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on measurements over the range from 50 deg. 
to 550 deg. C., and is extrapolated only for 
lower and higher temperatures. The American 
measurements were employed as the basis for satu- 
rated vapour* and also for the specific volume of 
superheated steam at temperatures above 260 
deg. C.f and the German Knoblauch-Linde-Klebe 


EQUATION OF STATE FOR STEAM. I propose to deal here with the results of steam 
._ -——-s research in Czechoslovakia, obtained by the Masaryk 

eos , Academy of Work, which may be abbreviated to 

Tue work dealt with below constitutes an|M.A.P., under the direction of Dr. Ing. Jaroslav 
excellent example of international co-operation | Havlitek, Director of the Vitkovice Collieries, and 
on the part of Czechoslovakia, Germany, Great|Ing. Ladislav Miskovskf, Professor Ordinarius of 
Britain and the United States of America, whose |the Czech Technical University, Prague. As is 
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evident from their pub- 
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lication, giving the 
a final results of the 





measurements,* the 
M.A.P. measured the 
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enthalpy and specific 
heat of water and 





steam over a greater 





range of temperatures 
and pressures than all 











previous investigators. 
Using these values the 
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tin Deg.C. 

object is the production of uniform and interna- 
tionally acceptable steam tables. I wish first to 
pay a tribute to the work of the late Professor H. L. 
Callendar, who was the only scientist to cover the 
whole range of steam by methods and instruments 
of his own design, and who also developed a theory 
which was very consistent with measured values. 
His name will occupy a pre-eminent position in 
the history of steam research and future generations 
will make use of his classic theories. 





590 authort based the 
equation of state for 
superheated steam for the range from 250 deg. to 
550 deg. C. on actual measurements, but for the 
lower temperatures the values were extrapolated. 
During 1936 and 1937 several reports were pub- 
lished containing definite results of other measure- 
ments, and these enabled the equation to be re- 
formulated, so that in its present form it is based 





tin 


measurements of specific volume} were taken into 
consideration for temperatures below 200 deg. C. 
The Davis and Kleinschmidt measurements of the 
Joule-Thomson effect§ have also been used, as well 
as the British measurements of enthalpy by Egerton, 
the latter having been furnished privately. 

Form of the Equation of State.—For technical pur- 
poses the equation of state should be of the form 
v =f (pT), from which the equations for enthalpy 
and entropy can easily be derived. Finally, 
Mollier’s diagram is drawn, this being a very valu- 
able help to those interested in technical science. 
The existing theoretical considerations are not suffi- 
cient to determine precisely the form of the equation 
of state. As far as steam is concerned, the problem 
is complicated by the fact that in all probability 
the polymerisation of steam molecules or, using 
Professor Callendar’s expression, the coaggregation 

* Osborne, Stimson and jonny U.S. Bur. Stand, J. 

37). 


Research, vol. xviii, page 389 (1 
t Keyes, Smith and Gerry, Proc. Amer. Acad. Arta 








* Havlitek and Miskovsky, Helvetica Physica. Acta, 
vol. ix, page 161 (1936). 
t Jiza, Helv. Phys. Acta, vol. ix, page 198 (1936). 











» vol. lxx, page 319 (1936). 

t Knoblauch, Linde and Klebe, Mitteilunyen tber For- 

schungsarbeiten, No. 21, 53, Table 11 (1905). 
§ Keyes, Smith and Gerry, loc. cit., page 362. 
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of the molecules, takes place. This phenomenon 
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basis of the v/p diagram and immediately recalcu- 
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| By means of this equation the enthalpy for the 


obviously increases with decreasing temperature | lated and checked on the i/p diagram. By this | line 1 kg. per sq. cm. absolute was calculated, and 


and increasing pressure. Consequently, we can only 
calculate the specific volume at p = 0, and it must 


method the work was greatly facilitated. 
Equation for i,.—The first step in determining the 


the agreement with the original calculation is very 
| close. Up to 500 deg. the greatest deviation is 


be assumed that the molecules at p= 0 are not | constants of equation (3) for enthalpy was to obtain | 0-2 I.T. kcal. per kg. and at 550 deg. C. it is 0-4 LT. 

















coaggregated. This assumption agrees well with | the equation for i,. This was facilitated by the | kcal. per kg. 
measurements of specific volume at low pressures. | fact that M.A.P. had measured the enthalpy at| Determination of the Temperature Functions of the 
It is possible to determine the specific heat at p = 0/1 kg. per sq. cm. absolute. The measured points | Equation of State.—On the i/p diagram isotherms 
by means of the quantum theory, but it is necessary were smoothed by the method of least squares | for 550 deg., 500 deg., 450 deg. C., &c., were drawn 
to choose the form of the equation of state empiric- | and the fina] smoothed values were published in - eee _ - a 
ally so that it may be consistent, as far as possible, | Helvetica Physica Acta.* As a basis for all values | *4*"™ ot. Saawy wee Mesowed Sy MAP. 
, 2 - ' , . , ompared with Computed Values. I1.T. kcal. per kg. 
with the measured values. It will be evident that | of enthalpy, the relation, one international kilowatt- | _ : settee gape! eo oo 
to increase the precision of the equation of state | hour = 860 I.T. kcal. was taken, and, using pro- | Enthelpy 
and the range over which it can be applied, it is | visionally-chosen constants of the equation of state,| pp in 2 te , : ee 
necessary to choose a form of increasing complexity. | i,, was computed on the basis of these values. kg. per | deg. C. | | ™ "Somputed 
y i Pp J: | to Pp sq cm , : 
After many experiments, the following form of| It is also possible to use the specific heat at zero Measured, | Competed. | 
the equation of state was chosen : pressure ¢,, determined from the quantum theory, | - . 
RT P p\* TasLe I.—Comparison of c,, Values from Various | . = — ; = _ .. 
ins “p a + a 10* an( ibe Sources in I.T. kcal. per ka. 250 710-2 710-4 — 0-2 
> - 280 725-8 724-6 + 1-2 
(1) tin deg. C E 4) Justi.* Keenan and Keyes.f 350 758-1 758-2 - os 
Fe ss e ( ‘ — 420 791-8 792-4 — 0-6 
— 460 811-2 812-3 — 1-2 
where the gas constant R = 47-05 m. per deg. C., | 505 | 836-1 835-1 + 1-0 
£ I *g- ° 2 04428 
T is the absolute temperature (273-2 + ¢ deg. C ) pis| m.. °.ane °.2008 0-4496 oe vs — ), =" 
the pressure in kg. per sq. m., and v the specific 200 0-4621 0-4617 = 25 250 688-1 688-5 — 0-4 
: . ‘ 4989 a -475 5 P 9 9 
volume in cubic metres per kg. do, @,, @q, ay are the | - S- onan Scans 9.4001 = ae os ry bie 
functions of absolute temperature. From this equa- 500 0-5057 0-5061 0-5060 350 | 746-7 746-9 — 0-2 
: : 523 222 0-5224 395 | 771-3 771-0 + 0-3 
tion of state the enthalpy, or total heat, may be oo. $-aane He 0-5391 a0 | «(708-3—C|Cts704-9 + 3-6 
calculated by means of thermodynamic relationship : | ; 500 | 826-1 ese-5 } —04 
. 515 834-8 834-3 + 0-5 
, * Justi and Liid tr, Forschung, vol, vi, page 210, (1935) °. 7 | : 
: r; hs t Keenan and Keyes, Thermodynamic Properties of Steam, 545 852-1 850-3 + 1-8 
(<-) ; AT » 4 (2) page 16, equation (15) (1936) 50 290 | 691-5 } 691-8 _ 9-3 
Op/r oT/p |for the calculation of i,. It was found that cy, a as a ri ee 
letermine extrapolation o e line atm. 455 794-1 795-0 ~ 0-9 
l dete d by extrapolati f the | 1 at 
where A = 126-08 keal. per kg. m., is the mech-|of the M.A.P. is practically identical with cy, as = 3 ons os 7 
. - 5 7 7° . ¢ 
‘cal penfens of heat, Ate betituti calculated from the quantum theory. The formula 
oe | ~\ y> - wre 3) aa es = , : shies €qua- | derived from the quantum theory, however, is| 100 pon = 1 ee 
o—- wo al om o ‘oll — —. i > thes | | difficult for calculation and is not convenient for 400 741-0 740-7 + 0-3 
4 C } we obtain the following equation for the | | determining i. For that reason a simple empirical = te 9 
nd ° a eee . | —_ . 
entaalpy : |equation was chosen for ¢,,, viz., 500 | 806-2 806-3 - ie 
—_— Pp p \* p \° 550 | 834-8 836-3 1-5 
oe [ % (ibs) ’ », (5s) ' bs (ibs) Cpe = 04402 + 0-0095 (—* ) + 0-00072 ( — 
” 100 “\ 100 150 378 | 690-4 689-1 1-3 
p\" (4) 410 | 721-4 722-3 — 0-9 
+o 10* (3) 1 435 | 742-5 743-8 - 1-3 
| The values calculated from this equation are given os | ss. 3 +? 
where i, = the enthalpy at p = 0, and bg, b,, b,, b, | | in Table I, where they are compared with the values - silted is 
are the functions of absolute temperature. | of Justi and Liide rt and those of Keenan and Keyes.{ | 200 410 690-4 690-4 e 
For technical purposes the enthalpy and the |The difference over the range from 100 deg. to ‘os T2.3 147.2 = 19 
specific volume are of the utmost importance, and 600 deg. C. in no case exceeds + 0-002; the differ- 500 | 776-3 775-6 + 2 
it is clear that the M.A.P. has been wise to determine | ence at 0 deg. C. is about 0-5 per cent. _ vend — | 7 
one of the important properties, viz., the enthalpy, | By integration of equation (4) we obtain i, after | 225 400 | 652-6 653-1 — 0-5 
by measurement. The other quantity, the specific | de termining the enthalpy at 0 deg. C., computed on| 59 433 | 686-5 626-6 — 
volume, may be determined by a comparatively | the basis of measurements of the M.A.P. as 597-6 LT. S| =: A =a 
simple calculation with the aid of equation (2).| kcal. per kg. The final calculation of the enthalpy 4 797.7 798-9 ~12 
Only one derivation and one integration are neces-|of saturated vapour and comparison with the a6 1-2 
sary, 80 that there is only one integration constant | American measurements$ showed a systematic de- ead = 7000 4 — 0-2 
for each constant-pressure line. | viation of 0-1 I.T. kcal. per kg. and the enthalpy '_ hee. Se ee 
TABLE Ul.—DEVIATION IN PARTS PER 1,000 OF VOLUMES OBSERVED BY M.1.T.* LESS VALUES CALCULATED FROM 
EQUATION (1). STEAM CONFINED WITH LIQUID WATER. ; = 
: . 2B 2B 2 B. iz 2 B. “?. B. 2 2 B. B. 2 B. 2 B. 
Container 1B 1B 1 B. 1B 1B 2 B’ch 2B 1B > B’ch 2 B’ 2 B’ 2 2 B’ch. > B’ 2 B’ch. 2B’ 
v in cubic cm. per a , om oe tl m 
gramme 7°5 10-0 12-5 15-0 17-5 20-0 20-0 20-0 30-0 30-0 40-0 40-0 40-0 40-0 50-0 50-0 
tin deg. ¢ . 
460 0-45 0-2y 0-16 0-10 0-24 . 0-59 0-53 0-29 + 0-33 | + 0-86 — — + 0-24 + 0-50 + 0-74 0-67 
440 0-56 0-16 0-02 | — 0-16 0-32 0-44 + 0-28 0-28 + 0-40 | + 0-50 = -— + 0-15 + 0-01 | + 0-40 + 0-21 
420 0-33 0-33 - 0-21 — 0-23 0-35 0-03 0-07 0-10 0-24 . 0-20 + 0-33 — 0-04 + 0-75 — 0-15 
400 0-11 0-01 0-15 + 0-16 0-48 0-18 - 0-57 0-85 + 0-23 + 6-18 _- —_ + 0-67 — 0-17 + 0-70 — 0-10 
3a0 0-53 — 0-02 + 0-00 0-01 0-15 — 0:65 ~ 0-01 + 0-34 — 0-23 — - + 0-57 — 0-35 + 0-57 — 0-47 
370 0-61 0-22 o-14 : . . . - - - _ 
360 0-24 0-18 0-21 0-01 0-13 | — 0-74 0-14 | + 0-27 | — 0-62 — 1:90 | — 0-64 | + 1-06 | — 0-72 
350 0-22 0-01 — 0-29 0-26 — 0-13 _ —_ " - _ _ 
340 0-05 0-24 0-01 0-64 0-23 - 0-32 0-60 0-46 + 0-72 | — 0-45 | + 0-80 0-83 
330 0-33 1-29 — 1-35 - i. . <2 
$20 — _ - 1-00 — 1-66 0-78 0-97 0-32 + 0-63 — 1-09 1-01 + 0-44 - 0-99 0-62 0-90 
310 é vit - Of J lt S a pel : a 
300 nf “— , 0-52) — 1-00 0-04 1-03 1-12 1-29 1-74 
290 — 0-45 | — 1-69 - ~- - — 
280 ie 0 " + 0-84 | + 0-31 | — 2-07 | + 0-81 2-01 
270 = 0-05 | + 0-02 | — 2-46 — 
60) — aee = . _ + 0-33 3-47 
* Keyes, Smith and Gerry, Proc. Amer. Acai. Arts Sciences, vol. xx, page 319 (1936). + Probably erroneous. 
In the first method employed the specific volume ; at 0 deg. C. was, therefore, taken as 597-7 L.T.| in accordance with the measured values, and for 


was determined ‘graphically from the measured 
enthalpy values. In this case the Massachusetts 
Institute of Technology (M.1.T.) measurements of 
specific volume* at 400 deg. C., were used for the 
determination of the integration constant. Thus, 
in addition to the diagram i/p based on measured 
values, a diagram v/p based on calculated values 
was obtained. The form of the equation was found 
by trial and error, its constants being found on the 


. “Keyes, ‘Smith and Gerry, "Proc. Amer. Acad. Arts 


Sciences, vol. lxx, page 319 (1936) 


| keal. per kg. The final form of the equation for 4, is : 


, -* 
= 597-7 + 0-4402 ¢ + 0-475 { - 
iy 597 +7 4402 t + 0-475 (iv) 
t\3 
+ 0-024 ) (5) 
100 
* Haviidek and Midkovsk{, loc. cit., page > 177. 


+ Justi and Liider, Forschung, vol. vi, page 210 (1935). 

¢} Keenan and Keyes, Thermodynamic Properties of 
Steam, page 16, equation (15), (1936). 

§ Osborne, Stimson and Ginnings, U.S. Bur. Stand. J. 


Research, vol. xviii, page 389 (1937) 





leach isotherm, the constants by, b,, 53, 53, were 
|determined. At the same time, in the v/p dia- 
| gram, according to the M.I.T. measurements,* the 
| values dy, 4,, @,, @, were obtained for the isotherms 
| 460 deg., 440 deg. C., &c. The diagrams log ap. 
log 'T (or log by, log T), &c., were then drawn. The 
|temperature range was for values 6,, &c., from 
| 300 deg. to 550 deg. C., and for a, &., from 260 
| deg. to 460 deg. C. It was at once evident that it 


* Keyes, Smith and Ge rry, Proc. 
! Sciences, vol. xx, page 319 (1936). 
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was not possible to represent the data a,, a,, &c., | of the observed volumes less those computed from 


accurately by using the simple formula a, = kT", 
&c., and it was necessary to employ equations with 
two or three terms, such as a, = k, T-* + k, T-"* 
+ ks. It was possible to determine approxi- 
mately the first and third terms ; the second term, 
since it includes a high negative power, is of but 
little importance in the temperature range con- 
sidered. The second term was first chosen, and 
then the specific volume and enthalpy of the satu- 
rated vapour and the Joule-Thomson effect were 
calculated and compared with the American 
measurements,* the range of which was within the 
limits of validity of the equation for saturated 
vapour, i.e., from 50 deg. to 350 deg. C. At the 
first attempt systematic deviations were found, and 
the second term was corrected, to obtain a closer 
agreement with observed data, by slight modifica- 
tions of the first and third terms. At low tempera- 
tures the second term is of great importance on 
account of its high power. This procedure was re- 
peated several times for different powers of the 
second term; the power of the first term was 
obtained almost with certainty at the first attempt. 

Some 300 observed points of different properties, 
such as the enthalpy and specific volume of super- 
heated steam and saturated vapour and the Joule- 
Thomson effect, were available and this circum- 
stance, together with the high degree of accuracy 
required over a wide range of temperatures and 
pressures, necessitated the expenditure of consider- 
able time in determining the most suitable functions. 
The final form of the functions ao, a}, ay, a3, and 
bo, 5,, 5,, bs is as follows :— 


_ 0-11354 , _ 0-04381 














ay a + 7T — 210\2 ~ 0:000539 
100 (a0 
2-549 x 10° «1-236 x 107 
a, = T — = aa m 0-000030 
(io) (ie) 
,  4°312 x 10% = 55-7007 x 10% 
— T\ T\o 0 00000025 
(00) (ico) 
a, — 22x 10" = 8-5 x 10 
1 “TP \a — 7 Pye 
(ics) (00) 
»  7°9772 x10 enone _ 420° ye 
be + 7r—210\#\°* F—si0) —* 2? 
100 ~ 100 
2-6864 x 1072-1710 x 108 
4, = ‘ 
1 Fees + 7 \t — — 070361 
(wo) (io 
4-44 7 , 16 
acad 34x 10" 5-6074 x 10" ania 


“7 7T \a T \» 
(ico) iva) 
,. — 15631 x 107 = 8-1969 x 10” 
T \" a T \e 
(100) (ioe) 

Comparison of Computed Values with the Observed 
Data and with Steam Tables.—Table II gives the 
enthalpy values computed from the equation, 
together with those based on the measurement of 
the M.A.P. The difference between the measured 
and computed values is shown graphically in Fig. 1. 
The greatest deviation is 1-9 I.T. kcal. per kg. The 
average deviation of all the 48 points that come 
within the temperature and pressure range covered 
by the equation is only 0-79 LT. kcal. per kg.; it 
is approximately 1 per thousand. In Fig. 1 the 
difference corresponding to the latest British 
measurements by Egerton is also shown, the neces- 
sary data having been communicated privately. 

_ Fig. 2 shows a comparison with the Keyes-Smith- 
Gerry (M.I.T.) measurement of the specific volume.t 
The M.LT. measured the steam pressures for the 
even temperatures at intervals of 10 deg. or 20 deg. C. 
at a constant specific volume. To enable a com- 
parison to be made, the specific volumes for the 
pressures measured by the M.I.T. were calculated 
from equation (1). The deviation in parts per 1,000 








* Osborne, Stimson and Ginnings, U.S. Bur. Stand. J. 
Research, vol. xviii, page 389 (1937); Keyes, Smith and 
7 loc. cit., page 362. 


equation (1) is given in Table III. In the range 
from 7-5 to 17-5 cubic. cm. per gramme, for even 
temperatures, there are 41 observed points (for the 
point 360 deg. C., and 7*5 cubic cm. per gramme, 
the equation is not applicable). The average devia- 
tion is 0-26 part per thousand, and the systematic 
deviation is 0-01 part per thousand. By using 
different containers in the case of the larger specific 
volumes up to four values were obtained for one 
point. In the range from 20 to 50 cubic cm. per 
gramme, there are 96 points. The average devia- 
tion is 0-63 part per thousand and the systematic 
deviation is 0-09 part per thousand. If we always 
take for each point the average of the observed 
values obtained by using different containers, the 
average deviation is then 0-38 part per thousand. 
The results are plotted in Fig. 2, and it should 
be noted that where more than one curve is 
shown for the same volume results were obtained 
with different containers. It is evident that 
the M.L.T. measurements are of high accuracy, 
especially at small specific volumes. One of the 
greatest problems was to eliminate the effect of the 
walls on the steam. In the series of smaller specific 
volumes, when there was more steam in the con- 
tainer, this effect was smaller, and this is one of the 
reasons why these lines are more accurate. Sub- 
sequently, the M.I.T. made another series of measure- 
ments from 39-5 to 150 cubic cm. per gramme, 
the steam being confined with mercury. This series 
is evidently less accurate and has systematic devia- 
tions, and for this reason a close comparison has 
not been made. 


(To be continued.) 








THE HYDRAULIC LABORATORY OF 
THE FEDERAL INSTITUTE OF 
TECHNOLOGY, ZURICH. 


Tue extensive sphere of work which may be 
conveniently covered by the term hydraulic engin- 
eering is of particular importance and interest to 
Switzerland. The country is rich in water power, 
but has no native coal resources, so that the develop- 
ment of hydraulic-power generation is a vital 
factor in her national economy. This development 
raises many problems. The configuration and 
climate of the country are such that the natural 








_t Keyes, Smith and Gerry, Proc. Amer. Acad. Arte 
Setences, vol. lxx, page 319 (1936). 


flow of many of her rivers and streams shows great 
variation between the summer and winter months, 


lack of funds, no progress was made. The matter 
was raised again in 1925, by Professor Meyer Peter, 
in an article in our contemporary, the Schweizerische 
Bauzeitung, with more success. The proposal 
aroused wide interest, and a fund for carrying out 
the work was raised by subscriptions from private 
firms and Cantonal electricity authorities. The 
possibility of proceeding with the plan was finally 
assured by a grant from the Federal Government. 
Professor Meyer Peter, who is in charge of the 
laboratory at the present time, was appointed to 
draw up the plans, and Professor Dubs to deal 
with the specification of the plant and machinery. 
Dr. H. Favre and Herr Staudacher were appointed 
as assistants to Professor Meyer Peter. The building 
was begun in 1927 and completed in 1929. 

The planning and equipment of the laboratory 
required much study and careful consideration. 
There was no institution of a comparable kind in 
existence in Switzerland from which the design 
could be developed, and it was not possible to 
foresee in detail what the requirements might 
ultimately prove to be, as research work developed. 
The field to be covered was wide. The types of 
problem with which the laboratory has to deal 
may be divided into two main groups. The first 
concerns the effect of any structure, such as a 
power-station building, on the flow of water in a 
river or other channel-way, and the second, the 
effect of the flow of water on the bed and banks of 
a stream or river. In this second type of investi- 
gation, it is necessary that any models should not 
be of too small a scale, otherwise accurate and 
serviceable results would not likely to result. In 
planning the buildings and equipment, it was 
necessary to determine the volume of water which 
it would be desirable to have available, and the 
pressure-heads which should be arranged for. The 
sections of channels and also, to some extent, the 
scale of models had to be pre-determined. In the 
investigation of the effect of river flow on the bed or 
banks, or in experimental work on the transport of 
gravelorsilt,a considerable volume of flow is desirable, 
and in this work, as well as in tests on model dam 
or power station buildings, it is a great advantage to 
have considerable flexibility in the arrangements. 
With these points in view, large supplies of water 
at various heads were arranged for and ample 
space was reserved in which models of any type, 
including artificial stream beds, could be constituted. 

The laboratory is a detached structure situated 





in the same part of Ziirich as the main building of 


Pump CHARACTERISTICS. 





High Pressure : 











Medium Pressure : 
-_ Pumps in Parallel. Pumps in Series. 
| | 
Pump No. .. ” - el 2 | 3 | 4 1 2 3 | 4 
Capacity, cub. ft. per minute | 106 | 424 ; 212 | 318 53 212 106 159 
Pressure head, ft. ..  .. — ..| 28 a 55 55 55 55 
Revs. per min. Ae 3 .-| 1,450 960 = |_:«1,450 960 1,450 960 1,450 960 
Efficiency, per cent. es pm 74 73 | 74 76 74 78 | 74 | 76 
Motor, h.p. .. - es | 10 35 20 23 10 35 20 23 





while the formation of much of the terrain makes 
the construction of extensive water-storage reser- 
voirs difficult or expensive. Despite the progress 
that has been made in recent times in the study 
of hydrodynamics, the subject is far from having 
reached a stage at which complicated practical 
problems can be solved by the application of 
theoretical principles and the carrying out of almost 
every type of extensive hydraulic work may be 
facilitated by special laboratory experiments of 
one kind or another. In these circumstances, it is 
natural that facilities should have been created in 
the country for the study of hydraulic engineering 
in its many branches, and that, in particular, the 
equipment of the hydraulic laboratory of the 
Federal Institute of Technology at Ziirich should 
be of an elaborate and extensive kind. A descrip- 
tion of this interesting laboratory forms the subject 
of this article. 

Although hydraulic study is directly related to 
the economic life of Switzerland, the extensive 
facilities now available in the Ziirich laboratory, 
and which enable it to be carried out under the 
best conditions, are not of old standing. The value 
of such a laboratory was discussed as long ago as 
the year 1916, but at that time, primarily owing to 





the Federal Institute and immediately adjacent to 
the Electro-Technical Laboratory. It consists of 
two wings, each of three storeys, connected by a 
central single-storey section. The total length of 
the building is 70 m. (230 ft.). The central section 
is 40 m. (130 ft.) long by 16-97 m. (55 ft. 6 in.) 
wide, while the wings, each of which is 15 m. 
(50 ft.) long, differ in width, that at the north end 
being 18-96 m. (62 ft.) wide and that at the south 
end 18-2 m. (59 ft. 9 in.). The height of the three- 
storey parts of the structure, which was settled by 
the head of water required, is 13-7 m. (45 ft.). 
Longitudinal section and a plan of the whole 
building are given in Figs. 1 to 3, on Plate I. 
Before describing in detail any of the individual 
laboratories and research rooms into which the 
building is divided, it will be well to give a brief 
general description of the arrangements ; this will 
facilitate later reference to more detailed features. 
The whole of the ground floor of the centre part 
of the structure is occupied by the main laboratory, 
in which large models of river beds, flumes or other 
hydraulic works may be constructed. This large 
laboratory, which is served by an overhead crane 
is shown in longitudinal section in Fig. 1, while 
a general view is given in Fig. 4 on page 4. The 
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of the basements of the wings, are occupied by 
experimental water channels and associated obser- | 
vation passages. The main channel can be seen 
at the bottom of Fig. 3 and on the left in Fig. 4. | 
In both the north and south wings there are | 
laboratories for carrying out tests on turbines and | 
pumps, while the main part of the basement of the 
north wing forms a large water storage tank from | 
which the various supplies are drawn. As shown in | 
Fig. 1, the south wing also contains a lecture | 
theatre, offices, store rooms, &c. 

The Experimental Channel.—The experimental | 
channel, as will be seen from Fig. 3, occupies almost | 
the full length of the entire building, being restricted | 
in length only at the north end, where it would | 
otherwise encroach on the large storage tank. It | 
is 55 m. (181 ft.) long, but the building has been | 
laid out in such a way that it may be more than 
double in length in the future if this should be found | 
desirable. The channel, which is used for carrying | 
out experiments on the flow of water and the trans- | 
port of detritus, is 2 m. (6 ft. 6} in.) wide and has a | 
useful depth of 1-895 m. (6 ft. 24 in.). The return | 
channel, situated alongside, as shown in Fig. 3, 
is 2-6 m. (8 ft. 64 in.) wide at each end. The 
centre section, for a length of 30 m. (98 ft.), takes | 
the form of pipe 1-5 m. (4 ft. 104 in.) in diameter. | 
This is shown in the partial cross-section of the | 
building given in Fig. 2. As will be seen from | 
Figs. 2 and 3, the pipe contains a Venturi section, | 
a photograph of which is reproduced in Fig. 7, 
on page 5. A series of plate-glass windows, each 
having a height of about 6 ft., is formed in the walls | 
of the main channel, so that the progress of experi- 
ments may be watched. The outsides of the windows 
are accessible from an observation passage on the 
outside of the channel, indicated in Fig. 3, and also 
from the chamber containing the return pipe. A 
view of one of the windows in the return-pipe 
chamber is given in Fig. 5, annexed, while three 
of them can be seen in Fig. 7. The passage and 
chamber are reached from floor level by a staircase 
and ladders. 

The water supply for the experimental channel is 
drawn from the storage tank, in the basement of 
the north wing, through a gate-valve indicated at 
a in Fig. 3. In normal operation this valve is 
closed and the water in the channel is maintained 
in circulation by two propeller pumps situated at 
the north end. The driving motor and reduction 
gearing of the pumps are situated outside the 
channel, in the basement alongside the storage 
tank, as shown in Fig. 6, annexed. The pumps b 
and the driving motor c are indicated by these 
letters in Fig. 3. The pumps have a capacity of 
4,500 litres to 5,000 litres (880 gallons to 1,100 
gallons) a second against a head 1-2 m. (3 ft. 11 in.). 
The volume of discharge, which determines the 
rate of flow of the water in the closed circuit, is 
controlled by varying the speed of the pumps, 
which are driven by a single 200 h.p. motor with 
Ward-Leonard control, permitting the voltage | 
applied to the motor to be varied from zero to 500. 
A speed-control panel is provided in the Venturi 
meter chamber. Two control gates are installed 
at the entrance to the channel immediately behind 
the propeller pumps and a honeycomb is placed 
in front of them to eliminate eddies and ensure a| 
uniform distribution of flow over the cross-section. | 
The equipment also includes a rotating drum by 
means of which sand or gravel may be introdaced | 
into the channel. This is driven by a three-phase | 
motor through gearing, which allows the speed of | 
rotation of the drum to be varied. In this way | 
the amount and rate of deposit of material into the | 
channel can be controlled. Deposit basins, which | 
are indicated in Fig. 3, are arranged at the end of | 
the channel so that transported material may be | 
collected and weighed. r 

At the end of the experimental channel, where it 
makes connection with the return-flow channel, | 
there is a regulating gate, shown at d in Fig. 3. 
The first part of this return channel, which is of 
reinforced concrete, is of rectangular section and 
at the point at which connection is made to the 
pipe section there is a second regulating gate e. | 
At the far end of the pipe, as already mentioned, 
and as shown in Figs. 2 and 3, there is a Venturi | 














|meter. This was manufactured by Messrs. Bopp | situated in the observation chamber and carried on 
‘and Reuther, of Mannheim. The orifice of the|the same panel as the speed-control gear for the 


| the pipe, as already stated, being 1-5 m. (4 ft. 10}in.)| of the chamber given in Fig. 7, opposite. To 
|in diameter. A flow of water of 880 gallons per | enable the rate of flow in the experimental channel 
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Venturi meter is 1,000 mm. (3 ft. 3$ in.) in diameter, |pump motor. It can be seen in the general view 


second through the Venturi tube gives a difference of |to be kept constant, a remote-controlled tacho- 
pressure corresponding to a head of water of 1-225 m. | meter, indicating the speed of revolution of the 
(4 ft. Of in.). The head is indicated on a manometer! propeller pumps, is fitted on the same panel. The 
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tachometer is operated from a small generator, 
driven from the shaft of one of the pumps, which 
gives a voltage directly proportional to the speed 
of revolution. A duplicate control boar 1 is provided 
in the main laboratory on the ground floor, so that 
readings may be taken either in the basement or 
in the laboratory. 

The Venturi tube is installed in the lowest possible 
position in the basement, as will be clear from Fig. 2, 
so that even at the lowest water level of the system, 
there is no danger of a partial vacuum forming at 
the orifice. To determine the constant of the 
Venturi meter a travelling screen was used in the 
experimental channel. This is illustrated in Fig. 8, 
annexed. As the side play allowed in the screen 
was only 2 mm., it was essential not only that the 
sides of the channel should be smooth, but that 
they should approximate to true parallel planes 
and in the construction an accuracy within 0-3 mm. 
was specified. The speed of travel of the screen 
along the channel, which gives a measure of the 
speed of flow of the water, was determined by 
arranging a series of electric contacts which were 
made and broken by the screen as it advanced. 
The readings were recorded on a chronograph, the 
equipment including two instruments of this type 
constructed by Messrs. A. J. Amsler and Company, 
of Schaffhausen. The instrument equipment allows 
of the following readings being made and recorded 
simultaneously, viz., (i) variation in the water level 
at five different points in the experimental channel ; 
(ii) manometer reading of the Venturi meter; 
(iii) number of revolutions of the propeller pumps ; 
(iv) number of revolutions of the drum introducing 
sand or gravel into the channel. It should be 
mentioned that the pipe, which forms part of the 
return channel, is of truly circular section, so that 
it can be used for testing purposes when the Venturi 
tube is removed and replaced by a straight pipe, 

Pumping Plant.—Before dealing with the equip- 
ment of other parts of the laboratory, it will be 


VENTURI SECTION OF MAIN CHANNEL. 





convenient to d.o21.ve the pumping plant and head 
| tanks from which high- and medium-pressure water 
|supplies are obtained. The high-pressure tank, 
shown at f in Fig. 1, provides a head of 13-7 m. 
| (45 ft.) and the medium-pressure tank, shown at g 
one of 4-7 m. (15 ft. 6 in.). For testing purposes, 
|water is taken from these tanks, usually through 
| measuring tanks, and after passing through the 
|model or apparatus under test returns to the 
| storage tank in the basement of the north wing by 
| way of the return-flow channel, which can be seen 
|in Fig. 3. The pumps which supply the pressure 
| tanks are situated on the ground floor immediately 
|above the storage tank. They are indicated at h 
in Figs. 1 and 2. The pumps draw from four side 
chambers formed on the south side of the storage 
tank, as shown in Fig. 3. These chambers may be 
isolated from the main tank by gates i. The total 
| area of the storage tank is 145-7 sq. m. (1,568 sq. ft.), 
while that of the main area, that is the area apart 
from the side chambers and the chamber controlled 
| by gate a, is 126-4 sq. m. (1,360 sq. ft.). For many 
| purposes it is only necessary to fill the side chambers, 
which have a total capacity of 6,400. cub. ft. The 
water supply is obtained from the town mains 
through a 5-in. pipe. Draining and overflow pipes 
are provided for the tanks, the controlling valves 
being operated from the valve room shown at j 
in Fig. 3. The floor and sides of the tank are covered 
with concrete 1} in. thick, with a surface layer of 
waterproofing. The tank was purposely made of 
large area so that there should be little varia- 
| tion in the surface level with the pumps at work. 
The high- and medium-pressure tanks are both 
designed to maintain a constant head when running 
a test. The water is supplied to a side chamber and 
enters the tank through a perforated partition in 
| the dividing wall, so that disturbance of the water 
|in the tank is avoided and a smooth surface is 
maintained. The tank contains a number of 
U-section overflow troughs. The troughs are of 














Fig. 8. TRAVELLING SCREEN IN Matn CHANNEL. 


gradually increasing depth, but their upper edges 
are horizontal. They connect to an overflow chamber 
from which the water returns to the supply tank 
in the basement by pipe & of Figs. 1 and 3. When 
conducting an experiment, or test, the pumps are 
arranged to deliver a larger quantity of water than 
is actually required, The surface water in the 
pressure tank consequently flows continuously and 
gently into the overflow troughs, so that a constant 
head with an even surface is maintained. 

Four sets of pumps are installed for supplying 
the pressure tanks. They are shown at A in Figs. 
1 and 2. Each set consists of two centrifugal 
pumps, one coupled at each end of a common 
motor. The pumps run in parallel when supplying 
the medium-pressure tank and are coupled in 
series when supplying the high-pressure tank. This 
arrangement allows the pumps to be run at their 
most efficient speed for both services. The pipe 
connections are indicated in Figs. 1 and 2. Kach 
pump has a suction pipe, while that on the right 
has two delivery pipes. One of these connects to 
the pressure tank and the other makes connection 
to the suction pipe of the left-hand pump. A valve 
below this connection allows the supply from the 
storage tank to the shut-off. The delivery pipe 
from the left-hand pump has two branches, one 
leading to the medium-pressure tank and the other 
to the high-pressure tank. Each branch contains 
a shut-off valve. The characteristics of the pumps 
are given in the Table on page 3. The right-hand 
pumps can be uncoupled from their motors and 
when this is done the amount of water supplied 
to the medium-pressure tank can be regulated, in 
steps of 53 cub. ft. per minute, from 53 cub. ft. to 
1,060 cub. ft. per minute. The delivery to the 
high-pressure tank may similarly be varied up to 
a maximum of 530 cub. ft, per minute. Pumps 
Nos. 1 to 3 were made by Messrs. Sulzer, of Winter- 
thur, and No, 4 by Messrs. Escher-Wyss of Ziirich. 

(J'o be continued.) 
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THE INTERNATIONAL CONFERENCE | 
OF NAVAL ARCHITECTS AND. 
MARINE ENGINEERS. 


(Concluded from page 716, vol. cxlv.) 


Tue technical session of the International Con- | 
ference of Naval Architects and Marine Engineers | 
was resumed on the morning of Friday, June 17, | 
at the Royal Society of Arts. Four papers were 
presented in two groups, the groups being dealt 
with simultaneously. The papers of the first 
group were taken in the library of the Society, the 
Chair being occupied by Dr. 8. F. Dorey. 


SHIPBUILDING MATERIAL TESTING. 


The first paper was presented by Monsieur H. De 
Leiris, France, and was entitled “ Experimental 
Methods to Determine the Strength of Materials in 
‘elation to Shipbuilding.” This paper did not, 
as its title might seem to imply, give an account of 
accepted methods of testing material, but one of 
experimental research in various directions, and it 
discussed what part such research in regard to 
strength of materials might yet play in shipbuilding, 
assuming that appropriate means were available. 
Examples were put forward concerning the hull, 
propelling machinery and auxiliary machinery and 
the general subject was first approached by employ- 
ing methods of analogy, and then the direct study 
of models, elements and assembled parts, and 
finally the consideration of such methods as could 
be more particularly followed aboard ship. The 
paper, which included a voluminous and useful 
bibliography, was, thus, of a type which does not 
lend itself either to abridgment or summarising. 
One or two indications of the treatment adopted 
may, however, be given. The method of analogy 
was described as being the application of methods 
which in the experimental solution of a given 
problem utilise investigations of a phenomenon of 
a different nature, more easily amenable to measure- 
ment, but governed by the same, or nearly the same 
equations. Examples were the film analogy put 


|only that opportunities for carrying out full-scale 





forward by Prandtl for investigating the torsion 
of prisms, the method being practically employed | 
in such cases as a keyed shaft, propeller blade, &c., 
and for studying the flexural resistance of girders. 
The utility of the analogies of electric current in a 
plate and electric current in a circuit were also 
shown to be applicable to practical problems. 

The part of the section dealing with model and full- 
size tests was partly concerned with the possibility | 
of using plastic materials in order to give larger | 
deformations under stress and with photo-elastic | 
analysis, but some new methods were described for | 
determining the distribution of stresses, ¢.g., the | 
use of a thin layer of lacquer with a very low exten- | 
sion and of great adherence, the lacquer becoming | 
fissured along isostatics corresponding to the lowest | 
principal extension. Tests made on this method | 
had been applied to such parts as casings, crank- | 
shafts, connecting rods, pistons, &c. An alter- | 
native to the easily-fractured lacquer was one | 
having the property of double refraction, by the | 
use of which it was possible to determine not only | 
the principal directions of stresses, but also the 
values. Extensomer methods were also discussed. | 
The questions of buckling and breaking tests, 
dynamic tests, measures of rigidity or of natural 
frequency, tensile stress measurement and cyclic 
fatigue tests were all, in turn, dealt with. The 
last part of the paper was concerned with tests 
aboard ship, the determination of static stresses in a 
ship afloat being first discussed, an 1 a new method of 
determining stresses by the deformation of a hole 
drilled in a part under examination being referred 
to. The use of dynamic extensometers for the 
determination of the stresses in a ship in a seaway 
was next briefly dealt with and was followed by a 
short reference to the comparison of records taken 
on land and on board. The paper concluded with a 
section on the study of damage occurring in actual | 
service, in the course of which special attention was 
given to fatigue fracture. 

As Monsieur De Leiris read an abstract of his 
paper in French and was not able to follow the dis- 
cussion in English, while the paper itself really 
called for careful study, the discussion which fol- 
lowed was confined to a communication from Sir 
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|of other methods by which the distribution and 


| the time available permitted of a brief discussion 
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The paper Sir Stanley said, while providing a 
valuable summary of experimental methods of 
testing had not dealt very fully with full size experi- 
ments. It was, however, on very rare occasions 


stress-strain trials on completed ships presented 
themselves. The last in this country was in 1903-4 
on the torpedo-boat-destroyer H.M.S. Wolf. A 
number of stress recorders had been rigged in 
H.M.S. Repulse for the vessel's world tour of 1924. 
It was hoped that during this cruise some periods 
sufficiently rough to produce stresses approaching 
those allowed for in the stress calculations would be 
encountered. The maximum stress, however, re- 
corded in the forecastle deck and in the longitudinal 
supporting girders was about 2 ton per square 
inch only, no very severe weather having been met 
with. This had some bearing on the question of 
fatigue stresses in ships referred to in the paper. 
It was sometimes argued that the fatigue limit 
rather than the elastic limit or yield point should 
be used as a basis for stress calculations. The 
fatigue limit was defined as the highest stress which 
materials would withstand for a specified number 
of reversals, 10,000,000 reversals being usually 
taken as the criterion. Assuming equal tensile 
and compressive forces it would require in mild 
steel stresses of + 13 tons or + 14 tons per square 
inch to fracture the material after 10,000,000 
reversals. Nothing corresponding to these con- 
tinuous and large alternations of stress occurred in the 
life of a ship. In the cruise of H.M.S. Repulse the 
highest stresses were of the order of a few tons over 
a period of 10 months, and in the worst case the 
vessel was not likely to encounter on more than a 
few days in a year a stress even remotely approaching 
the fatigue limit of the material. On the other 
hand the figure of + 13 or 14 tons per square 
inch would probably be much reduced in practice 
due to the presence of irregularities and notches in 
the material, corrosion and so forth, but the point 
was that a basis suitable for mechanical appliances 
carrying out a continuous cycle of similar operations 
was not applicable to observations made on a ship’s 
structure. Mention had been made in the paper 


magnitude of the stresses could be forecast in a 
completed ship or a piece of mechanism by models 
of low modulus, such as rubber, by photo-elastic 
analysis, &c., and so give results applicable to 
simple structures. In warship construction the 
prime necessity was to provide strength to resist 
attack both from the air and under water. This 
dominated the position, yet in this sphere model 
experiments of the kind referred to might provide 
qualitative, if not quantitative data. 

After Dr. Dorey had made some comments on 
the paper he said that as detailed study of the paper 
would, no doubt, be made by interested persons 
after the Conference was over, contributions to 
the discussion, in writing, would be welcomed. 


CRANKSHAFT WHIRL. 

The second paper of this group was contributed 
by Messrs. G. J. Lugt and N. J. Visser, Holland, 
and was entitled “‘ Whirl of Diesel Engine Crank- 
shafts.” An abridgment of this contribution is 
reprinted on page 21 of this issue. As the 
reading of the paper was extended by an explana- 
tion of demonstration apparatus which was exhibited, 


only. 

Mr. Sterry B. Freeman, C.B.E., observed that 
the examples of troubles experienced in the high- 
speed Diesel engine, presented an argument for the 
desirability of sticking to low speeds. Mr. Freeman 
then touched on the question of vibration and cited 
a case in which the trouble had been cured by the 
fitting of crankshaft balance weights and large 
crossheads on one of the engines. 

Eng. Vice-Admiral Sir George Preece said the 
paper had contained some interesting information, | 
but at the same time some rather disturbing matter. | 
It was rather surprising that the high-speed Diesel 
engine survived at all, if it were subject to the 
shaft displacements, &c., which had been described. | 

Mr. W. 8S. Burn asked a number of questions, | 
among them what was the relative effect of damp- | 
ing on solid and built-up crankshafts ? Views of ' 
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Stanley V. Goodall, K.C.B., read by Mr. F. Bryant: | bearing failure had been shown, and he would like 


to know which of the bearings it was along a shaft 
that was referred to, and did its position agree with 
that determined by theory ? Had different materials 
been tested ? 

Dr. Dorey, from the Chair, remarked that he was 
not convinced that the destruction of bearings in 
high-speed Diesel engines was wholly due to crank- 
shaft whirl. 


Ocean Wave AcTION. 


The two papers forming the other group were taken 
at a meeting in the main hall of the Royal Society 
of Arts, presided over by Sir Eustace Tennyson 
D’Eyncourt. The first of these was entitled 
“Ocean Waves, Freeboard, and Strength of Ships,” 
and was presented by Professor G. Schnadel. 
Dr.Ing. It described a series of measurements. 
supplementary to others previously made, carried 
out on board the Hamburg-America motor liner 
San Francisco. The first section dealt with wave 
measurement and described the methods used at 
sea and the relation of the results obtained to the 
accepted formule for storm-driven ocean waves. 
For the latter purpose the results from the Weiss 
apparatus were used, this apparatus measuring 
the wave contour along the ship’s side by electric 
contacts and registering a continuous film record. 
As its installation involved considerable difficulty 
it was not, however, possible to use it always and 
an approximate method of arriving at the wave 
form had, therefore, been developed by using 
observations of acceleration and angle when pitch- 
ing. The second section of the paper dealt with 
the question of freeboard. As the international 
agreement on the freeboard of merchant ships, 
arrived at at the London Conference of 1930, was of 
@ more or less empirical nature the results of the 
San Francisco experiments were examined to see 
how the standard freeboard curve would appear 
if based upon these measurements and observations. 
The general conclusion arrived at was that the 
standard freeboard of small ships was too small 
and that the freeboard curve for small and moder- 
ately sized ships should increase in linear proportion 
to the draught. 

The final section of the paper dealt with the 
strength of ships. The data collected enabled the 
stresses in the structure to be related to effective 
wave-height. Certain conditions of loading and 
speed could produce extraordinarily high com- 
pressive stresses in the deck structure which must 
be provided for in the structural design of ships. 
Though long waves of exceptional steepness 
occurred, the more probable conditions would be 
wave-heights of 20 m. to 22 m. and lengths of 
300 m. It thus appeared justifiable to determine 
the strength of ships of over 90 m. in length by 
using the bending moment derived from an effective 
wave-height, the influence of hull fineness also being 
taken into account. For ships smaller in length 
than 90 m. considerations of local strength pre- 
dominated. The question of hull structure design to 
withstand bending moments was not discussed in 
the paper, it being suggested that for this purpose 
tests on model girders should be carried out and 
compared with ship failures. The results of avail- 
able tests were not sufficiently similar to the actual 
conditions present in the flange of a box girder 
such as a ship. 

In the discussion which followed, Dr. E. V. Telfer 
observed that there was a tendency to complicate 
the problem of freeboard by the inclusion of other 
factors. Some vessels had to go to sea in all 
weathers, while others could, to a certain extent, 
choose their weather. The latter class could do 
with a little less freeboard. Overloading was not 
uncommon in timber-carrying vessels, and the 
master was sometimes fined. The general view 
seemed to be that the master was attempting to 
murder his crew, but if the cases were examined 
more from the naval architects’ view of freeboard, 
rather than from the legal position, it might show 
in some cases that such overloading was not a 
criminal offence. 

Tue Rorirme or SHips. 
The final paper was contributed by Professor 


Yoshihiro Watanabe, Japan, and was entitled 
“Some Contributions to the Theory of Rolling.” 
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The subject was treated in a manner involving com- 
plex mathematical analysis, supported by the results 
of some experiments, and was divided into four sec- 
tions, viz., the drifting of a ship among waves, rolling 
among waves, synchronous rolling among irregular 
waves, and a condition for sufficient reserve of 
stability. The first section opened by a reference 
to a paper by Professor K. Suyehiro, presented before 
the Institution of Naval Architects in 1924,* in 
which it was shown that a ship floating on pro- 
yressive waves was drifted in the direction of wave 
propagation due to the waves themselves, in addi- 
tion to such other causes as wind or current, this 
phenomenon being attributed to the destruction 
of the wave structure by the presence of the ship. 
The present paper developed the theory that the 
drifting could be explained as arising from the 
hydrostatic buoyancy in the waves and the con- 
clusion was arrived at that, in order to decrease 
the drifting, an endeavour should be made to check 
rolling. This section was illustrated by some 
interesting photographs of the motion of the surface 
particles of the waves made in experiments in 
which waves were generated in a tank by an 
oscillating flap. The photographs also established 
the fact that with rolling experiments carried out 
in a tank the vessel should be at least 20 m. from 
the wave-making flap. The second and third 
sections of the paper were chiefly concerned with a 
comparison of mathematical treatment as related 
to experimental results. The question of syn- 
chronous rolling was dealt with from the point of 
view that ocean waves occur in cycles, and the 
conclusion was reached that if a maximum dis- 
turbance happened to attack the ship periodically 
and synchronised with the roll due to normal 
waves, the angle of roll would increase continuously 
and the only remedy would be to change course 
somewhat or to lower the speed. The final 
section gave some stability calculations and formule 
for a number of different types of vessels under 
adverse weather conditions. 

Commenting on this paper, Mr. M. P. Payne, 
R.C.N.C., said that Professor Watanabe had treated 
his subject in a very informative manner for, 
although it was more than 70 years since William 
Froude had published his theory of rolling, useful 
knowledge had, up till the present, been largely 
represented by his original work. One important 
consideration, however, seemed to have been over- 
looked in connection with wave-making in tanks. 
That was the desirability of arranging for as many 
consecutive waves as possible to pass the model 
under test before the tank became full of waves, 
when reflection would occur from the end remote 
from the flap or plunger. As this latter condition 
would invalidate the findings, it was desirable to have 
a tank as long as possible. It had been stated in 
the paper that, on synchronous waves, a top-heavy 
ship rolled comparatively more severely than a stiff 


* See ENGINEERING, Voi. cxvii, page 488 (1924). 
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ship, but, considering two ships of the same lines, 
draught and rolling period, and differing only in 
metacentric height, according to Froude’s theory 
the comparative angle of roll in the synchronous | 
wave would be approximately proportional to the 


metacentric height. That appeared to conflict with 
Professor Watanabe’s contention, but was sup- 
ported by results from a warship model recently 
tested at Haslar. In these experiments, the ballast 
had been adjusted to keep the rolling period the 
same, but to give several different metacentric 
heights. 

The afternoon of this day was set apart for a visit 
to the William Froude Laboratory and the Engin- 
eering Department of the National Physical 
Laboratory, Teddington, by kind permission of the 
Director, Dr. W. L. Bragg, O.B.E., F.R.S. The 
party was shown the tanks and testing equipment 
by the head of that department, Dr. G. 8. Baker, 
O.B.E., assisted by Mr. J. L. Kent, and were there- 
after entertained to tea. An alternative excursion 
was also provided for Friday, this occupying the 
whole day, and necessarily decreasing the atvend- 
ance at the morning technical papers. The party 
went to Greenwich by river steamer from Tower 
Pier, and, entering the Royal Naval College by the 
Royal Gate, were received by the Admiral Presi- 
dent, Vice-Admiral Sir Sidney Bailey, K.B.E., C.B., 
D.S.0., and Lady Bailey. After an inspection of 
the College buildings the guests crossed over to 
the National Maritime Museum, in which luncheon 
was partaken of by kind permission of the Director, 
Professor Sir Geoffrey Callender, M.A., F.S.A., 
the galleries of the Museum afterwards being visited. 
In the evening both parties re-assembled for a 
reception at the Guildhall, by kind invitation of 
The Right Hon. The Lord Mayor, Sheriffs, and the 
Court of Common Council of the City of London, 
the rooms and library of this historic place being 
thrown open and objects of particular interest 
such as a selection of the City plate and civic 
documents being displayed. For Saturday, June 18, 
an up-river excursion had been arranged the 
chief feature of which was a conducted tour of 
Windsor Castle. 

In the evening a farewell dinner was given at 
Grosvenor House by the delegates from the United 
States to the members of Council of the Institution 
of Nava! Architects and the Institute of Marine 
Engineers, Mr. J. W. Powell, president of the 
Society of Naval Architects and Marine Engineers, 
being in the chair. A pleasing and unexpected 
feature of the function was the presentation of two 
presidential chairs to Lord Stonehaven and Sir Julian 
Foley for the use of the two organisations of which 
they are respective presidents. Mr. Powell, in 
making the presentation, said the chairs were 
intended to mark the sincere appreciation of the 
American delegates for the cordial hospitality which 
had been extended to them in Great Britain. 
This concluded the London Conference, but the 
majority of the foreign delegates attending it, left 





| Euston for Scotland on Monday, June 20, in order 
|to participate in the International Engineering 
| Congress, Glasgow. 

| 








THE HANDLEY-PAGE “HAMPDEN” 
BOMBER. 


At the Radlett, Hertfordshire, aerodrome of Messrs. 
Handley Page, Limited, on Friday, June 24, the first 
of the new Hampden class of medium bombers 
was named by Viscountess Hampden, the ceremony 
being carried out in the presence of the Secretary of 
State for Air, Sir Kingsley Wood, the Under-Secretary 
of State for Air, Captain Balfour, Members of the 
Parliamentary Air Committee and the Air Council, 
foreign Air Attachés, and other guests, Messrs. 
Handley Page, we understand, have now commenced 
the production of a large number of these bombers 
for the Royal Air Force, but as the machine is on the 
Part Publication List of the Air Ministry, only a few 
general particulars of its design can be given, although 
its appearance is well shown in the photograph repro- 
duced on this page. 

It may be said, however, that it is a day and night 
fighting bomber of the mid-wing cantilever monoplane 
type, propelled by two Bristol Pegasus engines driving 
variable-pitch airscrews, and has a maximum speed 
which is comparable with that of the fighting machines 
now in service. As will be clear from the illustration, 
the wings are of a speeial tapered form, designed to 
give the greatest economy in structure weight together 
with the highest degree of manceuvrability. They are 
fitted with the latest form of Handley-Page slot, which 
enables a large reduction in take-off run to be obtained 
as well as a reduction in landing speed, thus enabling 
the machine to land in and take off from a restricted 
area with a heavy load. These characteristics were 
noticeable in a demonstration flight which followed the 
naming ceremony. Wing-tip slots are fitted, which 
give complete lateral stability and immunity from 
spin when flying at or near the stalling condition, while 
special attention has also been given to the matter of 
longitudinal control and stability, and the aircraft is 
therefore entirely satisfactory in this respect. A 
cantilever monoplane tail unit is fitted, with a fin and 
rudder on each side. 

In addition to the high maximum speed already 
mentioned, the machine carries the heavy armament 
of contemporary night bombers, as well as totally- 
enclosed fighting armament which provides adequate 
defence against attack from all quarters. Metal con- 
struction is employed throughout and full use has been 
made of the latest methods of stressed-skin covering. 
All rivets which occur on external surfaces are finished 
off flush with the metal skin covering. It may be 
pointed out that the all-metal structure and metal-skin 
fuselage render the aircraft completely weatherproof 
and largely obviate the need for shed accommodation. 
The undercarriage, as shown in the illustration, is of 
the retractable type and this feature contributes to the 
very small silhouette area which the machine presents 
when viewed end on. This small silhouette area is 
an obvious advantage in a surprise attack and also 
results in the machine offering the minimum target 
to enemy fire. The pilot is located in an enclosed 
cockpit, but has an exceptionally wide field of vision, 
which is stated to be as good as that of the pilot in 








a glider. 
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It will be readily 
research has been applied to the design and con 
struction of this aircraft in order to render it capable of 
fulfilling the exacting requirements of the present air 
policy with regard to high performance, long range, 
adequate defence and ease of handling, without any 
sacrifice of safety. While performance figures are not 
available for publication, we may record the facts, 
stated by the Secretary of State for Air, in a speech 
following the naming ceremony, that while the dimen- 
sions of the Hampden are only about half those of 
Harrow bomber, the Hampden is capable of carrying 
a bigger load over a longer distance at a much higher 
speed. Sir Kingsley Wood also stated that the Air 
Ministry had placed large-scale orders of a character 
and size never before given to the British aircraft 
industry, and they would require the full capacity of 
the industry for the next two years. They had, he said, 
made special arrangements to help the development 
of increased manufacturing facilities to do the work 
and it was now the responsibility of the industry to 
earry out those orders. 








LABOUR NOTES. 


Tue Prime Minister stated in the House of Commons 
last week that the Government had had under careful 
consideration the question of the action to be taken 
in regard to workmen’s compensation. As members 
would recollect, he said, proposals for alterations in 
the present system, some of them of a far-reaching 
character, 
occasions during the last few years, and while there 
nai been great divergence of opinion on the merits 
of particular proposals, it had been generally recog- 
nised that there was a strong case for a review of various 
provisions of the existing Acts in the light of modern 
ideas and conditions. The Government had _ con- 
sidered the feasibility of themselves formulating 
proposals on the basis of existing information, but they 
had come to the conclusion, having regard to the 
magnitude and complexity of the questions at issue, 
that it would be impossible to frame any satisfactory 
legislation without a thorough inquiry of a formal 
and comprehensive character. 


Certain special problems of workmen’s compensation, 
Mr. Chamberlain continued, had been or were the 
subject of investigation by departmental committees, 
but since the Holman-Gregory Committee reported 
eighteen years ago, there had been no general inquiry 
into the working of the Acts. The Government had 
accordingly decided to recommend the appointment of 
a Royal Commission with wide terms of reference, 
which would enable it to inquire generally into the 
working of the present system and give authoritative 
advice as to any changes that might be desirable. It 
was contemplated, he added, that the Commission 
should be empowered to consider, in relation to work- 
men's compensation, proposals such as had recently 
been brought forward in the House on several occasions 
for modification of the position in regard to the 
employer's liability at common law. 


At the end of May, 6,767 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
‘signing the books’ as compared with 6,806 at the 
end of April. During the month the number of 
members on superannuation benefit decreased from 
4,015 to 4,008 and the number on sick benefit increased 


had been debated in the House on several | 
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understood that considerable | and girls under 16, owing mainly to the registration of 


juveniles who had left school at the end of the Easter 
term. On a comparable basis, there was an increase 
| of about 167,000 as compared with May 24, 1937, in 
| the total number of wholly unemployed persons on 
|the registers. There were registered as unemployed 
in Great Britain, 397.529 persons who were on short 
time or otherwise temporarily suspended from work. 
This was 39,251 more than at April4. Ona comparable 
basis there was an increase of about 208,000, as com- 
pared with May 24, 1937. Of persons who normally 
seek a livelihood by means of jobs of short duration 
there were 67,158 on the registers in Great Britain. 
This was 1,267 less than at April 4. On a comparable 
basis, there was an increase of about 7,000, as compared 
with May 24, 1937. 





The total of 1,778,805 persons on the registers at 
May 16 included 1,020,450 persons with claims admitted 
for insurance benefit, 541,451 persons with applications 
authorised for unemployment allowances, 53,405 persons 
with applications for benefit or allowances under 
consideration, and 163,499 other persons of whom 
40,837 were under 16 years of age. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in May resulted in an increase estimated at 41,0001. in 
the weekly full-time wages of 690,000 workpeople, 
and in a decrease of 2,000/. in those of 81,000 work- 
people. The principal groups of workpeople whose 
wages were increased were coal-miners in Yorkshire, 
Scotland, Northumberland, Nottinghamshire, Cannock 
Chase and Cumberland; steel melters in various 
districts in Great Britain ; tinplate workers in South 
Wales, Monmouthshire and Gloucestershire; work- 
people employed by civil-engineering contractors in 
England and Wales ; and motor drivers and attendants 
employed in furniture removing and warehousing in 
England and Wales. The principal decreases affected 
coalminers in Derbyshire and Warwickshire; work- 
people in Siemens-steel manufacture in South-west 
Wales, and brush and broom makers in Great Britain. 
The changes so far reported in the five completed 
months of 1938 are estimated to have resulted in a net 
increase of 284,0001. a week in the full-time wages of 
nearly 2,400,000 workpeople, and in a net decrease of 
8,850/. in those of 115,450 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in May, 
was 74. In addition, 26 disputes which began before 
May were still in progress at the beginning of that 
month. The number of workpeople involved in these 
100 disputes, including workpeople thrown out of work 
at the establishments where the disputes occurred, was 











»| ference were: 


| 27. 


about 27,000, and the aggregate duration of the disputes 
in May is estimated at about 185,000 working days. 


At Geneva last week, the International Labour 
| Conference discussed a proposal for a series of conven- 
| tions designed to generalise the principles of a reduction 
|in the hours of labour. 
| forward with draft conventions to next year’s con- 
Coal, 82 to 29; transport, 93 to 28; 
| other industries, 92 to 27; and road transport, 96 to 
The minorities were composed of employers’ 


| delegates, only the representatives of the United States 


and France voting the other way. The British Govern- 


The votes in favour of going | 
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In a reasoned statement issued by the employers’ 
group it was objected that generalisation of the reduc- 
tion of hours of work would in effect result in estab- 
lishing a 40-hour week. The reduction in hours would 
increase the cost of production and selling prices, lead 
to a lowering of the standard of living for the workers, 
and to an increase in unemployment. Hours might be 
reduced in the future, when an improvement in economic 
conditions or technical progress enabled the reduction 
to take place without increased costs, and consequently 
without prejudicing consumers. In view of the con- 
ditions in Europe, and particularly in Germany, where 
a 10-hour day was by no means the exception in some 
industries, and skilled workers were working up to 
72 hours a week, any such measure might lead many 
countries to economic suicide. 


For the workers, it was argued that they could not 
wait for a voluntary and problematical reduction. The 
40-hour week was in their opinion still necessary as a 
remedy for unemployment. The large increase in the 
manufacture of war material did not constitute a 
permanent phenomenon, and it was necessary to take 
steps now to provide work for the large number of 
wage-earners who would probably be dismissed when 
the manufacture of war material was reduced. 


According to the New York correspondent of The 
Times, the United States Steel Corporation is discussing 
informally and privately with officials of the Steel- 
workers’ Organising Committee (an affiliate of the 
Committee for Industrial Organisation), with which 
it signed a wages contract last year, the possibility of 
arriving at a new aggreement providing for a reduction 
in wages. The steel industry is under pressure from 
many directions to reduce the prices of its products 
as part of a general effort to bring about business 
recovery. This it will almost certainly do if it can 
get a reduction in its labour costs, which now amount 
to 37 per cent. of its gross receipts as against only 
354 per cent. in the boom year of 1929. 


In the same message, the correspondent says that 
railway managements are about to open negotiations 
with the unions on their demand for a reduction of 
15 per cent. in the wages of about 1,000,000 railway- 
men. According to the companies, the reduction is 
being sought beeause to-day, “in a time of general 
business depression, railway wages are at their highest 
level in history, while the railway industry faces 
disaster.” 


Steel Facis, a publication of the American [ron and 
Steel Institute, states that in 1937 American steel 
workers earned from 100 per cent. to 720 per cent. 
more per hour than steel workers in Belgium, France, 
Germany, Great Britain, Italy, Japan and Sweden. 
The longer hours worked abroad, however, brought 
average weekly earnings of foreign workers closer to 
the level of weekly wages in America, where the work 
week in 1937 averaged less than 40 hours. 





At its biennial conference at Ayr last week, the 
National Union of General and Municipal Workers 
adopted a resolution calling for the legal enforcement 
of agreements between employers’ associations and 
trade unions. The resolution also expressed the view 
|that where collective agreements did not exist in 
| particular industries or trades, it should be made 
| compulsory on the parties concerned to enter into 
|them. Mr. Charles Dukes, who moved it, said that 








from 953 to 999. The expenses in May amounted to | ment delegate voted with the Labour delegates. 
4.0191. Ls, 3d.; the corresponding figure for April was | oe: } 
4.8031. 498. lld. There was a net increase in the | 


in the early post-war years trade unionists began to 
realise that much of the negotiating machinery set up 
or had been 





membership of 448. 


The 


persons between the ages of 16 and 64, insured under | pointed out, the matter before the conference was not | 


the general scheme of unemployment insurance (inclu- 


Ministry of Labour Gazette states that among | for the further discussion of the subject. 


Mr. Leggett, the British Government delegate, 
explained before the divisions that he intended to vote 


But, he 


| the 40-hour week, as the debate had seemed to suggest, 


ding the special schemes for the banking and insurance | 


industries), the percentage unemployed in Great Britain 
and Northern [reland at May 16 was 13, as compared 
with 12-9 at April 4. Amony persons within the 
agricultural scheme, the percentages were 6-6 at 
May 16, and 5-7 at April 4. For the two schemes 
combined, the percentage for May 16 was 12-7, 
compared with 12-5 for April 4. On a comparable 
basis, there was an increase at May 16, as compared 
with May 24, 1937, of about 2-7 in the percentage 
unemployed among persons within the general scheme, 
and of about 3-8 among persons within the agricul 


as 


tural scheme. For the two schemes combined the 
percentage rose by about 2-8 between these two 
dates 

At May 16, there were 1,314,118 persons on the 


registers of unemployment exchanges in Great Britain 
who were out of a situation. This was 6,943 less than 


at April 4, in spite of an increase of 9,239 among boys | 


but whether the 1.L.0. would continue to discuss the 
of the reduction of hours without regard 
to any figure. It was still the belief of the British 
Government that the right way to make progress 
internationally was to bring together industry by 
industry those employers and workers who understood 
the conditions in their industry, to discuss not only 
the hours of work, but also all those conditions which 
went to make up the well-being of the worker. With 
regard to armaments, it was important that the indus- 
tries concerned should not be expanded to such an 
extent as to create a difficult problem when the 
programme came to an end. The trade unions would 
oppose an undue increase in the numbers engaged, 
because they realised that they would have a surplus 
of skilled men when the programme was complete. 
When the best uses were being made of present resources 
without undue expansion, it was most unlikely that 
hours could be reduced as substantially as had been 


question 


suggested. 


had been allowed to fall into disuse, 
deliberately wrecked by employers who wished to evade 
| any responsibility toward collective agreements. Price- 
cutting followed, wage reductions were enforced, and 
gradually other employers, the better employers, came 
to the joint bodies and told the unions that unless they 
agreed to reductions commensurate with the enforced 
reductions of break-away employers, it would be 
|}impossible to continue operating the negotiating 
|machinery. “I have never been able to understand 
|the fear in some people’s minds regarding the legal 
enforcement of agreements arrived at by national 
joint bodies,’’ declared Mr. Dukes. 








| Under an agreement between the Engineering and 

Allied Employers’ National Federation and the Con- 
structional Engineering Union, the wages of the 
operatives are increased by Id. an hour. In addition, 
'the lodging allowance has been raised to. 24s. 6d. a 
| week outside London and to 28s. a week in London, 
as against former rates of 18s. ld. for the provinces 
and 20s. 5d. for London. The agreement also provides 
that men employed on home jobs shall be paid half- 
| wages when unable to work owing to wet weather. 
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In the case of men working away from home and 
receiving lodging allowance, the agreement recommends 
that they shall have sympathetic consideration when 
the weather is exceptionally bad. 


In the report which he has prepared for submission 
to the annual conference next month of the National 
Union of Railwaymen, Mr. Marchbank, the general 
secretary of the organisation, says :—** There is nothing 
more obvious than that sooner or later the Government 
of the day will be compelled to undertake the serious 
task of creating order within our transport system. 
The only effective way of making the various forms of 
transport respond to the social needs is by the creating 
of a single co-ordinated national service. Every railway- 
man and every worker in road transport would be 
performing an elementary act of self-protection by 
paying the political levy, by joining the local Labour 
party and ‘ pulling his weight’ in the effort to ensure 
that only a Labour Government shall be entrusted 
with the job.” —_- 

Addressing the annual conference of the Post Office 
Engineering Union at Brighton last week, Mr. A. V. 
Garner, the chairman, said that the present wage 
standards of many members were below those that the 
average good employer paid. The wages claim which 
the union had made had as its basis a wage to the 
lowest paid which would ensure for them sufficient 
of the necessaries of life to maintain good bodily health 
and a reasonable degree of comfort. It was a common 
practice of Postmaster-Generals to pay tributes to the 
zeal of members of the union. Such acknowledgments 
were, however, welcome only when accompanied by 
the expression of a real desire to remove thousands ot 
Post Office workers from the border-line of poverty. 








LETTERS TO THE EDITOR. 





REST DURING WORKING HOURS. 


To THE EprTor or ENGINEERING. 


Str,—I wonder whether it is fully realised by 
employers that the new Factories Act, which comes 
into operation on July 1, may necessitate the making 
of some considerable changes in workshop organisation ? 
I should like, if I may, to draw attention to one point. 
Under Clause 70c, 

** A woman or young person shall not be employed 
continuously for a spell of more than four and a half 
hours without an interval of at least half an hour 
for a meal or rest. If, however, an interval of not 
less than ten minutes is allowed in the course of a 
spell, the spell may be increased to five hours.” 
Most people will agree (and there is abundant expert 

and practical evidence in support) that a ten-minute 
pause for rest and refreshment is better than 4} hours 
non-stop ; indeed, a pause within the 4} hours instead 
of the full five could be well justified. In other words, 
a break in the morning and afternoon will most effec- 
tively overcome the fatigue and tedium which are fatal 
alike to maintained interest and satisfactory output. 
Where overtime has to be considered, the value of the 
afternoon break is self-evident. 

I think it was Mr. Lloyd George, who, during the 
war, instituted the plan of rest pauses.in munition 
works when it was found, not surprisingly, that a 
well-timed break actually speeded up production. 
Industrial psychologists have long been aware of the 
point. 

I am convinced that the workers, men as well as 
women, appreciate the benefits of a ten-minute break, 
and that where this provision for their welfare is 
made, production, far from being retarded, is, in fact, 
improved and increased. 

Yours ete. 
Tom Sirus, 
Labour M.P. for Normanton. 

16, Marlborough Road, 

Doncaster. 

June 25, 1938. 








THE MOBILISATION 
KNOWLEDGE. 
To tHe Eprror or ENGINEERING. 

Str,—In the important and convincing leading 
article-under the above title, in your issue of June 3, 
on page 627, attention was called to the growing 
realisation of the services capable of being rendered 
to the science of engineering by the humble art of 
documentation. As was so ably demonstrated by 
Sir Josiah Stamp, in his Liverpool University Rankine 
Lecture, data are being recorded and advances made 
in every branch of science that have their value from 
the engineering point of view. These facts could be 
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indexed in such a way that the engineer could find 
them as and when he needs, while, at present, for lack 
of such an organised documentary service, untold 
time and labour is being wasted in the duplication of 
investigations already recorded in the literature which 
lies hidden and inaccessible in the thousands of volumes 
that adorn the library shelves. 

If these facts are true, and no one who has really 
studied the literature of his special subject would 
doubt them, the problem is essentially one of economics. 
Given a complete index, is it cheaper to spend a few 
days or weeks in digesting the records of previous work, 
or to start right away and redetermine the required 
facts in the laboratory ? There is only one possible 
answer to such a question. Thus, the problem reduces 
itself to finding the most economic method of organising 
a comprehensive cumulative index. It is not a ques- 
tion of whether it will be worth while to use the index, 
when it is provided 

Your article mentions the unfortunate lack of 
concern of engineers with the subject. This is not the 
case in every country. Actually, the amount of engin- 
eering material that has been indexed by the standard 
Decimal Classification is as great as that of any other 
subject. The Repertorium Technicum of the Dutch 
Institute of Documentation and Registration, a 
periodical which has been running, under one name or 
another, since the commencement of the present 
century, contains upwards of 40,000 minutely classified 
references to engineering subjects annually. Thus, the 
references, mounted on cards and cumulated in one 
series, form an extraordinarily valuable and quickly 
accessible repertory of engineering information covering 
this period. Such an index, containing references 
from 60 other periodical bibliographies using the same 
system, is maintained in this country at the Science 
Library. In Holland, the Dutch Institute of Docu- 
mentation and Registration, under the patronage of 
the Dutch Government, is supported by all the large 
engineering firms in the country. It has a staff of 
qualified engineers, maintains an index, and supplies 
information to its clients. In Germany, a new abstract- 
ing periodical, covering electrotechnology, containing 
annually some 5,000 abstracts similarly classified, has 
recently appeared under the title Hlektrotechnische 
Berichte, and so on. 

Doubtless the lack of interest shown in this country 
is due to our engineering pre-eminence. We have 
built up our own position without the use of organised 
documentation. Obviously, we cannot afford to 
continue to pour out money in the unnecessary duplica- 
tion of previous research. At first sight, the figures 
quoted in the afore-mentioned article may seem aston- 
ishing. Nevertheless, they are amenable to treatment. 
True, the 750,000 articles produced annually are not 
all of the first class, but they do represent papers 
selected by experts as worthy to be indexed. Most of 
the staff required is already in existence and engaged in 
similar, though, as yet, unco-ordinated work. Almost 
all that is needed is the recognition of the necessity for 
the standardisation of indexing methods. The Decimal 
Classification is a means which has been proved to be 
adequate for indexing such material. We shall not 
make the mistake of supposing that the articles could 
not be utilised if they were indexed. Those who are 
accustomed to the thorough use of bibliographies 
know that it is easier and cheaper to glance through 
several hundred papers than to carry out months of 
elaborate experimental investigations. It is the lack 
of organisation of the bibliographies themselves that 
gives rise to so much waste of time on bibliographical 
research. Certainly, there is duplication in the articles ; 
many of those published, which increase the total far 
beyond the figures quoted, are poor in quality. The du- 
plication would be reduced if workers would avail them- 
selves of the indexes that are available even now. Above 
all, we must not content ourselves with the thought that 
the present lack of co-ordination will result merely in 
the delay of the application of important advances, 
rather than their permanent neglect. Time is not a 
negligible factor. This country cannot afford to fall 
behind in the race. Nor are we concerned, in the main, 
with the application of important advances, but 
rather in the utilisation of relevant data, methods and 
apparatus, however unimportant in themselves. 

- In this connection the forthcoming 14th International 
Conference of the International Federation for Docu- 
mentation which is to be held in England at Lady 
Margaret Hall, Oxford, from September 21 to 25, and 
will be followed by final sessions at the Science Museum, 
London, on September 26, will be of special interest 
to engineers. The Conference is being held under the 
patronage of the British Government, and Sir William 
Bragg, O.M., K.B.E., P.R.S., has kindly accepted the 
presidency. 

Yours faithfully, 
S. C. BrapForp. 
International Federation for Documentation, 
Science Library, 
Science Museum, London, 8.W.7. 
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THE WORKS OF MESSRS. GLEN- 
FIELD AND KENNEDY, LIMITED, 
KILMARNOCK. 


From the nature of the products in which they have 
specialised, Messrs. Glenfield and Kennedy, Limited, 
Kilmarnock, are assured of a steady flow of work even 
in times of depression. The demand for water meters. 
and for the valves, penstocks, &c., required for water- 
works, gasworks, sewage disposal, and similar public 
utility services, is not so greatly affected by the general 
state of trade as are some other branches of engineer- 
ing; but it follows, also, that a firm in this fortunate 
position has less reserve capacity to bring into opera- 
tion when general trade improves. For this reason, 
Messrs. Glenfield and Kennedy have been obliged, 
during the present year, to add to their already exten- 
sive plant to cope with the business resulting from the 
engineering revival, and on a recent visit to the works 
we were afforded an opportunity to inspect the addi- 
tions, which include a new brass foundry, a 5-ton rotary 
furnace in the iron foundry, and an extension, 80 ft. 
in length, to the main office block to accommodate 
the cashier’s, costing and typing departments, the 
tracing office, print-making room, and some private 
offices. Of these departments, the first three, and the 
private offices, are on the ground floor. The tracing 
office, which is situated on the first floor, is fitted with 
tables for 22 tracers. 

The brass foundry, two views in which are shown in 
Figs. 1 and 2, on page |4, now consists of two large 
bays, one used for sand-moulding, and for the metal 
stores, and the other for chill-moulding, cleaning and 
dressing, and core-making. A pattern store is also 
arranged at one end of the core shop. The moulding 
bay is a new structure, 222 ft. in length by 48 ft. in 
width, and is 24 ft. in height to the eaves. The span 
roof, as shown in Fig. 1, is largely of glass, and 
has a long ridge ventilator. The gables and one side 
wall are constructed of Messrs. H. H. Robertson’s 
asbestos-protected metal. The other side is open for 
about 120 ft. to the auxiliary bay, which was formerly 
the foundry, and communicates also with the core 
shop and pattern stores. There are eight ventilating 
windows, 11 ft. by 8 ft., and a sliding end door, 10 ft. 
wide and 16 ft. high, to admit road and rail vehicles. 
The auxiliary bay is of brick, with a wood-and-slate 
roof, with large sliding end doors and _ ventilating 
windows in the long wall; it measures 167 ft. in 
length by 37 ft. 6 in. wide and 18 ft. to the eaves. 
The pattern store is 49 ft. by 31 ft., and 24 ft. in height. 
Throughout the foundry there are heating and venti- 
lating units of the Vectair type, fixed on the outer 
walls at a height of about 12 ft. and drawing air 
from outside the building. In winter the incoming air 
is heated by steam coils, the temperature being thermo- 
statically controlled. 

Sand and coke are received by rail and stored in 
bunkers. The used sand is collected in an adjacent 
bunker, near to an August-Simpson sand-mixer of 
7-cwt. capacity, to which it is delivered by a bucket 
loader. After reconditioning, the sand is discharged 
through an aerator into a skip, fitted with a bottom 
gate, which the 5-ton Morris overhead electric crane 
transfers to the moulding benches or machines, as 
required. The moulding benches number 20, and are 
so arranged that the moulder has ample floor space in 
which to place finished moulds for pouring. The two 
plate-moulding machines were supplied by Messrs. B. T. 
Cables, Limited. A section of floor about 24 ft. square 
is reserved for large work, and here a pit is provided 
for deep boxes. Elsewhere the shop is floored with 
eoncrete. For handling heavy boxes when the over- 
head crane is engaged, a l-ton swinging crane is 
mounted on one of the side columns. 

The melting equipment consists of a 2-ton oil-fired 
rotary furnace, three oil-fired and three coke-fired 
400-lb. tilting furnaces, four coke-fired crucible fur- 
naces, and three oil-fired pit fires installed for crucible 
heating, but which can be used for melting if required. 
The rotary furnace was supplied by Messrs. Stein and 
Atkinson, Limited, London, and the other furnaces 
by Messrs. The Morgan Crucible Company, Limited, 
Battersea. The coke-fired tilting furnaces have a 
capacity of 3} tons per day. Those fired by oil, which 
are illustrated in Fig. 2 on page 14, can melt 44 tons 
per day, and supply the metal for chill-casting the billets 
used for forged-brass valve screws. They are served 
by a hydraulic crane of 3 tons capacity, and are 
supplied with fuel oil from two service tanks in the 
roof, which are kept filled by electric and hand pumps 
drawing from two uncergreund storage tanks, each 
holding 1,250 gallons. Tn crucible furnaces are used 
for small heats of special alloys, and are capable of 
melting 2 tons per day. Te normal output of the 
foundry is from 25 tons to 30 tons per week, but the 
plant is sufficient to allow this total to be considerably 
exceeded if required. Castings up to 3 tons in weight 
can be handled, and provision is made in the stores 





tor a stock of about 200 tons of metal. 
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As its name implies, the new engine does 
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The remaining equipment of the brass foundry; tubes by a fan and controlled by a butterfly valve at | 500 r.p.m. 
includes a Pneulec drying stove, 12 ft. by 18 ft 


and 8 ft. 3 in. high, situated between the two bays, 
und heated by a coke furnace placed outside the build- 
ing. There is also an 
drying stove with a drying capacity of 150 sq. ft. of 
core plates per hour. For making oil-sand cores the 
core shop is provided with a Rotoil mixer of 2-cwt. 
capacity and a rotary core machine. The castings are 
cleaned by means of a 28-in. by 32-in. Sand Wizard, 
supplied by Messrs. The Constructional Engineering 
Company, Limited, which projects the abrasive on to 
the casting by centrifugal action. For cleaning the 
non-ferrous borings returned from the machine shops 
there is a rotary magnetic separator, with a capacity 
of one ton per hour, supplied by Messrs. Electro- 
magnets, Limited. Other machines and apparatus 
in the foundry include power saws, &c., for dressing 
castings, four weighing machines with capacities from 
10 ewt. to 3 tons, and the requisite equipment for 
testing the moisture content, permeability and com- 
pressive strength of the sand. 

In the iron foundry there has been installed the 
5-ton rotary furnace, designed and supplied by Messrs. 
Stein and Atkinson, Limited, London, which is illus- 
trated in Figs. 3 and 4, on page 14. The furnace, 
which is principally used to remelt iron borings from 
the machine shops, has a casing 7 ft. in diameter by 
14 ft. long, with a monolithic lining 15 in. in thick- 
ness, and is rotated by a 5-h.p. electric motor at a speed 
of one revolution per minute. It is mounted at right 
angles to the foundry wall, and is charged from outside 
the building by means of a manvally-operated machine, 
designed and constructed in Messrs. Glenfield and 
Kennedy's Works, which carries the charge in troughs 
holding 10 ewt. each. A hydraulic crane is provided, 
to lift the loaded troughs into place on the machine. 


The charging hole is reduced by a hinged ring to the | 


bore of the exhaust elbow, which is moved aside 
during the charging operation, as shown in Fig. 3. 
The joint between the door and the frame is made good 
with refractory to prevent flame leakage between the 
faces. The furnace is fired by oil, injected through a 
burner of Messrs. Stein and Atkinson's design, and is 
supplied with preheated air which attains a tempera- 
ture of 300 deg. C. when the charge is ready for tapping. 
Preheating effected in a steel-tube recuperator 


Is 


through which the exhaust gases pass from the elbow} 2 cylinders to 6 cylinders, developing a full load | 
previously mentioned. 





Acme Junior continuous core- | 


the burner. To protect the tubes against overheating. | not rely upon crankcase compression for scavenging. 
a by-pass damper and cold-air injector are fitted, the| but is provided with a blower, and its construction 


tube temperature being thus limited to 850 deg. C. | 
The oil fuel for firing the furnace is pumped from the | 
storage tank to a service tank situated above the 
switchboard on the foundry wall. A float-operated 
contactor switches in the pump motor as required to 
maintain the level in the service tank. For use in cold 
weather, three 1,500-watt heating elements are placed 
in the oil circuit near the burner. Since the furnace 
was set to work in April of this year, we understand 
some 35 heats have been made, the reduction in the 
lining thickness during this period being of the order 
of 2 in. No warping has been observed in the casing 
itself. A spare casing is held in readiness for use, to 
avoid laying off the plant for relining. Instead of the 
oil-sand cores sometimes used, the tap hole and slag 
notches are closed with loam backed by floor sand. 
About 34 hours are required to melt a first charge, but 
with the furnace then heated, a second charge can be 
melted in 2 hours. The oil consumption, as measured | 
by a Glenfield and Kennedy rotary meter, is about | 
45 gallons per hour. It is found that, with lump scrap | 
and pig only, the silicon and carbon losses are very low, | 
but when dealing with borings the silicon, carbon and 
manganese need careful correction. With a heat of 
borings alone, containing 1-8 per cent. silicon, the 
resulting metal contains 0-8 per cent. The carbon is 
maintained at 3 per cent. by charging 1 ewt. of coke 
breeze with each 10 cwt. of borings, and the manganese | 








| 
| 
| 


| 
| 





content is adjusted by adding ferro-manganese before 
tapping. For the production of Meehanite, which is 
largely used in the works, the metal is inoculated in 
the usual way and used in the same manner as cupola 
iron. 











THE PETTER SUPERSCAVENGE 


DIESEL ENGINE. 

Messrs. Petters, Limited, Yeovil, have recently 
developed a new heavy-oil engine operating on the} 
two-stroke cycle, which they claim combines the good 
points ot the four-stroke engine with the simplicity | 
of the two-stroke type. This new engine, termed | 
the Petter Superscavenge Diesel engine, is now in | 


production in ‘five sizes, that is, in units of from | 


The air is driven through the | of 62-5 brake horse-power per cylinder at a speed of | lubricating oil. 


enables forced lubrication to be given to all the working 
parts. On the other hand, the characteristics of a low 
power-weight ratio and simplicity are retained, and the 
cyclic variation is 50 per cent. less than the B.S.I. 
requirements. It is, moreover, capable of carrying 
an overload of 34 per cent. on occasion, and a 
fuel consumption of only 0-38 Ib. per brake horse- 
power has been consistently maintained at full load 
on extended tests on a number of engines. The brief 
account here given and the illustrations Figs. | to 
Fig. 6, on this and the opposite pages, show how these 
results have been obtained. 

The cylinders for all five engines are of the same 
size, viz., 84} in. in diameter by 13-in. stroke, and 
the piston speed of 1,082 ft. per minute is also uniform. 
The output, then, of the several sizes is merely a 
matter of grouping, the two-cylinder engine developing 
125 brake horse-power and the four-cylinder engine 
developing 250 brake horse-power. The sectional 
views, Figs. 1 and 2, are of a two-cylinder engine. 
while the photograph reproduced in Fig. 6, is of 
a four-cylinder engine mounted on the bed on 
which its performance was tested on a continuous 
run of 10-75 hr., by Professor C. J. Hawkes, M.Sc., 
of King’s College, Newcastle-on-Tyne, the Heenan 
and Froude brake used being seen at the right-hand 
behind the flywheel. Some results from these tests 
are given in Table I, on the opposite page. 

During the whole of the tests recorded in this table, 
the speed was very steady and never fell below 5U0 r.p.m. 
The fuel used had a specific gravity, at 60 deg. F., of 
0-875, a close-test flashpoint of 193 deg. F., a gross 


| calorific value of 20,250 B.Th.U. per lb., and a viscosity, 
at 70 deg. F., 


of 50 sec. Redwood. A short heat-loss 
test, though it must be accepted as approximate only, 
is interesting as indicating that about 14 per cent. of 
the heat of the fuel passed into the cylinder-cooling 
water and about 6 per cent. into the water of the 
lubricating-oil cooler. The cylinder-cooling water, 
average over the whole run, had an inlet temperature 
of 111 deg. F., and an outlet temperature of 125 deg. F. 
The exhaust was quite clear under all conditions, 
except under 20 per cent. overload, and } load, when 
a slight colour developed, the condition with the 
last-mentioned load being probably due to excess 
It may be mentioned here that the 
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Fic. 6. 250-B.H.P. Four-CyLinpER ENGINE, 


overload of 34 per cent., previously mentioned, was | tinuous output of the engine should not exceed 90 per 
maintained for 10 minutes without the engine suffering | cent. of the rated output. 

in any way, and formed only an exploratory test. The| The design departs considerably from convention; 
working margin of capacity is that of a 10 per cent. | apart from the blower seen at the left of Fig. 1, the piston 


TABLE I. 
Duration Brake | Fuel per Brake Scavenging —— 
of Load B.H.P. B.M.E.P B.H.P. Thermal Air Tempera- 
Test “ per Hour. | Efficiency. Pressure. | tone 
| | 
Hours. Lb Lb. per Lb Per cent. | Lb. per | Deg. F. 
Square Inch. Square Inch. 
Full load ' H 600 250 67-1 0-381 33-0 15 576 
10 per cent. overload 1 660 275 73°38 0-382 32-9 1-5 635 
20 per cent. overload 2 720 300 80-5 0-386 32-6 1-5 G94 
j-load j 450 187°5 50-3 0-388 32-4 1-4 492 
\-load 4 300 125 33-5 0-418 30-1 1-4 379 
}-load 4 150 62-5 16°8 0-541 23-2 1°38 290 


overload, within the limits of speed given in the B.S.I. | being perhaps most immediately noticeable, This is in 
Specification ; on the other hand, it is recommended | two parts: a shell fitted with four pressure-rings and 
that for continuous day and night running, when this | two. scraper rings, and a central body, with a cap of 
extends for more than 24 hours, the maximum con-| Y-alloy, surrounding the spherical small end of the 
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| connecting rod. The principles adopted in this arrange- 
| ment are, first, the transmission of the pressure on the 
piston crown directly to the rod and not through the 
piston shell, as is the case with the usual gudgeon-pin. 
Secondly, the shell is not only symmetrical, but the 
piston is free to rotate in the cylinder. In the third 
place, effective piston cooling by the lubricating oil 
supply to the small-end bearing is effected without the 
necessity for telescopic pipes. The oil is delivered from 
the crankshaft through a pipe, which communicates 
with a centre hole in the spherical end, and is first dis- 
charged against the underside of the crown, thence 
passing down the annular space between the shell and 
central body. From there it passes into a circular 
groove in the spherical end, and is returned to the shaft 
by a second pipe along the connecting-rod. 

The liner is of a special close-grain cast-iron and is 
fixed at the top only, being held down by the cylinder 
head. The scavenging inlet ports are carefully 
machined from jigs, so that uniformity and _ precise 
control is obtained. The water-inlet manifold is seen 
in Fig. 1, just above the blower. The cylinder-lubricat- 
ing inlet is seen crossing the water space a little higher 
up. The cylinder head is also, of course, water- 
jacketed, special deflector pipes being fitted to direct 
| the water into the spaces surrounding the exhaust valve 
| ports and the fuel injector, and the underside is flat, 
the combustion chamber being formed by a recess in 
the piston. There are two exhaust valves in each head, 
}as shown in Fig. 2. The under surface is highly 
—- as is that of the head, a finish which very 

largely minimises carbon deposit. The fuel injector 
is of the spring-loaded multi-hole type, and is manu- 
factured by Messrs. C.A.V.-Bosch, this pattern being 
adopted as one for which spares and service can be 
obtained in most parts of the world. The fuel pump, 
| of which there is one to each cylinder, is of the same 
make. The exhaust-valve operating gear is of the normal 
push-rod type, the rocker being Y-shaped to actuate 
both exhaust valves. 

The scavenging blower, at the left of Fig. 1, is 
shown in more detail in Figs. 3, 4 and 5, above, 
though Fig. 1 shows the filter silencer through which 
the incoming air is drawn. The blower is of the rotary 
Zoller type, manufactured under licence by Messrs. 
Petter. It is gear driven from the crankshaft and has 
a displacement volume of 1-1 times the swept volume 
of the pistons. Although the blower is of the sliding 
vane type, it is notable in having the diametrically- 
opposite vanes coupled together, this construction, 
it is stated, enabling a fine clearance to be maintained 
between the edges of the vanes and the cylinder, 
owing to the balanced centrifugal forces obtaining. 
The end-seal arrangement is shown in Fig. 3, and a 
normal section of the vanes in Fig. 4. The connection 
between the opposite vanes is made by means of 
cylindrical rods sliding in corresponding holes passing 
through the drum in planes at right-angles to each 
other for alternate rods. This arrangement is seen 
in Fig. 5. Delivery takes place in the lower right- 
hand quadrant of the blower through a grid. The 
blanked grid seen in the upper right-hand quadrant 
in Fig. | is merely a device for enabling one pattern 

















12 
to serve for either right-hand or left-hand. The 
air passes into a cored chamber in between and sur- 
rounding the cylinders, and is given a slightly swirling 
motion as it passes through the liner ports. The flow 
through the cylinder is, of course, uni-directional and 
not only ensures a complete discharge of the burnt 
vases, but, as the exhaust valves close shortly before 
the scavenging ports, the cylinder is positively filled 
with fresh air. 

The camshaft is driven from the same pinion as 
that to which the blower is geared. The vee-belt drive- 
seen at the left of Fig. 6. is for the cooling-water 
centrifugal pump. Below it are the pressure 
lubricating pump and the oil-drainage pump, the sump 
heing of the dry type. Both these pumps are chain- 
driven from the crankshaft. The pressure oil is 
delivered to a pipe in the sump, thence to each main 
bearing and, by way of a hole drilled obliquely in the 
crank webs, to the big-end bearings and the piston. 
The discharge from the piston goes to the sump. The 
driving gears, rockers, &c., are lubricated by sprays, 
and there are pipe connections to the camshaft bearings. 
The cylinders and blower bearings are fed from the 
calibrator apparatus, with visible feed, seen above the 
circulating-pump drive in Fig. 6. A very effective oil- 
filtering system is installed, and the whole of the oil is 
passed through it in approximately seven days. It is 
claimed that even colloidal carbon is removed in the 
Cleaning of the filter is effected by compressed 
sir. ‘The oil is stored in the tank seen in the back- 
vround at the left of Fig. 6: underneath it is a water- 
cooled oil cooler. The lubricating-oil consumption is 
below 0-003 pant per brake horse -power h ur, a very 
low figure for a two-stroke engine. 

The pressure of the main lubricating system controls 
the safety stop, which device is seen on the engine 
casing above and to the right of the calibrator. The fuel 
oil is supplied to the pumps through a small spring- 
loaded valve, normally held open by the lubricating 
oil acting on a small piston. Decrease in the pressure 
of this oil below a predetermined safety level causes 
the spring to close the fuel valve and the engine there- 
upon stops. On the other hand, should the load on the 
engine be suddenly removed, running away is prevented 
by a cut-out weight on the end of the camshaft, which 
knocks out a catch, and closes the fuel-supply valve, by 
opposing the movement of the lubricating-oil piston by a 
powerful spring. The apparatus above the stop device 
is a fuel-oil filter. The governor is of the high-speed 
centrifugal type driven by skew gear from the camshaft. 
It can be adjusted while the engine is running. Nor- 
mally, the governor controls the speed between no load 
und full load, as required by the B.S.1. Specification, 
without adjustment. The governor tests carried out by 
Professor Hawkes showed, when the load was suddenly 
tuken off, a temporary change of speed of 7-2 per cent. 
and a permanent one of 2-6 per cent. Throwing the 
load on gave a temporary speed change of 4-6 per cent. 


seen 


circuit 


ind a permanent one of 3 per cent 

Control of the engine is effected by the two levers 
near the in Fig. 6. Starting is by 
compressed air, and the engine can readily be started 
from cold. A rotary compressor, belt-driven from the 
crankshaft, the most convenient arrangement for 
charging the bott! The engine shown in Fig. 6 is 
of the industrial type. intended for general use, but 
the Superscavenge engine is adapted for marine work, 
for which its reduced power-weight ratio renders it 
particularly suitable. apart from its other advantages. 
Che marine type develops 60 brake horse-power per 
vlinder. Manceuvring is effected by compressed air, 
ill starting and speed changing being controlled by a 
single handwheel, and reversing by a separate interlock 
lever. For Diesel-electric traction, the engine is 
designed with a weight of about 28 Ib. per brake horse- 
power. The four-cylinder engine of this type develops 
1 peak load of 350 brake horse-power at 675 r.p.m. 
Radiator cooling is provided, and the engine is direct- 
coupled to a traction generator on an extension of the 
hedplate 


seen tachometer 
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ASSUCIATION OF SUrervisine EvectrRica, ENGINEERS. 
Mr. J. R. Beard has agreed to continue as President 
f the Association of Supervising Llectrical Engineers 


lor another year 


Data on Hieu-StReENeTH ALUMINIUM ALLOYS.— 
Despite notable developments in the production of high- 
strength aluminium-alloy castings, there is still a tendency 
to these materials with tensile strengths 
approaching only 10 tons per square inch. In order to 
give engineers and other users of metals and alloys 
detinite information on this point, the Aluminium Informa- 
tion Bureau, Bush House, Aldwych, London, W.C.2. has 
issued a table of the mechanical properties and chemical 
of aluminium sand- and _ chill-casting 
illoys as supplied to various specifications. The 0-1 per 
ent. proof-stress values of these materials range from 
Il tons per square inch upwards, and the ultimate 
tensile-strength values up to 21 tons per square inch, and 


associate 


compositions 


even higher 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 

Food-Preparation Machines, including a mixing 
machine, a potato peeler, a meat-mincing and sausage 
machine, a Seuatyeituing machine for 160 lb. of dough 
and quantities of kitchen utensils. Union Tender and 
Supplies Board, Pretoria; July 14. (T. 23,456/38.) 

Brass and Copper Sheets, and brass piping. South 
African Railways and Harbours, Johannesburg ; August 8. 
(T. 23,464 /38.) 

Deodorising and Ventilating Scheme tor sewage-disposal 
works, including ozone-generating apparatus, extracting 
fan, air filter and electric motors. Town Council of 
Brakpan, South Africa ; July 15. (T. 23,461/38.) 

Laundry Equipment, including a steam engine, a hydro- 
extractor and a dry room. Indian Stores Department, 
Simla; July 18. (T.Y. 23,546/38.) 

Brake Beams, 7,800, complete with sleeves and bushes. 
Indian Stores Department, Engineering Branch, Simla ; 
(T. 23,549/38.) 


Steelwork, 539 tons, for bridges and culverts, with 


quantities of bolts, nuts and rivets. South African 
Railways and Harbours, Johannesburg; August 8. 
(T. 23,600 /38.) 

for water service. electric-motor driven’ 


Pumps 
including bore-hole and centrifugal types, and suitable 
for operation on a 380-volt, three-phase current. Muni- 
cipality of Pietersburg, Transvaal ; August 8. 
(T. 23,601 /38.) 

Steel Tyres and Axles for locomotives, carriages and 
wagons. South African Railways and Harbours, Jo- 
hannesburg ; August 8. (T. 23,796/38.) 

Cast-lron Pipes, Valves, and Water Meters with pistons 
Ministry of Publie Works, 
Egypt ; August 15. 


meters. 


and rotary water 
Cairo, 


Tanzim Department 

(T.Y. 23,673/38.) 
Mild-Steel Flat, for fishplates. 

and Harbours, Johannesburg ; July 


South African Railways 
25. (T.Y. 23,799/38.) 


«0. 








BOOKS RECEIVED. 


V.D1.-Forschungsheft 390. 
By Dr.-Ine. D. N. WasstLerr. 
G.m.b.H. [Price 5 marks}. 

United States Department of Labor 
Statistics. Serial No. R. 703. Wages, Employment 
Conditions and Welfare of Sugar-Beet Laborers. By 
Evizapetra 8. Jonnsoy. Serial No. R. 723. Minimum 
Wage for Sugar-Beet Labor, 1937. Washington : Super- 
intendent of Documents. 

The Works’ Manager's Hand-Book of Rules, Formula, 
Tables and Data for Civil and Mechanical Engineers, 
Millwrights, Power Users and Boiler Makers ; Tool 
Makers, Machinists and Metal Workers ; Iron and 
Brass Founders, etc. By W.S. Hurron. Ninth edition, 
revised and enlarged. By E. Putt. London: The 
Technical Press Limited. [Price 30s. net.] 

F.B.A. Register of British Manufacturers, 1938-39. Edited 
by E. A. Nasu. London: The Federation of British 
Industries. [Price 15s.] 

Electromagnetics. A Discussion of Fundamentals. By 
Proressor ALFRED O’Rauttiy. London: Longmans, 
Green and Company, Limited. Cork : Cork University 
Press. [Price 21. 2s. 0d. net.] 

Jigs and Fixtures. A Reference Book Showing Many 
Types of Jigs and Fixtures in Actual Use and Sugges- 
tions for Various Cases. By F. H. Cotvin and L. L. 
Haas. Third edition. London: McGraw-Hill Pub- 
lishing Company, Limited. [Price 2ls.] 

| Handbook Containing Tables and Data for the Design 
of Structural Steelwork. London: Dawnays Limited. 

Debt. Private and Public, Good and Bad. By Str Ernest 
J.P. Benn. London: Ernest Benn Limited. [Price 

net. |} 

Department of Scientific and Industrial Research. Forest 


Austauschhare Querpresssitze. 


Berlin: V.D.1.-Verlag, 


Bureau of Labor 


ow 


Products Research. Bulletin No. 18. Commercial 

Mahoganies and Allied Timbers. By B. J. Renpie. 

London: H.M. Stationery Office. [Price 2s. net.] 
Department of Overseas Trade. No. 700. Report on 


Economic and Commercial Conditions in the Netherlands. 
March, 1938. By R. V. Lamine. London: H.M. 
Stationery Office. [Price ls. 6d. net.] 

Kent's Mechanical Engineers’ Handbook. Volume 
Design ; Shop Practice. Founded by the late 
Witu1aM Kent. Eleventh edition, rewritten. R. T. 
Kent, Editor-in-Chief. New York: John Wiley and 
Sons, Incorporated. London: Chapman and Hall, 
Limited. [Price 25s. net.] 

Electron and Nuclear Physics. Being the second edition 
of Electron Physics. By Proressor J. B. Hoac. 
London: Chapman and Hall, Limited. [Price 20s. 
net. ] 

United States Department of Labor. Bureau of Labour 
Statistics. Serial No. R.735. Geographical Variation 
in Hours and Wages During 1933 and 1935. By A. F. 
Hinricus and A. F. Beau. Serial No. 747. Average 
Hourly Earnings in Cotton-Goods Industry, 1937. 
Washington Superintendent of Documents. 

Department of Scientific and Industrial Research and 
Ministry of Transport. Road Research. Technical 
Paper No. 5. The Grading of Aggregates and Worka- 
bility of Concrete. By Dr. W. H. Granviiye, A. R. 
Cotutrmss and D. D. Matrnews. London: H.M. 
Stationery Office. [Price Is. 3d. net.) 


Ll. 
Dr. 
= 





CONTRACTS. 


Messrs. THE HypRAULIC CoUPLING AND ENGINEERING 
Company, Limirep, Fluidrive Works, Worton-road, 
Isleworth, have just received a further order for 12 
Vulean-Sinclair fluid couplings, making 37 in all, in 
connection with Diesel railcars now building for the 
Belgian State Railways. These are being fitted with 
380-h.p. Ganz—Carels engines and S.L.M. gear-boxes. 

Messrs. THe Parsons ENGINEERING CoMPANyY, 
Liarep, Town Quay Works, Southampton, have 
received a repeat order, from a leading manufacturer of 
high-speed Diesel engines, for 35 of their large marine 
reverse gears. These will be supplied with special cases 
to match with the engine-flywheel housings, and so 


form self-contained units. A total of upwards of 
3,000 h.p. is represented by this order. 
Messrs. Exupiotr Brorners (Lonpon), Limirep. 


Century Works, Lewisham, London, 8S.E.13, are supplying 
the electrical distance thermometer equipment for the 
Shaw, Savill and Albion motorship Dominion Monarch, 


now under construction at the shipyard of MEssrs. 
Swan, Hunter anp WiGHAM RicHarpson, LiMiTED, 
Newcastle. The equipment is being installed in the 


provision chambers and refrigerated holds, and consists 
of over 10 portable-type resistance thermometers with 
temperature indicators of the three-wire null-point 
measuring type, combined with multi-way selector 
switches to give all readings at a central position. The 
equipment is being supplied through Messrs. J. anp E. 
Haz, Limirep, Dartford, Kent, who are installing the 
refrigerating machinery. 

Messrs. Arisa Craic, Limirep, Strand-on-the-Green, 
Chiswick, London, W.4, have supplied one of their 
24-36-h.p. Diesel engines for a 36-ft. auxiliary yacht 
at Brisbane. A 32-48-h.p. Diesel engine has been fitted 
in a new 35-ft. galvanised-steel motor boat recently 
built in Calcutta for the Maharaja of Hathwa, Behar. 
A pair of 162-4-h.p. Diesel engines are being installed in 
a 36-ft. cruising yacht, building in Holland for Colonel 
Day, and a 48-72-h.p. Diesel engine in the 95-ft. racing 
eutter Corona, owned by Mr. Embiricos. 

Messrs. RANSOMES, SIMS AND JEFFERIES, LIMITED. 
Orwell Works, Ipswich, have received a seventh repeat 
order for special light-weight trolley-omnibus chassis 
from the Municipality of Georgetown, Penang. These 
chassis are designed to take 24-seater bodies, built 
locally, and features of interest include the firm's 
rheostatic braking with speed switch, which automati 
cally limits the maximum fonhiing effort at any speed. 

Messrs. INTERNATIONAL ComMBuUSTION, LIMITED, Ald- 
wych House, Aldwych, London, W.C.2, have received 
orders for two stoker-fired boilers, and coal and ash- 
handling plants from the Ayrshire Electricity Board 
for Kilmarnock Power-station, and for three pulverised 
fuel fired boilers from the City of Birmingham Electricity 
Department for installation at Hams Hall “ B” Power 
station. Other orders received are for “L”’ stokers, 
ash-handling plants, and USCO plate-type air heaters. 








PERSONAL. 


At a meeting of the NationaL FEDERATION oF LRoN 
AND Steet Mercuants, held in London on June 17 
to adopt the constitution and to appoint officers, 
Mr. Ernest B. Hay was elected president, Sin WALTER 
Str. Davip JENKINS, independent chairman, and Mr. J.C. 
SUMPTION, secretary. he temporary address of the 
Federation is 28, Essex-street, Strand, London, W.C.2. 

Sm ALEXANDER Giss, G.B.E., F.R.S., has 
elected chairman of the Association of Consulting 
Engineers, 214, Abbey House, 8, Victoria-street, London. 
8.W.1, for the year 1938-39. 

Tue Society or Motor MANUFACTURERS AND 
Trapers, Limrrep, are transferring their offices from 
83, Pall Mall to Hobart House, Wilton-street, London, 
S.W.1, to-day, July 1. 

The offices of the Iron AND STEEL INstrTuTE and the 
INSTITUTE OF METALS are being moved to 4, Grosvenor 
gardens, London, 8S.W.1, to-day, July 1. The Institutes 
will occupy separate offices, but will share committee 
and reading rooms, while a joint library service will be 
provided. Correspondence should be addressed to the 
secretary of the Institute concerned. 

Mr. A. DE TURCKHEIM, secretary of the Incorporated 
Association of Electric Power Companies, 58, Abbey 
House, Victoria-street, London, 8.W.1, since 1905, 
retired on June 30. From this date Mr. ANDREW HomE- 
Morton, M.Inst.C.E., M.I.Mech.E., M.1.E.E., becomes 
secretary of the Association. 

Mr. Georce McKeErrow has been elected to the board 
of Messrs. Macrome, Limited, Macrome Works, Berkeley 
road East, Hay Mills, Birmingham. 


been 








LAUNCHES AND TRIAL TRIPS. 


** PaLERMO.”’—Single-screw cargo steamer;  triple- 
expansion engine. rial ~~ June 21. Main dimen- 
sions, 335 ft. by 48 ft. by 32 ft. 8in. Built and engined 


by Messrs. William Gray and Company, Limited, Central 
Marine Engine Works, West Hartlepool, to the order of 
Messrs. Ellerman’s Wilson Line, Limited, Hull. 

** SinmaBanvu.”-—Twin-screw steam tug for service in 
Colombo Harbour and for deep-sea towing and fire- 
extinguishing services ; triple-expansion engines. Trial 
trip, June 22. Main dimensions, 125 ft. by 33 it. 
by 16 ft. Built by Messrs. Ferguson Brothers (Port 
Glasgow), Limited, Port-Glasgow, to the order of the 
Crown Agents for the Colonies. 
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NOTES FROM THE SOUTH-WEST. 
CarpiF¥F, Wednesday. 


Welsh Coal Trade—Only a small amount of new 
business was again offering in any of the principal trades 
on the Welsh steam coal market last week. ieries 
were therefore still foreed rely on their past —— 
booki to provide an outlet for the largest portion o' 
their pre@uelion, and these, as a rule, semeieed obilelens 
to enable working at the pits to be maintained at a 
fairly good level. There was usually sufficient coal on 
offer to cover requirements, but pit-head accumulations 
were kept within limits and prices, on the whole, showed 
little variation from recent levels. Despite the con- 
siderable falling off in demand that has been experienced 
in all markets during the past few months, exports of 
coal from the South Wales ports so far show only slight 
decline from the level established a year ago. From 
January 1 until June 25 this year exports totalled 
9,514,139 tons, compared with 9,569,547 tons in the same 
period of last year. Most concerns held sufficient 
business in hand to ensure steady working for some 
while ahead, and some grades of coal were difficult to 
stem for early delivery. Large coals remained fairly 
comfortably placed with business, and some of the best 
qualities were only sparingly offered. Quotations were 
little changed from late levels. Small coals came in for 
only poor attention and most concerns were in need 
of further outlets for these kinds, and the tone was easy. 
Sized coals, particularly the dry sorts, were in limited 
supply and were firm. Cokes were quiet and easier, 
while patent fuel and pitwood attracted only a small 
interest and were d 

Iron and Steel Trade.—Quiet conditions again ruled 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Demand in all sections 
cireulated slowly and in the tinplate trade in particular 
works were engaged well below capacity. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Large Coke-Oven Gasholder—To-day the Duke of 
Kent inaugurated, at Wincobank, what is considered to 
be the largest spiral-guided gasholder in the world. 
Owned by the Sheffield Gas Company, it was built in 
eighteen months by Messrs. Newton, Chambers and 
Company, Limited. When full of gas the holder is 
233 ft. high, while the diameter of the tank is 250 ft. 
In the foundation, 6,850 tons of concrete were used, 
along with 157 tons of steel. Two thousand tons of steel 
were used in the construction of the tank, and 1,300 
tons in the building of the holder. The tank has a 
capacity of 61,600 tons of water. The holder has a total 
pressure, when fully inflated, of 12-7 in. W.G. The 
holder will be used chiefly for the storage of coke-oven 
gas. 

Iron and Steel.—Despite the slight decline in activity 
experienced during the past few months, industrial 
Sheffield continues to be busily employed. Both home 
and overseas inquiries are more numerous. Producers of 
raw and semi-finished materials are operating large 
batteries of furnaces to capacity. Forward buying is 
not so strong as six months ago. There is a good market 
in basic billets, while the call for acid steel is on the 
upgrade. Satisfactory conditions operate in the heavy 
machinery and engineering branches. Products for the 
defence programme are in better demand. Shipbuilding 
steel is a progressive line. Inquiries at producing works 
show that outputs are in excess of those of a year ago. 
There is an improved tone in the market for steelworks 
and ironworks machinery and related equipment. Among 
the lines in demand are rolling mills, forges, hydraulic 
presses, lathes, and planing machines. The level of 
activity in the medium branches has been more than 
maintained. Business is brisk in most types of elec- 
trical equipment. Power-station developments in this 
country and abroad have resulted in valuable orders for 
equipment finding their way to this area. Electric 
traction motors are in strong demand on home and over- 
seas account. Orders are on hand from South Africa, 
Australia, France, South America, and countries on the 
Baltic seaboard. Makers of agricultural steel are fully 
employed, while works turning out finished parts for 
agricultural machinery are in the throes of an active 
seasonal trade. Inland requirements are substantial, 
while the needs of the Colonies and Dominions are up to 
recent standard. Business is brisk in stainless, heat and 
acid-resisting materials, and tool steel. Outputs of 
high-speed and manganese steels reach record dimensions. 


South Yorkshire Coal Trade.—Export trade is slow in 
developing, and there is only a poor market in bunker 
coal. Steams are steady, but the demand for most types 
of other fuel is below seasonal level. A few more inquiries 
are circulating, but overseas competition is reported keen. 
The inland market shows no material change. Industrial 
fuel is in good demand, though the needs of the lighter 
trades show a slight falling-off. Small coal is in demand 
by electricity-supply works. Supplies to brick works are 
on the increase. The house coal market is suffering from 
seasonal weakness, while the demand for most classes of 
coke is unchanged. 








Motor-Car InpDusTRY IN CZECHOSLOVAKIA.—In the 
first four months of the present year 387 motor cars 
were imported into Czechoslovakia, compared with 427 
in the corresponding period of 1937. On the other hand, 
exports during January-April, 1938, totalled 974 vehicles, 
made up of 945 passenger cars and 29 lorries, against 
565 in the first four months of 1937. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—No improvement can be 
reported in the unsatisfactory state of the Cleveland pig 
branch of trade. Export business is stagnant, and the 
prospect of resumption of transactions with old and valued 
overseas customers is remote, while home sales are on 
a quite trifling scale. Continental foundry iron continues 
on sale at exceedingly low figures, but the loyalty agree- 
ment between Tees-side foundry pig users and makers of 
Cleveland qualities virtually whe its further purchase 
from abroad. The heavy tonnage of foreign products 
stored at the foundries is passing into use very slowly, 
and until a large proportion of the stocks has been 
absorbed, the resumption of acceptances of normal 
supplies of local brands cannot be expected. The regular 
make of Cleveland pig is still suspended and unlikely 
to be renewed until a change for the better occurs in 
the statistical situation. Fixed prices stand at the 
level of No. 3 Cleveland at 109s., delivered within the 
Tees-side zone, over periods to the end of the year, less 
5s. rebate to customers who undertake not to buy foreign 
iron. 

Hematite.—Conditions in the East-Coast hematite 
department of industry are still disquieting, and the 
menace of steady growth of the already embarrassingly 
large stocks, both at makers’ yards and on consumers’ 
premises, threatens to necessitate still further curtail- 
ment of the much reduced output. Producers’ con- 
suming departments are taking the bulk of the still 
extensive make, but after their needs have been met 
surplus tonnage output is more than sellers can dispose 
of. Odd small cargoes are shipped to foreign destina- 
tions against old sales, but as in the Cleveland pig sections 
of the market, new export business is at a standstill. 
Recognised market values stand at the equivalent of 
No. 1 hematite at 133s., delivered to North of England 
areas. 

Basic Iron.—The quotation of 100s. for basic iron is 
nominal, the whole of the supply from Tees-side furnaces 
still being reserved for use at makers’ adjacent steelworks. 

Foreign Ore.—No effort is made to put through new 
business in foreign ore. Consumers have heavy contracts 
against which to draw over lengthy periods, and in some 
cases have considerably more tonnage on hand than they 
care to hold. Owing to reduced requirements they are 
specifying for lighter imports than have been accepted 
until quite recently, but regular unloadings are rather in 
excess of present needs. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant. Consumers are amply covered well ahead, 
and sellers’ efforts to book orders meet with little or no 
success. Shrinkage of requirements of local users has 
necessitated a stipulation for reduced supplies under 
contracts. Market values are ruled by good medium 
qualities at 32s. 6d., delivered to Tees-side works. 

Manufactured Iron and Steel.—All descriptions of 
semi-finished iron and steel are in very ample supply, 
and demand is unsatisfactory and discouraging. Stocks 
of some commodities, however, are reported not to be in- 
creasing, and producers incline to the belief that buyers’ 
absence from the market may not be very long. At 
the same time, continued addition to accumulations of 
certain outputs is disquieting. There is quite a glut of 
steel semies. Users are encumbered with excessive stocks 
and over-production continues. In the finished branches 
of industry foundries are slack in certain departments, 
export demand for sheets is negligible and home orders 
are not easily obtained, plant turning out light steel 
sections is not fully employed, and producers of heavy 
steel need forward contracts. Among the principal 
market quotations for home trade are: Common iron 

rs, 131. 5s.; steel bars, 111. 188.; steel ship, bridge 
and tank plates, 111. 88s.; steel ship rivets, 151. 2s. 6d. ; 
iron ship rivets, 171. 58.; steel constructional rivets, 
161. 58. ; steel angles, 111. 0s. 6d. ; steel joists, 111. Os. 6d. ; 
tees, 121. 0s. 6d.; soft steel billets, 71. 178. 6d.; hard 
steel billets, 91. 2s. 6d.; heavy sections of steel rails, 
101. 158. 6d.; fish plates, 141. 15s. 6d.; black sheets, 
No. 24 gauge, 151. 15s.; and galvanised corrugated 
sheets, No. 24 gauge, 181. 10s. For export black sheets 
are quoted 13/1. and galvanised sheets 16/1. 15s. 

Scrap.—Demand for iron and steel scrap is negligible. 
Sellers are very keen to unload their heavy stocks, but 
consumers are accepting very little material. 








British CoAL In France.—During the first three 
months of the present year, France imported 1,776,052 
tons of coal from Great Britain, compared with 2,487,796 
tons in the corresponding period of 1937. 





BAKELITE ADHESIVE FOR PLywooD MANUFACTURE.— 
A new type of adhesive for gluing together the plies of 
plywood has been developed by Messrs. Bakelite, Limited, 
68, Victoria-street, Westminster, London, 8.W.1. Known 
as Bakelite Plybond, the material is in the form of a thin 
sheet of paper impregnated with Bakelite resinoid, and 
in the manufacture of plywood the plies are interleaved 
with Plybond, the whole being formed into a homo- 
geneous board by pressure in a heated press. The 
resultant plywood, it is stated, is able to resist the 
effects of steam and water and can also withstand the 
attacks of insects and fungi. We are informed that 
the strength of plywood made in this way is usually 
ine by immersion in water, while only a very slight 
weakening of the bond is apparent after prolonged 
boiling in water. Another advantage of the new adhesive 
is that it will not soak through to the exposed surface 
of a thin veneer and thus spoil the appearance, as often 
occurs with ordinary glues. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—Although very little in the way 
of improvement can be reported in connection with the 
Scottish steel trade, there is an underlying feeling that 
better conditions are within sight and that buyers are likely 
to be placing some autumn contracts before long. The 
demand for heavy material at the moment is fairly good, 
but this is usual at this time of the year in view of the 
near approach of the annual holidays. The normal 
output is being maintained and makers are in the position 
of being able to give prompt delivery of anything required 
quickly. In the black-steel sheet trade a quiet tone still 

revails, and a reduced number of shifts is general. 
ers are very scarce and inquiries do not give much 
encouragement for forward business, either on home 
or export account. Galvanised sheets are in very poor 
request and the outlook is far from bright. The following 
are the current market quotations :—Boiler plates, 
111. 188. per ton ; ship plates, 111. 8s. per ton ; sections, 
111. Os. 6d. per ton ; medium plates, 131. per ton ; black- 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
151. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 181. 10s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—Little change has taken place 
in the malleable-iron trade of the West of Scotland and 
very little new business is being fixed up by makers ; 
as orders on hand are getting well cleared up the pros- 
pects are not very good. Re-rolled steel bars are also in 

r demand and production all round has been curtailed. 
rices are unchanged and are as follows :—Crown bars, 
131. 5s. per ton for home delivery or export ;_re-rolled 
steel bars, 12/. 13s. per ton for home delivery, and 111. 

r ton for export; No. 3 bars, 12l. 15s. per ton, and 
No. 4 bars, 131, 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade are rather less satisfactory this week, and 
although the requirements of consumers on the whole are 
still fairly good, there is a decided falling away in the 
general demand. This state is likely to continue for some 
time, owing to the heavy deliveries of foreign scrap, which 
were imported during the period when the pig-iron 
makers could not meet all the calls made on them 
for supplies. Until these stocks are worked off, makers 
will probably find business rather difficult. The number 
of furnaces now in blast has been reduced to 12—five on 
hematite, one on basic, and six on foundry iron. Not 
only are users of hematite rather quieter at present, but 
the foundry trade in general is on short time. The 
following are to-day’s market prices :—Hematite, 61. 13s. 
per ton, and basic iron, 5 7s. 6d. per ton, both delivered 
at the steelworks; foundry iron, No. 1, 61. 0s. 6d. per 
ton, and No. 3, 5/. 18s. per ton, both on trucks at maker's 
yards. 

Scrap-Iron Agreement.—A new agreement commencing 
this week, on Friday, July 1, has been entered into 
between the Scottish Lron and Steel Scrap Association 
and the iron and steel masters with regard to malleable 
scrap prices which have now been stabilised until the end 
of the year at reductions of from 5s. to 10s. perton The 
new prices are as follows :—Malleable iron, round or 
square shafts or axles, 5/. 12s. 6d. per ton, as against 

. 2s. 6d. per ton ; heavy wrought-iron piling scrap, 
} in. thick and upwards, suitable for shearing, 31. 15s. 
per ton, as against 4/. 5s. per ton, and } in. thick and 
upwards, 31. 12s. 6d. per ton, as against 4l. per ton ; 
heavy malleable-iron nuts and bolts, or other shovelling 
scrap, 3l. 10s. per ton, as against 31. 15s. per ton ; medium 
malleable iron and scrap, 3l. per ton, as against 31. 5s. 
per ton. On specifications for 50 tons and over, 2s. 6d. 
per ton extra is payable. 

Shipbuilding.—1t was stated in Glasgow on Monday 
of this week by Mr. F. J. du Toit, of the South African 
High Commissioner's Office, London, that an order was 
about to be signed for two tugs to be built on the Clyde. 
The value of the order will be a quarter of a million 
pounds sterling. The Fulham Borough Council have 
placed a contract with Messrs. Burntisland Shipbuilding 
Company, Limited, Leith, for two self-trimming colliers 
of the Thames up-river type. These tugs, which will 
be of 2,400 tons deadweight capacity, will have pro- 
pelling machinery consisting of steam triple-expansion 
engines of 1,100 indicated horse-power and boilers er 
under controlled air supply, which will be suppliec 
by Messrs. The North-Eastern Marine Engineering 
Company (1938), Limited, Sunderland. These vessels 
are intended for the transport of coal from the northern 
and Welsh coalfields to the Fulham electric generating 
station, and for the negotiation of the 16 shallow bridges 
on the Thames, they will have collapsible funnels and 
masts. 








ASBESTOS PropUCTION IN QuEBEC.—During the first 
four months of the present year, 75,944 tons of asbestos 
were produced in the Province of Quebec, compared 
with 124,769 tons during the corresponding period of 
1937. 


British StanparpD Iron Castincs.—Two specifica- 
tions for cast iron have been issued, price 2s. 2d. each, 

st free, by the British Standards Institution, 28, 

ictoria-street, London, 8.W.1. The one, No. 321-1938, 
refers to general grey-iron castings, grades A and C, 
and is a revision of the specification first published in 
1928, the principal alterations consisting in the provision 
of two additional test bars. © other specification, 
No. 786-1938, is a new publication dealing with high- 
duty iron castings to meet the demand for improved 
grades of material having a tensile breaking strength 
greater than 12 tons per square inch, 
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MODEL EXPERIMENTS AND THE 
DESIGN OF BOULDER DAM. 


THE design and construction of Boulder Dam in 
the gorge of the Colorado River, known as Black 
Canyon, many of the features of which have been 
exhaustively dealt with in our columns, are likely 
to excite the interest of engineers for many years to 
come. We have, in our articles, particularly dealt with 
the intakes, spillways and outlet works, and recently 
there have been published two official bulletins which 
throw a good deal of light on the methods used in 
arriving at the actual designs adopted for these 
features. These bulletins constitute Nos. 1 and 2 of 
Part VI ina long list of publications which the United 
States Department of the Interior is preparing as a 
comprehensive series of Final Reports on the Boulder 
Canyon Project. Ultimately there will be more 

















than 40 of these bulletins, classified under seven 
general headings, such as Hydrology, Preparatory 
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they belong to the general section 
hydraulic investigations, Bulletin 1 
being entitled Model Studies of Spillways and 


available ; 


Wellington, | Bulletin 2 Model Studies of Penstocks and Outlet 


Works.* 

These reports are of great interest in demon- 
strating the significance of the model method of 
attack on complex problems of hydraulic design. 
They possess further important virtues in that 
they form a contribution to the technique of model 
investigation as such; they show the help which 
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models may offer in studying the most economical 
programme of construction and operation of pro- 
posed schemes, and they provide a comparison of 
phenomena observed in models of different scales. 

It seems only a few years since the method of 
investigation by means of models was regarded with 
very considerable distrust ; indeed, it would not 
be true to say that it has yet received a general 
acceptance. It now appears, however, that, in some 
kinds of work, any advance on our present state of 
knowledge and in methods of design is as likely to 
come from this source as from any other. Perhaps 
a contributing factor of fundamental importance lies 
in the fact that, as time proceeds, we must inevitably 
encounter problems which demand too great an 
extrapolation of accepted theories to encourage 
confidence in orthodox treatment. 

At the Boulder Dam spillways, it was found 
necessary to provide for a flow of 400,000 cusecs, 
and, the Bulletin says, “ it was evident that exten- 
sive model tests would be necessary to secure an 
economical and safe design. The problem of pro- 
viding a spillway form which would discharge 
through the long tunnels without undesirable effects 
proved to be unusually exacting. The spil!ways as 
finally evolved represent the result of an intensive 
process of design, estimation, experimentation, and 
elimination, covering a period of more than two 
years.” Our readers will recollect that the design 
finally adopted consists of two overflow channel- 
spillways, one on each side of the canyon, discharging 
through inclined shafts into tunnels which had 
previously been used for the purpose of diversion. 
The problem involved, therefore, not only the 
spillway, but the channel, the transition between 
channel and inclined shaft, the inclined shaft itself, 
and the tunnel. 

In order to examine the applicability of the model 
results, models of three different scales, 1 : 20, 
1:60 and 1: 100, were tested, and it is stated 
that ‘“‘ the close agreement of results obtained in the 
similar models creates confidence that the results 
on the models will be duplicated in the prototype 
and that the Boulder Dam spillways will perform 
in a satisfactory manner.” Apart from the question 
of the length of spillway, associated problems, such 
as that of the air content of the water in the 
channel, the shape of the transition floor necessary 
to avoid a vacuum under the flowing water, the 
development of a programme of gate operation to 
cope with flood conditions, and the best shape of 
crest pier, were considered. ‘Thus, it was discovered 
that with the piers as originally contemplated, air 
was continually exhausted from beneath the nappe 
as the result of the flow around the downstream 
pier ends. By extending the parallel sides of the 
piers, and modifying the shape of the downstream 
end, a space was created, between the nappes from 
two adjacent gates and the faces of the pier, through 
which continuous aeration was possible. 

Three specially interesting features of the final 
spillway design, which resulted from the model experi- 
ments and which have been mentioned in our previous 
articles, are the offset adjacent to the downstream 
end of the spillway-crest, the curved wall at the up- 
stream end of the channel, and the nearly vertical 
step or cross-weir at the entrance to the transition. 
The offset, or shoulder, having a width of about 15 ft., 
was found to improve the character of the flow in 
the channel, transition and tunnel. Without such 
|a shoulder, the effective area of the side-channel 
|was subject to a sudden increase at the down- 
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, | Struction, Technical Investigations, Hydraulic In-| stream end of the crest, due to the contracting 
| vestigations, Cement and Concrete Investigations. | influence of the nappe in the higher portion of the 
At the time of writing, only the two referred to are | channel. 


This sudden enlargement caused a 
pronounced whirl and objectionable conditions of 
flow down the tunnel. The cross-weir, some 36 ft. 
high, also effected a distinct improvement in the 
regime of flow through the inclined shaft and tunnel. 

A serious problem arose in the design of the 
transition section. Here, in addition to the change 
in cross-section, from trapezoidal to circular, there 
was a transition from slightly-inclined to steeply- 
inclined flow, accompanied by the danger of water 
springing clear of the invert and risk of the develop- 
ment of the intermittent vacuum and hammer-blow 
phenomena associated with cavitation. As is well 
known, when water is subject to acceleration, the 
effective pressure on the bed of its channel is less 
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than the static pressure due to the depth of water ; | 
this is very beautifully illustrated by curves repro- 
duced in Bulletin 1, which show the results of 
piezometer tests of the pressure on the floor of the 
transition-channel. In accordance with the model 
experiments, it is not anticipated that any vacuum 
effects will occur in the prototype. 

While, however, no erosion is expected to take 
place by cavitation, computation and model 
experiments agree in showing that maximum 
velocities of upwards of 180 ft. per second may occur 
in the spillway tunnels. Accordingly, experiments | 
were conducted of subjecting concrete blocks to the 
action of a continuous stream of water issuing 
from a nozzle at velocities from 100 ft. to 175 ft. 
per second. The only tests in this series really 
applicable to working conditions in the tunnels 
themselves were those carried out with small jet 
angles, but it is remarkable that a block which 
suffered for five weeks a continuous jet of clear 
water normal to its surface exhibited a pitting to an 
average depth of only § in., even though the jet 
velocity was 175 ft. per second. 

Bulletin 2, dealing with ‘“‘ Model Studies of 
Penstocks and Outlet Works,” describes experi- 
ments concerning the junctions between the 13-ft. 
penstocks and the 30-ft. diameter headers ; hydrau- 
lic and pressure conditions in the intake 
towers; the nature of the flow from the needle 
valves in the tunnel-plug outlets; phenomena in 
the river downstream of the power house. Encou- 
raged by the great value of the model experiments 
on the side-channel spillways, it was decided to 
test the main features of the design of the intake- 
towers and penstock system by the same method, 
and while these tests did not lead to such drastic 
changes in design as those resulting from the spillway 
experiments, nevertheless they served to confirm 
the designs adopted. In the design of the tunnel- 
plug outlets, material improvement did, in fact, 
result from the model investigations ; considerable 
piping was eliminated, and a programme of operation 
was decided upon for the needle valves. A proposed 
set of air vents at the base of each intake-tower was 
found to be unnecessary, and the model of the river 
downstream of the dam showed that disturbances 
due to the outlet works and spillways would not 
extend upstream far enough to interfere with the 


losses 


proper operation of the power hous 

Apart from their intrinsic value to the designers, 
the Boulder Dam experiments are of wide and 
fundamental importance. For example, measure- 
ments were made of the losses created at the junction 
of the 30-ft. diameter headers and the 13-ft. pen- 
stocks, a model of 1:36 being adopted. 
Certain of these tests were designed purely to facili- 
tate visual observation of the flow, for which purpose, 
transparent pyralin pipes were adopted. A _ point 
which claims particular attention, however, is that 
the quantitative results of junction-losses were 
very appreciably lower than those obtained by 
Professor Thoma, of Munich, on a geometrically 
similar model of about one-sixth the size of the 
American model. ‘Thus, Professor Thoma’s experi- 
ments on a brass pipe having a diameter of 1-69 in., 
connected with a 0-59-in. branch pipe, were 
repeated on a model having corresponding pipe- 
sizes of 10 in. and 3-49 in., respectively. While 
the two models agree in indicating that, for a given 
type of Tee, the junction-loss coefficient depends 
not upon the absolute water quantities, but upon 
the ratio of the flows in the main and branch pipes, 
yet the values of the coefficient show marked 
discrepancies, as also do the effect of 
introducing a conical pipe between the main and the 
branch. The United States Bureau of Reclamation 
conclude that “ the increased loss indicated by the 
smaller junction is primarily due to viscous effects 


scale 


tests on 


and to the fact that the straight pipe friction is | 


seldom to scale, although the junctions may be 
geometrically similar. It therefore logical to 
assume that the greater deviations in junction losses 
oceur for the smaller pipe sizes.” 

No such marked 
between results derived from 


Is 


scale-effect, or discrepancy 
models of different 


sizes, was encountered in the spillway experiments. 
“The only point,”’ we are told, “in the spillway 
tests at which the viscosity forces were significant 
was in the model of the spillway tunnel at the 





ENGINEERING. 


Montrose laboratory. In this case, the model 
tunnel was constructed on a grade which compen- 
sated for the relatively greater viscosity effects in the 
model The agreement of results from models 
of different sizes tends to emphasize and encourage 
the use of comparatively small models.” 

This statement brings us to what is probably the 
most vital consideration of model practice, and 
one which must engage the attention of workers 
in this field for some time to come, namely, the 
choice of scale and, in particular, the practicability 
of relatively small scales. The cost of large models 
is such as to be not often lightly undertaken; as 
size increases, difficulties arise in handling and in 
measurement, while a large model is by no means 
easy to modify for various proposed schemes. 

Taking the S, and the corre- 
sponding scale of rate of discharge as 1:S8!, a 
prototype discharging 200,000 cusecs, like each of 
the Boulder Dam spillways, requires a model flow 
of over 110 cusecs, when S = 20. Even if a scale 
of 1: 60 is used, the discharge demanded is of the 
order of seven cusecs, which would be a considerable 
flow for a well-equipped University laboratory in 
this country. 

At a meeting of the Institution of Civil Engineers 
last winter, Professor A. H. Gibson, whose study 
of the Severn Barrage Scheme represents the one 
model investigation in Britain of a proposed 
hydraulic structure at all comparable in its com- 
prehensive nature with that of the Boulder Dam 
experiments, exhibited a tidal model of the Dee 
estuary. This model, which was only some 4 ft. 
in length, was constructed to a horizontal scale of 
1 : 40,000 and a vertical scale of 1 : 400. Concerning 
the effect of various obstructions on tide phenomena, 
this model gave results in agreement with those 
derived from a model of about six times its length 
and twice its depth. Again, Professor Gibson has 
found remarkable reproduction of tide phenomena 
in the Severn Estuary on a model scale of 1 : 40,000 
(horizontal) and 1 : 366 (vertical). 

There clearly, great scope for conducting 
preliminary studies on the smaller of the practicable 
A considerable amount of data may be 
gathered thereby, quickly and at small cost, only 
the more promising schemes under consideration 
being treated in the final tests on larger models. 


scale-ratio as 1: 


Is, 


scales. 


Is it too daring to suggest that present efforts 
may succeed in so standardising the precautions 
required and the allowances to be made for scale- 
effect that, in due time, the smaller models will 
be found sufficient for an extensive field of problems, 
and that it will be found possible to interpret their 
results with an accuracy sufficient for practical 
purposes ” 


THE CASTLECARY RAILWAY 
ACCIDENT. 


the afternoon of December 10, 1937, 
permanent-way employees of the London and North 
Eastern Railway failed to clear the snow from the 
blade of a pair of facing points at Gartshore station 
the Edinburgh-Glasgow line. The immediate 
result was the detention of goods train; the 
ultimate result, the most disastrous accident that has 
occurred on a British railway for over twenty years. 
Colonel Mount’s report, very thorough and 
carefully compiled document, has recently been 
issued, and while he has not been able to clear up 
entirely one or two doubtful points, the main facts 
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are evident. At about 4.37) p.m. on the date 
mentioned, the 2 p.m. express from Dundee to 
Glasgow, standing at Castlecary down starter 


signal, was run into in rear by the 4.3 p.m. express 
from Edinburgh to Glasgow. The latter train 
including its engine, weighed about 470 tons, and 
was travelling at the moment of impact at not less 
than 60 m.p.h. The of stock was 
terrific, and of just over 300 passengers in the two 
trains, 35 were killed and 179 injured. 

The station is of small importance, devoid of 
facing points, with the signal cabin at the east end 
260 yards from the platform. The down distant 
and down starter signals are respectively 777 yards 
east and 450 vards west of the box, which is itself 
31 yards inside the down home signal, the last being 
|held by a track cireuit in rear of the starter. The 


destruction 
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down distant is in view from the box, but the 
signalman cannot follow a tail lamp entirely round 
the gentle curve through the station, unless he goes 
to the window at the front of the box. Two miles 
to the east is Greenhill Junction cabin; two miles 
to the west Dullatur East. 

On December 10, lighting-up time on the roads 
was at 11 minutes past four. During the day, there 
had been fairly heavy snow, and a north-east wind 
was depositing a good deal of it on the down signal 
arms and spectacles, but though visibility was bad, 
it was not sufficiently so to warrant calling out 
fogmen. The goods train already referred to passed 
Castlecary at 4.9, and Signalman Sneddon put back 
his signals behind it, but did not receive “ train- 
out-of-section’ from Dullatur East. He states 
that he saw the distant signal go to caution. At 
4.22 he accepted the Dundee express, not lowering 
his signals. It entered the section at 4.28, and as it 
approached he realised that it had not checked at 
the distant. He placed his hand signal lamp, 
showing red, in the window, but observing as the 
train passed no sign of its stopping, and receiving 
no whistle from the driver, he assumed that it had 
run through his signals, and accordingly sent “ train- 
running-away ” to Dullatur East, but he did not 
watch the passage of the train, nor the track circuit 
indicator, nor ring up the cabin, though he was 
expecting an accident there within two minutes. 
On the contrary, at 4.32, believing that he had the 
required quarter of a mile clear beyond his home 


signal, he accepted the Edinburgh express. He 
asserts that, when he did so, the track circuit 


indicator was at “ clear.” 

Actually, the Dundee train had stopped and the 
fireman immediately went to the box. He entered 
it at about 4.36, and almost simultaneously “ train- 
entering-section”’ came through from Greenhill. 
There was a rush to put down detonators, one of 
which was exploded, but far too close to the cabin 
to help. Both drivers were confident that the 
distant signal arm was off, both failed to see the 
home signal, but both picked up the red lamp in the 
cabin. The Dundee man made an emergency stop, 
his tender buffers level with the starter signal and 
the end of his train only 294 yards from the cabin. 
The Edinburgh driver had perhaps 10 seconds’ 
warning. He shut off steam and applied the brake, 
but it could hardly have been felt at the rear of his 
train. 

The Dundee train was driven forward 54 yards. 
At its rear was a fish van, and next two bogie 
coaches. All these three vehicles were completely 
smashed and the steel underframe of the last coach 
bent completely round, so that the two ends came 
together. Simultaneously, three coaches of the 
Edinburgh train over-rode the engine, the third 
remaining above it, and the front end of the under- 
frame of the first being doubled under itself by the 
pull of the tender screw coupling, five passengers 
falling to their death through the floor. The dead, 
in fact, all came from the five coaches mentioned, 
but the driver and fireman, protected by the cab 
and the high front of the tender, were miraculousl) 
scarcely injured. The value of the Buckeye coupler. 
with which all the coaches were fitted, in preventing 
telescoping, was amply proved. 

In surveying the case, Colonel Mount naturally 
attributes the chief blame to Sneddon. As he says. 
it is amazing that an experienced man, under the 
circumstances explained, should have accepted the 
Edinburgh train without arranging for the driver 
to be warned. He doubts, too, his evidence with 
regard to the track circuit indicator, pointing out 
that, apart from the general quality of Sneddon’s 
evidence, it is an extraordinary coincidence that the 
indicator and the distant signal should have failed 
simultaneously, while the indicator was found to be 
in perfect order after the accident and had given 
no previous trouble. He accepts the drivers’ state- 
ments that the distant signal was at any rate drooping 
considerably. From his own inspection, he con- 
siders that it was impossible at the time to see the 
back light from the cabin and the frost may have 
affected the run of the wire. He does, however, 
consider that in view of the bad visibility, speed 
should have been moderated and it was unfortunate 
that the Dundee driver did not whistle when he 
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The recommendations made fall under two main 
heads, rolling stock and signalling. 
former, it is very doubtful whether with all-steel 
vehicles so violent a collision would not have been 
just as destructive. As it was, the heavy stcel 
underframes were bent and twisted as if they had 
been tin-plate, and to have had to cut out the 
survivors from crushed and tangled steelwork might 
have proved even worse than the actual experience. 
In modern British coaching stock wood is used 
only for the bodies and represents less than a 
quarter of the weight. The timber is stiffened with 
steel knees, and three of the four companies use 
steel panelling and steel roofing in addition. All- 
steel construction would add greatly to the tare, 
and while the adoption of high tensile steel, light 
alloys and the use of welding will gradually modify 
the present situation, there is no justification for 
pressing the companies to accelerate departure from 
their present practice. The policy has been and 
should be to spend money on prevention rather than 
on mitigation of accidents. The question of mar- 
shalling vehicles within a front brake van is also 
touched on, and of locking front compartments 
when this is not possible. Both involve operating 
difficulties. 

As regards signalling, the driver's reliance on the 
integrity of distant signals is of the very first 
importance. Colonel Mount has not much confi- 
dence in repeaters to indicate in the cabin the aspect 
of such signals, but is in favour of a positive lock 
by the signal on the block instrument, and still more 
of the provision of a warning system of train control, 
such as is in use on the Great Western Railway. 
If, however, a signalman is for any reason uncertain 
of the aspect of a distant signal, he considers that 
line clear ahead should be obtained before a train 
is accepted from the station in rear. This procedure 
was formerly included in the North British Railway 
rules, and while it may be argued that it is implicit 
in the rules as they now stand, interpretation to 
this effect should be made unquestionable. 








NOTES. 
ROYAL SocreTy CONVERSAZIONE. 


THE second Royal Society conversazione of the 
season, familiarly known as the “ Ladies’ night,” 
was held at Burlington House, London, W.1, on 
Wednesday, June 22, the Fellows and guests being 
received by the president, Sir William Bragg, O.M., 
and Mrs. Caroe. There were, as is usual on these 
occasions, a large number of interesting exhibits, 
many of which, however, related to branches of 
science outside our sphere. Among the physical 
exhibits were two from the National Physical 
Laboratory, shown by Dr. G. W. C. Kaye and 
Dr. J. E. R. Constable, one being a ripple tank for 
demonstrating the transmission of sound through the 
partitions and flanking walls of a building, and the 
other apparatus with which the wave form and 
spectrum of noise sounds can be instantaneously 
observed. Messrs. Standard Telephones and Cables, 
Limited, demonstrated standing waves on Lecher 
wires and also showed the effect of electron-transit 


As regards the 
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measuring gravity at sea. The apparatus is to be 
used this summer in a study of the continental 
shelf west of the British Isles. The colour- 
temperature optical pyrometer, which formed part 
of the exhibit of Sir Robert Hadfield, Bart., F.R.S., 
was described in our account of the earlier conver- 
sazione, on page 603 of the previous volume of 
ENGINEERING. The scratch hardness-testing appar- 
atus mentioned in the account of the conversazione 


exhibit. Some particularly interesting films, from 
the Royal Institution, were shown during the course 
of the evening. These illustrated the form and 
growth of crystals of snow and ice, the breakdown 
of materials due to flaws rendered visible by polarised 
light, and some of the results obtained by high- 
speed cinematography. 


Roya Arr Force EXPANsion. 


Speaking at the inauguration of a new recruiting 
appeal for the Royal Air Force, the Secretary of 
State for Air, Sir Kingsley Wood, M.P., mentioned 
that during the last few weeks the more important 
of the considerable additional orders for aircraft 
and equipment had been placed, and called attention 
to the obvious fact that in consequence of this a 
notable augmentation in personnel was necessary. 
The country required, during the current financial 
year, some 2,100 pilots, 550 observers, nearly 
26,000 tradesmen and unskilled men, and about 
3,000 boys. Particulars of the terms and remunera- 
tion, he said, were now being issued. Conditions 
had been improved materially in many respects, 
so that the country’s requirements offered to large 
numbers an interesting career and good employment 
in the future. In the course of his remarks, Sir 
Kingsley pointed out that, as a corollary to the 
increased intake of men required this year, it was 
essential to provide, with all speed, additional 
training facilities and training equipment. This 
would involve an increase in the number of sehools 
at which elementary flying instruction would 
be given and four new flying-training schools 
|would be opened to provide service training. 
| For the training of other personnel in the various 
specialised trades and duties needed for the mainte- 
nance and operation of aircraft and equipment, a 
number of new training establishments were being 
prepared in various parts of the country and 
existing training establishments were being enlarged. 
Twenty additional aerodromes, he said, would be 
required and more than half the number had been 
selected ; some of them were already in course of 
preparation. In conclusion, he said that the 
Royal Air Force was now engaged in the greatest 
expansion scheme that any defence service had 
had to face in peace time. A great and sustained 
effort would be required to achieve the object in 
view, but the nation was united, as it always had 
been when a considerable effort was required. We 
understand that full details of the rates of pay 
and conditions of service are contained in booklets 
which can be obtained on application to the Under- 
Secretary of State, Air Ministry, London, W.C.2, 
or to the Royal Air Force recruiting offices in most 
large centres throughout the country. 











time in a cathode-ray tube when the time of flight 
of the electrons between the deflecting plates is 
comparable with the period of the oscillations 
applied to those plates. Piles recently drawn from 
the foundations of Waterloo Bridge, and consisting 
of English oak, beech and elm and Canadian rock 
elm, were exhibited by Messrs. W. W. Howard 
Brothers and Company. Specimens of the timber 
in the round showed the preservation of the surface, 
in spite of immersion in tidal water, and cross- 
cuts showed very small penetration and no decay 
since they were driven in 1810. In conjunction 
with this exhibit Messrs. John Mowlem and Com- 
pany, Limited, showed photographs of the great 
doorways of the Annexe to Westminster Abbey 
erected for the Coronation. The doors were made 
from the Canadian rock-elm piles which were drawn 
out of the water. It should be mentioned, however, 
that the Canadian timber piling was added to 
strengthen the cutwaters of the bridge in 1882. 
Professor Vening Meinesz and the Department of 
Geodesy and Geophysics, Cambridge, showed 


AMERICAN NAVAL ARCHITECTS AT NEWCASTLE. 
A number of technical institutions have taken 
advantage of the presence in this country of over- 
seas delegates to the Glasgow Conference to arrange 
receptions for those concerned in their own par- 
ticular departments of technology. The conference 
organised jointly by the Institution of Naval 
Architects and the Institute of Marine Engineers 
prior to the Glasgow Congress partook largely of 
this character, although an important series of 
papers was also presented and discussed. The 
corresponding function of the North-East Coast In- 
stitution of Engineersand Shipbuilders, however, held 
in Newcastle-upon-Tyne on Tuesday last, June 28, 
was more exclusively a social event, centering 
primarily on the presentation to Rear-Admiral 
George H. Rock (CC), United States Navy (retired), 
of the diploma of Honorary Fellowship of the 
Institution. The morning session of the day’s 
proceedings was held in the Mining Institute. 


of the Institution of Civil Engineers. on page 714 
of our previous volume, also formed part of this 
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Admiral Rock and his fellow-members of the 
American Society of Naval Architects and Marine 
Engineers, who had come to Newcastle in order to 
attend the ceremony. Admiral Rock, who is a 
past-president of the American Society, acknow- 
ledged the distinction conferred upon him in a 
short address, in which he discussed the general 
problem of broadening the scope of the engineer's 
activities. He urged that engineers should take a 
more active interest in civic affairs, in view of the 
value of international co-operation in engineering ad- 
vancement, and the necessity of improving the educa- 
tional equipment of engineers, especially in direc- 
tions other than the purely technical. Their own 
branch of engineering—shipbuilding—he considered, 
especially needed to participate in all three of these 
movements. He noted with particular approval 
that the declared objects of the North-East Coast 
Institution resembled so closely those of the 
American Society, and felt sure that together they 
could accomplish much in the improvement of the 
profession and in international co-operation and 
goodwill. The ceremony and address were followed 
by a civic luncheon at the Royal Station Hotel, 
Newcastle-upon-Tyne, and in the afternoon the 
members of the two institutions divided into parties 
to visit the Roman Wall, and to make a trip down 
the Tyne in the launch of the Tyne Improvement 
Commissioners. The day’s programme was con- 
cluded with a dinner at the Royal Station Hotel, 
at which the guests were received by the president 
of the North-East Coast Institution (Professor C. J. 
Hawkes, M.Sc.) and Mrs. Hawkes. 


Tae Lonpon AUXILIARY Fire SERVICE. 


Some 30,000 volunteers are required for the 
London Auxiliary Fire Service, which has been 
formed to augment the permanent London Fire 
Brigade in the event of war. About 2,000 recruits 
have already been obtained and a campaign, whose 
slogan is “‘ Keep the home fires FROM burning,” 
has been inaugurated to secure the remainder. The 
categories in which the adult male volunteers will 
be placed are six, and include general fire-fighting 
duties, motor driving, river float work, water 
services, indoor duties at fire stations and outdoor 
work, such as watching fire posts. In addition, 
women are required for motor driving, for watch- 
room and similar work, and for duties in fire station 
oftices, while youths will be recruited as dispatch 
riders and messengers. The normal age limits for 
men are 25 to 50 years, and for youths, 14 to 18 
years. There are no age limits for women or for 
men engaged on indoor work or watching duties. 
Members of the reservist forces of the Crown, the 
Territorial Army, Royal Naval Volunteer Reserve 
and the Auxiliary Air Force are not eligible, neither 
are special constables and persons enrolled under a 
local authority’s air raid precautions scheine. 
Training, except for women, will be given at prac- 
tically all the London fire stations and every 
auxiliary will be allowed to undergo this at the 
station and at times most convenient to him. 
Auxiliaries will be required to accept in writing the 
prescribed conditions of service, and to sign an 
undertaking agreeing to come up for part or full 
time service in an emergency. There will be no 
limit to the period of enrolment, and it will be 
terminable by a week’s notice on either side. There 
will be a free issue of certain uniform and com- 
pensation for injury will be payable. Application 
forms can be obtained by personal application at 
any fire station or by writing to the Chief Officer, 
London Fire Brigade Headquarters, Albert Embank- 
ment, London, 8.E.1. In connection with this 
scheme Major C. C. B. Morris, M.C., M.I.Mech.E.., 
former Chief of the London Fire Brigade, has 
offered to present a cup for competition among 
the trailer pump crews of the London Auxiliary 
Fire Service. 
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Brivish STANDARD ELxectropes For UsE IN SHIP- 
BUILDING.—The British Standards Institution has issued, 
price 2s. 2d. post free, a specification, designated No. 
782-1938, which covers electrodes suitable for use in 
the construction of ships. The requirements are intended 
primarily to indicate the tests with which a particular 
class of electrode should comply before it will be approved 
by the registration authorities as being suitable for use in 
metal-arc welding in the construction of ships. It also 
provides, however, for periodical check tests to be made 

















pendulum apparatus used in a submarine for 





Dr. John T. Batey occupied the chair and welcomed 





one that have been approved. 
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THE NATIONAL PHYSICAL 
LABORATORY. 
By the election, last February, of Dr. W. L. | 


Bragg. O.B.E.. F.R.S., into the Cavendish Professor- 
ship of Experimental Physics at Cambridge Univer- | 
sity, in succession to the late Lord Rutherford | 
of Nelson, the National Physical Laboratory loses | 
its present Director only a few months after his 
assumption of the appointment last autumn. His 
successor, appointed by the Lord President of the 
Council last June, is to be Professor R. H. Fowler, 
it present Plummer Professor of Applied Mathe- 
matics in the University of Cambridge. Professor | 
Fowler is expected to take over the directorship | 
of the Laboratory on October 1 next. Another | 
notable staff change concerns Dr. H. J. Gough, 
who has been Superintendent of the Engineering | 
Department since the retirement of the late Sir | 
Thomas Stanton in 1930, and who has been appointed | 
to the newly-created post of Director of Scientific 
Research at the War Office, where he assumed his | 
new duties at the end of May. Dr. Gough’s work | 
at the Laboratory is too widely known to need 
any comment but it should, perhaps, be | 
emphasised that as he ad of the Engineering Depart- 
ment he has done a very great deal in many direc- 
tions to make his department serve the needs of | 
industry and to present the results of its work in 
such a form that engineers can readily make use | 
of them. | 

This question of the assistance which the Labora- | 
tory is in a position to give to industrial firms and | 
research organisations is one to which the Executive 
Committee have given almost predominant attention | 
during the past year. Th» recently published | 
\nnual Report,* itself in a cheap, concise form 
to ensure a wide circulation, stresses especially 
the necessity for close collaboration between the 
Laboratory and industry, in order that the problems 
which continually arise in the application of scientific 
research to the practical aspects of development 
and manufacture may be successfully investigated. 
(mong its less obvious advantages, such collabora- 
tion enables the possibilities of unforeseen experi- 
mental results to be seized and developed with a 
minimum of delay, and allows a research programme 
to be modified, for the benefit either of pure science 


here, 


* The National Physical Laboratory 
Year 1937 H.M. Stationery Office. 


Report for the 
| Price 2s. 6d. net.) 





|course, adequately comprehensive, and not only | 





GENERAL View or Ro.iumG MILL. 


or industrial applications, as new facts are discovered | Lubrication and Lubricants arranged by the 
or new ideas are presented. With the view to | Institution of Mechanical Engineers. These were. 
completing the flexibility of the system under which | of course, additional to the usual technical exhibi- 
industrial investigations can be conducted, it has | tions held annually in London or other large towns, 
now been decided, not only that preliminary consul- | to six of which the Laboratory contributed detailed 
tations between representatives of the Laboratory | or comprehensive demonstrations in the endeavour 
and of industrial firms should be, as a matter of | to present various branches of research work as a 
| composite whole, while, at the same time. giving 


| that, in appropriate cases, members of the Labora- 
| tory staff should carry out investigations at the 


| 


| works of individual firms, but also that, in circum- | 


stances where the nature of the proposed work | 


|adequate emphasis to recently achieved experi- 


mental discoveries and their applications. 
Perhaps the most striking thing about these 
published results is the very wide variety of the 


permits, representatives of industrial concerns may | work undertaken by the Laboratory. From another 
conduct their researches at the Laboratory. It is | viewpoint, the same feature is well illustrated by the 
easy to foresee very many instances in which such | diversity of scientific problems on which requests for 
exceptional facilities as the Laboratory has to! information are received from industrial bodies. 
offer in the way of calibrated or expensive apparatus, | The year’s list, in itself an instructive commentary 
standards of measurement, well developed experi-| upon the scope of industrial activity in the country 
mental technique or expert advice can prove of | and the increasing extent to which scientific know 
immense value and convenience to all classes of | ledge and methods are being successfully applied. 
industrial concern, though perhaps most particularly | includes questions about the thermal properties of 
to small firms who have neither the means nor | refrigerants, the heat loss from a hot-water cylinder. 
the need to justify research laboratories of their! the measurement of noise, the speed of evacuation 
own. While work of this sort will, if desired, be | of a vessel, the ventilation of an operating theatre. 
treated as confidential, it will prove of value to the | the prevention of condensation on domestic water 
Laboratory staff in extending their experience and filters, the screening of electrical apparatus, a 
improving their appreciation of industrial problems | method of ruling fine grooves on brass or steel, 
and the commercial point of view. On the other! methods of machining straight flat bars, the explosive 
hand, the visitor cannot fail to benefit by his new | limits of a gaseous miature, the bursting pressure of 
contacts and his experience of the Laboratory | copper discs, the wind pressure on roofs and chim- 
methods. neys, the pneumatic conveyance of granular 
Among a number of other new measures adopted | material, the viscosity of cream, and numerous 
to extend the sphere of the Laboratory's utility | aspects of acoustical insulation and the suppression 
is the annual publication in collected form, at the | of vibration in buildings. 
price of about one shilling, of abstracts of all papers} One other aspect of the Laboratory's work, 
issued during the year. The scheme for the delivery | perhaps self-evident once it is appreciated how 


] 
| of lectures in provincial centres has been continued, 
the technical range of subjects, no less than the 
| geographical range of the towns, so covered, being 

ample evidence of the value and public appreciation 
| of this means of indicating the industrial applications 
|of science. The scheme is to be continued and it is 
| understood that the Director will welcome requests 





many distinct branches of science find their focus 
and ultimate aim in engineering, but none the less 
important, is that practically the whole of it has a 
bearing on the modern practice of the engineer. 
For the most part the relation is direct and deliberate, 
but even where such is not the case, the examples 
are rare indeed where, in some indirect or suggestive 


for lectures from local technical societies and kindred | way, either with respect to the apparatus employed 
organisations. A somewhat similar intention under- | or to the technique developed, a Laboratory investi- 
lies the participation of the Laboratory in technical | gation falls outside the scope of engineering con- 
exhibitions, for which the past year has offered | struction, production or experiment. This particular 
such exceptional opportunities as the London aspect is always well to the fore on the occasion 
Congress of the International Association for | of the Annual Visitation of the General Board, 
Testing Materials,and the General Discussion on! when the Laboratory is thrown open to inspection 
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Fic. 4. Hot-Bar 
by representatives of practically every industrial, | 
academic and scientific body in the country. At | 
this year’s Visitors’ Day, which was held on| 
Tuesday, June 28, guests were received by Professor 
Sir William Bragg, President of the Royal Society, 
and ex officio Chairman of the General Board ; 
Lord Rayleigh, Vice-Chairman of the Board and 
Chairman of the Executive Committee ; and Dr. 
W. L. Bragg, the Director of the Laboratory. 


(To be continued.) 





8-IN. DOUBLE TWO-HIGH 
HOT-ROLLING MILL. 


A ROLLING mill, designed and manufactured by 
Messrs. The Brightside Foundry and Engineering 
Company, Limited, Sheffield, to roll merchant sections 
in special carbon and alloy steels, and now nearing 
completion at the firm’s Ecclesfield Works, embodies a 
number of features of interest. Views of the mill, on 
the erecting floor, are shown in Figs. 1 and 2, page 18 
and above. The equipment will be employed for the 
hot-rolling of billets 1} in. square and comprises a 
single-reduction gear-drive unit incorporating high- 
speed flywheels, seen on the left in Fig. 2, a combined 
diagonal gear and pinion-housing unit, seen on the 
right in Fig. 2, five stands of 8-in. double two-high 
rolling mill housings, all carried on a continuous bed- 
plate, and two stands of change-roll housings carried 
on individual bed-plates. One of the latter is shown 
in Fig. 3, on this page. The mill will be driven by a 
500-h.p. direct-current motor supplied by Messrs. The 
British Thomson-Houston Company, Limited Rugby, 
with a speed range of 300 to 900 r.p.m. The motor is 
coupled to the pinion of the reduction-gear set by 
means of a Wellman-Bibby flexible coupling, seen on 











the extreme left in Fig. 2, and two steel disc-type 





Cropping SHEARS. 


flywheels are mounted on the pinion shaft. The pinion 
is of forged steel, while the wheel engaging with it is 
of cast steel ; the main driving shaft is of forged steel. 
The pinion and wheel, the distance between centres 
of which is 36 in., have continuous machine-cut double- 
helical teeth, and a gear ratio of 2: 1 gives mill speeds 
between 150 and 450 r.p.m. The bearings are fitted 
with phosphor-bronze semi-circular steps carried in the 
box-section cast-iron bed-frame seen in Fig. 2. The 
whole unit is surmounted by a cover made of welded 
steel plate and furnished with detachable cast-iron 
bearing caps. The bearings and gear teeth of the unit 
are pressure-oil lubricated by a pump driven by a 
3-b.h.p. squirrel-cage motor supplied by Messrs. Lan- 
cashire Dynamo and Crypto, Limited, Manchester. The 
lubrication system incorporates a pressure gauge, flow 
indicators, a cylindrical water-jacketed oil cooler 
supplied by Messrs. Serck Radiators, Limited, Bir- 
mingham, and a Lolos oil filter furnished by Messrs. 
Auto-Klean Strainers, Limited, London. 

The drive from the gear unit to the mill pinions is 
transmitted through an Ortmann-type coupling, which 
is discernible in Fig. 2. This consists of a sleeve 
which fits over the two cast-steel driving ends on the 
shafts, machined splines with radial driving faces 
being formed on the peripheries of the ends and in 
the bore of the sleeve. The two pairs of mill pinions 
are of forged steel having continuous machine-cut 
double-helical teeth of 8-in. pitch circle diameter. 
The necks are polished and revolve in anti-friction white- 
metal lined cast-iron chocks, or bearings, held in the 
pinion housing by external and internal flanges and 
clamped in place by cast-iron caps anchored to the 
housing by six cotter bolts. 

The drive is taken primarily by the bottom pinion 
shaft of the lower set of rolls and transmitted to the 
bottom pinion shaft of the upper set of rolls by a pairof 
cast-steel gear wheels having straight machine-cut spur 
teeth. These two gear wheels are keyed to extensions 
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CHANGE-RoLL Hovsina. 


to the lower shafts of each pair of pinions. The pinion 
teeth and necks are lubricated on the gravity-feed prin- 
ciple, using one grade of oil throughout. The lubricant 
is pumped, from a 50-gallon low-level storage tank 
incorporating a strainer, into a supply tank formed on 
the upper surface of the pinion-housing cover and 
seen in Fig. 2. The oil from this supply tank, which 
is also fitted with a strainer, gravitates to the pinion 
teeth and necks through external pipes having flow 
indicators and adjustable needle valves. 

The five stands of double two-high roll housings and 
the two stands of change-roll housings are made of 
the firm’s special Hitest cast-iron. They are of sub 
stantial proportions and are machined in the windows 
and lined therein with renewable steel plates. The 
slots for the cramp bars, to which the rolling guides 
are fastened, are also machined and fitted with re- 
newable steel channels, as may be seen on the left in 
Fig. 3. These renewable steel linings are, it is 
obvious, a useful feature of the design; they afford 
protection to the roll housings proper just where 
shocks during rolling cause considerable wear. The 
roll-housing chocks, one of which is seen in the 
left foreground, in Fig. 3, are of cast-steel and are 
fitted with self-aligning roller bearings, supplied by 
Messrs. Fischer Bearings Company, Limited, Wolver- 
hampton. The roller bearings are lubricated by 
grease gun. The longitudinal adjustment of the bottom 
rolls and chocks is obtained by adjusting bolts and nuts 
engaging with horns formed on the chocks, as may be 
seen in Fig. 3. The top rolls and chocks are balanced 
on volute springs from the top of the housings and 
adjusted vertically by forged-steel screws working in 
cast-steel boxes and operated by swivel levers engaging 
with notched plates arranged at the upper extremity 
of the housing screws. The screws are set in position 
by locking pins engaging with holes drilled in quadrant 
brackets carried off the upper face of the housings. 
The whole arrangement is to be seen in Figs. 1 and 3. 
The mill bed-plates are of the continuous girder pattern, 
having machined faces on the underside and being 
carried on a series of cast-iron sole plates grouted into 
the foundations. 

The cast-steel coupling boxes for the mill spindles 
are all of universal type, having jaw ends for 
accommodating the palm ends of the spindles. 
Spindles and coupling boxes are shown in the fore- 
ground in Fig. 3 and on the left in Fig. 1. The jaws 
are bored transversely to accommodate the bearing 
pads and retaining pins fitted on the palm ends of the 
spindles. The ends of each roll are given a “ tenor” 
of the usual cruciform section and this provides a sliding 
fit into a corresponding opening machined in the mill 
end of each coupling box. The coupling spindles are 
of cast-steel, rough turned on the bodies and finish- 
machined on the palm ends. As already indicated, 
semi-circular phosphor-bronze bearing pads are fitted 
on the palm ends ; phosphor-bronze swivel blocks are 
also provided, and each set of working elements is 
maintained in position by a high-carbon steel pin. 
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A set of working elements may be seen in the right | Bridges. From these points of supply connection is | larger pieces of metal to penetrate the eye and remain 


foreground, in Fig. 3. Lubrication is obtained by | 


pressure grease from a grease gun. The system of roll | along the line, to 20 mercury-rectifier substations and | 


changing is interesting. A fresh set of rolls and guides 
is first assembled in one of the two stands of change- | 
roll housings placed adjacent to the mill. When all is | 
ready, the mill is stopped and the coupling spindles 

disconnected from the stand which it is desired to 

change. The holding-down bolts are removed, and | 
finally, the stand is lifted bodily out of the mill train by | 
means of an overhead travelling crane ; 
in Figs. | and 3, lifting lugs are provided on each rolling 
mill stand, The new stand is then placed in position by 

the crane, the holding-down bolts are replaced, the 
coupling spindles are connected up and the mill is 
ready to recommence rolling operations. 

On each side of the mill train 1-in. square hot-bar 
cropping shears of crocodile type, illustrated in Fig. 4, 
on page 19, are provided. The drive is by a 3-h.p., 
1,500-r.p.m. electric motor, through a combined 
flywheel and pin-type flexible coupling. The shear 
arm is operated by a crank keyed to the output shaft 
of a Radicon totally-enclosed worm-gear unit supplied 
by Messrs. David Brown and Sons (Hudd.) Limited. 
The gear unit incorporates a phosphor-bronze worm- 
wheel rim, on a cast-iron centre, meshing with a forged 
alloy-steel worm, the whole enclosed in a cast-iron 
gear case. Each of the shears, which constitutes a 
self-conteiued unit on a cast-iron bedplate, is capable 
of making 50 cuts per minute. A 36-in. diameter hot 
saw of the pendulum type is also provided. This is 
driven by a 25-h.p., 1,500-r.p.m., electric motor the 
peripheral speed of the saw being 13,000 ft. per minute. 
The power is transmitted to the driving pulleys through 
a flexible coupling and thence to the saw spindle 
through double belts. The motor and the driving 
pulleys are mounted on a hinged plate for tensioning 
the belts. The saw is moved on to the work through a 
pinion and quadrant by a hand wheel, but an oil dash- 
pot and regulating valve are provided to control the 
apeed of the feed, thus preventing the possible breakage 
of the teeth when cutting hard material. The pulley 
shaft and the saw spindle rotate in Skefko self-aligning 
roller bearings. 

A hot-reeling machine, for bars ranging from } in. to 
14 in. in diameter, is also provided. This is driven by 
a 40-h.p., 585 r.p.m. motor through a Vee-belt and 
machine-cut spur gears. All the driving shafts of this 
machine revolve in split roller bearings supplied by 
Messrs. Cooper Roller Bearings Company, Limited, 
King’s Lynn. The reeling rolls, which are of chilled 
cast iron and rotate in phosphor bronze-bushed chocks 
or bearings, are adjusted by a hand-wheel through 
machine-cut mitre and worm gears, individual adjust- 
ment to any one chock, however, being obtained 
through a claw clutch. The machine is provided with 
feed and delivery troughs of fabricated steel carried 
on cast-iron brackets. The feed troughs are fitted 
with safety catches to prevent the occurrence of 
whip on the bars, while the troughs at the delivery 
end of the machine are capable of being adjusted 
vertically by wedges and a screwed shaft. 








SOUTHERN RAILWAY ELECTRIFI- 
CATION TO PORTSMOUTH VIA 





HORSHAM. 


On Saturday next, July 2, the Southern Railway will | 
inauguate electric working over the old London and 
Brighton line between Dorking and Havant, as well 
as between Three Bridges and Horsham and West | 
Worthing and Ford Junction. This scheme involves | 
75 route miles and 165 track miles, making a total of | 
615 route miles and 1,568 track miles now operated | 
electrically. It will enable an hourly service of fast 
trains to be given between London and Portsmouth 
via Dorking or Three Bridges and Horsham, as well as 
between London and Littlehampton via Worthing. 
Semi-fast and stopping trains will be run hourly 
between Brighton and Portsmouth over the coast line, 
and stopping trains between Brighton and Bognor 
Regis via Littlehampton, between Chichester and 
Portsmouth and between Three Bridges and Little- 
hampton and Bognor Regis also at hourly intervals. 
The London and Dorking service will be extended to 
Horsham. and improvements will be effected in the 
Worthing. Brighton and outer London suburban 
services. The number of trains will be increased in | 
comparison with steam working, and the journey times 
will be reduced. 

The electrification has been carried out on the 600- | 
volt direct-current third-rail system in a way similer | 
to that described in ENGINEERING in connection with 
the extension of electric operation to Hastings.* The 
power supply and distribution systems are linked up 
with those already existing, additional connections 
being made to the grid at Leatherhead and Three 


* See ENGINEERING, vol. cxl, page 23 (1935). 


made through 77 miles of 33-kV cable, which is laid 


track-paralleling huts, which are identical with those 
already described. In addition, the existing rotary 
converter substations at Leatherhead and Dorking 
have been replaced by mercury-rectifier substations. 
A four-core pilot cable for protection purposes and a 
17-core or 33-core cable for the supervising control 
system are run alongside the power cables, the control 


as will be seen | cables radiating from the control station at Havant. | 


This station has been extended by 44 panels to cover the 
operation on the Portsmouth via Horsham section. 
The high-tension switchgear in the substations and the 
supervising control equipment was constructed by 
Messrs. Asea Electric, Limited, Walthamstow, London, 
E.17, while Messrs. The British Thomson-Houston 
Company, Limited, Rugby, supplied the high-speed 
circuit-breakers and Messrs. Bruce Peebles and Com- 
pany, Limited, Edinburgh, the mercury-arc rectifier 
equipment. The cables were manufactured by Messrs. 
W. T. Henley’s Telegraph Works Company, Limited, 
London, and Messrs. The Pirelli-General Cable Works, 
Limited, Southampton. 

A total of 292 vehicles has been provided for the 
operation of the newly-electrified lines. These com- 
prise 68 two-car corridor sets, 26 four-car vestibuled 
sets, and 13 four-car vestibuled sets with a buffet car. 
They were built or reconstructed at the railway com- 
pany’s works at Eastleigh and Lancing, and closely 
follow the design of those used on the Portsmouth 
direct line. The buffet cars, which are a new type of 
vehicle so far as the Southern Railway is concerned, 
contain a kitchen, bar section, saloon section, and two 
lavatories, and by the use of specially-shaped tables 
seating accommodation is provided for 16 passengers 
in the saloon section. An interesting feature of these 
cars is that side windows in the buffet section are 
almost entirely eliminated. The traction equipment, 
which was constructed by Messrs. The English Electric 
Company, Limited, Queens House, Kingsway. London, 
W.C.2, consists on the two coach sets of two 275-h.p. 
motors on each motor coach, which are controlled by 
underframe-mounted electro-pneumatic unit switches. 
The low-voltage control circuits are fed from a poten- 
tiometer, and the control is arranged to multiple with 
the 660-volt suburban electro-magnetic equipment 
through four-line contactors. On the express four- 
car train, two 225-h.p. motors are fitted, and these 
are controlled through electro-pneumatic switches from 
low-voltage circuits which are supplied from motor- 
generator sets. These sets also provide a supply for 
lighting and battery charging. The kitchen equip- 
ment on the buffet cars is of Stones’ all-electric type, the 
ovens and coffee machines being supplied at 660 volts, 
and the grills and boiling plates at 70 volts through a 
motor-generator. In both the two-car and four-car 
trains the lavatories are supplied with hot water from 
a Heatrae heater. 

The extension of electric working just described has 
necessitated the lengthening of the platforms and 
other reconstruction work at a 
and the introduction at certain places of multi-aspect 
colour-light signals. The ninety-year old roll and lift 
bridge over the River Arun at Ford has been converted 
into a fixed structure and the speed limit over it 
removed. 

The electrification scheme was prepared and carried 
out by Mr. Alfred Raworth, the company’s electrical 
engineer for new works, while the rolling stock, apart 
from the electrical equipment, was designed by Mr. 
R. E. L. Maunsell and by Mr. O. V. Bulleid, the present 
chief mechanical engineer. The civil engineering work, 
signalling and laying of the conductor rails was under- 
taken by Mr. George Ellison, the chief engineer. 





THE PREVENTION OF EYE INJURIES 
IN INDUSTRY. 


TuereE is probably no human organ which is more 
used and at the same time is more sensitive than 
the human eye. Moreover, any serious accident to 
this organ may easily result in its destruction and 
impose a disability more permanent and more far 
reaching than that which occurs when the trunk or 
a limb is affected. The increasing use of such equip- 
ment as grinders and welders has augmented the risk 
of eye injury in engineering workshops, as is shown 





| by the fact that 7,000 such injuries are treated at 


the Royal Eye Hospital, London, alone, every year, 
and it is estimated that the total throughout the 
country not far short of 250,000. About 80 per 
cent. of the patients come from the engineering 
and metal trades, the remainder being engaged in 
building, coke making, transport and paper, printing 
and chemical factories. The injuries include those 
caused by foreign bodies, such as small pieces of steel 
lodging in or abrading the cornea, by chemical burns, 
and by electric welding, which may give rise to con- 


Is 


number of stations | 


in the iris or lens. Within the last ten years active 
measures of various kinds have, of course, been taken 
|to prevent these occurrences, and the larger firms 





especially have built up organisations from which 
excellent results as regards prevention have been 
| obtained. It is obvious, however, that much more 


remains to be done, and the Royal Eye Hospital has 
therefore taken the practical step of arranging an 
exhibition to show the various equipment that is 
available for this purpose. 

This exhibition, which was opened by the Earl of 
| Athlone on Wednesday, June 22, intended to 
encourage the more widespread use of goggles, veils 
and guards by those engaged in occupations which 
demand their employment, and the fact that it is 
staged in a hospital, which those who have neglected 
obvious precautions may have to attend for treatment. 
will not detract from its usefulness. Part of the 
exhibition is, in fact, to remain in the casualty depart- 
ment of the hospital as a permanent museum and will, 
it is hoped, help to reduce the number of eye injuries. 
some 85 per cent. of which are said to be preventable. 

As regards the actual exhibits, a number of different 
types of goggles are shown for such occupations as 
grinding, welding and riveting. For these purposes 
particularly, toughened or armoured glass is employed, 
while those intended for use by air pilots are fitted 
with metal-sputtered glass and are partly transparent 
and partly reflecting, so that harmful rays are reflected 
without interfering with the wearer’s view. Examples 
of the various screens that can be used to protect the 
operator and adjacent persons from the splinters from 
various machines are also shown, and the demonstra- 
tions include one of oxy-acetylene welding by a work- 
man wearing goggles, and another arranged by the 
Southwark Borough Council in which a workman 
is seen chipping with his eyes shielded. Large photo- 
graphs round the walls illustrate workers using, or 
neglecting to use, protective equipment, and the dangers 
of using defective cutting tools, examples of which are 
oa view, are effectively illustrated. Other exhibits 
include wire-gauze helmets for use when cleaning or 
filling bottles, and asbestos screens for furnace work. 
The methods of treatment are also illustrated, and these 
were well brought out on the opening day by a film 
which showed a workman suffering from an eye injury 
owing to not wearing goggles, and his subsequent 
examination at the hospital, where the splinter was 
removed by a magnet. 
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DE-MUDDING A LOWER GREENSAND 
BORE HOLE AT SLOUGH. 


An interesting de-mudding operation was carried out 
by Messrs. Le Grand, Sutcliff and Gell, Limited, Southall. 
at the premises of The Slough Gas Company, Uxbridge- 
road, Slough, on Tuesday, June 21, when a bore hole, 
which had been drilled to a depth of 1,102 ft. below the 

surface, was completed. The lower greensand was 

pers at about 1,050 ft. from the surface and was 
| penetrated for a distance of 50 ft. As a result, a supply 
| of about 10,000 gallons per hour is now being obtained 
with a surface pressure of 4 lb. per square inch. The 
| water is, we understand, quite free from sand, and an 
| Arbon control head has been set to permit a constant 
| flow of the amount just mentioned. 

The bore hole itself was 7} in. in diameter and was 
sunk by the cable-tool and mud-flush system, of which 
Messrs. Le Grand, Sutcliff and Gell were pioneers in 
this country. It is lined with 12-in. casing to a depth 
of 107 ft., 83 in. casing to a depth of 1,041 ft., and 
7}-in. casing for the remainder of the depth, the lower 
50 ft. of the last size, which is in the lower greensand, 
being perforated. The 8§-in. casing was landed with 
a clay seal in the gault, which was 250 ft. deep and 
underlay 701 ft. of chalk and 3 ft. of upper greensand. 
The boring plant consisted of a 1,500-ft. Edeco spudding 
rig, which was operated by a 35-h.p. McLaren Diesel 
engine and was mounted on a 60-ft. angle-iron derrick. 
The mud used for boring was prepared and mixed with 
various chemical solutions in mud pits on the surface 
ind was thence pumped down through hollow boring 
rods and tools, being thus circulated through the entire 
depth of the bore hole back to the surface. It is 
claimed that this operation keeps the sides of the bore 
hole plastered with solution, and thus ensures that 
caving will not take place, even though no casing tubes 
are used. During the progress of the work the mud 
was tested at regular intervals to ensure against any 
breakdown in the specific gravity, and any tendency to 
do this was counteracted by additions of fresh material. 
Besides keeping the sides of the unlined bore hole intact, 
the mud also overcomes the pressure of the water and 
prevents the latter from overflowing until de-mudding 
has been effected. 
| ‘The final operations were carried out through an 
| Arbon control head and the water drawn off was free 
|from mud about 24 hours after the supply had been 








| junctivitis. Chipping, milling or boring may also cause | tapped. 
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WHIRL OF DIESEL ENGINE 
CRANKSHAFTS.* 


By G. J. Luet and N. J. VissEr. 


In a paper recently read by the first-named of the 
authors to the N.E. Coast Institution of Engineers 
and Shipbuilders, mention was made of the pheno- 
menon of bending vibrations or “ whirl” in Diesel 
engines. In view of the interest exhibited in the 
subject, the authors give in- the present paper some 
more detailed information on the methods employed, 
to investigate this kind of vibration, and to calculate 
the natura] frequencies of new structures. Bending 
vibrations have received a large measure of interest 
from engineers and mathematicians, mainly, however, 
the bending vibrations of axially symmetrical rotating 
shafts. Less attention has been paid in this respect 
to Diesel engine crankshafts, presumably because such 
vibrations were either not expected or not identified 
in comparatively slow-running engines. In two cases 








RECORDING GEAR FOR ENGINE 








recorder. The natural frequency of the gear was thereby 
reduced to about 7,000 periods per minute, which was 
acceptable for the lower revolutions of the engine 
B. The rods were attached to the levers by means 
of clamping screws, which prevented clearance in 
joints and also reduced the tendency of the rod to 
buckle. The gear was tested by making the actuating 
lever rest on an eccentric part of a shaft, which could 
be speeded up to over 10,000 r.p.m. 
was about 4 mm. (0-02 in.). If high frequencies are 
to be recorded, the gear should be checked after every 
displacement of the gear. With the gear described 
above about 10,000 records have been taken up to 
now, affording sufficient proof that its functioning is 
perfectly reliable. However, more modern equipment 
is now available in the shape of the cathode-ray in- 
dicator, and records have been taken with this instru- 
ment to check the vibrograph readings. The pick-up 
originally used was of the magnetic 
type, but it is likely that the capacity 
type of pick-up will be more appro- 
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A—Gear transmitting horizontal deflection of shatt. 
B.—Gear transmitting vertical deflection of shaft. 
C.—Gear transmitting horizontal deflection of frame. 
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within the experience of the authors bending vibrations | priate, as it gives linear fluctuations of the potential 


were suspected to exist and an experimental and 
theoretical investigation of this phenomenon was 
undertaken. The two engines A and B, though of very 
different type, were in their kind both high-speed 
engines, A being an engine with roller bearings. In 
both cases suspicion was aroused by the destruction 
in service of some main bearings, it being always the 
same bearing and always in the same manner, whereas 
the crankpin bearings never gave any such trouble. 
This destruction could be explained if a “ whirling ” 
motion of the shaft in the bearings was assumed to 
exist, and the first object of the investigation was 
therefore to register this motion with a suitable 
instrument. 

Registering Apparatus.—The same kind of gear was 
used in both cases; it is illustrated in Fig. 3 as in- 
stalled on engines A and B. The apparatus used is an 
adaptation of a Geiger torsiograph. For the purpose 
of this paper it will be called the “‘ recorder.” As part 
of the lever system was directly attached to the engine 
bedplate and as the engine structure generally has a 
movement of its own with respect to the recorder, it is 
necessary to eliminate this movement from the records 
in order to obtain the purely relative motion of shaft and 
bearing. The results of the initial experiments on the 
engine A proved it to be essential that the transmitting 
gear be immune from its own vibrations. The natural 
frequency of this gear should be at least 10,000 per 
minute. To obtain this, the masses of the recorder 
must be reduced as far as possible, while maintaining 
adequate rigidity. The first experiments on engine A 
were made with connecting rods of piano-wire, but it 
was impossible to get the wire perfectly straight, the 
tension of the spring being insufficient to stretch it. 
A rod which has an initial curvature will have a ten- 
dency to buckle and bend, eventually causing a reduc- 
tion of the natural frequency of the gear. The rod 
was subsequently made of a soft steel wire of 1-5 mm. 
diameter, which had been stretched slightly over the 
elastic limit. This gave the required results. 

For the engine B it was necessary to make the rod out 
of straightened steel tube (6 mm. by 4 mm.) on account 
of the long distance between the actuating lever and the 


* Paper read before the International Conference of 
Naval Architects and Marine Engineers, London, on 
Friday, June 17, 1938. Abridged. 
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when the gap between the condenser plate of the 
pick-up and the surface to the shaft is altered as a 
result of the deflection of the shaft. 

Bending Vibrations.—Bending vibrations of a ship 
in a vertical plane through the longitudinal axis are 
a well-known phenomenon. A ship is a floating body 
in an elastic medium, and the position of the nodes is 
not imposed by any fixed supports. In the case of a 
beam, however, the place of the nodes is determined 
by the position of the supports. It has been found 
that the bending vibrations of a rotating crankshaft 
are of a nature more similar to those of a ship than to 
those of a supported beam. The position of the 
bearings does not fix the position of the nodes when 
the shaft is running in a critical period, although at 
other speeds the bearings may exercise their influence. 
The crankshaft must be considered as “ floating.” 
This is partly due to the clearance in the bearings, 
partly to lack of rigidity of the framing. The move- 
ment of the shaft in its bearings was measured in a 
horizontal and in a vertical plane, the former record 
giving the abscisse and the latter the ordinates of the 
path of the shaft centre. These records are shown in 
the diagram, Fig. 4. They show irregularities which 
require explanation. For this purpose it is useful 
first to discuss the theoretical or ideal shape, which the 
curve should show if all disturbing influences are elimin- 
ated as indicated in Fig. 5, page 22. Both the horizontal 
and the vertical movement, A, and A,, would be 
sinusoidal, with an angle of phase of 90 deg. and the 
path would be a true circle if the amplitudes in both 
directions were the same. A bent shaft in rotation 
would give the identical effect. It should be noted 
here that the same side of the shaft is always on the 
outside and touching the bearing metal if there are 
no other forces. 

It is possible that vibrations B, and By of higher 
frequency are superimposed on the horizontal and 
vertical sine curves Ay and A,. The combination 
of these, as shown in Fig. 5, gives curves of the shape 
Cy, and C,. Combining Ay and A,, and By, and By, 
gives two circular paths A and B of different diameter, 
the combination of Cy and Cy gives an epicycloidal 
curve C. The discrepancies from the ideal curve C 
are caused by a number of influences which can be 
brought under two heads: the one species being due 
to the peculiar properties of the shaft as “‘ individual,” 
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the other due to external forces working on the shaft. 
The most important of the latter forces is the com- 
bustion which is a disturbing as well as an impulsating 
agent. It will at once distort the path A of the primary 
vibrations or ‘* whirl ’’ and cause vibrations of a higher 
frequency, called “whip.” It should be clearly 
understood that only the bending vibrations caused by 
inertia forces, comprising the centrifugal forces, are 
called ** whirl,” whereas the external forces on the 
shaft causing the superimposed vibrations are called 
‘““whip.” These make themselves most felt at the 
free end of a shaft. Distortions of the ideal path of the 
shaft centre, which are due to the character of the 
shaft itself, can be attributed to a difference in ampli- 
tude of the horizontal and vertical sine curves and to 
a change of the angle of phase. 

By definition, “ whirl” is always a bending vibra- 
tion of the first degree and the first order, #.e., a vibra- 


Fig.4. COMBINATION OF HORIZONTAL & 
VERTICAL RECORD OF ENGINE 8 
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tion with two nage the natural frequency being 
equal to the rotational speed. As explained, the 
whirl is caused by rotating inertia forces, and these 
can only be of the first order. The whip, being gene- 
rated by external forces, causes vibrations which are 
much more pronounced in the vertical than in the 
horizontal plane. ‘‘ Whirl” is therefore independent 
of the load on the engine, but whip is intensified when 
the load is increased, as was experimentally ascertained. 
A crankshaft may be considered as a straight shaft 
with a number of eccentrically fixed masses. When 
rotating, the shaft will assume a certain wave form, 
the deformation being due to the centrifugal force of 
these masses. Take a normal balanced crankshaft of 
a 6-cylinder 4-cycle engine. When running it is being 
bent by two opposed couples working in a plane per- 
pendicular to the co-planal cranks 2 and 5. This 
bending will cause a ‘ whirl” effect at sub-critical 
speeds. With increasing speed the centrifugal forces 
increase as the square of the angular velocity and the 
intensity of the whirl increases correspondingly, until 
the “‘ critical’ speed is reached. At this speed there 
is synchronism with the natural frequency of the shaft, 
and it would have no resistance against the periodic 
disturbing forces if there were no damping. When the 
speed is further raised over the “ critical ’’ the ampli- 
tudes of the vibration start to fall off again and finally 
the amplitudes will even fall below the quadratic curve 
of the centrifugal forces. 

From the actual records. taken on engine A, the 
critical whirling speed was found to be approximately 
1,400 r.p.m., which was, as it happened, about the 
designed speed of the engine (see Fig. 7). The “‘ whip” 
frequency of the second degree (three nodes) was found 
to be about 7,200 r.p.m., and could be identified by a 
clearly detectable sixth order at 1,200 r.p.m. Minor 
orders of the whip were also found at lower revolutions. 
It is noteworthy that the records, as shown in Fig. 8, 
taken on engine A when cold were very different from 
those taken when hot. In the latter case the damping 
effect was much more pronounced, this being probably 
the result of a greater freedom—owing to lower 
viscosity of the lubricating oils—of the free mass of 
the torsional damper. Incidentally, this damper will 
therefore also act as a damper for the bending vibra- 
tions. The records taken on engine A varied some- 
times in unaccountable ways, but it could be demon- 
strated that the disturbing influences were the method of 
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lubricating the bearings, the viscosity and also the 
quality of the lubricating oil. With respect to the 
records taken on engine B, it may be remarked that | 
the higher frequencies were probably interfered with 
by the natural frequency of the measuring gear. How- 
ever, the superimposed vibrations were in this case 
insignificant compared to the whirl. The diagram 
illustrated in Fig. 9 shows that the journals adjacent to | 
the firing cylinders did not even touch the bottom 
bearings in the combustion dead centre. As the 
combustion force was greater than the calculated inertia 
force by at least 30 tons, this lifting of the shaft could 
not be explained in any other way except by the action 
of the whirling force. As an undamped system, 
moving in resonance with a periodic stimulus, has 
theoretically no resistance to it, a very small stimulus 


Fig.5. SCHEMATIC PATH OF SHAFT CENTRE 
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will cause the motion to imerease, though the shaft 


will retain its resistance to stirauli of a higher frequency. 
The depression on the record shown in Fig. 4 caused 
by the combustion, can be considered as an aperiodic 
impulse of higher frequency which is unable to disturb 
completely the motion due to whirl. The diagrams 
of the paths of the shaft centre at each bearing of 
engine B made it possible to show the elastic line for 
various positions of the shaft, and this was plotted in a 
model which showed that the nodes were very marked 
in the neighbourhood of bearings 3 and 8. The dis 
erepancies from the regular are form were partly due 
to unequal clearances in the bearings, and partly to 
the circumstance that the shaft was running at sub 
critical speed. 

Calculation of Whirl.—For the purpose of calculat 
ing the natural frequency for whirl of new shafts, the 
calculation of torsional vibrations may be taken as a 
guide. The programme for the latter may be summed 
up as follows: (a) Reduction of the masses of the 
cranks and moving parts to masses concentrated in the 
crank centre with the same moment of inertia. (+) Re 
duction of the crankshaft to a straight, massless shaft. 
of equal torsional stiffness. (c) Calculation of the 
natural frequencies of the new system, constituted by 
the reductions (a) and (6). (d) Elimination of dangerous 
orders of resonance from the speed range of the engine. 
It has been demonstrated in the foregoing that the 
whirl frequency is equal to the first degree bending 
oscillation (two nodes), and the first objective is there- 
fore to calculate the latter !n whirl calculations the 
complete shaft should be taken into account and not 
only the parts between masses, in the case of 
torsional vibrations. The shafts directly connected 
to the crankshaft, generator shaft, thrust 
shaft, should be included. If the coupled shafts are 
of considerable length and bedded in a number of 
bearings, as, for example, in the case of a propeller drive 
with the engine amidships, the engine shaft should be 
considered as fixed at the aft-end. If the engine is aft 
it may be necessary to include the propeller shafting 
and the mass of the propeller in the calculation. The 
same holds if the crankshaft is rigidly coupled to a 
generator shaft, but it can be considered separately 
if the coupling is of a very elastic type, as was the case 
in engine B. 

The reduction of the masses is simpler than in the | 
case of torsional vibrations, as it is not necessary to 
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calculate the moments of gyration but only the masses, 
comprising the masses of the crank, the adjacent 
journals, connecting rod and piston, crosshead and 
piston rod. It has been proved by experiment that 
no great error is made if these masses are assumed to be 
concentrated in the centre line of the shaft. The 
masses of flywheel, damper, &c., should be taken as 
concentrated in the plane of their centre of gravity. 
In the case of torsional vibrations it is usual to add 
only 50 per cent. of the reciprocating masses, and the 
same method could be used here. However, as the 
lowest frequency is usu- 
ally the most serious it 
is safer to include these 
masses in full. A shaft 
of varying moments of 
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other very often with a scavenging air-compressor. 
| However, no great mistake is made if these sections 
are taken to have the same average moment of inertia 
|} as the crank sections, with the exception of the com- 
| pressor end, which is usually of appreciably smaller 
| diameter. This end must be separately reduced to a 
shaft of the same length between masses as the original 
shaft, but with a smaller moment of inertia. The 
deflection of a crank section varies if the crank is 
turned. If these deflections in the vertical and 
| horizontal places are called: Y, and Y, the mean 
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1.-Amplitudes of “ whirl,’’ engine running light 
B.—Amplitudes of “* whip,’’ engine running light 
C.—Amplitudes of “ whirl,” engine full load 
D.—-Amplitudes of “ whip,"’ engine full load 


inertia is to be reduced to a similarly loaded shaft 
with a constant moment of inertia, the deflections 
caused by the loads being identical for both shafts. 
Ifno special condition is made concerning the altera- 
tion of the lengths, the mathematical treatment of 
the reduction is so complicated as to be of no 
practical use. If the condition is made that the 
lengths of shaft sections should remain unaltered, it 
can be proved that no analytical solution is possible, 
but generally a practical solution can be found. This 
is due to the circumstance that Diesel-engine crank- 
shafts are usually built up of a number of identical 
sections, which may be considered to have the same 
average moment of inertia. 

The only disturbing agents are: (1) the flanges and 
adjacent parts of the journals if the shaft has a coupling 
in the middle; and (2) the free ends of the shaft, the 


lone generally loaded with the mass of a flywheel, the 
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deflection can be taken, without serious error, to be 
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‘on cranks, As a crank is generally symmetrical with 
| respect to the axis of the cylinder, it can be assumed, 
for the purpose of the calculation, that the crank axle is 
fixed in the plane of this axis and loaded by a force 
|in the centre of the journal. The deflection in the 
|line of force is now calculated for two directions at 
| right angles, and, subsequently, a straight shaft of 
| equal length is determined which has the same mean 
| deflection. 

| The calculation of whirl is more complicated than 
the calculation of torsional vibrations, for the reason 
that in the latter the only unknown factor is the 
| angular velocity of the natural frequency, whereas in 
| the former the position of the nodes is also unknown. 
With two unknowns a number of assumptions, equal to 
| the square of the frequency, may be made, and, though 
|not impossible, the calculation is only practicable if 
the approximate values of the angular velocity and 
| the approximate place of the nodes are known. The 
|approximate data can be obtained by the use of a 
reduced scale model shaft. ‘The shaft, already - gt 
priately reduced as described under (a) and (6), is 
now converted into a smaller equivalent shaft. 
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order to find the nodes the model shaft must have no 
fixed supports which would impose the position of the 
nodes. The comparison with ship vibrations, made 
in the beginning of this paper, would naturally suggest 
the method of making the model shaft float on mercury. 
Although this method is not impracticable it proved 
to be much simpler to suspend the model shaft at a 
free end, on a flexible and approximately massless 
cord, ¢.g., fishing line, the length of which should be 
taken at least twice the length of the model. A light 
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tap in the middle of the model will cause a bending 
vibration and the nodes can be easily detected by eye. 
By lightly touching the shaft between finger and thumb 
the place of the nodes may be located with great 
exactitude. The model may then be reversed and 
suspended on the other free end. The repeated opera- 
tion should give practically the same results. For 
measuring the frequency a Geiger-vibrograph is used. 
Both the light and the heavy pulley are dismounted 
and a light lever, connected to the recording gear, is 
| applied to the shaft by means of a light spring. The 
lever should be applied to the shaft in close proximity 
to the node, as otherwise the spring may react on the 
shaft and alter the natural frequency. On the records 
taken in this way the number of vibrations per minute 
can be easily counted. The approximations obtained 
in the way described above should now be checked 
by an analytical or graphical method in order to 
determine the exact figures for the reduced shaft. In 
many cases the approximations will suffice for establish- 
ing the fact that no dangerous bending vibrations are 
to be feared within the running range of the engine. 

Torsional vibrations are considered dangerous if 
the superimposed stresses in the material caused by 
the vibration surpass a certain limit. In a shaft which 
is ‘* whirling,” it is not the stresses but the deflections 
which may become troublesome in as far as the journal 
bearings are in danger of being destroyed. This 
destruction is not so much due to the energy of the 
whirl, which is in general only small, as to the peculiar 
way in which the shaft rotates in the bearings, causing 
the oil film to be broken. This was the case in engine 
B. In the high-speed engine A, however, the destruction 
of the roller bearings actually was caused by the 
energy of the whirl, which was so much more intense 
on account of the higher frequencies. In this case 
the rigidity of the framing was an additional cause 
of the destruction of the bearings. The circumstances 
are ideal when the whirl-frequency is sufficiently above 
the running speed and on the basis of the experimental 
work on engine B it is suggested that the former should 
be about 1-8 times the latter in order to be perfectly 
safe. The natural frequency for whirl of the shaft B 
was approximately 300, the bearings gave considerable 
trouble at 225 r.p.m., but no effect on the bearings 
was noticed at 170 r.p.m. 

If the whirl frequency is found to be nearer the 
running speed, and no measures can be taken to alter 
the frequency, such as stiffening the shaft or reducing 
the masses, an attempt should be made to reduce the 
impulses either by changing the position of the cranks 
or by fitting counterbalance weights to the cranks. 
In the first alternative the choice of position of cranks 
should be directed by the rule that the bending curve 
due to the inertia forces should be as dissimilar as 
possible from the bending curve due to the whirl. The 
latter is always of the arc form, whereas the former 
can be made of a wavy shape by appropriately placing 
the eccentric masses (cranks). This means that as 
near as possible adjacent cranks should be placed in 
opposite positions. Two cranks at almost the same 
angle in the centre of the crankshaft, which happened 
to be the arrangement in both engines A and B is the 
worst condition one can imagine with respect to whirl. 
It is evident that very often a compromise is necessary, 
as there are naturally a number of other restrictions 








to a free choice, the most important being balancing 
and torsional vibrations (firing sequence). 


By means of the other alternative, fitting counter- 
weights, the influence of the rotating masses can be 
completely nullified, although the same does not hold 
true for the reciprocating m&sses. Unfortunately, the 
additional masses of the counterweights will lower 
the whirl frequency and the remedy may be found 
worse than the complaint. Furthermore, the torsional 
frequency will also be lowered and dangerous orders 
may be brought into the speed range of the engine. 
If, as was the case in engine A, the whirl frequency is 
lower than or equal to the maximum running speed, 
higher orders of frequency (whip) may be expected. 
To give general rules for handling such a case is a 
difficult matter. In engine A the whirling impulses 
and, inevitably, also the whirl frequency were lowered 
by fitting counter-balance weights of appropriate 
mass. A complete counterbalancing would have caused 
dangerous orders of the whip to come within the running 
range, hence a compromise was unavoidable. Also the 
firing sequence had to be changed, and as it is the 
combustion forces which generate the whip a reduction 
of these forces by retarding the fuel injection was found 
desirable, although less attractive from other points of 
view. 

Effect of Whirl and Whip on Bearings.—The effect 
of the phenomenon of whirl and whip is that the shaft 
centre moves on a circular or an epicycloidal path 
in the bearings. When a journal, not subject to whirl 
or whip, runs in a bearing with a certain amount of 
clearance, the line of contact on the shaft changes 
continually, whereas the region of the metal where 
the shaft touches it remains approximately the same. 
This state of things is the best imaginable for the 
hydraulic equilibrium in the lubricating oil film, 
which in this case has little chance of being broken. 
When the shaft “ whirls” the reverse conditions pre- 
vail ; the line of contact on the shaft remains virtually 
the same, touching the metal in continually changing 
places, just as if the metal were turning around the 
shaft. The maximum bearing pressure is always on 
the same region of the shaft, and passes over various 
parts of the bearing, where, on account of joints, oil 
inlets, and grooves, the pressure in the oil film cannot 
be maintained. As a consequence the oil film is 
broken, the shaft comes in direct contact with the 
metal, and its material is rubbed out in a direction 
tangential to the surface. In course of time the metal 
gets hot and the now plastic material is smeared out 
over the surface. The result is a peculiar structure of 
thin superimposed layers of material. If this continues 
without being noticed, the material will be gradually 
fatigued, broken, and finally torn out. When opened 
up the metal looks uncommonly like a jig-saw puzzle. 
with a number of pieces missing ! 

In the case of roller bearings, each of the rollers on 
the pressure side pushes a wave of material in front 
of it, as shown in Fig. 14. The wave flows back when 
a roller has passed to be immediately re-formed when 
the next roller passes. This causes a periodic shear 
of the upper layers with respect to the lower ones 
with a very high frequency. As the stresses are over 
the fatigue limit, particles of the upper layer are 
gradually loosened and the destruction will be initiated 
by a very small crater in the surface which gradually 
develops into a rough sore spot. The final destruction 
of the bearing is usually due to the torn-out particles 
of steel getting into the roller cage or into the lubricat- 
ing-oil system. The bearings which are situated in the 
region of the maximum deflection are naturally the first 
to be destroyed, but if the bearings are of relatively 
great length the edges of the bearings near the nodes 
may also suffer. 








100-FT. TURNTABLE LADDER FOR 
THE LONDON FIRE BRIGADE. 


In our issue of June 16, 1933, we described a 100-ft. 
motor turntable ladder constructed by Messrs. Merry- 
weather and Sons, Limited, of Greenwich, for the Hong 
Kong Fire Brigade. The firm has recently delivered 
a ladder having the same extended height, but embody- 
ing various modifications and improvements, to the 
London County Council. This machine is entirely of 
British design and manufacture; it is illustrated in 
Figs. 1 and 2 annexed. The chassis is of the Dennis 
live-axle type and is fitted with a 115-brake horse-power 
monobloc six-cylinder engine. The gearbox gives four 
forward speeds and one reverse. Pressed steel wheels 
are fitted, those at the rear carrying twin tyres. A 
two-stage turbine pump, of the standard type supplied 
by Messrs. Merryweather to the London Fire Brigade, 
is mounted at the centre of the chassis. It is capable 
of delivering 850 gallons of water per minute and of 
working up to a pressure of 175 Ib. per square inch. 
The pump is provided with one suction and two 
delivery connections on each side of the chassis. These 
are provided with caps, as shown in Fig. 1. Four 
lengths of 5-in. diameter armoured suction hose are 
carried, two on each side of the machine. The body 
work, driver’s seat and side boxes are of mahogany. 
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The steel ladder is a welded structure throughout, 
built up of tubular bars. It is in four sections and 
has a fully-extended length of 100 ft. It is carried 
on a turntable, located at the rear of the chassis, 
which is rotated by means of a vertical shaft driven 
from the engine through a gearbox. Three hand 
levers are provided which control the extension, eleva- 
tion and revolution of the ladder through friction 
clutches; a slow-speed reduction is incorporated in 
the mechanism for effecting fine adjustments after 
the ladder has been placed in approximately the most 
convenient position for working. During lowering, 
the ladder sections are controlled by an automatic 
positive brake. Auxiliary hand gear is provided for 
operating the ladder in case of failure of the engine. 
(n indicator shows the amount of extension and a 
graduated quadrant, the angle of elevation, the quad- 
rant indicating the safe extension at any angle. A 
safety control automatically limits the extension, de- 
pending on the elevation. The automatic plumbing 
gear is power-operated and consists of two high-speed 
clutches, rotating in opposite directions, which are 
thrown into engagement by a hand lever. Alternative 
plumbing gear operated by hand-wheels is also 
provided. Four screw-jacks are fitted at the rear of 
the chassis, spaced to give a wide and secure base 
when in use. A hand lever at the rear of the chassis 
operates steel locking arms which couple the rear axle 
to the side frames and eliminate the action of the rear 
springs when the screw-jacks are in use. This arrange 
ment provides a very firm foundation for the machine 
when the ladder is extended. 

A water-tower with a double swivelling monitor | 
nozzle is mounted at the top of the ladder, a hinged | 
platform being provided for the fireman operating | 
the water-tower. A loud-speaker telephone with | 
duplicate transmitters and receivers, connects to the 
top of the ladder, the cable being wound on a spring- 
loaded metal drum. The ladder is also equipped with 
4 life-saving apparatus comprising a gunmetal pulley 
and sheave with 200 ft. of special plaited rope and a 
friction brake. The electrical equipment, supplied 
from a 12-volt generator, comprises, in addition to the | 
chassis travelling and indicating lights, a 10-in. search- 
light. Distinguishing lights of the flashing type are | 
fitted in the middle of the scuttle dash. An electric | 
horn and two carillon bells form the audible signals 
and two hinged towing hooks are fitted to the front of 
the chassis. 


| 

















HOT-METAL PRACTICE IN a 
OPEN-HEARTH FURNACES.* 


By W. Geary. 


Parers dealing with hot-metal practice in fixed 
furnaces have been contributed to the Symposium by 
the following works :—Messrs. The Consett Iron | 
Company, Limited ; Messrs. Dorman, Long and Com- 
pany, Limited, Cleveland North and Redcar Works ; 
Messrs. The Lancashire Steel Corporation, Limited, 
Irlam ; Messrs. John Lysaght, Limited, Normanby 
Park ; Messrs. The Park Gate Iron and Steel Company, 
Limited ; and Messrs. Richard Thomas and Company, 
Limited, Redbourn; a total of seven papers. It has 
proved to be no easy task to find common grounds on 
which to base an outline survey of the information 
presented in these papers, since there is so much 
variation in furnaces, equipment, burdens and products. 

Burden: (a) Scrap.—The factor that appears to show 
the greatest divergence from the mean is the scrap 
percentage in the burden. The following are the scrap 
percentages, arranged in ascending order of magni- 


tude :—- 


Cleveland North 12} 

Normanby Park About 25. 

Redear . 35}. 

Redbourn 40. | 
[rlam About 50. 


Park Gate 50 to 60 per cent., 
according to steel 
quality required. 

‘ . About 75. 
Comments on the scrap percentages are made in 

certain papers. At Redbourn it is said that the 

quantity of hot metal is limited, hence the use of 

40 per cent. scrap; the Irlam paper states that in 

present conditions it is necessary to use about 50 per 

cent. iron and about 50 per cent. of steel scrap; the 
er of scrap used at Park Gate is determined 

argely by economic considerations, coupled with a 

relationship, based on steam requirements, between the 

blast-furnace output and the throughput of the rolling 
mills. It seems that the only definite inference which 
may be drawn from the above comments is that Red- 
bourn would use more hot metal if it were available. 
It would be expected that plants having well-equipped 


Consett 





* Introductory survey of papers presented for the 
Symposium on Steelmaking (Acid and Basic — 
Hearth Practice), held at the annual meeting of the Iron 
and Steel Institute, on May 4 and 5, 1938. Abridged. 
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stockbays as an integral part of the melting shop build- 
ing would be the users of the highest scrap percentages. 
There are three such shops, Redcar, Redbourn and 
Consett. The other four are served with cold material 
on the endwise system, although some compromise 
appears to have been achieved at Normanby Park and 
Irlam, where benches or stands exist upon which 
certain materials may be loaded or stored. Park Gate 
is alone as a completely endwise shop using a high 
scrap percentage. Consett excepted, all these shops 
were built as hot-metal shops. It is not possible to 
say what amount of scrap they were designed to 
handle, but it is evident from published figures that 
individual furnaces are now producing much greater 
outputs than that for which they were originally 
intended. It is probable that the potential ingot 
capacity in certain shops has, during the last decade, 
cutstripped the scrap handling or blast-furnace and 
mixer facilities, or both. It seems, in some plants, to 
have proved possible to restore the balance by strength- 
ening only one of these services. It would be interest- 
ing to know the nature of the circumstances which 
brought about existing conditions, and what percentage 
of scrap individual operators would choose to use, 
assuming (a) that adequate facilities and supplies were 
available ; (6) that the iron from the blast-furnaces to 
the mixer had the following composition :—Si, 1 per 
cent. maximum; S, 0-06 per cent. maximum; P, 
1-6 per cent.; Mn, 1-4 per cent.; and (c) that each 


| operating furnace was to be worked to its maximum 


capacity of good steel. 

(6) Hot Metal.—The small proportion of molten iron 
which the Consett shop uses contains only 0-05 per 
cent. of phosphorus, and is charged directly into the 
steel furnaces. The other works all have one or more 
mixers, supplied with basic iron. The iron composi- 
tion mentioned above is a rough average of the basic 
irons quoted in the papers. The composition of these 
irons varies in sulphur from 0-03 to 0-073 per cent., 
in phosphorus from 1-33 to 1-80 per cent., and in 
manganese from 1-15 to 1-50 per cent. 

Park Gate uses 40 per cent. to 50 per cent. molten 
metal through one mixer, in which the silicon is 
reduced from 0-8 per cent. to 0-5 per cent. 

Irlam uses about 50 per cent. through one mixer, the 
metal being only slightly refined. 

Redbourn uses 60 per cent. through one mixer, the 
silicon leaving at 0-5 per cent. to 0-7 per cent. 

Redcar uses 64} per cent. through one mixer, the 
silicon being reduced from 1-06 per cent. to 0-58 per 
cent. 

Normanby Park uses about 75 per cent. through two 
mixers, the silicon being reduced from 0-99 per cent. 
to 0-33 per cent. 

Cleveland North uses 87} per cent. through two mixers, 
the silicon being reduced from 1-21 per cent. to 
0-40 per cent. 


It will be noticed that the two plants using the 
highest hot-metal percentage are using two mixers. 
The Normanby Park paper gives a very full description 
of the practice, and claims the following very important 
advantages for it. In the first place the blast-furnace 
manager is able to concentrate on producing a hot low- 
sulphur iron, regardless of its silicon content. Secondly, 
the iron coming from the mixers is uniform in quality, 
enabling standard charges of lime and ore to be used 
in the steel furnaces. Thirdly, the iron is kept hot. 
Fourthly, the total output of the shop is increased more 
by the addition of a second mixer than by the addition 
of a further steelmaking unit. Fifthly, the total 
conversion cost is reduced. Sixthly, greater control 
of quality is made possible. Referring to the fourth 
point, the increased output amounts to 22 per cent. 
A second mixer has been in operation at Cleveland 
since February, the increased ingot output being at 
present about 10 per cent. 

The question of iron composition must be of prime 
importance to hot-metal steelmakers, and it might 
be thought desirable that some opinion should be 
expressed at this Meeting as to what a steelworks iron 
should be. The author of the Normanby Park paper 
mentions the physical condition of the iron, as I 
have done in a previous communication. The carbon 
content of the iron has been quoted in several papers, 
but not commented on. Although such carbon content 
may rightly be considered to be dependent upon the 
way a given blast-furnace deals with a given burden, 
yet when one reads in these papers that the carbon 
content of the irons ranges from 3-25 per cent. to 
4 per cent., one feels that steelmakers might, by their 
discussions at this Meeting, indicate to their iron- 
making colleagues, how far-reaching are the effects of 
variations in the composition of the iron. 

Process: (a) Charging.—Five of the papers describe 
their charging sequence. Iriam starts by charging a 
mixture of lime and limestone, and follows with the 
scrap, the other four plants put scrap on the bottom. 
Redbourn uses limestone with the initial charge, but 
the author does not say whether it is charged before or 
after the scrap; Cleveland and Redcar also use lime- 
stone, after the scrap; and Consett and Park Gate 








and limestone and partly-burnt lime, respectively. 
With the possible exception of Normanby Park, there- 
fore, all the plants use a certain amount of limestone, 
or its equivalent. It would be of interest to know the 
reasons underlying the use of the mixtures and the 
partly-burnt lime. Charging problems are the subject 
of comment in most of the papers. Neither Consett 
nor Normanby Park reports any charging troubles, but 
Redbourn reports that five furnaces out of six are all 
that the equipment will deal with adequately; Park 
Gate reports that delays are apt to occur when several 
furnaces are charging simultaneously; Redcar and 
Cleveland mention material supply as a possible 
restriction on output; while the Irlam paper gives a 
very full account of investigation into charging speeds 
and times, as a result of which certain additions were 
made to plant and equipment with advantageous 
results. Charging troubles therefore seem to be 
common to most shops, and it would be interesting and 
helpful if operators who have overcome difficulties of 
supply and of charging would give an account of the 
way their conditions changed, and what alterations they 
had to make. 

(b) Working the Heat.—Accounts are given of steel- 

i tice at Cleveland, Consett, Irlam, Park 
Gate = Redcar. The practice at Cleveland allows 
some primary slag to be run off before the bath settles 
down and attempts to melt with sufficient carbon to 
allow about three tons of ore to be fed. Carbons are 
caught coming down, and a second slag is taken off 
when the carbon is approaching the desired point. 
An endeavour is made to avoid both hard and soft 
melts and manganese additions are made to the bath 
for rails and billets. 

At Consett, it is stated that there is no need either 
to charge or to feed ore, the carbon being reduced by 
scale alone, the slag having been opened out by spar. 
A residual manganese content of not less than 0-18 per 
cent. is aimed at, and additions of ferro-manganese are 
made, if necessary, to maintain that amount. A 
minimum of 8 per cent. of iron in the slag is found to 
be required to maintain good condition. Three cwt. of 
ferro-manganese are added to the bath just before 
tapping. When making high carbons, a higher propor- 
tion of hot metal is used and the carbon is caught 
coming down, and an addition of ferro-silicon is made to 
the bath after the final sample has been drawn. 

At Irlam, it is stated that it is not often possible to 
remove slag during the melting period, but provision 
is made for doing so if necessary. Tap-to-tap times 
vary very widely, from about 6 hours for ordinary 
steels, up to about 15 hours for certain special steels. 
Importance is attached to the rate of carbon elimina- 
tion, rapid removal being permitted in the early stages, 
but numerous investigations have proved the advis- 
ability, at a certain point, of reducing the removal rate 
to a uniform 0-18 per cent. to 0-22 per cent. of carbon 
per hour. The bath is cleaned up before tapping, with 
lump spiegel. All special steels are made by selection 
and quality methods from the very commencement of 
the heat. 

At Park Gate the amount of ore charged is adjusted 
so that the bath melts with at least 0-60 per cent. more 
carbon than the point at which it is desired to finish. 
This standard is made the basis of all charging opera- 
tions, since it gives the most satisfactory results in 
steelmaking control and soundness of ingots. If, 
owing to the reducing potentialities of the finished 
steel, it seems desirable to keep the PO, in the finishing 
slag as low as possible, the proportion of mixer metal 
is reduced and broken moulds, &c., used instead. All 
carbons over 0-20 per cent. are caught coming down. 

Coaling up more than five “‘ points "’ is regarded as bad 
practice and charges which fall below this margin are 
put into lower specifications. For high-carbon working, 
after melting, a thick limey slag is made with lime and 
scale. Spar is then added, and further lime and scale. 
By this means the phosphorus is reduced to from 0-04 
per cent. to 0-05 per cent., with the loss of only 10 to 
20 points of carbon. The bath is then allowed to boil 
down to about 10 points of carbon above the desired 
figure, when part of the slag is run off. The slag is 
then limed up again with only sufficient scale to flux 


the lime. When the carbon is about at the correct 
point, the bath is deoxidised with spiegel and/or 
ferro-m ese. When making low-carbon casts, the 


bath is allowed to work on a more open boil in the 
early stages, and combined ore and lime feeds are 
given, maintaining the boil and an open slag. The 
normal result of this is to bring the phosphorus down 
to about 0-05 per cent. with 0-10 per cent. C. Part 
of the slag is run off, the bath is limed up, and subse- 
quent oxide and additions are made in the form of 
scale, in amounts based on the iron content of the 
wash-off slag. When the bath is about ready for 
tapping, spiegel and ferro-manganese are added and 
allowed to work through for about 20 minutes. 

Casting Practice.—The nature of the products made 
in the various shops is adequately described in the 
papers themselves. If a summary 1s made of the 
casting practices applied to the various products, a 
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large measure of agreement is found in all the papers. 
Special carbon steels, alloy steels, &c., may be cast 
either up-hill or down-hill, usually with hot tops, 
perhaps also tun-dished, but whatever measures are 
applied, due consideration is given to the ultimate 
purpose for which the steel is being made. The Irlam 
paper lays stress on the care exercised at all parts of 
the process, and particularly on the mould and bottom 
preparation. Cleveland and Redcar also mention 
mould spraying and cleaning; Consett, on the other 
hand, do not apply any mould dressing. Most of the 
soft, structural-plate and ordinary carbon steels are 
direct teemed into moulds on cars. 

Steel Furnaces.—The furnaces discussed in these 
papers number 51. I have attempted to analyse them 
into structural groups, within the limits of the avail- 
able information, with the following result : 51 per cent. 
are of conventional and 49 per cent. are of special 
design (this includes Consett’s possible modification of 
Terni furnaces). Of the furnaces involved, 47 per cent. 
have some essential water-cooling of, or about, the 
block ; 12 per cent. to 14 per cent. are constructed 
entirely of, or incorporate as an essential feature, 
special bricks of the chrome-magnesite type ; 4 per cent. 
are fired with coke-oven gas in otherwise conventional 
furnaces, and 6 per cent. employ coke-oven gas in 
furnaces of special design. As the percentage of scrap 
in the burden increases, so does there appear to be a 
tendency for the use of furnaces of special design to 
increase, the most notable exception being the Park 
Gate Works, where a high scrap percentage is used 
with furnaces of comparatively conventional design. 
It is, perhaps, natural that one should find the keener 
furnaces working in shops where there is considerable 
melting of cold stock to be done. There can be no 
doubt of the advantages under those conditions ; but 
is an exceptionally keen furnace the best for high 
percentages of hot metal? Take as a typical example 
of a keen furnace, one that is not mentioned in these 
papers, the Maerz; has anyone had experience with 
the Maerz furnace on hot-metal practice ? I suggest 
that, while it will doubtiess be agreed that a high per- 
centage of cold stock demands the use of the keenest 
possible furnace, there might be members present who 
would prefer a milder-working furnace for high-per- 
centage hot-metal practice. 

One of the implications of high scrap percentage is 
low metallurgical load; that this is not necessarily 
true, however, is demonstrated by a study of the 
results of Furnace No. 16 in the Open-Hearth Com- 
mittee’s paper. That furnace, in spite of having 50 per 
cent. scrap, has a slag make of 26 per cent., while No. 18, 
which works with 40 per cent. scrap and has a slag 
make of 25 per cent., has the highest rate of production, 
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expressed in tons per hour per 100 tons capacity. 
I propose to state the general case. Does this Meeting 
consider that a furnace should be as keen as possible, 
whether it works cold or hot metal? If it is to be 
worked with hot metal, is the keenest possible furnace 
still the best when the percentage of hot metal is high ? 
Does the keenness of a given furnace, and so perhaps its 
suitability for hot-metal practice, vary with variations 
in the nature of the gas supplied to it ? 





SELECTIVE CONVEYOR INSTALLA- 
TION AT THE MORRIS ENGINE 
FACTORY, COVENTRY. 


As is well known, conveyor systems are by now 
almost an essential part of the equipment of modern 
machine shops handling engine parts, and experience 
and other factors constantly dictate their modification 
and improvement. The conveyor system, shown in 
Fig. 1, annexed, recently installed by Messrs. Geo. W. 
King, Limited, Hitchin, in the new Morris engine factory 
at Coventry, is an interesting example of this tendency ; 
for it not only carries cylinder-block castings to the 
loading station in the pickling shop, but subsequently 
delivers them automatically to the appropriate lines in 
the machine shop. After pickling, the castings are 
taken by a roller conveyor to a loading station, where 
they are loaded into special cradles. These cradles are 
suspended from trolleys, and are driven by an endless 
chain into the machine shop. In their progress the 
cradles pass the ends of a number of gravity roller 
conveyors, which serve the individual lines of machines, 
and each carries a selector plate, design of which is 
determined by the particular station in the machine 
shop at which it is to be unloaded. 

At the end of each of these gravity roller conveyors 
there is a lifting and tilting mechanism. This embodies 
an electro-hydraulic Thrustor, constructed by Messrs. 
British Thomson-Houston Company, Limited, Rugby, 
which is operated when the selector plate on the cradle 
closes two electrical contacts. The Thrustor then lifts 
the casting from the cradle and tilts it on to the roller 
conveyor, down which it runs by gravity. As the 
empty cradle passes on the contacts are broken and 
the Thrustor is released ready for the next operation. 

It will be remembered that the Thrustor is a self- 
contained unit consisting of an electric motor driving 
a centrifugal impeller, which is contained in a closed 
cylinder containing oil. This impeller pumps oil 
from an upper chamber to the under side of a piston, 
which is forced up, thus exerting a smooth and constant 
thrust throughout its full stroke. When the motor 
stops, the oil flows back through the stationary impeller 
and the piston returns to its lowest position. In the 
present case, the thrust of the piston raises a frame 
carrying five rollers, as shown in Fig. 2. These rollers 
pass between the sections of the cradle and lift the 
casting. At the end of the Thrustor stroke the roller 
is tilted so that the casting rolls on to the gravity 
conveyor seen on the left. In Fig. 1, which illustrates 
a line of Thrustors at the ends of the machine lines, 
one of the cradles can be seen passing the first set of 
Thrustor-operated rollers. This cradle will, as explained, 
stop at the conveyor for which its selector plate is set. 
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THE PARIS AGRICULTURAL 
MACHINERY EXHIBITION. 


Tae Paris Agricultural Machinery Exhibition took | 
place this year under economic conditions which were 
hardly encouraging to business, with currency in a4 
state of flux and labour problems causing great anxiety. 
It was not astonishing that such a state of affairs 
was reflected in the exhibition ; trade lists were covered 
with rubber stamps detailing price advances, while 
important undertakings had practically suspended 
export operations, on account of the prevailing uncer- 
tainties. It was noticeable that efforts are being 
made to counter the flow of labour into the cities, by 
the development of mechanical appliances, especially 
for the medium and small farmer. Although French 
products of this kind may seem to be on the light side, 
some estimate of their success can be obtained from 
their re-appearance at these annual shows. In the 
matter of heavier plant, it is to be noted that, in France, 
farmers are encouraged to group themselves into 
co-operative societies for the purchase and skilled 
operation of plant required in, for instance, threshing, 
ploughing, spraying, cyder-making, &c. Recent im- 
provements in such plant consist in the use of ma- 
chine-cut gearing, and ball bearings, and, especially, of 
pneumatic tyres, not only for vehicles but for heavy 
tractors, the operating wheels of mowers and binders, 
and for the wheels of sprayers, &c.; the scarcity of 
horses contributes to this tendency. The latter has 
also influenced the development of the use of the small 
petrol engine on horse- or ox-drawn appliances, a move 
first taken in France about 12 years ago. The develop- 
ment of the bicycle engine has resulted in its use 
as @ power unit for spraying and other light vehicles 
drawn by horse, constituting a compromise between 
horse and fully mechanically-operated equipment. 
Under some weather conditions, the horse-drawn 
appliances have material advantages. 

The influence of the culture of the vine is noticeable 
in many directions, as, for instance, in tractor-operated 
appliances designed of a width small enough to pass 
between the rows. Thus one model of chain-track 
tractor (the Oltra 12) is only 66 cm. wide (26 in.) 
1-76 m. long and 1-1 m. high. This little machine 
weighs 1-3 tons and has a tractive effort of 1 ton, 
being provided with a 12-h.p. Diesel engine. It can 
easily be operated between vine rows 1-5 m. apart. 
It is the product of M. A, Olier, of Clermont-Ferrand. 
The wheelbarrow type of cultivator, with one or two 
driving wheels, has become a practical appliance for use 
on small holdings ; it is also made use of by market 
gardeners and nurserymen. 

A novel development was foreshadowed by a demon- 
stration by the Laboratoire des Recherches Etudes et 
Application Electromécaniques, 2, Avenue Veaugirard- 
Nouveau, Paris XV. This concerned discriminatory 
cultivator action, by means of which disturbance of | 
plants can be avoided. When a cultivator is moving | 
over the ground it is desirable that it should be put 
out of action temporarily if one of the crop plants is 
encountered, so that the latter may not be uprooted 
and killed. In the system developed by the Labora- 
toire des Recherches, there is a photo-electric cell 
operating through a filter chosen to suit the colour 
of the ground, and so arranged that when a green | 
plant passes below the cell, the amplifier and relay | 
operate to throw one of the tools on the belt out of 
action. In the demonstration, the ground was replaced 
by a moving brown belt on which there were green 
patches, and the cultivator was represented by a aon | 
belt with a series of holders for the tines or hoe blades. | 
When a patch of green passed under a point in advance 
of the actual working point, the corresponding tool 
was thrown out, so that when the machine arrived | 
at that point the plant giving the indication would be | 
missed. The sensitiveness of the cell could be adjusted 
by screens, diaphragms, &c., so that only plants of | 
certain size are protected. The system is the invention | 
of M. André Ferté. Due to the shortage of horses, | 
attempts have been made for some years past to| 
develop light power-driven single haulage gears of the 
winch type for operating light ploughs, cultivators, 
&ec., by means of cable. These haulage gears are | 
mounted on a sort of barrow, and can be moved every 
two or three rows, the frame being | eld down by anchors. 











These appliances are employed on plots of not more 
than about 150 m. wide. Some years ago, when placed 
on the market, their construction proved too light ; 
latterly improvements have been made, especially as 
regards anchoring. The plants are usually powered 
by petrol engines, since, outside a limited area, elec- 
tricity supply points are not available. 

Several appliances which are now on the French 
market originated in Germany, having been introduced 
through Lorraine. One of these is a monitor watering 
appliance for spraying large areas by means of movable 
revolving jets. For market gardeners a pressure 
sprayer has been developed by M. G. Mercier, of Stains | 
(Seine). which is carried on rails. A braced frame 


carries as many as eight jets on each side, giving a total ' 
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cover of about 60 ft., the frame being gradually moved 
forward by a hydraulic motor. Connection to the frame 
is by flexible hose. The water is delivered in the form 
of a fine mist, too light to do any damage to the most 
delicate plants. 

Appliances connected with the cultivation of the 
potato were much in evidence, including planters, 
diggers and cleaners. The planter cuts a furrow, 
drops the seed-potato in at the correct spacing and 
then covers the tuber with soil. The potatoes are 
lifted from a hopper by a belt elevator and only one 
falls down the chute at a time. 

Intensive cultivation provides, of course, corre- 
sponding opportunities for the growth of weeds, insect 
parasites, fungi and moulds, especially where the 
climate is hot. The terrible ravages to which the 
vine has been subjected in France have led to consider- 
able developments in apparatus for spraying and 
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dusting. For nearly 20 years dilute sulphuric acid 
has been employed in the form of spray to destroy such | 
weeds as charlock in corn fields. Until recently, it | 
was usual to use compressed air in gas bottles and | 
reservoirs to provide the pressure for working the | 
sprays, but this system has been displaced by the | 
use of small petrol-driven air compressors, this effecting | 
a reduction in weight and avoiding the complications of 
recharging stations for filling the bottles. The reser- 
voir and pump are now often placed on a ewo-wheel | 
barrow, fitted with large pneumatic tyres. The 
apparatus is narrow enough to pass between vine rows ; 
in some designs special axles enable the wheel track 
to be widened when desired. Some sprayers were 
to be seen mounted on motor-driven trolleys. 

In one area in which potato mildew has given 
much trouble, a co-operative society of 400 members 
has been formed to purchase machines. Ten sets of 
horse-drawn sprayers fitted with petrol engines are 
in use, each set being capable of covering from 4 to 
5 acres a day. 

Some of the mixtures used for spraying, especially 
for fruit trees, require continuous agitation. The 
Straf sprayer of the Société pour le Traitement Ration- 
nel des Arbres Fruitiers has a wooden tank of 400 litres 
capacity mounted on a steelwork frame fitted with 
rubber-tyred wheels. It is horse drawn and a petrol 
engine running at 2,000 r.p.m. drives direct an agitator 
made of rubber tubing, working inside the tank. On 
the tail end of the shaft there is an eccentric valve- 
less serew pump. The rotor of acid-resisting steel 
revolves in a casing of acid-proof rubber. As taps 
are fitted on the spray jets, apparatus of this kind is | 
usually fitted with a by-pass to prevent undue pressure | 
rise, 

In recent years, great progress has been made in the | 





| use of dusting powders in place of sprays, and many | 


appliances have been devised to deliver such powders | 
in the form of a fine cloud. The accompanying illus- 
tration, Fig. 1, shows a machine produced by the Etab- 
lissement Vermorel of Villefranche (Rhéne). This 
can be carried on the back. The blower is of the 
diaphragm type, double-acting, and a jet of air is 
directed as shown on to the powder in a confined | 
space. The cloud is projected on to the tree by | 
means of a suitable hose. 

The consumption of cyder in France is steadily | 
increasing, and with it the demand for more powerful | 
machinery for its manufacture. Messrs. Tanvez, of | 
Guingamp (Cétes du Nord) showed at the exhibition a 
220-ton hydraulic press for cyder making, the capacity 
of which ranged between 3-5 tons to 4-5 tons of apples 
per hour. The pressure exerted on the fruit is from 
15 kg. to 18 kg. per square centimetre (214 lb. to 
256 lb. per square inch). In order to obtain good 
result‘s the pressure has to be applied gradually at 
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first. Usually three charges can be handled per hour. 
Three trays are arranged on brackets placed round a 
pillar which can be clamped in position. When the 
ram is lowered they can be swung into position one 
after the other. While one tray is being loaded, one 
is being placed in the press and the third unloaded. 
The pressure pumps have six pistons of different 
diameter, and these can be operated so that there is a 
rapid movement at the beginning of the stroke of the 
press, slowed down later as the work proceeds. 

In much of the machinery to be seen at the exhibi- 
tion it was noticeable that are welding was increasingly 
used. This is a point of interest in view of the rough 
usage to which such appliances are put. 

A machine in which numerous improvements have 
been embodied is the Law vertical hammer mill, 
illustrated in Fig. 2. This mill is intended to deal with 
various types of grain and to give a wide range of 




















Law VertTicaL HAMMER MILL. 
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fineness of the product. It can handle from 80 kg. to 
400 kg. per hour, depending upon the grain and the 
fineness required. 

The grain is fed through the hopper at the top. The 
hammers are attached to discs and can be changed to 
suit the duty required. The driving motor is a three- 
phase 50-cycle machine of 4 h.p. The stator is wound 
for pole changing to give speeds of 1,500 r.p.m. and 
3,000 r.p.m. The slow speed is used for coarse grinding 
and the high for fine grinding. The motor is venti- 
lated by means of a pipe carried to some outside point 
so that fresh air is drawn in, the windings being kept 
clear of dust in this way. A circuit breaker provided 
in the switch casing is fitted with magnetic instan- 
taneous and thermal time trips for the protection of 
the motor in case of overloading due to excessive feed. 
The feed is regulated by watching an ammeter placed 
above the controller handle. 

The degree of fineness is regulated and selected to 
suit. The material which does not pass is raised by a 
blower and delivered again to be ground. The mill is 
used more especially for maize, barley and oats, and 
it can also be employed for decortication. When coarse 
grinding at the lower speed, the fines can be separated 
and delivered through a special spout, and in a modified 
form of the machine several grades can be delivered 
alongside one another. The mill can be installed for 
automatic operation, so that it can be run at night on 
reduced rate current. It is made by the Etablissements 
Law of Senlis, Oise, an undertaking started by M. L. A. 
Wisler to produce electrically-operated plant for use in 
agriculture. 








Consumption or Trx.—According to figures issued by 
the International Tin Research and Development Council, 
the world apparent consumption of tin, during the first 
four months of the present —_ oA eee a 
22 r cent. when compared wi e consu on 
during the period January-April, 1937. The world 
production in the same periods decreased from 62,300 


tons to 57,800 tons. 
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THE ATMOSPHERIC CORROSION 
OF GALVANISED IRON WIRE AND 
ITS BEARING ON SPECIFICATION 
TESTING.* 

By C. E. Ricnarps, F.I.C. 


Tue purchase of galvanised wire by large organisa- 
tions is on such a scale that the matter of exact speci- 
fication assumes some importance, and it is very 
desirable to be able to command a test or tests which 
can be used to assess the true quality of the wire. The 
mechanical properties of the wire can be readily 
checked by the standard mechanical tests, but since 
galvanising is applied generally to increase the weather- 
resisting properties of the wire, some kind of chemical 
test would seem to be appropriate. It is, of course, 
out of the question to apply even greatly accelerated 
weathering tests for the purpose of specification testing, 
and perhaps the main purpose of the work described 
here has been to conduct a sufficiently comprehensive 
series of weathering tests, coupled with laboratory 
tests, to show what control tests, if any, are suitable 
for use. This work was started in 1930, and has been 
mainly concerned with the type of wire purchased by 
the Post Office as “‘ stay wire.” At this time the 
quality of wire was controlled by B.S.S. 182-184 (1927), 
and it was being found that certain supplies of wire, 
while satisfactorily meeting the specification require- 
ments, were giving very poor life in service. Since the 
commencement of the investigation the specification 
position has been materially changed by the issue of 
B.S.S. 443-1932, in which modified test methods are 
described in detail. In general, it may be said that 
the new specification (No. 443) calls for a wire which 
shall be at least as heavily galvanised as that which 
would pass the older tests (No. 182), but which in 
addition must have a more ductile coating. Wire 
which will pass the galvanising clauses in specifications 
182-184 (1927) will not ne i the more 
stringent requirements of specification 443, one of 
which is a wrapping test followed by a copper sulphate 
dip test. 

About the time when this investigation was com- 
menced, many manufacturers of galvanised wire were 
actively modifying their galvanising processes with a 
view to providing an improved product. Exactly what 
standards were aimed at by the different firms is not 
known, but it is thought that ductility of the coat and 
a pleasing appearance were probably considered to be 
of primary importance. The question of increasing the 
corrosion resistance of a galvanised wire has not in the 

t been quite straightforward, since there was con- 
siderable diversity of opinion as to the factors governing 
corrosion resistance. To take an example, it has been 
held in certain quarters that electrodeposited zinc will 
resist corrosion more than an equal thickness of ordinary 
galvanising spelter. 

The object of this research has been to throw light 
on the following points: (a) The factors which must be 
considered when assessing the value of a galvanised 
coating; (6) the life of galvanised wire in Britain ; 
(c) the methods of test appropriate to galvanised wire. 
Both laboratory and field tests have been conducted, 
and will be considered separately. Throughout this 
paper the various supplies of wire are identified by 
numbers. Some sources of supply, Nos. 1-8, are not 
actually known, the wires having been supplied by 
the Iron and Steel Wire Manufacturers’ Association in 
connection with some other tests. The gauges of wire 
under consideration are No. 8 S.W.G. and No. 14 
S.W.G. of the type used for stay wires. Some results 
which have been obtained on another size of wire 
are included as a matter of interest. As an incidental 
matter, the question of using stainless-steel wire in 
certain districts has been considered. 

Laboratory Tests.—These have been directed to deter- 
mining the properties of the wires, in respect of the 
various tests which can be applied for specification 
purposes. The following characteristics were deter- 
mined: Firstly, the average thickness of coating, 
determined by stripping in concentrated hydrochloric 
acid containing 0-15 per cent. of antimonious chloride ; 
secondly, the effect of copper sulphate dipping test on 
straight wires; and thirdly, the effect of copper 
sulphate dipping test on wires which had been wrapped 
in helices on, and unwrapped from, mandrels 2}, 4 and 
8 times the standard diameter of the wire. The copper 
sulphate dipping tests were conducted exactly in the 
manner described in B.S.S. 443. It should be pointed 
out that the 24 times mandrel is not mentioned in any 
standard specification, but is included here as repre- 
senting the most severe condition met with in standard 
practice with stay wires, i.e., at the “ make off” of a 
four-strand wire. 

Since stay wire in use will have to withstand wrapping 
around an article 2} times its own diameter there is 








* Communication from the Post Office Research 
Station, Dollis Hill, London, read before the Iron and 
Steel Institute on Friday, May 6, 1938. Abridged. 
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just as stringent a manner. The matter does not 
| appear, however, to be of great importance, since of 
the 17 samples of wire tested at all mandrel sizes only 
| one of those which was satisfactory after testing with 
| the 4-times mandrel was found to fail after wrapping 
|on the 2}-times mandrel. The same argument may 
not apply in the case of fencing wire, which is generally 
terminated by wrapping around itself. That the 
mandrel test does make the requirements for wire 
rather more stringent is shown by the fact that of all 
the wires which the straight dipping test, nine 
samples failed after the use of the mandrel, while of 
the wires which passed the mandrel test satisfactorily, 
five were unable to withstand the longer dip time 
required by straight wires. Out of 36 types of wire 
tested, 17 would have been rejected by the combination 
of tests. 

Structure of the Galvanised Coatings.—The charac- 
teristics of the coatings on many of the wires (including 
all the types of No. 8 S.W.G. wire used for field tests) 
were studied by means of electrode-potential measure- 


TABLE II1.—Loss in Weight and Strength in Industrial 
Spray Test. 


Loas in | 

















Expo- | Total | Total | Residual | Weight | Residual 
sure Weight Loss of Zine — Strength 
P of Zinc.* Weight. “| Expo- , 
| sure.* 
Weeks. | Mg. | Mg. | Mg. Oz. per | Per cent, 
| | sq. ft. 
Fully Galvanised Wire. 
0 440 0 | 440 | a 100 
3 440 162 | 306 | 0-34 98 
6 432 215 240 0-46 v4 
9 415 342 110 | 0-76 98 
12 415 368 80 0-82 93 
t 
4-in. Stripped Bands. 
0 365 | 0 ' 365 “= | 100 
2 365 — | — | - 99 
4 376 243 | +140 | 0-49 | 98 
6 360 262 | 172 0-55 | 93 
8 355 303 | 131 | 0-65 | 96 
10 365 332 | 73 0-70 91 
12 353 | 349 22 | O-%78 95 
| | 
j-in. Stripped Bands 
0 305 0 | 305 | ~ - 
2 330 143 237 0-28 100 
4 330 233 106 | (0-45 | 98 
6 325 268 | 9 | 0-52 | 
8 320 316 j 65 0-62 | 100 
10 330 321 | 39 0-62 | 96 
12 335 | 350 | 25 0-66 | 98 
i i 
j-in. Stripped Bands. 
0 230 ' — 230 | oun ies 
2 230 | 125 200 | 0-26 93 
4 250 206 | 84 0-41 | 98 
6 238 | 222 | 35 0-46 | 96 
s 246 | 258 62 | 0-52 98 
10 238 | 229 25 | 0-47 91 
12 244 304 | 12 | 0-60 100 
{ | | 
Completely Stripped Wire. 
0 0 0 6 ; 6 100 
2 0 | 7 | 0 | 0-16 a1 
4 0 217 0 0-46 | 06 
6 Oo he Bo | 0 0-89 | 96 
8 0 377 0 | 0-79 | 9% 
10 0 529 | o | 111 | 88 
12 634 | 0 1:33 | 98 
| | 


0 | 











* These figures have been corrected for the exposed length of 
the specimens, where this varies slightly from the standard 5 in. 


ments and by metallographic examination. The 
measurement of the rate of change in the potential 
difference between galvanised iron and a reference 
electrode in acid solution has been made by a number 
of investigators, and has been proposed as a specifica- 
tion test. Evans found that, using zinc as a reference 
electrode and a normal solution of hydrochloric acid 
as electrolyte, arrests were found at or about 0-27 volts 
in the case of hot galvanised coatings. With sherardised 
coatings, an arrest at 0-34 volts was obtained. In 
the course of the present investigation similar tests 
have been made on the wires used for field trials, 
using zinc wire as the reference electrode and normal 
sulphuric acid as electrolyte. (Sulphuric acid was 
chosen as it was thought to represent more closely the 
acids found in rain-water.) The testing temperature 
was 25 + 0-5deg.C. At this temperature the potential 
between a mild-steel wire and the reference zinc 
electrode was approximately 0-5 volts. Tests con- 
ducted on No. 8 8.W.G. wire showed that arrests 
occurred in most cases at 0, 0-2, 0-34 and 0-47 volts. 
The effect of the cut end of the wire can be neglected, 
as this was sealed by petroleum jelly. The zero arrest 
is, of course, due to the outer coating of substantially 
pure zinc, while the others appear to represent the 
alloy layers as they become uncovered. 

Metallographic Examination.—In microphotographs 
of transverse sections of the coating after polishing and 





‘etching with dilute nitric acid, the structures of the 





some ground for insisting that it should be tested in 








27 ; 


various coatings can readily be seen, and in the case 
of hot galvanising are very similar to one another. The 


different alloy phases can clearly be seer. In the 
case of one hot-dipped wire the outer coating of pure 
zinc is absent. The metallographic examination reveals 
certain structural differences between the coatings of 
wires which will withstand wrapping without serious 
damage and those on which the coating cracks or 
flakes badly when the wire is wrapped around a small 
mandrel. Two wires which failed most severely on 
wrapping both showed distinct signs of impurities dis- 
persed through the outer zinc envelope, while two 
others, which did not suffer much on wrapping, all 
showed a clean outer layer of zinc. One wire is coated 
with a series of alloys only, no zine sheath being 
visible. This wire appears to have been wiped and 
possibly heat-treated. An electrogalvanised wire has 
a peculiar structure, consisting of at least eight layers 
of varying thickness ; each of these annular rings is 
made by one passage through the plating bath. The 
intermediate layers are superficial oxide films formed 
between successive dips. 

Tests in Spray Chambers.—One further series of 
laboratory tests was made. This was conducted in 
an “industrial fog” spray chamber, the conditions 
in which were made to resemble industrial conditions 
as nearly as possible. It will be seen in the section on 
field tests that there appears to be some doubt as to 
the relative importance of the thickness and ductility 
of a zine coating. To some extent these requirements 
conflict, since it is comparatively easy to produce a 
thin zine coating which will not crack or flake visibly, 
but more difficult to give a wire a thick coating of zinc 
which will behave in the same way ; it has also often 
been observed that zinc-coated wire fails first at points 
where it has been sharply bent or wrapped around a 
small diameter, thereby causing the coating to crack. 
On the other hand, it is known that when iron is 
definitely exposed and zine is in contact with it, the 
zine will, to some extent, protect the iron from corrosion 
by “‘ sacrificial action.” In doing so it is to be expected 
that the rate of corrosion of the zine will be increased 
and also that the area over which the zine will offer 
this protection will be strictly limited. In order to 
throw some light on this aspect of the problem, samples 
of galvanised wire, similar to that used in the field 
tests, were partly stripped of their zinc coatings by 
protecting one part and removing the exposed zinc 
by hydrochloric acid and antimony chloride. In this 
way specimens were prepared having bands of gal- 
vanising interspaced with bands of plain steel. Three 
sets were prepared, in which the stripped bands were 
4 in., } in. and # in. wide, and the galvanised bands 
} in., § in. and } in. wide, respectively. Plain gal- 
vanised wire and completely stripped wire also were 


Six samples of each kind of wire (except the fully 
galvanised, of which four only were used) were placed 
in the industrial spray chamber and samples were 
removed every two weeks (three weeks for the com- 
pletely galvanised) and examined. Measurements of 
loss in weight and strength were made. Two loss-of- 
weight measurements were made, (a) after removal of 
rust cathodically in sodium cyanide, and (b) after 
stripping the residual zine from the exposed portion by 
hydrochloric acid and antimony chloride. In this 
way, since the area of the galvanised coating is known 
in each case, the rate of penetration of the exposed 
iron can be calculated. The accuracy of results is, 
of course, dependent upon the uniformity of the original 
zinc coating on the wire. Complete experimental 
figures are given in Table III. The loss in weight of 
iron without any corresponding decrease in the residual 
strength figure, recorded in some cases in the last 
column of Table III, is due to the fact that (with the 
exception of the initial figures for strength) all the 
figures apply to tests on individual samples which 
necessarily differed initially from one another. 

The results shown in Table III, when considered in 
conjunction with those obtained in the field tests, 
demonstrate one important point, namely, that the 
continuity of galvanising is not in all circumstances 
the most important factor, but that the thickness, 
even when it involves a little brittleness, is more to be 
sought for. It must here be stressed that this test, 
conducted as it was in spray chambers in which the 
content of sulphurous gases was abnormally high, 
should not be regarded as universally applicable, since 
the relative rates at which iron and zine corrode in 
different atmospheres vary, the rates being more 
comparable in areas where the atmospheric pollution 
is greatest and the disparity being greatest in clean 
and possibly saline atmospheres. In the spray cham- 
bers the rates of attack of iron and zine are closer 
than in any of the atmospheres which have been tested, 
and so these results should be regarded as indicating 
possible behaviour in industrial areas and further 
deductions avoided. 

It is, however, remarkable that with the zinc coating 
spaced instead of continuous, the total loss of weight 
of the specimens was in almost al) cases less than that 
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j | 
of either plain steel wire or galvanised wire, even with | stout wooden frames were made, each capable of | about 30,000/. per annum from all sources. Further 


the wide spacings adopted in the tests. 
inferred that in certain circumstances the electro- 
chemical protection of iron by zine will save con- 
siderably more iron than it will cost in zinc used up, 
and that a considerable degree of protection is exercised 
at appreciable distances from the boundary of the 
zinc. It seems probable, however, that this type of 


protection will break down in circumstances such as| actual contract deliveries to B.S.S. 
| from stores, and two varieties of ungalvanised wire 


marine exposure, when the zinc itself becomes some- 


It can be | holding 90 wires, 8 in. long. The wires were supported | growth of membership support, it is urged, is the only 


horizontally in a single layer, 1 in. apart. The frames | possible basis for a steady advance in the activity and 


were constructed so that a lid and bottom could be 
screwed into position for transport purposes and 
readily removed at the exposure station. 


In addition to this, wire taken from 
183 was drawn 


manufacturers. 


what passivified, and may therefore not be expected | (i.e., the plain mild-steel wire from which the galvanised 
to protect the iron so thoroughly by electro-chemical | wire was produced) were obtained from manufacturers 


means. 

B.N.F. Stripping Test.—Since this work was started, 
the British Non-Ferrous Metals Research Association 
have developed a new type of stripping test. This test 
(here called the B.N.F. test) is designed to measure the 
minimum thickness of the zinc. The essence of the 
test (which has been described by Britton) is to 
strip the coating from the wire by electrolysis, using 
a pre-determined and specified quantity of electricity, 
and then to examine the wire for spots of bare iron 
by immersing it for a short time in dilute copper 
sulphate solution. The coating is specified by the 
length of time it should take for current at a certain 
density to bare the iron. A modification which has 
been introduced at Dollis Hill is to replace the ammeter 
in the circuit by an ampere-minute meter. By doing 
this the necessity for strict control of the current is 





Tasie VI.—Results of B.N.F. and Preece Tests. 
| Mi | I 
Minimum inimum reece 
Gaage pte | Coating Coating Test 
| (D). (LD (Straight). 
No On. per | Oz. per Oz, per | Min 
aq. ft aq ft aq. ft | 
8 0-97 0-81 0-77 | 4-7 
4 0-06 0-71 0-67 5-0 
os 0-55 | 0-43 ~ 4-0 
ia 0-79 0-73 4-7 
4 0-93 0-86 0-85 3-2 
14 0-85 0-79 0.76 3-8 
14 1-04 0-04 No satis- 
factory 
| | figure 
| obtained 
14 0-55 0-47 | - 3-2 


Minimum coating (1) refers to the coating thickness deter- 
mined exactly as recommended by Britton. 

Minimum coating (II) is the value obtained by setting the 
current approximately and using an ampere-minute meter. 


avoided, and an approximate setting only need be 
made, This alteration is not of much consequence in 
laboratory testing, when a comparatively uniform 
voltage is obtainable from batteries or the direct current 
mains, but will make a material difference in the case 
of works tests, where the mains voltage may vary over 
a considerable range. Most of the wires which were 
still available at the time when this method was 
published were tested, and the results are given in 
Table VI, where figures obtained by both modifications 
of the method are quoted. For reference, the Preecs 
test values and the average weights of the coatings are 
also given. 

Field Tests.—In recent times it has been more and 
more realised that the use of empirical tests for corro- 
sion resistance is liable to lead to entirely false conclu- 
sions in the study of corrosion problems. This is 
particularly noticeable when the effects of coatings 
of different compositions are being compared, such as 
zine and cadmium, but it is apparent to some extent 
when different varieties of zinc are under comparison. 
Thus, for example, it has been shown by many observers 
that different types even of hot-galvanising will dissolve 
at appreciably different rates in copper sulphate 
solution. This criticism also applies to accelerated 
corrosion tests such as the various spray tests which 
are employed, and in the present state of knowledge 
the use of the field test as the ultimate criterion is 
still necessary. In the present case field tests were 
conducted at 15 stations throughout Britain, the 
actual districts having been chosen to represent almost 
all the different types of atmosphere encountered where 
overhead telephone-plant construction is possible. The 
one condition missing is that of an uncontaminated 
atmosphere on the sea coast. A station at Aberystwyth 
was intended to provide this, but the results obtained 
are not those which would be expected in a pure 
sea-coast atmosphere, and wires returned from this 
station gave a distinct reaction for sulphates, which 
are derived from smoke, but little or no chloride could 
be found. The following stations were selected : 

(1) Manufacturing Districts of Various 
Widnes, Warrington, St. Helens, Hanley, Sheffield, 
Birmingham, Maryland (London, E.). 

(2) Urban Areas.—Taplow, Aberdeen, Dollis 
(London, N.W.2), Shepherd’s Bush (London, W.). 

(3) Rural and Suburban.—West Coast: Aberyst- 
wyth; East and West Midlands: Spalding, Marl- 
borough ; Lake District : Plumpton. 

The details of the test are as follows 


Hill 


:—A number of 


| 11 and 16. The No. 14 S8.W.G. wire from stores was 
found to have been supplied by manufacturer 13 and 
|the No. 8 S.W.G. wire by manufacturer 14. The 
| whole test has run for 5} years, and five-year tests 
have been completed on all the wires enumerated, 
except on those not galvanised; these have been 
tested only to 24 years. Each wire before insertion 
in the frame was cleaned in benzene and weighed, 
and 1} in. at each end was protected by dipping 
in hot petroleum jelly. Before placing the wires 
in position in the frames all the sockets were stuffed 
with petroleum jelly. The relative position of the 
wires in the frame was a matter of chance. After 
fitting the frames they were closed and despatched to 
their various exposure stations. There the tops and 
bottoms were unscrewed, and the wires were exposed 
out-of-doors for six months (March to September), 
after which they were returned to headquarters for 
examination. 





(To be continued.) 








| NON-FERROUS METALS RESEARCH. 


| THE progress made with the scheme for extending 
|the headquarters and laboratories of the British 
| Non-Ferrous Metals Research Association in Euston- 
| street, London, N.W.1, is referred to in some detail 
|in the 18th annual report of the Association for the 
| twelve months ending December 31, 1937, which was 
| presented, and unanimously adopted at the annual 
| general meeting, held at the Savoy Hotel, London, on 
|June 20. The report states that the total freehold 
| property now owned by the Association is about 
| 13,000 sq. ft. in ground area, of which roughly one- 
third is occupied by the old building and one-third 
by a new building now in course of construction, 
| parallel to and 20 ft. distant from the present head- 
| quarters building, the remaining third of the property 
| being reserved for future extension. Work on the new 
building was commenced in December, 1937, since 
when, owing to favourable weather conditions, rapid 
progress has been made. The new building is a four- 
storey steel-framed structure with brick walls and 
fire-resisting, hollow tile floors. It has a frontage, on 
Euston-street, of 90 ft., an external width of 32 ft., 
and an overall height, from the basement floor to the 
flat roof, of 47 ft. The space, 20 ft. wide, between 
the new block and the north wall of the old block, 
will accommodate, at street level, the loading dock 
required by the London County Council and a single- 
storey melting shop at semi-basement level. The 
main entrance and staircase, and the intercommunica- 
ting staircase between the new and old blocks, are 
situated at the western end of the new building, leaving 
an internal floor area of about 2,000 sq. ft. for labora- 
tories and offices, at each storey. 

The contract date for the completion of the new 
building is September 14, 1938. Essential alterations 


The tests | 
cover Nos. 8 and 14 8.W.G. wires from eight different 








usefulness of the Association. This matter was 
referred to by Lieut.-Colonel J. H. M. Greenly, C.B.E., 
the chairman of the Council, at the lunch which 
followed the annual general meeting. In the course 
of his speech in response to the toast of the Association, 
proposed in a humorous speech by Commander Sir 
Charles Craven, Colonel Greenly asked for a little more 
support from people who were not primarily users of non- 
ferrous metals. Very few general-engineering firms did 
not utilise non-ferrous metals, and considerable increase 
of support from this section of industry would give great 
encouragement. No industrial concern could rest on 
its oars and progress could only be considered in terms 
of research. The scientist was eager and willing to 
help, and it behoved the industrialist to consult the 
research worker and tell him what he required. Colonel 
Greenly also proposed the toast of the guests, which was 
acknowledged in a happy speech by Lieut.-Colone 
J. T. C. Moore-Brabazon, M.C., M.P. 

As is always the case, a good deal of space in the 
report is devoted to the researches in progress. In 
this connection it is pointed out that considerable 
demands on the time of the senior staff had been 
made by the new building, and, for this reason, progress 
in a few researches has been less rapid than would 
otherwise have been the case. On the whole, how- 
ever, the wide research programme, now in hand. 
has been steadily advanced. Since the period covered 
by the previous report, experimental work has been 
carried out on 16 major researches, 14 in the Associa- 
tion’s laboratories and two extra-murally. The 
various researches concerned with melting and casting 
problems in aluminium alloys, tin, bronze and nickel 
silver, it is stated, have definitely extended the know- 
ledge of the factors which control the soundness and 
uniformity of ingots and castings. On the subject of 
material for iron pots for melting aluminium and its 
alloys, experiments are being made to determine the 
resistance of a wide range of cast irons and alloy cast 
irons, to attack by molten aluminium at different 
temperatures. These experiments, which have included 
tests of protective coatings, are now nearing com- 
pletion. 

Important progress has been made in work on 
mechanical properties, especially resistance to creep 
under prolonged stress, on corrosion and protection. 
on electrodeposition, and on various other subjects. 
The effect of the iron and manganese contents of 
70 : 30 cupro-nickel, on its resistance to corrosion, has 
been one of the main subjects under investigation in 
the condenser-tube corrosion research. It has been 
shown that the presence of suitable percentages of 
iron and manganese is of importance if the best results 
are to be obtained. The work of Mr. T. H. Rogers, 
on the biological aspects of corrosion, has been con- 
tinued at the Imperial College, South Kensington, and 
has been concerned principally with the identification 
of bacteria, causing pitting attack, and with methods 
for inhibiting the action of the bacteria. In the 
section concerned with electrodeposition research, a 
simple method for determining the thickness of 
chromium coatings has been worked out, while, in 
the course of work on the acid tin-plating bath, an 
improved solution has been developed, for which a 
patent application has been made; this solution 


lenables smooth, ductile, protective deposits to be 
| produced. 


The above-mentioned investigations constitute only 





to the interior of the existing building, however, will| a few of the research activities of the Association, but 
not be made until the new block is complete and testing they give some idea of the wide ground covered. 
machines and other equipment moved into it. The| During the year, the Association issued 34 research 
transfer of equipment and the rearrangement of the | reports to its members, compared with 28 in 1936 and 
old building will necessarily take some time, and it is | 33 in 1935. In addition, 744 major technical inquiries 
anticipated that the new building will be equipped and | were undertaken for members during 1937, against 
the staff settled in their new quarters in the spring of | 624 in 1936 and 579 in 1935. A feature of recent 
1939. More than 60 workers are now crowded in the old development has been the extension of co-operation 
building, and great advantage to research and other | with other organisations engaged in, or interested in. 
work will be gained by the expansion into double the | metallurgical research. The British Cast [ron Research 
space and by the provision of needed additional equip- | Association is providing materials in connection with 
ment for which room cannot now be found. | the investigation on melting pots for aluminium, while 

The financial position of the Association is set out | joint researches with the Institution of Civil Engineers, 
briefly in the report. This shows that the income for| on the soil corrosion of metals, with the Institute of 





1937 was considerably in excess of ordinary expendi- 
ture; the industrial subscriptions amounted to 
18,3001., the Government grant to 10,7501., and the 
expenditure on research and development to 17,4001. 
It is emphasised, however, that upwards of 20,0001. 





Welding, on the weldability of non-ferrous metals, 
and with the Institution of Automobile Engineers, on 
the deep-drawing properties of metals, are already in 
progress or are under consideration. The Association 
is also co-operating with the technical organisations of 


Kinds.— | 


was expended on the purchase of property during the | the steel industry in an inquiry into the possibilities 
year under review, thus consuming all the year’s| of research on rolling and rolling mills, and with the 
savings and more than half of the accumulated reserve. | Electrodepositors’ Technical Society in drafting techni- 
| A further amount of not less than 25,000/., it is stated, | cal clauses for specifications for electro-deposited 
| is likely to be required, nearly all before the end of | coatings. 
1938, to complete the new building, to provide for | 

peered alterations to the old premises, and for rad Covour-Licut Signats on SovurHenD Live.—The 
fue greemen of new Cppaens. Research activity | installation of electric colour-light signals on the London 
will increase when the extensions are taken into use, and North-Eastern Railway line between Wickford and 
|and it is thought that ordinary expenditure is likely | Southend, 12} miles in length, has just been completed, 
to overtake, very soon, the present rate of income of ‘ and the signals brought into operation on Sunday, June 26 
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THE ROYAL AGRICULTURAL 
SHOW AT CARDIFF. 


To those who are not closely in touch with 
agricultural work, it is difficult to see why the 
industry should appear to be in a state of chronic 
depression. Apart from the fact that it is the largest 
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situation is that, as shown during the last war, 
considerable time is required to transfer peace-time 


| production toa war basis, since nature cannot be 


| 


hurried. In spite of the Government measures 
already referred to, there is at the present time 
some 10 per cent. less land under cultivation in this 
country than there was in 1914, and although the 


single industry in the country, it has been recognised | decrease is very largely, if not entirely, offset by 
ever since the last war that the home production of | increased output per acre, the fact remains that 
all classes of agricultural products on the largest | home produce only represents some 40 per cent. of 


possible scale would be of the utmost importance 
in any future struggle. It might, therefore, be 
anticipated that the Government of the day would 





our consumption. One of the primary difficulties 
in a rapid war-time expansion would be the shortage 
of mechanical appliances, since a large area would 
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take every possible step to safeguard and encourage | have to be converted from grass-land to wheat 
the industry, and it is only fair to say that by | 


the land-fertility schemes, the establishment of 
marketing boards, and other measures, a consider- 
able amount has already been done in this direction. 
That more could be done will hardly be disputed, 


| 
| 
| 


growing, and this would involve a greatly increased 
demand for tractors, tractor ploughs, and so on. 
Unfortunately, our productive resources in these 
directions have fallen off considerably owing to the 


| closing of foreign markets for various reasons, and 


but the essential difficulty is that the prosperity of | 
| Government have the most favourable opportunity 


this country largely depends on the interchange of 


manufactured goods with agricultural produce from | 


abroad. These products come from countries where 
the standard of living is lower than our own, or 
where the natural conditions favour agriculture to 
a greater extent than in this country, and it must 
always be an open question as to how far these 
factors should be artificially offset in peace time by 
subsidies in one form or another to the home 


industry. The most unfortunate factor in the 


it weld appear to be in this direction that the 


of offering further help to the industry. What 
particular form this help should take need not be 


| discussed at the moment, but it may be said that 


the agricultural-implement industry is now in a 
very favourable condition for expansion. As is 
well known, the extreme depression of the past few 
years has led to the elimination of a number of 
old-established firms, but it has also resulted in 
those which have survived giving the closest atten- 
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tion to the design of their products, with a view to 
holding their own under conditions of increased 
competition. In consequence, marked improve- 
ments have been effected in British implements of 
practically every type. This fact has been clearly 
brought out in our description of the various 
appliances exhibited each year at the Royal Agricul- 
tural Show, and further evidence in the same direc- 
tion is afforded by the exhibits at this year’s Show, 
which opened at Cardiff on July 5 and will close on 
July 9. The Show was last held in Cardiff in 1919, 
and it is a somewhat striking fact that in that year 
the shedding in the implement yards devoted to 
general exhibits extended to 4,540 ft., as against 
1,565 ft. this year. On the other hand, there is very 
little difference in the length of shedding devoted to 
machinery exhibits, the actual lengths being 
4,200 ft. in 1919 and 3,930 ft. at the present Show. 
The previous exhibition at Cardiff was of rather 
exceptional size, and the total of 8,140 ft. of 
shedding this year is of the same order as that of 
the last 10 shows. The same remark applies to 
the number of stands, there being 342 at Cardiff 
against an average of 365 for the past ten years. 

Messrs. Wallis and Steevens, Ltd., of Basingstoke, 
are showing the Diesel road roller illustrated in 
Fig. 1, annexed, which is the latest addition to their 
well-known range of Advance rollers, examples of 
which have been previously described in our columns. 
The new model is made in two sizes, weighing 
6 tons and 8 tons, respectively, in working order, and 
is thus somewhat smaller than the other rollers of 
the same type already on the market. The general 
construction is, however, very similar, and 
need not therefore be described in great detail. 
Apart from the smaller dimensions, the chief 
| difference in the new model, which is known as 
type H, is that it is fitted with a two-cylinder 
engine with a capacity of 2,628 c.c. in place of a three- 
cylinder engine with a capacity of 3,950 c.c. The 
smaller engine develops 18} brake horse-power at the 
governed speed of 1,050 r.p.m., as against 28 brake 
horse-power for the larger. The rolling width of 
the new model is 6 ft., as against 6 ft. 2 in. or 
6 ft. 4 in., and the diameter and width of the rear 
rolls are 4 ft. and 1 ft. 11} in., as against 4 ft. 6 in. 
and 2 ft. or 2 ft. lin. The diameter and width of 
the front rolls are 3 ft. 6 in. and 2 ft. 9 in., as against 
3 ft. 9 in. and 3 ft. The wheelbase is 8 ft. 10 in., 
as against 10 ft., and the turning circle, outside 
radius, is 13 ft. 6 in., as against 15 ft. The overall 
length is 14 ft. 7 in., the overall width is 6 ft. 2 in., 
and the overall height is 6 ft. 3 in. The corre. 
sponding dimensions on the larger models are 
16 ft. 2 in., 6 ft. 4 in., and 6 ft. 8 in. A further 
difference between the two models is that whereas, 
in the larger size, the transmission is bolted together 
to form one unit, in the smaller, the gearbox is con- 
nected to the engine clutch through a flexible coup- 
| ling, and in addition, the primary clutch, which in 
| the larger models is of the Ferodo-lined cone type, 
|is of the single-plate type in the smaller model. 
| Features that both models have in common are that 
| the gear box is designed to give four road speeds of 
| § m.p-h., 14 m.p.h., 2} m.p.h., and 4 m.p.h., with 
|reverse on all four gears, and that the reduction 
| gearing is fitted with spur and bevel gears through- 
out, the differential gear being of the four-pinion 
type with an automatic locking device. Other 
common features are the direct spur-gear drive to 
the rear rolls, the rolls revolving on their axles and 
being each positively driven, and the fitting of 
the Advance automatic’ cambering device to the 
rear axle. The forecarriage is also the same in 
both models, being of the undersling type with 
overhead steering operated by machine-cut worm 
and segment. The roll rims of the 6-ton type H 
model are of steel plate, and of the 8-ton type H 
model of cast-iron. The water tank capacity on 
both these models is 80 gallons, and as in the case 
of the larger models, both can be supplied with 
a driver’s awning, water sprays and supply tank, 
water-ballast rolls, power take-off, and road scarifier, 
as additional fittings. 

The majority of the exhibits of Messrs. Ruston 
and Hornsby, Limited, of Lincoln, have already 
been described in our columns, but the small engine 
illustrated in Fig. 2, above, is a new addition to 
the range of horizontal models made by the firm. 
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7 
It is of the cold-starting type, and is designed to | 
develop a maximum of 6 b.h.p. for short periods, 
or 5} b.h.p. on continuous duty. The running 
speed is 550 r.p.m. As is well-known, engines of 
this type are economical in fuel consumption and 
have an exceptionally long life, and a further advant- 
age is that they can be operated successfully by 
unskilled labour. The cylinder head is a separate 
casting, machined to receive the liner, and secured 
to the bedplate by studs and accessible nuts. The 
liner is of close-grained hard cast-iron. ‘The cylinder 
jacket and main bearing pedestals are embodied in 
the bedplate casting, and means are provided for 
removing scale and dirt from the jacket, while an 
oil tray is cast at the base of the bed to prevent oil 
from damaging concrete foundations. The piston 
is of a special cast-iron mixture highly resistant to 
wear, and is fitted with a gudgeon-pin of the fully- 
floating type. The crankshaft is machined from a 
mild-steel forging, and is fitted with cast-iron balance 
weights, securely locked to the webs. The crank- | 
shaft bearings are of large size, and are split in such 
a way that the maximum pressure is not taken at 
the joint. The bearings are lubricated by oiling 
rings. Two cast-iron flywheels are fitted as shown, 
the wheels being machined on the face and edges 
of the rim. ‘The valves are controlled in the usual 
way by cams on a side shaft, and are of the mush 
room type. The fuel pump, which can be clearly 
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seen in the figure, is mounted on a bracket embody- 
ing an oil bath, which encloses the hardened-steel 
cam operating the pump and driven from a cam on | 
the side shaft. The atomiser is of the Ruston type, 


Fic. 3. 








and is fitted with a fuel filter. The engine is pro- 
vided with a centrifugal-type governor giving close 
speed regulation. The oil tank holds sufficient | 
fuel for eight hours’ working. The piston and big- 
end bearings are lubricated by sight-feed lubricators, 
but a mechanical lubricator can be fitted if so 
desired. The engine can be readily started by 
hand, and is suitable for fuels having a specific 
gravity not exceeding 0-88 and a viscosity not 
exceeding 40 sec. at 100 deg. F. The crankshaft is 
extended on both sides for fitting a belt pulley. 
The approximate weight is 84 cwt. 

When dealing with the exhibits at the Wolver-. 
hampton Show last year, we described a bracken 
breaker exhibited by Messrs. Harrison, McGregor 
and Company, Limited, Leigh, Lancashire. It 
may be recalled that the principle of this imple- | 














ment, of which the description appeared in vol. 
exliv, page 31 (1937), was to shear off or bruise the 
young shoots soon after they appeared, a repetition 
of this process two or three times in the first year, | 
and again in the second year, so weakening the 
roots that the bracken is effectively disposed of. | 
The instrument described consisted of a mild-steel | not been exhibite fore 
bar of square section, circular shanks being | ¢ ae ae ee 
machined near each end of the bar, over which split 
The bearing bolts also 


Messrs. 


Fie. 4. Tracror Expanpina RAKE; 


rake illustrated in Fig. 4, above. 


through the usual pawl and ratchet wheel mech- 
anism. The lift is claimed to be exceptionally 
simple owing to the efficient locking device and 
the careful balance of the tipping arrangements. 
The rake incorporates all the essential features 
of the firm’s well-known Albion expanding horse 
|rake. These features include roller bearings, and 
a built-in lifting jack. Taper tines are fitted, and 
are adjustable for depth and pitch, each tine being 


bearing caps were bolted. 
passed through chain shackles, to which chains 
were attached at the front to draw the bar over 
the ground by horse traction, and at the rear for 
connections to drag weights to prevent the bar from 
overrunning when it was being drawn downhill. 
Two improvements have been effected in this 
appliance since it was exhibited at Wolverhampton. 
Instead of the square section revolving bars, cast- 


iron bars with concave faces, as shown in Fig. 3,| carried in a separate guide bracket. The expand- 
annexed, have been substituted, the new bars| ing ends are designed on the lazy-tong principle, and 


are hinged on to the main frame of the rake. 
fold up vertically when the rake is closed to facilitate 
travelling along roads and through narrow gate- 
ways. Although, as stated, the expanding ends 
are hinged to the main frame, they are quite rigid 
and strong enough to prevent any distortion when 
in their working position. The rake made in 
three sizes, the smallest having an expanded width 
of 10 ft. 6 in. andaclosed width of 7 ft. Sin.; the 
middle size an expanded width of 11 ft. 9 in. and a 
closed width of 8 ft. 11 in.; and the largest an 
expanded width of 13 ft. and a closed width of 
10 ft. 2 in. The wheels are 4 ft. in diameter in 
each case, and the number of tines are 26, 30 and 


having been found to give increased bruising and | 
crushing effect with less weight, and consequently | 
with less draught. The second improvement con- 
sists in an alteration of the hitching arrangement to 
enable the horse to travel on the treated growth 
just outside the growing oracken. The new 
arrangement will be clear froma the figure, which 
shows a double-bar breaker. It makes the work 
for the horse much lighter if the bracken is treated 
at the best stage of its growth, which is when the 
fronds have just reached their maximum height, 
having drained the rhizome and before they have 
begun to store up food for the root system. The 
smallest size of breaker gives a cut of 4 ft. 2 in.,| 
and will serve for 8 acres to 10 acres per day. It 
is stated that to get the most economical results, 
resort should be had to ganging, in which case a 
tractor may be employed. 


is 


34 respectively. 

A new stationary air-cooled engine is being shown 
by Messrs. Petters, Limited, of Yeovil. This engine, 
which is illustrated in Fig. 5, opposite, is of the 


The same firm are showing the tractor expanding | vertical, single-cylinder type, operating on the 


is specially designed for tractor operation, has | horse-power sizes. 
It is of the self-acting | in weight, it is claimed to be specially suitable for 

type, a trip cord, operated by the driver from | driving elevators and similar machinery, and for 
| the seat on the tractor, putting the lift into action | installation in confined spaces for electric lighting 
| and pumping. 





They | 


| with adjusting screws for the valve clearance. 


Harrison, McGrecor AND CoMPANY, LIMITED. 


This rake, which | four-stroke cycle, and is made in 14, 2 and 3 brake- 


As it is very compact and light 


As will be clear from the illustration. 
the flywheel is enclosed, the casing being of welded 
steel. The flywheel incorporates a fan, and the air 
leaving this fan at high velocity is directed by a 
deflector round the deeply-finned cylinder, head 
and valve pockets. Provision is made for the 
ready removal of the cylinder head and barrel, and 
the induction pipe is particularly accessible and 
readily detachable. The valve tappets are enclosed 
in an oil-tight and dust-proof case, which is readily 
removable for tappet adjustment. The piston is of 
aluminium alloy, and is fitted with two compression 
and one slotted scraper rings. The gudgeon pin is 
of hardened steel, and is secured by Circlips. The 
connecting rod is an H-section drop forging, fitted 
with a phosphor-bronze bush in the small end, 
the large-end bearing having steel-backed shells 
lined with white metal. The crankshaft is a drop 
forging, carefully balanced, and is carried in bear- 
ings of similar type to the big-end. The cam- 
shaft is a drop forging with accurately ground 
profiles. The valve tappets are of hardened steel. 
The 
crankcase breather is fitted to the tappet casing to 
ensure that the guides are continuously lubricated 
by oil mist. The engine will operate equally well 
on petrol or paraffin, the carburettor being of Messrs. 
Petter’s own manufacture, and provided with a 
variable jet and strangler, to assist easy starting and 


slow-speed running. Ignition is by high-tension 
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magneto with an impulse starter. A centrifugal 
governor is fitted. The gear runs in an oil bath 
maintained at constant level, and the governor is 
designed to give a speed variation of 20 per cent. 
while running. Splash lubrication is employed, a 
diffuser being fitted on the connecting rod to 


distribute the oil to the various bearings by means | 


The gear train is lubri- 
An extra 


of troughs and oil ways. 
cated by a revolving thrower. 
capacity oil sump is fitted. 
geared to the crankshaft and is detachable. The 
power take-off is in the form of a belt pulley or 
chain sprocket on an extension of the crankshaft at 
the flywheel end. The large diameter of the shaft 
renders an outer bearing unnecessary. The standard 
size of pulley is 5 in. diameter by 43 in. face. A 
silencer is fitted as shown, but the exhaust manifold 
is screwed so that an extension pipe may be fitted 
if desired. The fuel tank has a capacity of 1} 
gallons, and if the engine is required to run on 
paraffin, an auxiliary tank is fitted with a two-way 
cock for starting up on petrol. The 14-brake 
horse-power engine has a cylinder bore of 80 mm. 
and a piston stroke of 82-55 mm. It runs at 
750 r.p.m. on petrol and 850 r.p.m. on paraffin. The 
2-brake horse- power and 3-brake horse- power engines 


large | 
The starting handle is | 


have cylinder bores and piston strokes of the same 
dimensions, but the 2-brake horse-power engine 
runs at 1,000 r.p.m. and the 3-brake horse-power at 
1,500 r.p.m., the speed in these two cases being the 
same on either petrol or paraffin. The weight of 
the standard engines of all three powers is 172 lb. 
with flywheel, but a lightweight model is available 
weighing only 135 lb. with a standard flywheel. 
A special heavy flywheel can be fitted for electrical 
work, if required. 

| A gapper for spacing and cultivating root crops 
}on the baulk or ridge is shown by Messrs. E. H. 
| Bentaii and Company, Limited, Heybridge, Maldon. 
|This machine, which is illustrated in Fig. 6, 
above, has been designed by Mr. H. C. Kent after 
|prolonged experiments, and is quite different 
|in action from others which have been placed on 
| the market from time to time. As will be clear 
| from the illustration, the machine is provided with 
|a steel frame carried on two travelling wheels. 
| The travelling wheels are cone shaped, and provided 
| with permanent cleats. They are mounted on an 
axle which carries a bevel wheel, the corresponding 
pinion being keyed to the end of a longitudinal 
shaft on which two cutting discs or segments are 
mounted. The rotary and forward movement of 





CattLe Truck on 3-Ton Cuaassis; Messrs. Reo Morors, 


LIMITED. 


the discs gaps the rows of plants, leaving them 
ready for singling. Variations in the size of the 
bunch left by the gapping can be obtained by 
slacking the clamping nut holding the two discs, 
rotating the rear segment, and again clamping up. 
Adjustable cleaning hoes are mounted behind the 
gapping discs, so that the machine not only gaps 
the rows, but at the same time cleans the drills. 
If the row happens to be thin, ‘the operator can 
readily lift the gapping discs clear of the plants by 
raising the handles of the machine, the cleaning 
hoes meanwhile remaining in operation. Three 
sets of bevel pinions are supplied with each machine, 
and by using the appropriate set, bunch centres can 
be obtained 8 in., 9 in., or 10 in. apart. If specially 
ordered, pinions and bevel wheels can be supplied 
to obtain bunch centres 11 in., 12 in., or 13 in. 
apart. The angle of draught on the machine can 
be altered by the operator at will by means of the 
lever shown. The machine is easily capable of 
gapping about two acres per day. 

Up till recently, the well-known Farmall tractors, 
exhibited by Messrs. International Harvester Com- 
pany of Great Britain, Limited, Harvester House, 
259, City-road, E.C.1, have been made in three 
sizes, known as the F-12, F-20 and F-30 models, 
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the numbers corresponding approximately to the 
horse-power developed. The smallest model was 
described in ENGINEERING, vol. cxxxviii, page 33 
(1934), and it may be recalled that it is suitable for | 
drawing a single deep-digging plough, and for other | 
work of a relatively light nature on small farms. 
To meet the requirements of farmers who require | 
a rather more powerful tractor, but whose work | 
would not justify the purchase of a 20-h.p. model, | 
a new tractor, known as the F-14, has been added 
to the range. This tractor, which is shown in 
Fig. 7, page 31, pulling a 9-tine cultivator working 
at a depth of 9 in., will give ample power at a low 
cost for small acreages, and may, of course, also be 
used as an auxiliary tractor on larger farms. As | 
typical of the work of which the tractor is capable, | 
it has ample power to pull a two-furrow plough 
under average conditions. The machine is equipped | 
with belt pulley and power take-off, and operates 
on paraffin. The engine is a four-cylinder model 
with a cylinder bore of 3 in. and a piston stroke of 
4 in., and runs at 1,150 r.p.m. to 1,650 r.p.m. 
The power developed at the latter speed on the 
belt is 17-5 brake horse-power, and the drawbar 
horse-power is 14-5. The drawbar pull is 2,150 Ib., 
and there are three forward speeds, of 2} m.p.h., 
3 m.p.h., and 3} m.p.h. The reverse speed is 
2} m.p.h. The cylinder sleeves are replaceable. 
The clutch is a single-plate model, 9 in. in diameter. 
The engine is provided with force-feed lubrication, 
the crankshaft being drilled to convey the oil to 
the big-end bearings. The shaft is Tocco hardened, 
and has electrically-heated and tempered bearing 
surfaces. The engine cooled on the thermo- 
syphon system. The ignition is by high-tension 
magneto, fitted with an automatic impulse starter. | 
A new type of replaceable oil-filter element is fitted | 
which allows the tractor to run 120 hours between | 
complete oil changes. A breather on the valve | 
housing removes the gases from both the crank- 
case and housing. A double universal joint is fitted | 
between the engine and gearbox, and the gears | 
are of nickel-chrome alloy steel. Ball or roller 
bearings are used throughout, and spring-loaded 
raw-hide dust seals are fitted at all the necessary | 
points. The belt pulley is 12} in. in diameter and | 
runs at 797 r.p.m., giving a belt speed of 2,580 ft. | 
per minute. The power take-off shaft runs at) 
550r.p.m. The F-14 tractor is fitted with the special 
differential brake control through the steering wheel 
described in connection with the F-12 model, the 
tractor having a turning radius of 7 ft. The rear 
wheels can be set in or out for 44}-in. to 79-in. 
treads on the standard axle, and in addition a special 
axle can be supplied to permit setting the wheels out 
to 93 in. The front-wheel tread is adjustable from 
44 in. to 64 in. The tractor can be supplied with 
either steel or pneumatic tyres. When the latter | 
are fitted, rear wheels with heavy cast-steel centres 
are provided, the weight of these centres in itself 
being sufficient to give adequate traction for the 
general run of farm work. A number of quickly 
attachable implements are available, including a 
two-way plough, row-crop cultivator, power-drive 
mower, and beet puller. Any of these implements, 
and also the drawbar, can be placed in position or 
removed simply by slacking off four nuts, the two 
holding brackets being slotted to enable them to 
be drawn off over the nuts when slack, and being 
provided with registers to ensure the implement 
being located in the correct position. The wheel- 
base of the tractor is 77 in., and the overall length is 
124 in. The drawbar has a vertical adjustment of 
74 in. and a horizontal adjustment of 16 in. 
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A number of chassis fitted with bodies for farm 
and estate work are shown by Messrs. Reo Motors, 
Limited, Great West-road, Brentford, Middlesex. 
One of these is an estate wagon or shooting brake 
which can be used to carry six passengers or be con- 
verted to carry baggage, shooting equipment or 
light farm produce, and another is the cattle truck 
illustrated in Fig. 8, page 31. This truck 
mounted on a 3-ton chassis, and has a body 14 ft. 
long, 7 ft. 6 in. wide, and 6 ft. 6 in. high inside. 
It is provided with spring lifts for the rear ramp, 
und a removable upper deck as shown. The chassis 
is fitted with a six-cylinder engine, with a cylinder 
bore of 3% in. and a piston stroke of 4} in. The 
R.A.C, rating is 24-38 h.p., and the maximum brake 
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Oner-Horse Motor Mower; 


horse-power is 70 at 2,800 r.p.m. The maximum 
torque is 145 lb.-ft. at 1,200 r.p.m. The cylinder 
block is of chrome-nickel alloy with detachable 
head. The pistons are of LO-EX alloy, of Tee-slot 


design. Inserts of alloy-steel are fitted in the 
cylinder for the exhaust-valve seats. The con- 


necting rods are of I-section and are balanced. 
The crankshaft is 2} in. in diameter and is fitted with 
balance-weights. It is carried in four main bearings 
with a total bearing area of 42. sq. in. The camshaft 
is also carried in four bearings, and is hardened and 
ground on all cam and bearing surfaces. The 
tappets are of the mushroom type. Full pressure- 
lubrication is provided for the main, big-end and 
camshaft bearings, the oil being delivered through 
passages drilled in the cylinder block, so that there 
are no interior oil pipes. A down-draught car- 
burettor is fitted, incorporating an air cleaner and 
acceleration pump with choke and throttle hand 
The induction manifold is heated by the 
exhaust gas. The clutch is a Borg and Beck single 
dry-plate model, 10 in. in diameter. The design 
embodies a spring-loaded centre to ensure a smooth 
take-up under all conditions. The gearbox gives 
four ratios, the fourth gear being direct. The 
other three ratios are 1-94, 3-63 and 6-72 to 1, and 
the reverse ratio is 8-07 to 1. The gears are of the 
constant-mesh type, and the countershaft is driven 
by helical wheels to ensure quiet operation. Provi- 
sion is made for a power take-off on the off-side of 
the gearbox. The driving shaft is of the needle- 
bearing type with balanced tubular propeller shafts. 
The rear axle is of the fully-floating type, with a 
reinforced cast-steel housing. The final drive is 
by spiral bevel, and the differential is of the four- 
The rear axle is fitted with taper- 
roller bearings throughout. The steering gear is of 
the Ross cam and lever type. Four-wheel brakes 
of the self-equalising hydraulic type are fitted, the 
total effective braking surface being 246 sq. in. 
The hand brake operates on the rear wheels only. 
Semi-elliptic springing is fitted to both axles, the 
front springs being 36 in. long by 1} in. wide, and 
the rear springs 48 in. long by 2} in. wide. The 
chassis is fitted throughout with oil-gun nipples. 
There has a tendency for some time to 
reduce the draught on various classes of agricultural 
implement by fitting a subsidiary engine on the 
implement itself. In the of mowers, this 
practice has the additional advantage that the rate 
of travel of the horse is independent of the speed of 
the knife, so that the latter can be increased or 
decreased independently of the rate of travel to 
suit the varied conditions of the crop. We described 
a mower of this type, shown at the Newcastle-on- 
Tyne Show in 1935 by Messrs. A. C. Bamlett, 


controls. 


pion type. 
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case 





Messrs. A. C. BAMLetr, Livre. 


Limited, Thirsk, in ENGINEERING, vol. cxl, page 31 
(1935), and this year the same firm are exhibiting 
| another mower of similar type. This mower, which 
| is illustrated in Fig. 9 above, is fitted with a Ber- 
|nard engine operating on the four-stroke cycle, in 
| contradistinction to the Villiers engine operating 
|on the two-stroke cycle on the machine previously 
| described. The four-stroke engine develops 2 brake 
horse-power as against 2} brake horse-power for 
the two-stroke, and a further difference is that 
|the former engine is water-cooled and the latter 
air-cooled. The Bernard engine can be readily 
removed from the mower and used for stationary 
work, for which purpose the firm supply a pulley 
and engine-base mounted on wood skids. The 
engine is hopper-cooled, so that the transfer offers 
no difficulty as regards pipe connections. Both 
machines are of about the same capacity as a 
normal two-horse mower, but, on account of the 
independent knife drive, can easily be pulled by 
one horse only. The petrol consumption is small. 
and the cost is very little higher than that of an 
ordinary two-horse machine. The general arrange 
ment of the two mowers is similar, the drive being 
taken from the engine crankshaft by chain to a lay- 
shaft on which the clutch is mounted, the clutch 
lever being within convenient reach of the driver. 
The drive from the layshaft to the cutter crankshaft 
is by means of a second chain. The usual gears 
associated with a grass mower are thus eliminated. 
| The cutter bar and remaining parts of the machine 
are similar to those on the firm’s standard horse- 
drawn models. The engine is started with a hand 
| lever of the normal type, and the carburettor control 
is within easy reach of the driver. 


(To be continued.) 











THE INTERNATIONAL ENGINEER- 
ING CONGRESS AT GLASGOW. 


Tue International Engineering Congress arranged 
in connection with the Empire Exhibition at 
Glasgow was held in that city from Tuesday, 
June 21, to Friday, June 24, under the presidency 
of the Rt. Hon. Viscount Weir, P.C., and attracted 
an attendance of approximately 1,000 delegates. 
A number of those more particularly interested 
in shipbuilding and marine engineering had been 
in London during the previous week, attending the 
International Conference of Naval Architects and 
Marine Engineers, an account of which we have 
but the increased 


given in our two last issues ; 
scope of the Glasgow convention, in which ten 
British technical institutions collaborated, made 


it an event of more widespread engineering signifi- 
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cance, more than twenty countries being represented 
in the gathering which assembled to hear Lord 
Weir’s presidential address at the opening meeting 
on June 21. 

Lord Weir’s address, of which we print an abstract 
below, was delivered in the concert hall of the 
Exhibition, the members subsequently distributing 
themselves between the concert hall and the two 
smaller halls in the same building to hear the 
first three of the 15 papers. Three further papers 
followed, after which the technical sessions were 
adjourned until the Wednesday morning, June 22, 
when the remaining nine papers were presented. 
No fixed programme was arranged for the Tuesday 
afternoon, which most of the members and their 
ladies devoted to the Exhibition, but in the early 
evening the official delegates were entertained to 
dinner by the President before proceeding to the 
civic reception in the City Chambers. The after- 
noon of Wednesday was spent in visits to shipyards 
and other works in the vicinity of Glasgow, the 
visits to more remote districts occupying the whole 
of Thursday, June 23. On Friday, June 24, in 
addition to a number of local visits to works, 
all-day excursions were arranged to inspect the 
industries of Paisley, Kilmarnock and Edinburgh, 
and their respective environs. The Congress was 
closed on that evening with a reception and conver- 
sazione by the President (Mr. A. C. Gardner) and the 
Council of the Institution of Engineers and Ship- 
builders in Scotland, which was held in the Palace 
of Art in the Empire Exhibition. 

At the civic reception on June 21, the delegates 
were received by the Rt. Hon. the Lord Provost 
(Sir John Stewart) and the Magistrates of Glasgow. 
In the Banqueting Hall of the City Chambers the 
Lord Provost also addressed a short speech of 
welcome to the assembled delegates and their ladies, 
which was acknowledged by Lord Weir, as President 
of the Congress, and by Herr Oberburgermeister J. 
Dillgardt, of Essen, who expressed the wish that 
the members of the Congress might some day meet 
again in Germany, to study the industrial and his- 
torical associations of Essen and the surrounding 
district. Herr Dillgardt having spoken in German, 
his remarks were translated by Professor Conrad 
Matschoss. During the evening a deputation of the 
overseas delegates, accompanied by the Lord Pro- 
vost, Lord Weir, Lord Stonehaven, and other 
representatives of the participating societies, pro- 
ceeded to the statue of James Watt, in George-square, 
a wreath being placed on the memorial by Professor 
Matschoss. 


PRESIDENTIAL ADDRESS. 


Lord Weir, in welcoming the delegates and 
members on behalf of the organising committee 
of thé Congress, recalled that 37 years had elapsed 
sincé the previous great Glasgow Exhibition and 
its associated Engineering Congress, and extended 
a particularly cordial welcome to General Rota, 
the distinguished Italian naval architect, who 
had represented his country also on the former 
occasion. The previous exhibition had been 
international whereas the present one was repre- 
sentative of the British Empire ; but, he said, such 
distinctions meant comparatively little to the 
scientist or the engineer, whose contributions were 
not made to one section alone, but to the sum of 
scientific thought and achievement of the whole 
world. 

In the 1901 congress there were altogether nine 
technical divisions, and 99 separate papers were 
read. In the present programme there were 15 
technical sessions, each with a single paper, and 
all showing that the traditional definition of 
the engineer’s objective and responsibility still 
held its position as firmly as ever. 'To-day, however, 
the engineer in the more responsible ranks of his 
profession was no longer simply a technician ; he 
had administrative duties which called for other 
and different qualities. He had to assess the 
incidence of legislation, the effect of new ideologies on 
his trade outlook, the geographic changes brought 
about by speed of transport, and a dozen other 
factors that affected his decisions. As a rule, the 
engineer had been an inarticulate animal; but, 
due to the effect of his work on social life, which it 
had, in fact, revolutionised, he was becoming more 
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and more involved in political and economic 
problems, and the technique of his thought was 
finding application in new and unexpected quarters. 
It would be admitted, Lord Weir thought, that 
there was an engineer’s type of mind, and that his 
method of thought had certain characteristics 
arising from the nature of his problems. He 
ventured to suggest that that type of mind and 
method of thought might be applied with advantage 
to the treatment and solution of some of the major 
world issues today. It was significant that few 
of the papers to be read at the Congress were 
merely descriptive of technical achievement. In 
the main they were expressions of scientific engineer- 
ing planning in relation to services which modern 
| eivitination demanded and which all world commu- 
nities should expect to receive. 

| No one was more conscious than the scientist 
and the engineer that to-day, in many cases, he was 
not “ directing the great sources of power in Nature 
to the use and convenience of man,” but was having 
imposed on him a deflection from that duty, leading 
to the destruction of our civilisation. Yet, with 
to-day’s knowledge, there were few essential 
services or supplies which science and the engineer 
could not provide if allowed to discharge the task 
without deflection in harmful directions. The 
papers appeared to justify the claim that, with 
freedom, law, and order, the scientist and the 
engineer could give to the communities of the world 
a substantially increased rate of material progress 
and prosperity ; and he believed that in progress of 
that character would be found the cure for the 
disease of economic nationalism which was, perhaps, 
the main source and cause of war itself. Above all 
men, the engineer was the great leveller of barriers 
between peoples. The Queen Mary, the Normandie, 
the Bremen, and the Conte di Savoia were typical 
contributions by engineers of diverse nationalities 
to the common cause of better human relationship 
and understanding. The future was in the hands of 
the physicist, the chemist, the biologist and the 
engineer, to apply their hardly-won knowledge to the 
arts of production, supply and distribution of the 
essentials needed by mankind in the pursuits and 
activities of peace. 





SHIPBUILDING AND NATIONAL ECONOMICS. 


On the conclusion of Lord Weir’s address in the 
large concert hall of the Exhibition, Sir James 
Lithgow, Bart., opened the technical session of 
June 21 by reading a paper entitled “ The Building 
of Ships—a British Survey,” in which he contrasted 
the present state of the industry with the con- 
ditions obtaining at the time of the 1901 Exhibition. 
Contemporary shipbuilding, he premised, formed a 
somewhat confusing picture. There was no unan- 
imity as to the best type of prime mover. Methods 
of construction were also the subjects of considera- 
tion from the theoretical, practical and economic 
standpoints, and hull form the subject of greater 
discussion than ever before. We seemed to be no 
nearer to finality in the pursuit of speed, economy 
or comfort. Following the extension of ship- 
building in many maritime countries, none 
could now claim pre-eminence in inventive genius 
or technical development, but there was no indica- 
tion that British shipbuilding was in danger of 
losing its skill or its reputation. General cargoes 
could now be carried on one half the coal consump- 
tion of a generation ago. There was, however, 
another factor, upon the handling of which future 
development in this country depended, namely, 
the general trend of economic policy within Great 
Britain itself. 

Since the beginning of the century real wages, 
leisure and comfort had increased to a very great 
extent among the working population of every 
land. In this country the hours of work had 
been reduced from 54 to 47 per week, while the 
average weekly wages had been increased by 
110 per cent. In addition, the expenditure of 
public funds for the benefit of the working popula- 
tion had risen from 35,500,0001. to 421,500,0001. 
Shipbuilding, like other industries, had to be 
financed on the basis of providing these standards. 
It was plain, however, that if these advantages 
were not to constitute an increasing handicap on 





industrial activity and in process of time to become 





their own undoing, the situation must be examined 
with a view to devising means of counteracting 
these self-imposed handicaps. 

British shipbuilding was, perhaps, strong enough 
and wide enough in scope to satisfy the needs of 
the Empire, but it was not sufficiently strong or 
wide for the needs of a country which must live 
on the earnings of export trade. The proportion 
of the population employed in the export trade 
was declining and if the shipping trade was 
to fulfil its part to the extent that it did in 
the past, this trend must be reversed. In the 
author’s opinion, the nation was approaching a 
crisis arising from a tardy realisation that its 
existing policy, both economic and political, did 
not take sufficient account of the needs of export 
trade, and that our shipping could not be main- 
tained on an adequate scale without some readjust- 
ment in outlook. Some assistance had been given, 
amounting to about 4,000,000/. to date, from the 
public purse; but this amount seemed out of 
perspective compared with the 200,000,0001. de- 
voted to housing and agriculture in the last ten 
years. Wages cost represented the real difference in 
cost between the ships of one country and another ; 
in that item were three constituent elements, 
namely, the real wage enjoyed by the operative, the 
unit of work which he produced for that wage, and 
the money which he or the employer had to pay to 
maintain a large body of non-producers, including 
public officials. It was in respect of the third 
item that we appeared to be in the greatest danger. 
Nevertheless, a country which developed a public 
opinion to insist upon these efforts towards social 
improvement and calmly shouldered the resultant 
burden, could surely be trusted to see that common 
sense must prevail if a point was reached when more 
harm than good resulted. His own view was thata 
judicious pruning of overgrown social services was 
an obvious preliminary step to a sound foundation 
for our competitive trades. National assistance 
must make up the money demanded by the com- 
munity from industries precluded by circumstances 
from earning it. The claim of shipbuilding to 
national recognition was beyond doubt. It re- 
mained to demonstrate the urgency of their pro- 
blems, to awaken public opinion to the peril of 
attempting to run an Empire on a dwindling 
mercantile marine. 

BRITAIN. 


Cea CONSUMPTION IN GREAT 


Simultaneously with the reading of Sir James 
Lithgow’s paper, two other papers were presented 
in the adjacent small halls of the concert hall 
building. One of these was ‘‘ Coal Consumption 
in Great Britain: a Review and a Forecast,” by 
Sir Richard Redmayne, K.C.B., who prefaced 
his survey with an estimate that the profitably 
workable coal reserves of the country amounted 
to about 150,000 million tons. The pithead price 
of coal had risen from 8s. 8-76d. per ton at the 
beginning of the century, to 15s. 10}d. in 1937. 
The increase was largely due to the artificial re- 
strictions of the quota system, which he described 
as a sterilisation of the fit in order that the less fit 
collieries might be maintained in existence. He 
saw no reason to suppose that the removal of these 
restrictions would adversely affect wages, but rather 
the reverse. The amalgamation of collieries should 
be an advantage, but there was a limit in point of 
size of amalgamations ; beyond a certain point the 
efficiency of management tended to diminish. 
Engine power at British collieries had increased 
from 2,293,256 h.p. in 1907 to 3,341,460 h.p. in 
1924. Probably half of the present engine power 
was non-electric. For marine purposes, in cost per 
thermal unit, coal was cheaper than oil ; even after 
allowing for the various advantages of oil, it would 
be more economical to use coal for steam-raising. 
Were it possible to de-ash pulverised coal its use 
would be greatly extended. How to use coal to the 
best advantage was a question which was still in 
process of being answered. It was interesting to note 
that, in the eight years since 1929, when the rest of 
the world had increased its production of electricity 
by 45 per cent., Great Britain’s increase amounted 
to 123 per cent. The average consumption of coal per 
horse-power in 1937 was only 1-066 lb., or 1-171 Ib. 
on the electricity sent out. At the Battersea 
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Power Station the latter rate was reduced to only 
1-05 Ib. After the use for manufacturing and 
domestic purposes, the greatest home consumption 
was in gas works and coke ovens, and this amounted 
in 1936 to 10-3 per cent. of the total. In spite of 
the great developments in regard to electricity, 
the use of gas continued to expand. The average 
volume of gas produced from a ton of coal was | 
11,800 cub. ft. in 1913, but 14,600 cub. ft. in 1932 ; 
an improvement largely attributable to the intro- 
duction of the continuous vertical retort. Over | 
60 per cent. of the output of British gas works was 
now made in retorts of this type. A “gas grid” 
was in operation in the Sheffield district, drawing | 
upon coke-oven supplies over an area of 300 square 
miles. The gas grid in Northern France had proved 
an economic success, although the annual con- 
sumption per head in France was only about one- 
third of that in England. Low-temperature car- 
bonisation in 1936 consumed 364,305 tons of coal ; 
but the production of a saleable low-temperature 

semi-coke required a particular class of coal, ‘and | 
it was doubtful whether, of the present annual | 
output of 230 million tons of coal, more than 40 | 
million tons were of this quality. 


(To be continued.) 





EQUATION OF STATE FOR STEAM. 
By Dr. Jan Jvza. 





(Concluded from page 3.) 
DiFFERENTIATING equation (3) with respect to 'T, 
we obtain the specific heat at constant pressure, | 
P 


: P p \* p \° 
Cy Cpo 4 [ (5) 1 (bs) 2 (5s) 
17 
oe) 


(6) 
where ¢,, is given by equation (4) and the func- 
tions Co, Cy, Cg, Cy are : 

15-9544 6-156 = 


"e T \? ' /T — 210\4 100 
(ss) ( 100 ) 


2-1491 x 10* 3-0394 10%" 


nay glint «+ 


9-3311 x 10'* 1-12148 x 10'* 


s T \2 7 T \2 
(iso) (ico) 
1-4381 x 107 5-6559 = 10% 


(io) (vo) 


The values of c, for pressures from 30 to 200 ky. 
per 8q. cm., and temperatures from the saturation 
line to 500 deg. C., are given in Table IV, and shown | 
graphically in Fig. 3. Specific heat at high pressure 
was measured by Koch, under the direction of 
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Knobiauc h, for the range from 30 to 120 kg. per | values observed by Koch near the limit of saturation | Taste 


sq. cm.;* subsequently, it was measured with «| are too high, as is admitted in America.* Probably | 


new calorimeter for the range from 120 to 200 kg. | the steam contained liquid water particles which 
per sq.cm.f The difference between the observed | evapurated in the calorimeter. 


Taste IV Srrciric Heat ¢p CaLcuLaTeD From Equation (6) tn LT. Kean. per Ke. Dec. 


tin deg. C 80 40 50 60 80 
' 
pin kg 
per ag. om 
240 0-774 
200 0-690 0-827 
280 0-637 0-729 1-027 - 
800 0-603 0-668 0-857 1-201 
310 0-501 0-647 0-802 1-060 1 
$20 0-581 0-629 0-754 0-061 1 
330 0-572 0-615 0-725 0-887 l 
340 0-565 0-@o2 0-697 0-830 1 
350 0-559 0-592 0-675 0-787 0- 
360 0-554 0-584 0-656 0-751 0 
370 0-549 0-577 0-641 0-722 0 
380 0-546 0-570 0-628 0-609 0 
390 0-543 0-565 0-617 0-679 0 
400 0-540 0-561 0-007 0-663 0 
420 0-537 0-554 0-593 0-637 0 
440 0-534 0-549 0-582 0-619 0 
+m) 0-533 0-546 0-57: 0-605 0 
480 0-532 0-543 0-568 0-504 0 
OO 0-532 0-542 0-563 0-536 0 





specific heat according to Koch, and that calcu- 
lated from equation (6) is shown in Fig. 4. The 
* Knoblauchand Koch, Z.V.D./., vol. lxxii, page 1733 


(1928). 
+ Kooh, Forschung. vol. iii, page | (1932) 
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per sq. | 
cm. K. puted 
} ' 
1-60 1-485 1-486 
3-16 /1-536 ) 1-501 
10-55 1-549 | 1-542 
14°77 |1- | 1-551 
15-11 1-5 |} 1-552 
20-00 |1-551 | 1-552 
25°30 [1-545 | 1-541 
32-40 1-5 } 1-522 
39°60 [1-511 | 1-493 
1-70 (1-163 | 1-173 
3-16 (1-193 | 1-179 
8-44 1-192 1-196 
14-00 1-207 1-208 
15-00 (1-197 , 1-209 
20-25 1-201 1-212 
32-70 1-187 1-204 


1-60 (0-932 | 0-917 
7-38 (0-929 | 0-926 
15-00 (0-928 | 0-934 
35-00 (0-919 | 0-936 


loc. cit. page 362 


. order of accuracy of the M.A.P. measure- 
Further, in the same diagram, Fig. 4, a com- 


parison with the values computed from the American 
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Taste Vi.—Enthalpy and Specific Volume of Steam for 
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Pp in Kg. per Sq.Cm. 
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|}and Kleinschmidt measurement of 


Saturated Vapour one ae mentions adh and (3). | the Joule-Thomson effect has been 








tin | p in kg. 
deg. C. per sq. cm. 
0 | 9 -006228 
10 0-012513 
20 0-023829 
30 | 0-043254 
40 0-075204 
50 0-12578 
60 0-20312 
70 | 0-31775 
80 | 6-48292 
we | 0-71491 
100 | 1 -o3828 
110 |  1+4609 
120 2-0245 
130 2-7544 
140 | 83-6848 
150 | 4°8535 
160 | 63023 
170 | 38-0764 
180 | 10-225 
190 | 12-800 
200 | 45-857 
210 19-456 
220 23-659 
230 «=| Ss 28-531 
240 34-140 
250 40-560 
260 47-866 
270 | 66-137 
280 65-457 
290 75-917 
300 | 87-611 
310 | 100-64 
320 115-12 
330 | 181-18 
340 | 148-96 
350 168 -63 


equation of state is graphically recorded.* On the | 
whole, it is evident that the present uncertainty in 
the determination of specific heat is approximately 


] per cent. 


iin LT. kcal. | 





v in cub. m. 
per kg. per kg. 
597-5 206-27 
601-9 106-39 
606-2 57-818 
610-5 32-919 
614-8 19-542 
619-0 12-044 
623-2 7-678 
627-3 5-046 
631-4 3-4094 
635-2 2-3617 
639-1 1-6734 
642-8 1-2102 
646-3 0-89186 
649-7 0-66842 
652-9 0-50870 
655-9 0-39259 
658-6 | 0-30685 
661-1 | 0-24261 
663-3 0-19383 
665-2 0-15634 
666-8 0-12718 
668-1 0-10426 
669-0 0-086063 
669-5 0-071477 
669-6 0 -059682 
669-1 0-050062 
668-0 0-042160 
666-4 0-035596 
664-0 0-030129 
660-8 0-025530 
656-7 0-021636 
651-2 0-018312 
644-8 0-015451 
636-6 0-012974 
626-0 0-010773 
612-8 0 -008826 


Finally, a comparison with the Davis | 7. 


* Keyes, Smith and Gerry. loc. ett., page 359. 





|made.* The coefficient of the Joule- 
|Thomson effect may be computed 
|from the equation for enthalpy (3) 
| by differentiation. 

(5) 
_\op/r " 


ae (5),- Gels 


Cp 


| The values calculated from the equation are given 


| given ; ; a graphical comparison is given in Fig. 5, 


t in deg. C. 100. 200. 


| 639-2 | 663-3 | 

5 — as 4 
| 

| 


686-8 
682-2 | 


300 - 
| 35 _ 
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Fig. 9. 


o 
(6371.1) 


250. 300. 

| 710-4 | 734-1 
707-3 | 731-8 
| 703-1 | 728-9 
688-5 | 719-1 
: 699-5 
673-7 


| The average deviation of 4] points is 1-17 per cent. |a comparison with the ini srican observed values.* 
equation for superheated steam must also be 
* Keyes, Smith and Gerry, loc. cit. 


pa ge 362. 





100 200 
applicable on the saturation line, and, therefore, 
|in Table V, where the observed values are also} enthalpy and volume for these states have been 
calculated and tabulated in Table VI; Fig. 6 gives 


_ Taste vit -—ENTHALPY OF SUPERHEATED STEAM Iw 11 Lv. Ke AL. 


350. | 400. | 450. 

} | 

| 
758-2 | 782-6 | 807-3 
756-4 | 781-1 | 806-1 
754-1 | 779-3 | 804-7 
746-9 | 773-7 | 800-1 
733-5 | 763-8 | 792-2 
718-1 | 752-7 | 783-8 
699-9 | 740-7 | 774-9 
677-4 | 727-5 | 765-5 
647-5 | 712-8 | 755-6 
— | 696-1 | 745-0 
_ 676-6 | 783-7 
— | 653-1 | 721-6 
-- —_ 708-6 
604-4 


ate 


bli d) 


| 


500. 


NO owcCane 
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Gar 
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+1 ’ : 
——— 
das ed 
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oe 8Kg. per Sq. a | tf 
Sa i el eet 
-1 T —_——}- a 
I ae | — 
120 1 160 780 
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PER Ka. 
550. | 600. | 650 
! i 
858-0 | 883-9 | 910-3 
857-1 | 883-2 | 909-7 
856-1 | 882-3 | 909-0 
852-9 | 879-6 | 906-6 
847-6 | 875-0 | 902-7 
842-0 | 870-4 | 898-7 
836-3 | 865-7 | 894-7 
830-5 | 860-8 | 890-6 
824-5 | 855-9 | 886-4 
818-3 | 850-8 | 882-2 
812-0 | 845-7 | 877-9 
805-5 | 840-5 | 873-6 
798-9 | 835-2 | 869-2 
792-2 | 820-8 | 864-8 
785-3 | 824-3 | 860-3 
778-3 | 818-8 | 855-8 
771-2 | 813-2 | 851-2 
764-1 | 807-6 | 846-6 
756°8 | 802-0 | 842-0 
i 


* Osborne, Stimson and Ginnings, U.S. Bur. 


J. Research, vol. xviii, page 389 (1937). 
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THE EQUATION OF STATE FOR STEAM. 


tin deg. C 100 150 200 250 300 
p in kg. per 
aq. cm 
1 1,723°0 1,975-3 2,215-4 2,453 °5 
5 433-60 483-98 
10 210-33 237-54 
25 88-955 
» - 
100 
125 
150 
175 
200 
250 
wo 
$25 
350) 
175 
on 


Under 100 deg. C., the comparison was based on 
data supplied privately. Over the range from 50 deg. 
to 100 deg. C., the values were based on measure- 
ment, and below 50 deg. C. they were extrapolated. 
The greatest deviation in the measured range from | 
i deg. to 3560 deg. C. is 0-4 LT. kcal. per kg., the | 
average deviation being 0-10 L.T.kcal. per kg. The 
greatest deviation of specific volumes in the same 
range is 1-8 parts per 1,000, the average deviation 
being 0-23 part per 1,000. The results are, there- 
fore, highly consistent. In 1905, Knoblauch, Linde | 
and Klebe measured the specific volume of steam in | 
a glass container and the values thus obtained were 
smoothed by means of an equation of state.* Fig. 7 
shows a comparison between these values and those 
computed from equation (1). The greatest devia- 
tion is 1-4 parts per 1,000, and the average deviation 
0:7 part per 1,000. 

In Tables VII and VIII are tabulated the com- 
puted enthalpy and specific volumes in intervals of 
25 kg. per sq. cm., and of 50 deg. C. for the limits 
of validity of the equation and extrapolated beyond 
the highest measured isotherm of 550 deg. C. up to 
the temperature of 700 deg. C. Figs. 8 and 9 give 
the comparison of the enthalpy and of the specific 
volumes based on different steam tables, published 
in metric units ‘with the values computed from the 
proposed equation of state. The great progress 
made since 1932 is at once evident. The Keenan- 
Keyes Steam Tables of 1936 and the Koch Steam 
Tables of 1937, show deviations which amount to 
only a very small part of the deviations of 1932. 


south-east 


13 





350 





O91 
1938 


23-029 


16 


“645 


11-980 


of Berlin. 


For the bulk of the year the 
Bober has a mean flow of 1,600 cusecs, but there are | 
times when it drops to 450 cusecs. | 
recorded flood water is about 52,000 cusecs. 
miles above the station diverts the water into a 











TABLE VIII.—SPECIFIC VOLUME OF SUPERHEATED STEAM IN CUBIC DM. PER KG. 





400 450 500 550 600 650. 700 

3,163-4 3,399 -4 3,635 -2 4,106-5 4,342-0 4,577 °5 
629-44 677-22 724-383 819-73 867 -08 914-37 
312-66 336-94 361-03 S 408-39 432-71 456-48 

122-54 132-73 142-7: 152-60 162-38 172-09 181-7 
59-036 64-598 69-930 75-115 80-199 85-209 90-165 
37-763 41-833 45-634 9-27 52-798 56-247 59-639 
27-041 30-409 33-464 36-338 39-092 44-376 
20-527 23-521 26-145 28-569 30-864 35-217 
16-103 f g 21-253 . 25-376 29-113 
12-852 17-746 7 21-453 24-753 
10-311 13-051 15-108 16-886 18-510 20-031 21-483 
8-210 11-066 13-058 14-716 16-219 17-616 18-942 
© 9-455 11-393 12-978 14-386 15-685 16-910 
8-113 10-036 11-555 12-888 14-107 15-249 
6-977 8-901 10-370 11-640 12-793 13-867 
- ~ 7-939 9-369 10-586 11-683 12-701 
7-117 8-513 9-685 10-736 11-705 
7-775 8-910 9-919 | 10-845 

| 

7-135 8-235 9-208 10-098 


The maximum 
A barrage 


in laying the 
frosts in the 
water level. 


concrete because of the severe winter 
district, and the rapid changes in the 


The Miarkisches Elektricitatswerk controls an exten- 


sive power sy 


stem in Eastern Germany. The bulk of 


channel which conveys it to a storage reservoir behind | the power is generated in lignite-fired stations in the 
the station. This channel will deliver 3,500 cusecs and | western part of the area, but there are several small 
the reservoir has a total capacity of 140 million cub. ft., | hydro-electric stations and some coal-fired stations in 
a drop of 11 ft. in the surface level producing a discharge | the larger towns. The station at Deichow is intended 


of 125 


lower reaches. 


million 
turbines, the water is returned to the Bober, but a/| (later 72,000 kW) during each day’s * 
weir 18 ft. high helps to maintain a steady flow in the 
The available head falls from 97 ft. | there will be sufficient water to supply rather more than 


cub. 


ft. 


emergencies. 


After passing through the | to provide the eastern part of the system with 48,000 kW 


* peak” and in 
During the greater part of the year, 


when the reservoir is full and the tail-basin empty to| the peak requirements of the system and the station 


78 ft. 


therefore 


been 


installed. 


when the conditions are reversed. 


This is a| may operate for several hours each day; but there 
variation of over 20 per cent.; Kaplan turbines have | may be weeks in which the river is so low that even 
At present there are two| the minimum peak requirements cannot be met. 


To 


turbines, each driving a vertical 50-cycle alternator | provide for these periods, two single-stage pumps have 


Year of 
Com 
pletion 


1930 


1930 


1933 


1937 


TABLE I. Recent Pump-Srorace PLants in GERMANY, SHOWING PLANT INSTALLED. 


Herdecke 


Niederwartha 


Bleilochsperre 


Deichow 


Station 


Head 
Ft 


540-475 


$9044 


190-90 


8-78 


Pumps, 
kW 


SO.000* 


60 ,QU0* 
(120.000) 


30,000 


10,000 
(20,000) 


noe rs, Number of Sets 


140,000 4 (3 with pumps) 


4 
(room for 8) 


60,000 
(120,000) 


40,000 2 


48,000 
(72,000) 


2 generators, 2 pumps 
(room for 3 generators 
and 4 pumps) 


The numbers in brackets show the ultimate capacity for which the station is designed. 
m the same shaft, the generators acting as motors for pumping 


* Pumps and turbines are mounted 


This progress has been attained by intense and rated to give 24,000-kW at 10-5 kV and 0-8 power, been installed, and provision has been made for two 


organised international co-operation. 








THE PEAK-LOAD HYDRO-ELECTRIC 


factor. 


One 


of the 


Voith, of Heidenheim. 


Figs. 6 and 7, page 37, and has seven cast steel blades 
protected by plates of nickel-chromium steel. The other | 
turbine, constructed by Messrs. Escher Wyss, of | Passe Ii. 


turbines was 
The runner of this is shown in| station at the pumps is given in Fig. 3, 
continuously during the off-peak period 


made by 


Messrs. 


| more, as sho 


can operate 


GENERATING STATION ; DEICHOW. | Ravensburg, has a runner with six blades of chromium | 


By M. W. Humrurgy Davies, B.Sc. 


steel. 


having a diameter of about 13 ft. 


Tuk Deichow Power Station, which is illustrated in| 4 Separate pipe-line ; 


Figs. 1 to 7, on Plate Il and the opposite page, has internally and 171 ft. long. A third pipe-line has been 


recently been completed for the Markischen Elektrici- | PU down with a view to installing another generator 
tiitewerk A.-G., the M.E.W., and presents a number | @t 4 later date. The forebay and pipe-lines have been 


of unusual features. It is intended solely for peak- 


load operation, and, when all the plant has been | ® full load 
installed, it will have an annual load-factor of 13 | of the plant, while the plan, Fig. 2, shows the general | 
At the present the load-factor is about | lay-out, the turbines being marked a and the pumps 4, 


per cent, 


these 


are 


Both turbines run at 188 r.p.m., the runners 
Each turbine has 
in diameter 


19-6 ft. 


Unit 


rurbines, all hea 


designed for a total loss of only 4 per cent. of the head | Generators 
Fig. 1, Plate II, shows a general section | 


\7 per cent., which is low compared with the 30 per with provision for extension if necessary. 


cent. load-factor for which hydraulic plant is frequently 


In planning the station, attention was paid to the | 
designed. The Deichow development has a superficial | elimination of unessential plant, and the arrangements 
resemblance to the Galloway Power Scheme. which is | for controlling the water are simple. 


designed for 103,000-kW and an annual Joad-factor of | Weit across the Bober diverts the water into the supply 


20 per cent. The ultimate capacity of Deichow will be channel, the flow in the channel being regulated by | Motor 
electrically-controlled sluice-gates at each end. 
a section through the power house at 


72,000 kW, but at present is only 48,000 kW. A very 


striking feature of the station is the provision of pumps Plate II, is 


Fig. 4, 


to enable it to operate as a pump-storage plant during the turbines, the flow to which is regulated by the 


the dry season. 


A number of pump-storage plants guide-vanes shown in the section of one of the sets | 


have been erected in Germany during the last decade, | £iven in Fig. 5; these are arranged to cut off the water 
the two largest being at Herdecke and Niederwartha | Completely ; drop gates at the entrances to the pipe- 
(see Table 1), but this is the first time that pumps have lines are available in emergencies. 


been installed as auxiliary plant in a primary station. 
Che Deichow station is situated on the River Bober, 


Among the major obstacles overcome in 


An adjustable | Pumps, 


Turbine 


Motors for pump 


Pump, 


flow 
| auxiliary losses, 


| 


to pump 


(-enerator 


Maximum Head 
Minimum Head. 


Assuming a loss of 6 per cent 
in either direction, 


| Overall generating efficiency at 0-8 p.f 
| Overall pump-storage efficiency at 0-8 p.f. 


water from 
carrying | reservoir, augmenting the natural flow of the river 


Fig. 2. A section through the 


The pumps 


wn in 


Efficiencies of the Plant at the Deichow Station 


Efficiency Per Cent 
Fraction of Full Rated 


Cos $. 


Load. | 
0-25 0-50 1-00 
| 
ds 83-5 91-0 91-0 
1-0 93-0 06-1 97-4 
0-8 91-7 95-1 | 96-5 
1-0 77°6 B7-4 rte BLD 
O-8 76-5 86-4 | &87°S 
> 1-0 ; 96-2 
' 
Operate at 85-0 
full load only gst 
| 
Mean .. 1-0 ; &3-0 


for 
and 


in the intake and pipe-line 


and neglecting the transformer 


81 per cent. 
63 per cent 
to the storage 


the tail-basin 


out the scheme was the clearance of part of a pine- | and enabling the station to maintain its normal output 


close to its junction with the Oder, about 100 miles | forest to make room for the storage reservoir, which 
was excavated with the aid of the voluntary labour 
corps. Part of the supply-channel had to be constructed 


* Knoblauch, Linde and Klebe, Mitteilungen tiber 


Forschungsarbeiten, No. 21, page 53, Table II (1905) 


between embankments, and particular care was required | cast steel protected by plates of nickel-chromium steel, 








in dry weathe 


+r. The pumps run on vertical shafts, 


being driven by 5,000-kW synchronous motors. The 
impellers, which, like the turbine runners, are made of 
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efficiency is about 63 per cent., compared with 60 per 
cent. for the older pump-storage plants. Although 
base-load operation will probably continue to be the 
best for many large hydro-electric stations, 


there | 





ENGINEERING. 


the latter bit by bit, by the prepayment mechanism. 


When the unused portion of the strip was consumed, 
| the circuit was opened at the surface of the solution. 
Mordey was elected an Associate of the Institution 


should be a number of other sites where peak-load plant of Electrical Engineers in 1883, and became a full 


could be installed at a reasonable cost ; if experience 


with the auxiliary pumping plant is satisfactory, 
similar pamps may be installed in other German peak- 
Joad schemes. 








THE LATE MR. W. M. MORDEY. 


Tue news of the death of Mr. W. M. Mordey, which 
occurred at Warlingham, Surrey, on Friday, July 1, 
will come as a shock to many electrical engineers, for 
although he had reached the advanced age of 82, he 
had been generally in active health, and was present 
at the Annual Conversazione of the Institution of 
Electrical Engineers on the previous evening. 

William Morris Mordey was born at Donnywell, 
County Durham, on March 28, 1856, his grandfather 
being a distinguished surgeon, who was several times 
Mayor of Sunderland. At the age of fourteen he 
entered the Post Office Service as a telegraph operator, 
and during the time which he spent in Bradford in this 
position taught his fellows telegraphy, magnetism and 
electricity, in connection with the Science and Art 
Department and the City and Guilds Institute. He 
entered for the examinations of the latter body with 
his own students and gained a prize and medal in 1881. 
In the same year he became superintendent of the 
testing department of the Brush Company. 

In those days, of course, dynamo design was literally 
in its infancy and Mordey greatly assisted in its develop- 
ment. To begin with, he made a number of experi- 
ments with the Schuckert ring machines and, in par- 
ticular, was able to modify their design in the direction 
of better commutation. He then developed a whole 
series of direct-current machines of his own design, these 
being mainly four-pole ring-armature dynamos. He 
showed that the direct-current generator was reversible, 
and that a good dynamo need not necessarily be a 
bad motor, nor a good motor a bad dynamo, as had 
been previously supposed. This led to a heated con- 
troversy with Ayrton and Perry. About 1887, Mordey 
turned his attention to alternating-current engineering, 
and in the following year produced the multipolar 
alternator with a single exciting coil, with which his 
name will always be associated. In this machine the 
field magnet had its one exciting coil wound on a core 
from which polar projections radiated. These 
jections were curved round to form two facing rings of 
poles, all the poles in one ring being of one, and all those 
in the other of the opposite, polarity. The stationary 


armature coils, of which there were twice as many as | 


there were pairs of poles, were wound with flat copper 
strip and occupied the narrow gap between the opposing 
pole faces. There was no iron in the armature. This 


type of machine and its modifications were largely used | 


in the earlier generating stations and were made in out 
juts up to about 180 kW, the pressure of generation 
being 2,000 volts to 2,200 volts. 

During the same period, Mordey also designed a 
transformer of the closed-circuit type and devised a 
method of testing alternators economically when only 
a single machine is available and the Hopkinson test 
cannot, therefore, be used. This was effected by 
dividing the armature winding into two unequal por- 
tions, which were coupled so that their electromotive 
forces opposed each other, the entire winding being 
short-circuited through an ammeter. 
portion of the winding could then be used as a motor 
to drive the weaker portion as a generator. 

In 1897, Mordey left the Brush Company to enter 
into practice as a consulting engineer, being joined in 
1900 by Mr. R. A. Dawbarn. Many years afterwards, 
Mr. Dawbarn’s place was taken by Major A. E. Levin, 
and more recently still, Mr. Mordey had again been 
practising on his own account. During this period he 
carried out a great deal of useful practical work, but 


it is of more interest to call attention to his writings | 


and his researches into magnetic phenomena. Among 
the former, mention may be made of a paper on 


* Electric Traction on Railways,"’ which was read in | 
collaboration with Mr. B. M. Jonkin, before the Institu- | 
This was discussed | 


tion of Civil Engineers, in 1901. 
at five meetings, the authors being awarded the Telford 
and Stephenson Medals. 
he gave an account of a long and patient investigation 
he had undertaken into the properties of matter sub- 
jected to alternating-current magnetic fields. A paper 
on this subject was read before the South African 
Institute of Electrical Engineers, and described how | 
certain materials, particularly those possessing high 
magnetic hysteresis, exhibit a peculiar repulsive effect | 
when in the powdered state. By the use of suitable | 
apparatus, he was able to utilise this phenomenon for | 
the separation of ores and other purposes. He was | 
also the inventor of an electrolytic prepayment meter, | 
whose anode consisted of thin copper strips. This strip 


was wound on a drum above the cell and was fed into 


pro- | 


The stronger 


At a much later date, in 1921, | 


member in 1889. He served on the Council almost 
continuously between that date and his election as 
President in 1908, and since then has been active as 
past-president. His presidential address was devoted 
to a comparison between the electrical industries in 
this country and abroad, and set out to controvert the 
suggestion that Great Britain was backward. On the 
contrary, in spite of legislative and other interference, 
he said, ‘“‘we were ahead and well ahead.” This 
statement of the position and, especially the forthright 
way in which it was enunciated, led to some criticism, 
which was not confined to foreign commentators. It 
was felt, in fact, that the conclusions were unduly 
optimistic, and especially that, in spite of what had 
been done, a great deal of progress was not only possible, 
but necessary. Mordey’s year of office was also 
signalised by the purchase of the Medical Examination 
Hall, on the Victoria-embankment, as headquarters of 
the Institution. He was elected an Honorary Member 
of the Institution in 1932, and had been a member of 
the Institution of Civil Engineers since 1904. 








THE LATE SIR HERBERT 
HUMPHRIES, C.B.E. 


WE regret to record the death of Sir Herbert Hum- 
phries, C.B.E., which occurred at Wylde Green, Bir- 
mingham, on Wednesday, June 29, at the age of 68. 
He had had a distinguished career as a municipal 
engineer and was a leading authority on town planning. 

Herbert Henry Humphries was born on July 16, 
1870, and was educated at the King Edward VI 
Grammar School, Stourbridge, and Mason College, 
Birmingham. At the age of sixteen he became a pupil 
of Mr. Francis Smythe, the engineer and surveyor of 
the Finchley Urban District Council, while on comple- 
tion of his pupilage he was appointed assistant engineer 
with Messrs. Wyatt and Son, civil and mechanical 
engineers, with whom he was engaged in the design 
and construction of water works and sewage schemes, 
as well as on the erection of bridges in various parts 
of the country. In 1894, he became assistant to Mr. A. 
Creer, the engineer of the City of York and the Ouse and 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at June 13, 
the number of insured persons, between the ages of 
16 and 64, in employment in Great Britain (exclusive 
of persons within the Agricultural Scheme) was approxi- 
mately 11,333,000. This was 42,000 less than the 
total for May 16, and, on a comparable basis, about 
326,000 less than the total for June 21, 1937. There 
was a decline in employment, between May and June, 
in the cotton, wool, and textile bleaching, printing. 
&c., industries, the clothing and boot and shoe tra? s, 
iron and steel, motor-vehicle and metal-goods mar ufac- 
ture, certain branches of the engineering industry, and 
the coal-mining and building industries. On the other 
hand, employment improved in agriculture, the fishing 
industry, hotel and boarding-house service, the distribu- 
tive trades, road transport and shipping services, and 
hosiery manufacture. 


At June 13, the numbers of unemployed persons on 
the registers, including persons within the Agricultural 
Scheme, were 1,268,566 wholly unemployed, 468,756 
temporarily stopped, and 65,590 normally in casual 
employment, making a total of 1,802,912. This was 
24,107 more than the number on the registers at 
May 16. The increase is accounted for by temporary 
stoppages, due partly to local holidays on the day of 
the count and partly to extensions of the Whitsun 
holiday. On a comparable basis there was an increase 
of about 500,000, as compared with June 21, 1937. 
The total last month included 1,326,859 men, 44,074 
boys, 383,105 women and 48,874 girls. 


The annual meeting of the National Union of Rail- 
waymen opened at Southport on Monday this week. 
In introducing the proceedings, Mr. Walter Griffith, 
the president, said that the great strides made by the 
organisation since the fusion of forces in 1913 raised 
the question whether the time had not arrived when 
further steps should be taken to promote the creation 
of one trade union for the railways, if not for transport 
as a whole. There was a measure of co-operation 
between the Associated Society of Locomotive Engin- 
eers and Firemen, the Railway Clerks’ Association, and 
the National Union of Railwaymen. The policy of the 
National Union of Railwaymen was, however, in the 
direction of one union for transport. Such a consum- 





| Foss Navigation, and a year later was appointed deputy 
to Mr. E. Kenworthy, the engineer and surveyor of 
the Handsworth Urban District Council, thus beginning | 
his long connection with Birmingham and the Black | 
Country. In 1897 he became engineer and surveyor 
of the Erdington Urban District Council and during his 
fourteen years tenure of this office was engaged on the 
design and construction of a large sewage scheme and 
the installation of electric tramways. 

In 1911, on the formation of Greater Birmingham, 
Erdington was absorbed by its larger neighbour, 
and Humphries became Divisional Engineer under 
Mr. H. E. Stilgoe, who was then the city engineer. 
In this post he had complete charge of the engineering 
services in one-third of the municipal area and of the 
electric-tramway construction throughout the city. 
His responsibilities included river and road improve- 
ments and housing estates. In 1919 he was appointed 
city engineer when, of course, these responsibilities 
much increased, and during his sixteen years tenure 
| of this office he was engaged on a number of large 
schemes of planning and constructional works. These 
|included the building of Salford Bridge, the making 
of the Birmingham-Wolverhampton road, the widening, 
| straightening and deepening of Hockley Brook, the 
| initiation of the scheme for the improvement of the 
| rivers Tame and Rea, the construction of the Birming- 
ham, Meriden and Solihull joint sewer, the making 
of a network of arterial roads and the development 
of the various housing and town-planning schemes 
which have been undertaken by the city in, among 
others, the Perry Bar, North Birmingham and Sheldon 
districts. During the time Humphries was city 
engineer the area under his control increased from 
43,601 acres to 51,147 acres, and the length of highways, 
for which his department was responsible, from 612 
miles to 800 miles. In addition, the Department | 
took over the control of the street lighting and the | 
maintenance of the public building and municipal | 
| houses, the latter numbering 41,445 at the end of 1934. | 
During the war he acted as local Fuel Controller for | 
the city and organised the Birmingham War Bonds | 
campaign. For his services in these directions he was 
made a Commander of the Order of the British Empire. | 

On the eve of his retirement from the Corporation 





| service in 1935 he received the honour of knighthood, 


and since then has been engaged in private ponetiee | 
with Mr. G. 8S. McDonald, as a consulting engineer. | 
Sir Herbert was elected a Member of the Institution of | 
Civil Engineers in 1920 and was a past-president both | 
of the Institution of Municipal and County Engineers 
and of the Town Planning Institute. 


mation would, admittedly, take time, but as a step 
in that direction, he would like to see a fusion of the 
three railwaymen’s trade unions. A combination of 
that character would represent the most solid and 
compact example of trade union organisation yet 
devised, and would be capable of rendering untold 
service to the members. The weakness of the existing 
separate organisations was illustrated by the futile 
efforts that had been made to formulate a united 
programme. At present each union submitted its 
own proposals separately to the railway companies. 
The sooner the men could speak with one voice the 
better would it be. 


Alluding to the fact that the union had submitted 
to the railway companies a demand for pensions, Mr. 
Griffith said that the overwhelming majority of railway- 
men, after spending a lifetime in the service were 
compulsorily retired at the age of 65 without any 
pension from the companies. The present position 
was that thousands of railwaymen found themselves 
at the age of 65 with no other income than the ten 
shillings a week inadequate contributory State pension 
and ten shillings a week for the wife. ‘* Our men should 
have something better than that after a life’s work in 
the public service,’ Mr. Griffith declared. 


Mr. Marchbank, the general secretary of the union, 
said in the course of a speech at a meeting held on the 
eve of the conference, that so long ago as 1925 the 
organisation had declared itself in favour of State 
ownership and democratic control of the railways. 
That was still its desire, and with the rapid develop- 
ment of road transport, the larger issue of transport 
co-ordination and public control had become pressing. 
The reply of the companies to any claim was inability 
to pay the cost involved because of the competition 
of the road transport industry. “Surely,” Mr. 
Marchbank declared, * that is a further justification 
for the radical change suggested by the union. Our 
membership will not passively wait till the companies 


| improve their financial position, but will take the line 


that the co-ordination of transport should be proceeded 
with immediately.” 


Addressing the annual conference of the National 
Federation of Building Trades Operatives, which took 
place at Hastings last week, Mr. George Hicks, M.P., 
the president, said that the leaders of the organisation 
had realised that huge building schemes were involved 


‘in the defence programme, and that they had a direct 
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bearing on the working conditions of their members. 
They, therefore, initiated consultations with Ministers. 
As a result, a joint consultative committee was set up 
consisting of representatives of the operatives, the 
employers and the Government departments con- 


that when men are rostered for five long turns and one 
short turn of duty, the short turn shall be worked on 
Saturday mornings, and a minimum of four hours’ pay 
| at Sunday rates for each time of signing on duty on 
Sunday. 





cerned. The problems which were foreshadowed had 
been met and overcome. There had arisen no question| The Associated Society of Locomotive Engineers and 
of whittling away any trade-union right or condition. | Firemen claim that the rates of pay for drivers and 
The interests and welfare of the members had been | motormen should be 13s. a day in their first, second, 
safeguarded. Hours, wages and working conditions | and third years (an increase of 1s. in some cases and 
had been maintained on the defence works in accord- | of 1s. 6d. in others), 14s. in their fourth and fifth years, 
ance with the customary regulations of the industry. | 15s. in their sixth year, and 16s. in later years. For 
The Federation had been able, through consultation | firemen the claim is a wage of 10s. 6d. a day during the 
and negotiation, to smooth away many difficulties, | first three years, lls. during the next two years, 
substantially to protect members, and to effect improve- | 11s. 6d. in the sixth to eighth years, and 12s. in later 
ments which, but for the initiative of the leaders would | years. For cleaners the claim is that at 16 years of 
not have been obtained. The position of trade unionism | age they should receive 4s. a day, and have annual 
in the industry had been strengthened. Far from | advances of ls. a day until they are 20, when their pay 
apologising for starting these consultations, Mr. Hicks | should become 8s. 4d., and be advanced when they are 
claimed that the leaders of the Federation believed that 22 to 9s. a day. The A.S.L.E. and F. is also asking 
they would have been lacking in their duty if they had | for 12 days’ annual holidays with pay, a minimum 
not done so. He emphasised that their approach was | payment for eight hours (at time-and-a-half rates) for 











purely an industrial one, and had nothing to do with 
the polities of rearmament. They loathed the cause 
of it all, but that did not alter the facts which the 
unions had to face. E 

A resolution expressing opposition to all forms of 
labour dilution in the building trades was, after discus- 
sion, withdrawn. The delegates generally approved 
the Federation’s policy of entering into consultations 
with the Government and the employers on the defence 
programme. A representative of the General and 
Municipal Workers expressed the opinion that if some 
other national industries had taken the same line as 
Mr. Coppock and Mr. Hicks, the deplorable condition 
of affairs that existed in the engineering industry would 
have been avoided. a 

Speaking at the 21st birthday dinner of the National 
Federation of Building Trades Operatives, Sir Walter 
Citrine said that in the highly developed democracy of 
which the trade-union movement to-day consisted, it 
was inevitable that leaders had on occasion to take 
the responsibility of decisions. Circumstances arose 
when it was not possible for the rank and file to have 
the knowledge of all the facts of the situation, and 
leaders should not be deterred, when confident that 
the course they contemplated was correct, by fear of 
criticism from the rank and file. There might, said 
Sir Walter, be current events involving the practices 
and standards of the trade-union. movement which 
might give point to what he had said if the proper 
course was not followed. “Sir Walter,” the Daily 
Herald says, “ did not mention the engineering union, 
but his audience, many of whom had been engaged 
during the day in discussing the building consultations 
on defence work, understood the reference.”’ 


The annual conference of the National Federation of 
Building Trades Operatives unanimously decided 
“to re-examine the wages agreements in the building 
industry in view of the reorganisation of industry made 
necessary by a developing capitalist system, and the 
contemplated adjustment by the Ministry of Labour 
of the basis of the calculation of the cost-of-living 
figures.” During the debate, Mr. Coppock, the general 
secretary of the Federation, stated that work along 
the lines suggested had already begun. 


A representative of the Transport and General 
Workers’ Union pleaded for special consideration for 
the labourers. They were, he said, becoming very 
highly skilled men in the industry, and many were 
to-day working to blue prints. Their position in 
relation to the craftsmen needed review. Mr. Coppock 
rejoined that the labourers had failed in their duty to 
themselves. About 250,000 craftsmen were organised 
and only 50,000 labourers. About 300.000 building 
labourers were unorganised. 


The National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen, and 
the Railway Clerks’ Association met representatives 
of the four main-line railway companies in London 
last week, for the purpose of discussing the claims which 
they are making for increased wages and improved 
working conditions. An official statement issued at 
the close of the conference was to the effect that the 
trade-union representatives explained the grounds of 
their claims, and the meeting was adjourned to enable 
the railway companies’ representatives to examine the 
position. The principal claim of the National Union 
of Railwaymen is for a minimum wage of 50s. a week. 
They also ask for an annual holiday of two weeks 
(12 working days) with pay, the termination of “ spread 


over’ working, and extended rosters, an arrangement 


each time of signing on duty on Sundays, and for the 
abolition of the extended roster. The Railway Clerks’ 
| Association is claiming a 40-hour week, an addition of 
| 201. to the maximum pay of all clerical grades, station- 
| masters, and supervisors, and a 101. London allowance 
| for staff within 15 miles of Charing Cross. A further 
| claim is that “ unappointed staff” shall be included 
| after two years in the salaried staff. Graduated holi- 
days of from 12 days to 18 days, varying with length 
of service, are desired. 





It was announced at the Morris works at Cowley last 
week that more than 16,000 workers in Lord Nuffield’s 
undertakings would share in the 112,500/. available as 
dividend from the 1,000,000 stock units in Morris 
| Motors, Limited, which Lord Nuffield placed in the 
hands of trustees for this purpose. The maximum for 
any one worker is 9/. This benefit is in additionyto the 
holidays-with-pay scheme operating in the Morris 
organisations. 





Last week, the Industrial Court heard a claim for 
increased wages submitted to it by the National Joint 
Industrial Council for the electricity supply industry. 
The Council had failed to agree on an application by 
the trade-union side for an all-round advance of 2}d. an 
hour. Mr. Rowan, the general secretary of the Elec- 
trical Trades Union, supporting the claim, said that 
concentration of production since 1931 had enabled 
spare plant to be reduced to such an extent that the 
annual saving on that account alone represented half 
the total increase in wages now asked for. Considerable 
saving had also been effected in the working costs of 
production. Had generating costs in 1936-37 been at 
the same level as in 1931-32, they would have been 
1,800,000/. more than they were in fact ; so that there 
had been an annual saving about equal to the full 
amount of the wage claim. The increase in cost of 
generation represented by a wage advance of 2}d. an 
hour would be, Mr. Rowan reckoned, only one fiftieth 
of a penny a unit 


The weekly organ of the International Labour Office 
at Geneva gives some interesting figures relating to the 
overtime worked in Belgium in 1937. The Act of 1921 
prescribes an eight-hour day and a 48-hour week. There 
was a considerable increase as compared with 1936, 
in the overtime worked. The total amounted to 
473,433 hours and affected 10,114 workers. The corre- 
sponding figures for 1936 were 316,817 hours and 5,713 
workers. The industries showing the greatest increase 
were the following: Mines (no overtime authorised in 
1936; 18,000 hours, affecting 250 workers, worked in 
1937), potteries (338 hours in 1936; 4,427, affecting 
102 workers, in 1937); building (448 hours in 1936 ; 
21,446, affecting 352 workers, in 1937); artistic and 
scientific industries (9,165 hours in 1936; 66,233, 
affecting 1,298 workers, in 1937); textiles (52,536 
hours in 1936 ; 72,437, affecting 2,029 workers, in 1937), 
and metal trades (42,999 hours in 1936; 74,140, affect- 
ing 1,418 workers, in 1937). 


A Belgian Royal Order lays down measures to be 
observed in polishing shops, metal-plating shops, and 
chrome-plating shops. These measures relate to hygiene 
in the workshops, ventilation, lighting and localised 
exhaust over the polishing machines and above the 
electrolytic baths, disposition of the baths, evacuation 
of toxic products and withdrawal of gas and fumes. 
Work at chrome-plating baths is prohibited for young 
persons The Order also contains measures of personal 
hygiene and protection. Of particular importance are 
provisions dealing with medical examination to be 
carried out by the medical inspector of factories, and 
affecting all workers, within three months of their 
engagement, as well as annual re-examination of all 
workers engaged in chrome-plating. 




















DIRECT ROAD CONSTRUCTION ON 
SOILS BY HEAT TREATMENT. 


THovucnH the importance of a clear knowledge of the 
physical and chemical properties of soils is becoming 
increasingly recognised, as witness the considerable 
amount of investigation in these directions made ‘in 
the United States, this investigation so far as it applies 
to highway engineering, has been largely confined 
to determining the suitability or otherwise of soils 
as foundations for various road surfaces. The utilisa- 
tion of the soil itself as a durable road surface has. 
however, also been carefully explored, and success 
has been achieved in this direction by an Australian 
engineer, Mr. L. R. H. Irvine, M.E., of Sydney. In 
the course of his work, Mr. Irvine established the 
fact that almost any soil could. be converted, by 
heating after suitable preparation, into a material 
resembling brick, and subsequent full-scale experiment 
showed that the process was practicable as a continuous 
one; that is, the soil to be treated did not require 
removal, with replacement after treatment, but could 
be dealt with by a machine travelling over the raw 
surface. Before describing the machine evolved, it is 
necessary to be clear as to the nature of the surface 
formed by it and as to the possibilities of the process. 
The surface is not, as might be imagined, a continuous 
sheet of a semi-vitrified nature but the soil is converted 
into fragments of brick-like material which, when 
consolidated by the ordinary road roller, has all the 
general characteristics of gravel roads, and as such, 
the surface will withstand corresponding traffic loads 
with little sign of wear or deterioration. 

As to the possibilities of the process, it should be 
borne in mind that it was developed with a view to 
making roads in areas, such as exist in parts of Australia, 
where road-making materials would have to be carted 
considerable distances and where, in consequence, 
such roads as existed, were, in effect, rutted tracks 
which, in wet weather, virtually become bogs. Areas 
of the so-called black soil having these characteristics 
occur in Queensland particularly, and for upwards 
of four years the process has, in consequence, been 
adopted by the Queensland Main Roads Commission, 
and by the Department of Main Roads, New South 
Wales. The primary purpose for which the machine 
was used was that of treating black soil or other 
clayey formations to make the equivalent of a gravel 
road in one or more courses without further treat- 
ment than rolling and binding, but it is clear that 
the road surface so formed can, if desired, be provided 
with a bitumen or other carpet, though the plain 
rolled surface is generally sufficiently weatherproof. 
Considerable lengths of the heat-treated roads have 
recently been surfaced with Trinidad asphalt and 
with good results. Further, the process can be used 
to provide a foundation for other types of road con- 
struction over bad clay by dehydrating the clay 
prior to construction. A number of other appli- 
cations can be visualised, but the employment of 
the process will be determined in the long run by 
the proximity or otherwise of normal road-making 
material, together with the accessibility of cheap local 
fuel. It is stated that, at present, the cost of a heat- 
treated road works out to about 700l. per mile, and 
that each machine employed has a capacity of about 
one mile of road per month. 

The machine consists essentially of a furnace, or 
burner, suspended within a wheeled chassis and so 
arranged that it can be adjusted with its heating portion 
at any angle or height to suit the surface of the road 
under treatment. The heat is derived from a modified 
gas producer using wood fuel, the resultant gas being 
combined with primary air heated by passing it through 
the partially-burned fuel. The burning mixture is 
directed downwards on to the soil surface under 
pressure from a fan and combustion is completed 
by a stream of secondary air. The burnt gases escape 
through a chimney. The external appearance of the 
machine is well, shown in the photographs repro- 
duced in Figs. I and 2, page 40, its performance from 
Figs. 3 to 5, on the same page, and its construction from 
the drawings of Figs. 6 and 7, Plate III. It has a wheel- 
base of 28 ft., an overall length of about 33 ft., and 
an overall width of 9 ft., and weighs approximately 
25 tons. This weight is that obtaining when the 
machine is prepared for travelling to another site, the 
firebrick lining of the furnace, which weighs about 
7 tons, having been removed for this purpose. The 
machine is traversed along the road, when burning 
the surface, at speeds which can be varied in 15 steps 
from 30 ft. to 80 ft. per hour. In addition, there are 
four suitable reverse speeds and a travelling speed, 
for moving from one job to another, of up to 1-5 
m.p.h. This latter speed is with the normal Diesel- 
type engine of 12 h.p., and can be increased by the 
fitting of a larger engine. At the same time, the 
normal engine provides sufficient power to enable 
the machine, in the lower gears, to surmount gradients 
as steep as 1 in 4. When travelling, the furnace is 
lifted so as to give a road clearance of 18 in. 
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Fig. 1. GENERAL VIEW OF 








Fie. 3. Untreatep Roap in Back Solt. 
The action of the burning gases is as follows. The 
machine moves in the direction indicated in Fig. 6, 


that is, the soil is first subjected to the action of the 
exhaust which are prevented from 
sideways by the flexible skirt seen between the wheels. 


These gases first raise the soil to a temperature of about 


gases, escaping 


500 deg. F., the free moisture being evaporated and 
escaping as steam. This stage terminates at about 
850 deg. F. and between this and a temperature of 


1,100 deg. F. the hygroscopic and chemically-combined 
water is driven off and the earth is converted into an | 
anhydride. The being then longer plastic | 
can be used for the road surface, where the conditions | 
call for no more than the equivalent of a sand-clay or 


soil no 


loam surface. Normally, however, the process is | 
carried further, higher temperatures being used. | 
Beyond 1,100 deg. F. any carbonaceous matter in 


the soil is burned out and its more fusible constituents 
begin to melt and to flow between the particles of the 
more refractory constituents cementing them together. 
This is the most suitable condition for the material, 
the temperature required to obtain it varying, according 
to the soil being treated, between the limits of approxi- 
mately 1,300 deg. F. and 2,500 deg. F. For average | 
black soil it is about 1,700 deg. F 

The temperature variations are not the result of 
regulating the combustion, but arise naturally from the 
construction of the machine. Referring to the arrange- 
ment drawing of Figs. 6 and the primary com- 
bustion chamber of the gas prodacer is seen at a. 
The wood is introduced into this at the top and as it is 
partially burnt gravitates downwards into a brick 
chamber 6, where, in the form of charcoal, it generates 
an intense heat under the primary air stream at c ¢, 
and gives off combustible gases. These pass into a 
secondary combustion chamber d, which extends for 
almost the full length of the machine and the bottom 
of which is formed by the surface of the soil. The 
secondary air enters this chamber at the rear by the 
duct e, and the burning gases pass along the chamber 
to be discharged as exhaust at the front, by way of the 
return duct f, leading to the chimney. It will thus be 
clear that as the machine progresses the soil is first 
subjected to the coolegt portion of the gases in the 
chamber and then to successively hotter portions, 





| of a fairly uniform size, 


machine. 


HINE. 





Fig. 4. Treatep Roap Berore ROoLiina. 

the hottest part being immediately underneath the 
The soil in this area, when touched with an 
iron bar ‘ tacky,” and has a tendency to adhere 
to the bar. The machine does not leave it in this 
condition, however, as the space to the rear of the 
furnace is cooled by the entrance of the secondary air, 
this air, of course, becoming heated as soon as it 
comes in contact with the furnace If the 
heating is carried to excess the soil may be con- 
verted into a lava-like condition, but this is not 
what is aimed at. With normal operation, although 
some fusion takes place, what is generally left behind 


furnace. 
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gases. 


the machine is a layer of pieces of material looking not | 


unlike a surface of crushed clinker with the pieces 
This material, when rolled, 
breaks down due to cracks formed during cooling, 
and the final result is a surface which not only bonds 


| well together but, by its angular formation, enables 


The burnt material 


any binder used to adhere firmly. 
The three photo- 


extends to a depth of 6 in. or more. 


graphs reproduced in Figs. 3, 4 and 5 show very well | 


the change in the surface produced by the use of the 


soil is seen in Fig. 3, while the track of burnt pieces 


left as the machine passes over it is shown in Fig. 4. | 


The finished rolled surface is seen in Fig. 5. The 
presence of water at the sides of the road in this 
illustration, testifies to the ability of the heat-treated 
surface to withstand traffic in wet ground. 

Some details of construction may now be considered. 
The main frame of the machine consists of a deep channel 
all round, its continuity being secured by welding. 
The forepart is provided with a platform at a lower 
level on which is mounted a winch driven from the 
main propeller shaft. This winch does not play any 
part in the normal operation of the machine but is 
simply an emergency device so that it can be self- 
hauled when bogged or deeply sunk in loose sand. 
The axles of the front wheels, which are of the drum 
type, are attached by laminated springs to the under- 
side of the winch structure. Steering is effected by a 
handwheel at both sides of the frame at such a height 
that it can be conveniently manipulated by a man walk- 
ing alongside, or, alternatively, by standing on a small 
platform attachable to the frame. A similar pair of 


The nature of an untreated road over black | 
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MACHINE FOR SOIL-ROAD CONSTRUCTION. 









FINISHED Roap. 


Fie. 5. 


wheels seen close to the steering wheel adjusts the height 
of a plough-like preparing blade. The machine is driven 
frém the rear, the axle and driving mechanism being 
mounted on a torque frame similar in principle to the 
rear suspension of a motor vehicle, in which the axle 
can move independently of the chassis. Suspension is 
here, again, by semi-elliptical springs. The machine 
is capable of traversing very rough ground without 
deleterious stresses being set up. The engine is situated 
at the front at one side and the propeller shaft, which 
is driven from the gearbox, runs along that side to 
the rear, where transmission to the rear-axle gear 
is arranged by way of a short shaft having two uni- 
| versal joints running in oil baths. The rear-axle gear 
consists of bevel and spur wheels, final transmission 
being by a heavy chain to the rear axle. The total 
maximum reduction from the engine to the axle is 
approximately 37,000 to 1. Brake gear is fitted to the 
rear wheels. 

A belt pulley on the engine shaft drives a counter- 
shaft just forward of the chimney, this countershaft 
driving, in turn, a small generator for the electric 
lighting of the machine, the furnace lifting gear, and 
three fans. As will be evident from Fig. 7, the centre 
fan supplies the primary air, the fan on the right-hand 
| side of the machine supplies the secondary air, while 


| - : > . 
| that on the left-hand delivers air underneath the main 
| 


frame in order to keep it cool. The ducts of the latter 
|fan are seen in Fig. 2, which also shows the fuel 
charging hopper above the main frame, part of the 
firebrick furnace and the flexible skirt of the combustion 
|chamber. The propeller shaft and the upper part 
| of the rear-axle drive is seen in the upper part of the 
illustration. The furnace lifting gear is seen at the 
bottom of Fig. 7. It consists of a shaft running the 
full length of the machine above the frame and 
furnished with a handwheel at each end for manual 
operation. Cross shafts driven by bevel gears actuate 
worm gears on screwed suspension rods carrying the 
furnace and combustion chamber assembly. There 
are three of these rods, viz., a central one at the front 
| and two at the back. This gives three point suspension, 
which simplifies the levelling operation. Means are 
provided for individual adjustment when desired. 
The air pipes from the fans are arranged with flexible 
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sections to permit the assembly to be lifted without 
the necessity of breaking joints. All the high-speed 
shafts are carried in Skefko ball- or roller-bearings. 





| 


These are of the self-aligning type so that they are | 


unaffected by any flexural movement in the chassis 
in passing over uneven ground. Nearly all the shafting 


is of nickel-chrome steel of very high tensile strength, | 


this material being adopted in view of the stresses 
which may be set up when travelling over rough 
country. Steel of high tensile strength is employed 
in such parts as the axles and gears, and, where possible, 
welding is employed in the frame construction in order 
to reduce weight while retaining a strong structure. 
We are informed that the manufacture of 
machine is in the hands of Messrs. Ransomes 
Rapier, Limited, Waterside Works, Ipswich. 








NEW “FLYING SCOTSMAN” TRAINS 
FOR THE LONDON AND NORTH 
EASTERN RAILWAY. 





INTERIOR OF CAR. 


originally exclusive quality has now passed to the 
‘* Silver Jubilee’ and *‘ Coronation” trains, in which 
all seats must be booked ; but the ** Scotsman,” which 
at first carried only first-class and second-class passen- 
gers, has now carried third-class for more than fifty 
years, and in the nature of the link which it provides 
between London and Edinburgh, Glasgow, Perth and 


| Aberdeen, has not altered materially since that great 


the | 
and | 


Tue changes in composition exhibited by the ** Flying | 


Scotsman ”’ trains of the former Great Northern Railway 
and the present London and North Eastern Railway 


virtually epitomise the development of British rail | 


passenger travel during the seventy-six years that the 
service has been in operation. Something of its 


innovation was made. 

In the quality of its accommodation, however, there 
have been great changes, the latest of which is repre- 
sented by the two new trains recently built for this 
service at the company’s Doncaster works to the 
designs of Sir Nigel Gresley, C.B.E., chief mechanical 
engineer. The new trains, which are finished exter 
nally in the standard livery of varnished teak, will 
normally consist of 12 vehicles, weighing 426 tons and 
having a seating capacity of 36 first class and 213 
third class. For the heavy spring working two addi- 
tional coaches will be included, bringing tiie weight 
up to 503 tons and the total of seats to 60 first ciass 
and 258 third class. The 12-coach train contains, 
in addition to the articulated three-ear set comprising 
first- and third-class restaurant cars with kitchen car 
between them, one brake third, four third-class, one first- 
class, one composite coach with baggage locker, a 
luggage van, and a buffet car in which light refresh- 
ments may be obtained by passengers not wishing to 


| 

| take the full meals supplied in the restaurant cars. 
| The additional vehicles to be run on the spring services 
| are composite coaches, one having a baggage locker. 
| The length over buffers of the individual passenger 
coaches is 62 ft. 9 in. The buffet car is 67 ft. 9 in. 
long, the luggage van 63 ft. 14 in., and the restaurant- 


car set measures 161 ft. 9 in. The overall length 
of the train, including the A4 class engine, is 


807 ft. 92 in. All the coaches run on four-wheeled 
compound-bolster bogies with a uniform wheelbase of 
8 ft. 6 in. As is the company’s latest practice, the 
underframes are of steel and welded, and Buckeye 
automatic couplers are used throughout. 

The interior appointments of the new trains follow 
in various respects the styles initiated in the “ Silver 
Jubilee ” and developed in the “* Coronation,” but the 
inclusion of the buffet-lounge car is a notable departure 
from precedent. In this car, which is illustrated in 
Figs. 1 and 2 on this page, small tables are provided to 
seat 20 passengers, and the catering arrangements are 
entirely separate from those of the restaurant cars. 
The pantry equipment is all-electric and comprises a 
coffee machine, automatic toaster, ice-cream cabinet, 
and refrigerator. Adjoining the buffet is a ladies’ 
lounge and toilet room, illustrated in Fig. 6 on page 44, 
fitted with a settee, dressing tables, and two wash- 
bowls. Electrical equipment is exclusively used in 
the kitchen car serving the two restaurant cars, as 
in all recent trains on the London and North Eastern 
Railway. The cooking range has a boiling top, and 
contains one steaming and two roasting ovens. The 
vegetable boiler is a separate unit, conveniently located 
near to the sinks. Hot water for general purposes is 
taken from tanks in the corridor roof. The kitchen 
car also contains a hot cupboard, a coffee machine, and 
an electric refrigerator. Separate pantries serve the 
first-class and third-class saloons. Current for cooking 
is supplied by two 10-kW axle-driven dynamos, sup- 
plemented by a traction-type battery of 210 ampere- 
hours capacity. In arrangement the third-class saloon 
follows standard practice, the accommodation being 
divided into smoking and non-smoking compartments. 
The ceilings and parts of the walls are covered with 
Rexine, with aluminium fittings, and the upholstery is 
in fawn and red uncut moquette. The first-class 
saloon, which is illustrated in Fig. 3 on page 44, is a 
development of the saloon coaches used in the ‘‘ Coro- 
nation "’ train, each section of six seats being separated 
from the next by a light partition consisting of a metal 
frame with panels of Perspex, the synthetic-resin 
material employed for the curved rear windows of the 
“Coronation ” observation car. This material is also 
used in the saloon intermediate doors. The walls and 
ceiling are again Rexine, but the colour scheme is blue 
and silver, with aluminium fittings and a ** bois-de-rose "’ 
coloured carpet. A 30-watt lamp is incorporated in 
the aluminium luggage rack above each window, and 
in each section there is also a ceiling light of the same 
power. 

The passenger compartments, of which typical 
examples of the third-class and first-class are shown 
in Figs. 4 and 5 on page 44, are upholstered in uncut 
moquette, with Rexine-covered walls and ceilings. 
Sponge-rubber fillings are used for the head-rests and 
arm-rests in the first-class accommodation, and the 
metal fittings are chromium-plated. A _ silk-covered 
cushion is provided for each passenger, and silk curtains 
with satin linings are provided for the side windows. 
The floor is covered with a Wilton rug. A 30-watt 
reading light is fitted above each of the four seats, and 
general illumination is given by a 30-watt lamp in a 
ceiling fitting. The first-class corridors, which are 
unnsually wide, are covered with blue carpet on a 
sponge-rubber underlay. The corridors and vestibules 
throughout are lined with flush panels of polished teak. 
In the third-class compartments the floor coverings are 
hair mats, and the reading lights are of 15 watts. 
Chromium-plated fittings are used here also, except 
for the 30-watt ceiling light, which has a mounting of 
Alumilited aluminium. As in the first-class eompart- 
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ments, Rexine is used for the wall coverings and uncut 


moquette for the upholstery. 
The toilet compartments are similar throughout the 


train, the first-class being decorated in green Rexine | 


and the third-class in yellow. Hot and cold water is 
supplied through solenoid-controlled valves operated 
by push-buttons. Other general features of the trains 
include the application of the methods of sound 
insulation hitherto peculiar to the “ limited ”’ trains, 
double glass being used in -the windows and acoustic 
blanket insulating the sides and roofs of the coaches. 
Compressed felt is fitted between the floor-boards, and 
beneath the floor is a layer of sprayed asbestos sup- 
ported on corrugated sheeting. Messrs. J. Stone and 
Company’s electrically-controlled pressure ventilation 


apparatus is fitted throughout, filtered air being 
delivered at atmospheric temperature in summer 
weather and warmed air under winter conditions. The 


ventilator power unit is carried on the underframe and 
delivers the air at floor level through insulated ducts, 
the vitiated air escaping through roof grilles above 
which are extractor ventilators. In addition, deep 
sliding lights are provided in each compartment and 


in the corridors, to enable passengers to adjust the 


ventilation independently, if desired. 

In construction, proportions, and general equipment 
the complete trains present a remarkable contrast 
with the typical “ Flying Scotsman” of 1888, which 
the company assembled to mark the 50th anniversary 
of the famous “ railway race” to the north. Headed 
by the Stirling 8-ft.-single engine, No. 1, temporarily 
withdrawn from the railway museum at York, this train 
ran, on June 30, from King’s Cross to Stevenage, where 
its passengers transferred to one of the new trains for a 
demonstration run to Grantham and back to King’s 
Cross. The five coaches and two brake vans of the 
1888 train, all 6-wheeled vehicles, measured, with the 
engine, just under 300 ft. overall, the tare weight 
behind the tender being 98 tons—almost exactly the 
weight of the train which, on August 22, 1895, set up 


the record of 6 hours 19 minutes between King’s Cross | 


and Edinburgh. 





ENGINEERING TRAINING 
EDUCATION. 


Society of British Aircraft Constructors’ Scholarships. 
\ minimum of four scholarships of varying value. 
up toa maximum of 1001. each per annum, are awarded 
year by the Society of British Aircraft Con- 
They are intended to young men 
who are unable, for financial reasons, to take up a 
course of education fitting them to become aircraft 
engineers. The holder of the scholarship will be 
elected in the first instance for one year, but the tenure 
of the scholarship will ordinarily be prolonged to a 
maximum of four vears, contingent upon satisfactory 
work being done by the holder. Selected candidates, 
who must have obtained a recognised schools’ certificate 





AND 


every 


structors. assist 


or its equivalent, are interviewed by a selection com- | 


mittee. Candidates must be British subjects between 
the ages of 16 and 18 on September | in the year of 
the award. All holders of the scholarships will be 
expected to qualify for a technical grade in the Royal 
Aeronautical Society, from the secretary of 
further particulars may be obtained. The offices of 
the Society are at Albemarle-street, Piccadilly, 
London, W.1. 


‘. 








Busk STUDENTSHIP IN AERONAUTICS The trustees 
of the Busk Studentship in Aeronautics have awarded 
the Studentship for the year 1938-39 to Mr. G. O. Jones, 
B.A., Emmanuel College, Cambridge 


EXAMINATIONS OF ENGINEERS IN THE MERCANTILE 
Marine.—A Board of Trade Notice to intending candi 
dates for Certificates of Competency as engineers in the 
British Mercantile Marine states that the first examination 
for Second-Class Certificates, under the new system, will 
commence on Monday, September 19, and the first 
examination for First-Class Certificates, on Monday, 
September 26. The Notice, No. M.162, is supplementary 
to Notice M.160, which was the subject of editorial 
comment on page 686 of the previous volume of Ener- 
EERING. The former Notice gave immediate effect to the 
recommendations regarding sea service and workshop 
experience, made by the Departmental Committee on 
Examinations for Engineers; the present Notice 
announces the adoption by the Board of the Committee's 
proposed detailed syllabuses for the examinations. 
The present system of examination will continue until 
further notice, to avoid excessive interference with 
candidates’ present arrangements and the curricula of 
schools, but as from the dates above-mentioned, the two 
systems will operate alternatively at the examination 
eentres in London, Liverpool, Glasgow, and Newcastle, 
the old system in the first and second weeks of each 
month, and the new in the third and fourth weeks. At 
Belfast, Cardiff, Hull and Leith the examinations under 
beth systems will be held concurrently, in the third 
week for Second Class Certificates, and in the fourth 
week for First Class Certificates. Notice M.162 also 


contains details of exemptions allowed to holders of 
certain National and other certificates 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Mild-Steel Plates to S.A.R. Specification C.M.E. 
9/1937, Symbol No. 8. South African Railways and 
Harbours, Johannesburg ; September 5. (T. 23,798/38.) 

Sluice Valves and penstocks and one headstock. The 
City Council, Johannesburg ; July 27. (T.Y. 23,949/38.) 

Steel Lighting Poles with finials, 250 30-ft. and 300 
35-ft. The City Council, Johannesburg; July 20. 
(T. 23,950/38.) 

Machine Tools, including lathes, slotting machines, and 


CONTRACTS. 


Messrs. SunseaM ComMMERCIAL VEHICLEs, LIMITED, | 
Moorfields Works, Wolverhampton, inform us that an 
order for 17 trolley-omnibuses, received from the City of 
| Durban, Natal, for the route between the city and 

Umbilo, has been divided between Messrs. AssociaTED 

Equirment Company, Liurrep, Southall, Middlesex, and 
themselves. They add that they supplied vehicles for 
Durban’s first trolley-omnibus routes, opened in Feb- 
| ruary, 1935. The new Sunbeam-B.T.H. vehicles will 

be of the six-wheel, double-deck type with 70-seater 
| bodies of Metropolitan-Cammell-Weymann all-metal 
} construction. 


Messrs. THe Parsons ENGINEERING CoMPANY, 
Limtrep, Town Quay Works, Southampton, have 
received a repeat order from Messrs. The Drewry Car 


Company, Limited, for one of their special M4M, 75-h.p. - : : hick 
petrol engines. This is to be installed in one of the band-sawing, moulding, planing, and thx knessing 
machines. Indian Stores Department, Engineering 


| firm’s standard 10-ton locomotives for the New Zealand 
| Government Railways, and constitutes the ninth engine 
| for this railway administration. The engine is one of 


Branch, Simla; July 20. (T. 23,896/38.) 
Steel Cupboard Lockers for wards at Grey’s Hospital. 


| Messrs. Parsons’ regular locomotive models, with down-| Natal Provincial Administration, Pietermaritzburg ; 
| draught carburettor and electric starting. The transmis-| July 20. (T. 23,944/38.) 
|} sion is through a Sinclair coupling and Wilson-Drewry Trolley Wire, 25 miles, 4/0 S.W.G., hard-drawn, 


grooved, cadmium-copper. Johannesburg City Council ; 
July 23. (T. 13,947/38.) 

Petrol Pumps, 145, semi-rotary type, with lengths of 
galvanised suction pipe, and 8-ft. lengths of petrol- 


| gearbox 








BOOKS RECEIVED. 





| British Non-Ferrous Metals Research Association. Re-| resisting hose with clips and nozzles for decanting the 
search Reports, Association Series, No. 472. Nickel | contents of 44-gallon drums. Union Tender and Supplies 
Silver : A Survey of Published Information. By T. F.| Board, Pretoria; July 14. (T. 23,953/38.) 
Pearson. London: Offices of the Association. [Price Steel Tyres for locomotives, 100, flanged stud fasten- 
3s. net. | aie : ing, HG, HG/S, HG/C, HG/G classes. Indian Stores 
| Der Grundbau. By Dr.-Ine. L. Brennecke. Fifth edition, Department, ‘Engineering Branch, Simla; July 27. 
revised and edited by Dr.-Inc. Ericn LouMEYER. | (T. 24,070/38.) . 
I ’ > 4 ‘ , - Ww > y thing ty — rs . . 
Volume I. Part 1. Baugrund. Berlin : Wilhelm Ernst Belts, Neto, Get Serewc, Washere end BDivets. South 


und Sohn. [Price 19 marks (Germany); 14-25 marks 
(other countries). } 

The Way Into and Out of the Next Slump. By W. E. 
BuRNAND. Sheffield, 1: W. E. Burnand and Son, 
66-106, Shoreham-street. 

Seventy-Fourth Annual Report on Alkali, d&c., Works. 
Proceedings During the Year 1937. By the Cuter 
Insrectors. London: H.M. Stationery Office. [Price 
ls. net.] 

| Top Sawyer. 

By Ivor THomas. 
Company, Limited. 


African Railways and Harbours, Johannesburg ; August 8. 
(T. 24,108/38.) 

Angles and Sections, mild steel, in various sizes. South 
African Railways and Harbours, Johannesburg ; August 2. 
(T. 24,109/38.) 

Meters, kWh, 200 250-volt, 10-ampere, single-phase, 
two-wire, 50-cycle, with counter mechanism for use on 
a prepayment basis, having a coin slot to take Id. 
City Electrical Engineer’s Department, Municipality of 
Port Elizabeth, South Africa ; July 28. (T. 24,090/38.) 

Steelwork, 461 tons, for bridges, including bolts, nuts 





A Biography of David Davies of Llandinam. 
London: Longmans, Green and 
[Price 10s. 6d. net.]} 


United States War Department. Miscellaneous Series} and rivets. South African Railways and Harbours, 
No. 1. Port and Terminal Charges at United States Johannesburg ; September 12. (T. 24,110/38.) 
Ports. 1938 edition. Washington: Superintendent South African Railways and Harbours : 


Spring Steel. 


of Documents. {Price 1 dollar.] (T 


° 7 
Eignung von Vorwdarmern und Kithlern im Kraft- und 24,106/38.) 


Machine, comprising 


August 15. 


Wheelwright lathe, mortising 


Wdrmebetrieb. Berlin: V.D.1.-Verlag, G.m.b.H. ‘ ‘ - 7 

Handbook of Aeronautics. Volume III. Design Data machine, attachments for boring naves, felloes, and axle 
and Formule—Aircraft and Airscrews. Published holes, milling tenons, drill, tenon cutter, &c. Union 
under the authority of Taz Royan Arronauticar| Tender and Supplies Board, Pretoria; August 4. 


Society. Third and enlarged edition. London: T. 24,118/38.) 
Sir Isaac Pitman and Sons, Limited. [Price 20s. net.] 

Universal Directory of Railway Officials and Railway 
Year Book, 1938-1939. Compiled from official sources 
under the direction of the Editor of “The Railway 
Gazette.” London: The Directory Publishing Com- 
pany Limited. [Price 20s. net.] 

| Department of Overseas Trade. No. 701. Report on 
Economic and Commercial Conditions in the Republic 
of Honduras, March, 1938. By D. G. Ryprngs. 
London: H.M. Stationery Office. [Price 9d. net.] 

Transactions of the Institution of Chemical Engineers. 
Volume 15. 1937. London: Offices of the Insti- 
tution. 

Rechnerische Verfahren zur harmonischen Analyse und 
Synthese. By Dr.-Inc. ALBRECHTE HussMANN. Berlin : 
Julius Springer. [Price 9-60 marks.] 

United States Geological Survey. Water-Supply Paper 
No. 779. Geology and Ground-Water Kesources of 
South-Central Nebraska. With Special Reference to the 
Platte River Valley Between Chapman and Gothenburg. 
By A. L. Luern and L. K. Wenzer. Washington : 
Superintendent of Documents. [Price 70 cents.] 

United States Geological Bulletin No. 877. 
Geology and Ore Deposits of the Bayhorse Region, Custer 








PERSONAL. 


Mr. C. B. M. Dave, A.M.I.A.E., has been promoted 
to the position of chief designer to Messrs. Petters, 
Limited, Westland Works, Yeovil. 

Messrs. B.E.N. Parents, Limrrep, Gorst-road, Park 
Royal, London, N.W.10, have appointed Messrs. 
Robert H. Kulka, Limited, Shell-Mex House, Strand, 
W.C.2, their sole agents and distributors for their range 
of air compressers, spray-paint plant, and garage 
equipment for the whole of Latin America. 

Mr. T. W. Jounson, superintendent engineer of the 
Natal Line of Steamers, owned by Messrs. Bullard, King 
and Company, Limited, 14, St. Mary Axe, London, 
E.C.3, retired on June 30, after 46 years’ continuous 
service with the company. He was appointed superin- 
tendent engineer in 1923. 

Messrs. Scuper-CENTRIFUGAL ENGINEERS, LIMITED, 
Sharples House, 101, Grosvenor-road, London, 8.W.1, 
as from June 18, have changed their name to Messrs. 
Suarpies CentriruGes, Limirep, this being for the 
sole purpose of identifying the company with the name 





Survey. 


County, Idaho. By C. P. Ross. [Price 1 dollar. } | of its founder. 

Bulletin No. 884. Geology and Mineral Deposits of | - m= : North Cirouler i 
the Snowmass Mountain Area, Gunnison County, | , Messrs. CELOTEX, LIMITED, , Sore : aa eanennag 
Colorado. By J. W. Vanperwiitr. [Price 1 dollar.] | Stonebridge Park, London, N.W.10, have begun the 
Bulletin No. 889. Spirit Leveling in Kansas, 1896- manufacture, on a large scale, of Flexcell cane-fibre 
1935. By J. G. Sraack. [Price 15 cents.] Bulletin | expansion joints in their new British factory. 

No. 895-B. Geophysical Abstracts 89. April to June,| Messrs. GossELL AND Son, Limirep, 110, Cannon- 
1937. Compiled by W. Avvazoa.ov. [Price 10 cents.] | street, London, E.C.4, have been appointed representa- 
Bulletin No. 898-A. Spirit Leveling in Missouri.| tives for the British Empire by Messrs. De Drerricu 
Part I. Southeastern Missouri, 1896-1937. By J. G.| er CompaGnir, Niederbronn, Bas-Rhin, France, for the 
Staack. [Price 25 cents.] Washington: Superin- | sale of their Diesel railcars. 


tendent of Documents. Messrs. SaturN OxyGEen Company, Limitep, 14, 


Les Ressorts. Etude Compléte et Méthode Rapide de | Finsbury-circus, London, E.C.2, have established a ‘new 
Caleul. By Camitte Reynav. Third edition. Paris: | factory for the manufacture of oxygen and dissolved 
Dunod. acetylene on the Pallion Industrial Site, Sunderland, 








| which was opened by the Commissioner for Special Areas 
}on June 29. 
Messrs. Epwarp G. Hersert, Lowrep, Atlas Works, 





Tue Instrrvtion or Exvxcrricat Enorneers.—The 
conversazione of the Institution of Electrical Engineers, : 
which was held at the Natural History Museum, South | Levenshulme, Manchester, 19, have appointed Mr. J. O. 
Kensington, on Thursday, June 30, is a social rather | Jones technical staff sales representative covering 
than a technical function, intended mainly to give | London and the Home Counties. The Fe omdon —" 
the members an opportunity of meeting their friends in | ment whereby the firm maintained of a. 
a non-professional atmosphere. Thus the technical | operating a London office on their he L » nas = 
exhibits, which usually figure largely at such gatherings, | terminated by mutual consent and t e London office 
are absent, but entertainment is provided in the form of | closed. Mr. Jones will work directly from Manchester. 
excellent musical programmes, and much of interest can 
be found among the museum exhibits. The members 
and guests were received by the President, Sir George 
Lee, O.B.E., M.C., and Miss Margaret Lee. The atten- 
dance appears to increase, and is beginning to tax the 
capacity of the commodious museum building. 








InstrTUTE or Puysics.—At the recent annual general 
| meeting of the Institute of Physics Dr. C. C. Paterson 
| was elected president, to take office on October 1. 

Sir Frank Smith, F.R.S., was elected an honorary Fellow 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—-Intereat was again focussed on the 
French trade on the Welsh steam coal market last week. 
The British and French coal interests met in Paris, and 
after a conference lasting three days the discussions were 
adjourned in order that the representatives might submit 
the points raised to their Governments. The British 
delegation, which was headed by Mr. H. W. Cole, Deputy- 
Under-Secretary for Mines, had hoped to reach an agree- 
ment which would have resulted in an increase in French 
imports of British coal. The French delegates pointed 
out that while they preferred to take British coals, the 
depreciation of the franc had made it necessary for them 
to buy their supplies in the cheapest market. If they 
were to increase their importation of British coals they 
would require some trade concessions in return. It was 
understood that the discussion would be resumed shortly. 
The meeting of the Mixed Commission, which controls 
the Welsh coal for French pitwood exchange scheme, 
which was to have been held during the week, was 
postponed until the joint meeting of British and French 
coal trade representatives had reached some decision. 
New business in all trades continued to mature very 
slowly. Foreign buyers were still showing reluctance to 
enter into much business at current prices, but as most 
collieries had sufficient contracts in hand to ensure 
steady working at the pits for some time to come, prices 
showed no material variation. The amount of large coal 
available was limited, while some of the best qualities 
were still very difficult to negotiate for early delivery 
and prices were firm. Sized kinds, and particularly the 
dry sorts, were scarce owing to reduced outputs, and 
quotations were well upheld. Smalls, however, were in 
plentiful supply to meet a slow request, and the tone was 
dull. Cokes moved off slowly, while patent fuel and 
pitwood displayed little activity. 

Iron and Steel.—Quiet conditions ruled in the iron and 
steel and allied trades of South Wales and Monmouth- 
shire last week. Demand circulated slowly, and works 
generally were engaged in completing orders already on 
hand. Quotations, however, showed no material change. 











NOTES FROM SOUTH YORKSHIRE. | 
SHEFFIELD, Wednesday. 

Maintenance of Armament Plants.—For a long time 
Sheffield industrialists have been urging that the main- 
tenance of armament plants is a national concern. The 
latest plea comes from Lord Riverdale, whose views, of 
course, deserve attention, and who states : “‘ Many people 
remember seeing Queen Victoria driving into one of our 
great armour-plate mills to see how a plate was rolled, 
and we also lived to see that same armour-plate mill 
rusty and overgrown with grass. Something must be 
done about the maintenance of these armament plants 
so that we are not caught again. There should be some 
national insurance for the maintenance of great armament 
plants, so that they should not rust and be wasted and 
cause a tremendous loss to shareholders.” 

Trade Conditions.—Some light on the trade conditions 
is provided by Commander Sir Charles Craven, chairman 
and managing director of the English Steel Corporation, 
Limited, who told the Lord Mayor of London (Sir Harry 
Twyford), and other guests who toured the Vickers 
works: “‘ Unemployment in Sheffield has increased by 
7,000 over the last eight months. I think that must be 
due to the easing up, chiefly in the lighter trades. I 
can assure you that in the works of the English Steel | 
Corporation our numbers of employed have gone up by | 
over 1,000 since last year. While there are great numbers 
of unemployed in Sheffield and district, we are really 
short of skilled workmen. Even in the heavier trades 
there has been an easing up of the orders that have been 
booked during the last few months; but when I tell 
you that we booked orders last year at the rate of 50 per | 
cent. more than we can hope to produce the goods, I | 
think you will agree that we are still in a healthy state.” 

Tron and Steel.—Sheffield Corporation are in the market 
for a variety of products. The Electricity Department 
are placing contracts with Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Messrs. Cambridge Instru- 
ment Company, Limited, Messrs. Foster Engineering 
Company, Limited, and Messrs. Llandis and Gyr, Limited, 
for the supply of meter-testing equipment. Fire-fighting 
equipment for the Blackburn Meadows generating 
station is to be supplied by Messrs. Pyrene Company, 
Limited, of Brentford, and Messrs. Mather and Platt, 
Limited, of Manchester. A contract valued at about 
10,0001. is to be placed with Messrs. A. Reyrolle and 
Company, Limited, for general substation switchgear, 
and another one valued at 6611. with Messrs. Holman 
Brothers, Limited, for the supply of pneumatic road- 
and rock-breaking equipment. The same department 
has received sanction from the Electricity Commissioners 
to borrow 100,0001. for building and 35,0001. for plant 
in connection with the extension of the Blackburn 
Meadows generating station. Steady activity is reported 
in most sections of the local staple trades, though some 
concerns are not so busily employed as a year ago. 
Business in raw and semi-finished materials has been 
maintained. Rolling mills, forges, and press shops, 
however, are not fully employed. Re-rollers could 
comfortably handle a larger volume of orders. Makers 
of railway rolling stock are more occupied, and are 
attracting a bigger share of overseas orders. There is | 
an active call for wheels, axles, springs, tyres and | 
buffers, and India and South Africa are improving | 
markets. The demand for coal-mining equipment is | 
brisk. Makers of cement and concrete mixers report | 
an improving trade, while orders for furnaces are more | 
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numerous. Sheffield Chamber of Commerce is handling 
a larger volume of overseas inquiries. Among the latest 
are one from France for machine tools and circular saws ; 
from Denmark for iron and steel, spring steel, files and 
rasps, stainless steel and bright-drawn strip; from 
Canada for agricultural machinery and implements ; 
from Egypt for metal ware; from Sweden for iron- 
mongery ; from Ireland for structural steel ; and from 
Australia for tools and farming implements. 

_ Steel Plant for Turkey.—To-day, a convoy of 25 steel 
ingot casting carriers, weighing over 250 tons, along 
with ten steel slag-carrying ladles, left the works of 
Messrs. Newton, Chambers and Company, Limited, at 
Thorncliffe, near Sheffield, by special train for Hull. 
From there the consignment will be shipped to Karabuck, 
Turkey. The plant is to be used in connection with the 
erection by the Turkish Government of one of the most 
modern steel plants in the world. 

South Yorkshire Coal Trade.—The overseas market 
displays further weakness, and prices show a downward 
tendency. West Yorkshire coals are from 6d. to ls. per 
ton lower, while South Yorkshire washed nuts and smalls 
have been marked down 6d. per ton. Forward buying 
is limited, and prospects are not at all bright. There 
is a steady islond demand for industrial fuel. Steelworks 
are taking bigger tonnages for stocking p . The 
call for gas coal is poor, while the house-coal market is 
disappointing. Most types of coke are in limited request, 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade a 
good undertone prevails despite the fact that there has 
been little bookimg of new business of late. Markets 
generally, however, are beginning to exhibit a firmer 
front and it is fully anticipated that this will be reflected 
in the steel trade before long. The output of heavy 
material is being maintained and deliveries on the whole 
are fairly satisfaetory. The demand for sectional 
material and black-steel sheets shows no improvement 
and production is still on a low level. The quieter state 
of business which now exists in the steel industry will be 
taken advantage of during the holiday period to effect 
the necessary repairs to plant and the stoppage generally 
may extend until the end of the month. The following 
market quotations :—Boiler plates, 
111. 188. per ton ; ship plates, 111. 8s. per ton ; sections, 
111. 0s. 6d. per ton ; medium plates, 13/. per ton ; black 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
151. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 181. 10s. per ton, 
all delivered at Glasgow stations. 


Malleable-Iron Trade.—-While there is a little more 
business passing in the malleable-iron trade of the 
West of Scotland this week, the general position is 
actually no better. There has been little fresh buying 
and the inquiry is not encouraging. The demand for 
re-rolled steel bars has not improved nor is there likely 
to be any change for the better until the heavy importa- 
tions from the Continent during the past few months 
get worked off. It is estimated that it will be at least a 
couple of months yet before the re-rollers can expect 
any marked improvement in demand. Prices are 
steady and are as follows :—Crown bars, 131. 5s. per ton 
for home delivery or export ; re-rolled steel bars, 121. 13s. 

r ton for home delivery, and 111. per ton for export ; 
No. 3 bars, 12/. 15s. per ton, and No. 4 bars, 131. 5s. per 
ton, both for home delivery. 


Scottish Pig-Iron Trade.—There has been little change 
in the state of the Scottish pig-iron trade over the week 
and production is more than equal to the current demand. 
The number of furnaces in blast remains at twelve. 
The following are to-day’s market prices :—Hematite, 
6l. 13s. per ton, and basic iron, 5. 7s. 6d. per ton, both 
delivered at the steel works; foundry iron, No. 1, 
6l. Os. 6d. per ton, and No. 3, 51. 18s. per ton, both on 
trucks at makers’ yards. 

Scottish Shipbuilding—During the past month the 
contracts secured by Scottish shipbuilders have not been 
outstanding. They consisted of a suction dredger, three 
self-propelling hopper barges, a dipper dredger, and a 
small motor vessel—six in all to be built on the Clyde, 
and two self-trimming colliers to be built on the Forth 
at Burntisland. The main activity on the Clyde is 
caused by Admiralty work, but shipbuilders are very 
hopeful that there will be an increase in orders for 
mercantile tonnage before long as the first half of this 
year has been very lean in that respect. The output 
from the various yards during the past month consisted 





of 17 vessels with an aggregate of 56,582tons. The details 
are as follows :— 
The Clyde 12 vessels. 40,004 tons 
The Forth ” , ” 
The Tay ... os 1 9,0 
Total 17 56,582, 


The Clyde total for the half-year is now approximately 
174,000 tons, but the second six months of the year 
should make a decided increase in that figure as there 
are quite a number of vessels now nearing the launching 
stage. 








Roap IMPROVEMENTS IN SomERSET.—Hairpin bends 
on the road across Exmoor, from Challacombe to Simons- 
bath, which forms part of a direct route from Ilfracombe 
to Bridgwater, are to be straightened by the construction 
of short lengths of new road. In addition, sections of 
the road where there is room at present for only one line 
of traffic, will be widened and reconstructed, 


THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.——Business in Cleveland pig 
is virtually at a standstill, and appreciable expansion of 
demand cannot be looked for until considerable change 
for the better occurs in the embarrassing statistical 
situation. Regular make has been discontinued for 
some time, and there is very little call for supplies from 
tonnage stored at the blast-furnaces. Consumers of 
foundry iron have still heavy stocks, largely of foreign 
products, which are decreasing at a much slower rate 
than could be wished. Under such conditions, resump- 
tion of normal use of local brands threatens to be delayed 
for a considerable time. Continental foundry iron is 
still on offer at exceedingly low ures, but further 
purchase of foreign makes is unlikely in view of arrange- 
ments between foundry-iron users and Tees-side pro- 
ducers. The situation altogether prohibits export trade 
in Cleveland pig, stabilised quotations of which stand at 
the equivalent of No. 3 quality at 109s. delivered within 
the Tees-side zone, less 5s. rebate to customers who 
undertake not to buy foreign material. 

Hematite.—There is no promise of improvement in the 
disquieting state of the East-coast hematite branch of 
trade. Notwithstanding substantial reduction of pro- 
duction, output continues excessive, and still further 
curtailment of output may be necessary, Stocks, both 
at makers’ yards and on consumers’ premises have 
reached hampering dimensions, and their continued 
growth is causing much uneasiness. Consumers are 
specifying for reduced deliveries under existing contracts, 
and purchasers are few and small. Occasional cargoes 
continue to be shipped to the Continent against old sales, 
but new export Seohtaee is unheard of. Fixed prices 
remain at the level of No. 1 hematite at 133s. delivered 
to North of England areas. 

Basic Iron.—Basic iron manufacturers are holding, for 
use at their adjacent steelworks, the heavy tonnage they 
have on hand. Nominal price of basic remains at 100s. 

Foreign Ore.——Buyers of foreign ore are off the market- 
They have extensive contracts for supply over lengthy 
periods, and as they are carrying large stocks are stipulat- 
ing for reduced imports. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant, and sales are very few and small, consumers’ 
requirements being covered for some time ahead. 

Manufactured Iron and Steel.—While producers of 
semi-finished and finished iron and steel are hopeful that 
buyers’ absence from the market will not be of long 
duration, present dearth of orders is disquieting, and 
rising costs through irregular working of plant is causing 
uneasiness. Users of some semi-finished commodities, 
particularly steel-semies, are overbought and are taxing 
their storage accommodation. In the finished industries 
plant turning out heavy steel keeps busily employed. 
Delivery obligations are still considerable, but contracts 
are fast expiring, and substantial sales are essential to 
—., works running as they are at present. Foundries 
could deal with more tonnage than they are handling 
in certain departments, sheet producers are very short 
of orders, and manufacturers of light steel sections 
are running plant at well below capacity. Principal 
market quotations for home trade are: Common iron 
bars, 131. 58.; steel bars, 11/1. 188.; soft steel billets, 
7l. 17s. 6d.; hard steel billets, 91. 28. 6d.; steel ship 
rivets, 151. 2s. 6d.; iron ship rivets, 171. 58.; steel 
constructional rivets, 161. 5s8.; steel boiler plates, 
1ll. 188.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 111. 0s. 6d.; steel joists, 111. 0s. 6d.; Tees, 
121. 0s. 6d.; heavy sections of jsteel rails, 101. 15s. 6d. ; 
fish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, 
15l. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 18/. 10s. For export, black sheets are quoted 131. 
and galvanised sheets, 161. 15s. 

Scrap.—-The scrap market is deadly dull. There are 
still no buyers of light cast-iron, users of heavy cast-iron 
are off the market, demand for machinery meta! has 
ceased, and very little heavy steel scrap is now taken up. 

Tees Iron and Steel Shipments.—Decline in trade is 
emphasised by the June returns of shipments of iron 
and steel from the Tees. Loadings last month totalled 
only 31,353 tons—9,409 tons less than in May-——the 
smallest monthly aggregate for over five years. June 
clearances of manufactured iron and steel were 10,000 
tons below shipments in May. Pig-iron loadings in- 
creased from 988 tons in May to 1,698 tons in June. 
Last month only 157 tons of pig-iron were shipped to 
coastwise ports, 1,541 tons going to foreign destinations, 
the largest receivers being the Federated Malay States, 
500 tons ; Netherlands, 325 tons ; and Germany, 280 tons. 
Of the 1,844 tons of manufactured iron cleared, 786 tons 
went coastwise and 1,058 tons abroad, Straits Settle- 
ments and Union of South Africa being the chief buyers, 
with imports of 323 tons and 318 tons, respectively. 
Steel dispatched totalled 27,811 tons, of which 12,555 
tons went coastwise and 15,256 tons overseas, the 
principal customers being Union of South Africa, 4,621 
tons; India, 2,378 tons; Ceylon, 1,334 tons; and 
Denmark, 1,331 tons. Shipments of iron and steel for 
the past six months totalled 235,869 tons, or 50,449 tons 
less than in the first half of 1937. 


Imports of Iron and Steel.—Imports of iron and steel 
to the Tees, last month, from foreign ports and coastwise, 
consisted of 672 tons of crude sheet [ , billets, blooms 
and slabs, compared with May unloadings of 477 tons, 
comprising 462 tons of pig-iron and 15 tons of plates, 
bars, angles, rails, sheets and joists. In June last year, 
aggregate imports amounted to 4,642 tons, of which 135 





tons were pig-iron, 4,270 tons crude sheet bars, &¢., and 
| 235 tons plates, bars, angles, &c, 
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FLIP IN RIFLES. 


| 
| ‘THe phenomenon of flip or jump has been the 
| subject of a considerable amount of investigation 
| to obtain data which would enable an accurately 
shooting rifle to be produced. First noticed, it is 
| believed, by Metford, much detailed work of the 
| kind was carried out by Professors Cranz and Koch 
of the Bavarian Military Academy, a summary of 
| which appeared in editions of the official T'exthook 
| of Small Arms of some 30 years ago. These experi- 
|ments were followed by work of a similar nature 
|at Enfield, the apparatus employed being a slotted 
|}screen behind which a photographic plate was 
| moved at high speed, in conjunction with a tuning- 
| fork timing arrangement. 
| While, owing to their date, perhaps somewhat 
crude, to modern ideas, in their contrivance, these 
experiments threw a good deal of light on the 
| Vibration of rifle barrels to which the phenomenon 
| above referred to is due, and explained the curious 
fact that with different charges a rifle will shoot 
| unexpectedly low or high. Thus at normal charge 
‘and a very weak charge a rifle may shoot high, 
| while at an intermediate half charge, it will shoot 
low. 
The general refinement of apparatus and the 
| great advances in methods have placed in the hands 
| of investigators the means of carrying such subjects 
| a good deal farther than formerly, and in the recent 
issue of the Journal of the Royal Technical College, 
| Glasgow, there is a contribution on the subject by 
Mr. A. E. Martin and Professor J. Muir recording 
| the results of such experiments. 
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It is not difficult to realise in a general way that 
a system of stress-waves will be initiated in the 
barrel of a rifle by the explosion of a cartridge, 
since the pressure developed is of the order of 
19 tons per square inch. The flight of a bullet 
would not, theoretically, be influenced by these 
waves if the mass of the barrel were dynamically 
balanced with respect to its longitudinal axis, but 
due to lack of symmetry of both the mass and the 
coefficient of stiffness of actual rifles, the combined 
effect of the explosion and the waves is to give the 
muzzle an angular displacement and a_ vertical 
velocity at the instant when a shot is ejected. 
This is the movement which is known as “ flip ” or 
“* jump,” and it naturally causes the bullet to deviate 
from the ‘straight line, representing the axis of the 
barrel. The magnitude of the jump is influenced 
also by inaccurate construction of the cartridge, and 
by the muzzle velocity of the projectile, so that the 
fouling of the barrel is a contributory factory, but a 
method of compensation is usually adopted to allow 
for some of these factors. For instance, if as a 
result of flip a bullet strikes high for lower than 
for higher velocities, as sometimes happens, it is 
possible to compensate the greater drop produced 
by gravity on the bullet in its flight towards a target 
at the slower velocity, and remarkable accuracy of 
shooting can thus be attained for a prescribed range. 
An example of this occurred at the Bisley meeting 
of 1920, when it was found that a certain type of 
rifle gave erratic shooting in a vertical direction at 
a range of 200 yards, but accurate shooting at a 
range of 1,000 yards. 

In the main, the tests conducted by Mr. Martin 
and Professor Muir were carried out with a long 
Lee-Enfield rifle, having a naked barrel, of 0-303 in. 
bore, and 28-5 in. in length. For experimental 
purposes a micrometer rear-sight was attached to 
the rifle, and the vibratory motion of the muzzle 
was recorded with the aid of a cathode-ray oscillo- 
graph and a gramophone magnetic “ pick-up.” The 
need for extreme accuracy in work of this kind 
arises partly from the fact that the velocity with 
which stress-waves are propagated in steel is nearly 
17,000 ft. per second, and partly from the circum- 
stance that the relevant phase of the flip must be due 
to the waves of high frequency which arrive at the 
muzzle before the shot leaves it. Waves which 
reach the muzzle after that instant are obviously 
of no account in the present connection. The 
nature of the problem may be further elucidated by 
reference to the internal ballistics of a rifle, which 


| treats of the sequence of events from the instant 


when an operator presses the trigger to that when 
he hears the sound of the ejected bullet. In the 
case of a short-magazine rifle of the above-mentioned 
type, using Mark VII cartridges, the interval of 
time covered by the internal ballistics is only about 
0-01 second, which may be divided into four phases 
of the following relative magnitudes, in approximate 
numbers : The first, and by far the longest, is taken 
up by the striker flying forward towards the cap, 
and this extends over 0-:0058 second. If the 
explosion be regarded as practically instantaneous, 
since it occurs in 0-0001 second, the next phase 
relates to the time between impact on the cap and 
the start of the shot, which involves an interval of 
()-0002 second. The third phase refers to the travel 
of the shot along the barrel, and this is completed 
in 0-00135 second in the case of a long Lee-Enfield 
rifle, at the end of which the projectile has a velocity 
of about 2,500 ft. per second. The fourth and last 
phase represents the time taken by the sound of the 
ejected bullet to reach the ear of the operator, and 
amounts to 0-0022 second. It may be noticed that 
the second and third of these phases will be different 
if a Mark VI cartridge is used. An examination of 
the photographic reproductions given by Mr. Martin 
and Professor Muir clearly indicates the considerable 
measure of success which they achieved in record- 
ing this crowded series of events. 

As already remarked, the flip of a particular 
rifle varies with the type of cartridge used, this 
being well illustrated by tests performed by shooting 
at a range of 9 yards, with Mark VII and Mark VI 
bullets, having velocities of projection of 2,500 ft. 
and 2,000 ft. per second, respectively. It was 
discovered that these bullets, taken in succession, 
then struck the bull’s-eye 0-5 in. below and 
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1-1 in. above, corresponding to negative and 
positive jumps of 5} minutes and 11 minutes 
of arc. The practical significance of such small 
angles becomes apparent when it is noticed that 
one minute of arc is approximately equivalent to a 
deviation of 10} in. at a range of 1,000 yards. One 
of the graphs discloses the fact that the angle thus 
turned through by the muzzle before the shot was 
ejected amounted to 4 x 10~‘ radians, the angular 
velocity being 0-50 radian per second. If the 
rifle were sighted horizontally, and the velocity of 
projection at discharge were 2,500 ft. per second, 
calculations show that the flip caused the bullet to 
deflect upwards through an angle of 3-3 minutes. 
The tests as a whole prove to be in fair agreement 


with the supposition that the barrel of a rifle 
vibrates as a bar free at both ends—commonly 
referred to as a free-free bar—and not as a bar 


fixed at one end. If a rifle of the stated type be 
considered as equivalent to a uniform bar 95 cm. 
in length, and the vibrations of the muzzle be 
assumed to start at the instant when the 
explodes, thus neglecting the interval of 0-0002 
second already referred to, it follows from the 
experimental results that the flight of a Mark VII 
shot can be affected only by stress-waves that reach 
the muzzle in 0-00155 second. This means, having 
recourse to another graph, that the cartridge was 
deflected solely by vibrations of a frequency not 
less than 2,477 cycles per second and of 25 cm. 
wavelength. Moreover, an examination of the data 
derived from with Mark VII and Mark VI 
yullets gives strong support to the opinion expressed 
by Professor Muir and his colleague that the complex 
vibrations of the butt-end are due to the combined 
effect of the explosion in the breech and the reflec- 
tion of the stress-waves from the free butt-end. 
With this information it is possible to visualise 
the manner in which the pulse of strain, which 
travels along the barrel in about 0-00025 second, 
transmits a downward flip to the muzzle before the 
bullet reaches it. The muzzle thus set into 
vibration with all the resonant frequencies proper 
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| 
about 0-0002 second after a bullet had started from | 


the breech. High-frequency vibrations of the same 
order as those which originate at the breech can 
exist at the muzzle when the bullet is there, and 
vibratory motion was in certain cases caused by the 
fore-sight. The initial jump due to the fore-sight 
on the flexible barrel of a match-shooting rifle 
seemed, however, to predominate, the deflection 


being always in the direction of the blow produced | 


by the fore-sight under these conditions. 
Apart from the intrinsic value of the data it 


contains, many engineers will no doubt be interested 


in this account of work done with a cathode-ray 
oscillograph and a gramophone magnetic * pick-up.” 
Still better results would, as pointed out by the 


authors, probably have been obtained with a valve | 


amplifier of different design and a piezo-electric 
“ pick-up,” working in combination with a high- 
speed drum camera. The general problem of high- 
frequency vibrations in mechanical systems might 
well be elucidated with the help of such apparatus. 








THE OIL-SHALE INDUSTRY. 


Tue industrial production of oil from what are 
known as oil-shales appears to have been com- 
menced by Laurent, at Autun, in France, in or just 
before the year 1839. The Conference on Oil-Shale 
and Cannel Coal, held in Glasgow, from June 6 to 10, 
under the auspices of the Institute of Petroleum, 
thus coincides within narrow 
tenary of the founding of the industry. The Scottish 
branch of the industry was founded by James Young, 
to operate upon Boghead cannel, more than 10 years 


later, consequent upon the failure of a supply of 


to the barrel, one after another, higher harmonics | 


before lower, and with no other frequencies of 
appreciable amplitude. 

Again, the jump varies in a complicated way with 
the length of the barrel; this is exhibited by the 
tests in which the length of a barrel was progressively 
reduced from 28-5 in. to 23-375 in., when it was 
discovered that this modification resulted in the 
flip changing from negative to positive with a 
Mark VII cartridge as the length was diminished, 
and in the positive flip of a Mark VI cartridge first 


| tion. 


| 


petroleum obtained from a colliery at Alfreton, in 
Derbyshire, for which he had built a refinery. 
Distillation plants were then set up in America and 
Canada, but when petroleum was discovered in 


America and supplies became abundant, these re- | 


fineries ceased to operate upon oil-shales, but were 
adapted for treating petroleum. The Scottish oil- 
shale industry soon felt the competition of petroleum, 
and constantly-falling prices for its products caused 
the industry to seek for cheaper methods of opera- 
The essential difficulty of the industry has 
always been that whereas petroleum flows freely 


from the earth, oil-shale must be mined and retorted | 


before the oil can be obtained. It is only in coun- 
tries that have no adequate indigenous oil supply 
that an oil-shale industry can exist. In 1870, for 


example, the cost of shale in Scotland was 5s. 1d. | 


a ton, and the cost of distilling the shale and refining 


| the products from it amounted to 5s. 74d. per ton, 


| had remained the same, on the basis of the prices | 


increasing and then decreasing as the barrel was | 
shortened. 
Another series of experiments was conducted 


with the object of investigating the flip produced 
by the fore-sight, since the jump of match-shooting 
rifles is sometimes greatly affected by the weight 
of the optical fore-sight used for this purpose. 
The optical fore-sight was replaced by a special one 
wranged so that its relative position could be 
varied, the results indicating that while the fore- 
sight has some effect on the flip, the chief cause 
was, again, the high-freguency vibrations which 
start at the breech. It was then found that a 
backward acceleration is transmitted to the rifle, 
which is known to recoil a distance of nearly 0-1 in, 
before the bullet arrives at the muzzle. This 
backward acceleration probably amounts to thou- 


sands of feet per sec. per sec., the recoil velocity of | 


the rifle, neglecting the resistance offered by the 
shoulder of the user, being es*imated to be about 
8 ft. per second. Besides, a force of practically 140 Ib. 
must be applied to an optical fore-sight, weighing 
4 o«., to give it the maximum acceleration of the 
rifle. Hence the effect of an offset mass due to the 
fore-sight placed above, below or to one side of the 
muzzle is to induce a forward bending blow on the 
muzzle in the direction required to give the observed 
jumps. After the initial deflection, the muzzle 
begins to vibrate, and the interference of the incident 
and reflected waves associated with the fore-sight 
subjects the muzzle to erratic vibrations of negli- 
sible amplitude, the complex form of the disturbance 
arising from the fact that the waves have only a 
short distance to travel from the fore-sight to the 
muzzle. This phenomenon was found to occur 


but the profits per ton of shale were 9s. 83d. If costs 


ruling in 1913, there would then have been a loss of 
4s. 33d. per ton; but owing to technical improve- 
ments, the industry still remained solvent, though 


lof the 117 works that had been established, only 





6 at that time remained in operation. 
The period 1913 to 1915 was the peak of the 


Scottish oil-shale industry, with a maximum ton- | 


nage of shale treated of 3,250,000 ; production has 
now dropped to half this figure. The 
Report on the production of oil from coal showed 
clearly that the industry could not have survived 
had it not been for the tax on imported petrol and 
Diesel oil. ‘‘ The value of this preference last year 
to the shale companies,” said the report, “‘ was no 
less than 660,0001., a figure in excess of the com- 
panies’ total wages bill. The effect of the with- 
drawal of the preference would be to turn a modest 
rate of profit on capital into a heavy loss.” 
industry is thus bound to search intensively for 
improved methods as a condition of its very exist- 
ence. The recent Conference showed that every 
possible method is being investigated 

The term “oil-shale ” suggests a shale impreg- 
nated with oil, but this is not the true character of 
the raw material. The shales are essentially finely- 
laminated lagoonal muds containing comminuted 


and carbonised plant debris, together with micro- | 


spores, occasional fragments of shells, and a variable 


amount of characteristic yellow bodies which have | 


been identified as alge; the lagoonal conditions 
periodically gave place to estuarine conditions. 
There is thus no question of liquating the oil from 
the shale; the oil is obtained by a process of 


limits with the cen- | 
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destructive distillation, and it would appear that 
the oil yield is proportional to the alge content. 
| The retorts used in the industry have for many years 
been of the continuous vertical type, although such 
retorts, while admirable for the Scottish shales, do 
not appear to be well suited to the coking shales of 
Esthonia. The Scottish retorts are designed to 
operate with the minimum of labour, and have been 
improved from time to time in order to secure con- 
tinuity of operation by the introduction of mech- 
anical discharge mechanisms, increased throughput 
of shale, economy in fuel consumption and reduction 
in labour charges. In general, they comprise an 
upper metal portion, some 11 ft. to 15 ft. in length, 
in which the shale is distilled at temperatures up 
to about 880 deg. F., a lower firebrick portion some 
17 ft. to 20 ft. long, in which the shale is raised in 
temperature to 1,400 deg. F., while being treated 
with steam, the undecomposed steam and the water- 
gas passing up through the shale in the iron portion 
of the retort, and finally a mechanical discharge gear 
which maintains a constant stream of spent shale 
from the bottom of the retort. The throughput of 
each retort varies from 3-3 tons to 3-6 tons of shale 
per day, and the shale takes approximately 24 hours 
to pass through. Obviously, the costs could be 
reduced if the throughput of the retorts could be 
increased, but when this is attempted in the obvious 
way, by increasing the flue temperatures, the spent 
shale fuses and clinkers in the retort, causing it to 
stick so badly that the retorts have to be shut down. 
A paper contributed to the Conference by Dr. D. 
Stewart and Mr. C. E. Forbes, showed that this 
fusing results from the reducing atmosphere in the 
| retort, and if the steam admitted at the base of the 
retort is accompanied by some 6,400 cub. ft. of air 
| per ton of shale, the throughput can be increased to 
12 tons without diminution in the quantity and 
| quality of the oil yield. The only obvious difference 
is that with air admission the surface of the spent 
shale is brick-red instead of black or grey. Consider- 
able as this improvement is, there are technologists 
who regard it as insufficient. M. J. Teillard d’Eyry, 
describing a new retort in process of development 
by the Société Chimique de la Grande Paroisse, a 
| company initiated to develop the Claude process for 
synthetic ammonia, stated that it is commonly 
agreed that the future of the oil-shale industry is 
largely dependent on mass production, a statement 
| that is particularly true when low grades of shale, 
with 3 per cent. to 6 per cent. of oil, are used. It is, 
therefore, necessary that the retort used should be 
adaptable to high production rates, and a unit capa- 
city of 500 tons to 1,000 tons of shale per day is the 
objective. In principle there can be little doubt 
that this view is correct, as the experience of the 
coke-oven industry has shown, provided that capital 
charges are not proportionately increased. A diffi- 
culty appears to be that oil-shales differ among them- 
|selves as much as do coals, and Dr. Stewart and 
Mr. Forbes’s contribution recorded that the Scottish 
branch of the industry has examined a large number 
of recent designs of mechanical low-temperature 
| carbonisation retorts, originally intended more par- 
ticularly for the treatment of coal, but has found 
that “the present form of retort is still the best 
| type of mechanical apparatus for maximum recovery 
of oil products and ammonia from Scottish oil 
shale.” 
At one time burning oil was the principal product 
of Scottish shale oil, and some 25 years ago the 
annual production consisted of some 8,000 tons of 
naphtha; illuminating oils, 57,000 tons; gas oils, 
38,600 tons ; lubricating oils, 40,600 tons ; paraffin 
wax, 22,800 tons ; and retort coke, 5,000 tons. In 
1936, the yields were naphtha (including motor 
spirit), 23.900 tons ; light oil, 2,550 tons ; Diesel oil, 
| 48,000 tons ; gas oil, 1,950 tons ; fuel oil, 2,500 tons ; 
paraffin wax, 8,000 tons ; and retort coke, 2,400 tons. 
The tendency to-day appears to be to apply the 
| methods in use for refining petroleum to the shale- 
oil industry, and to crack shale oils to motor spirit 
and Diesel oil. Thus, Dr. G. H. Smith and Mr. W. B. 
Peutherer, in their paper on the refining of shale 
oil in Scotland, stated that while “ it is possible to 
| produce from Scotch shale oil a whole range of 
| products—spirit, gas oil, light lubricating oil, Diese! 
| oil, wax, fuel oil and coke, . . . to-day, the most 
| important products of the shale industry are Diese! 
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oil and motor spirit.” Although refineries that pro- 
duce the whole range of products use somewhat 
improved methods as compared with a generation 
ago, the basic principles have remained the same. 

The aim of modern refining may be either to pro- 
duce the maximum yield of Diesel oil, or of petrol. 
When the object is to produce maximum Diesel oil, 
the crude oil collected by condensation is distilled 
to 15 per cent. residue in a pipe still. The fractions 
thus obtained, in order of volatility, are (a) spirit, 
which is washed with sulphuric acid and caustic 
soda and redistilled to produce motor spirit ; (b) wax- 
free oil (c) oil containing wax from which the 
wax is extracted by cooling and filtration under pres- 
sure ; and (d) high-boiling residue which is distilled 
to coke in pot stills. The oil obtained from (6) and 
(c) is washed with acid and caustic soda and dis- 
tilled to produce a little spirit and, principally, 
Diesel oil ; the residue from (b) and (c) is re-worked 
with succeeding batches. The wax is separately 
refined by washing with sulphuric acid, sweating to 
remove the adhering oil, decolorising by running 
the melted wax through tall towers containing 
Florida earth, and finally cast into 14-Ib. trays. 
This treatment produces about 18} per cent. of 
spirit from the total liquid distillate, including that 
which is recovered from the gas. When the object 
is to produce the maximum yield of motor spirit 
the residue above 200 deg. C. is cracked, this practice 
having been in commercial use for the past nine 
years. At temperatures of 800 deg. F., and under 
175 lb. per square inch pressure, crude shale oil and 
shale gas-oil yield, respectively, 55 per cent. and 65 
per cent. of spirit. Dr. Egloff, Mr. J.C. Morrell and 
Mr. G. B. Zimmerman, have applied the modern 
cracking process to shale oils derived from France, 
Manchuria, Australia, Esthonia, South Africa, 
Sweden and Spain, and have found that the process 
is adaptable to treating shale oil with results similar 
to those obtained from petroleum, but with slightly 
lower yields of motor spirit, the presence of tar 
acids and bases in shale oils making it necessary to 
include special protection against corrosion. It 
is also known that shale oils can be converted into 
motor spirit by pressure hydrogenation, but this 
does not appear to have become commercial prac- 
tice, possibly because the very expensive hydro- 
genation plant would not be under the control of the 
shale-oil distillers. M. Pier, in his paper on the 
“Treatment of Shale Oil by Hydrogenation,” 
argued in favour of this method, on the ground 
that hydrogenation gives a higher yield than crack- 
ing, especially with oxygen-containing oils, but he 
gave no proof that the high capital costs of the 
hydrogenation unit and the cost of the hydrogen 
would not more than counterbalance the increased 
vields. 

It would appear from papers presented to the 
Conference that Scotland, and within recent years, 
Esthonia, are the only countries in the world which 
have an oil-shale industry of any magnitude, and it 
is clear that this can only continue to exist by 
reason of the protective tariff on petroleum pro- 
ducts. In the United States no oil-shale industry 
exists, a fact which is not, of course, surprising in 
view of the quantity of petroleum to be found there. 
In Canada also, there is no oil-shale industry, but 
according to Mr. A. A. Swinnerton, “ unless new 
and ever-increasing sources of petroleum are dis- 
covered in the United States and other countries 
from which Canadian petroleum imports are ob- 
tained, Canada may see an oil-shale industry estab- 
lished within a generation.” In Tasmania, according 
to Dr. E. E. Kurth and Mr. L. J. Rogers, all develop- 
ment for oil production has ceased, but there may 
be some prospect of. converting shale into “ liquid 
bitumen,” containing 40 per cent. of very finely- 
divided ash, which makes a good and durable road 
material. The same authors stated that in New 
South Wales, the Government had recently taken 
steps to encourage the installation of a modern 
refinery on the Newnes-Capertree Valley field by 
offering the National Oil Proprietary, Limited, com- 
plete remission of duty for 25 years, by granting 
further assistance ‘in the form of a concession in 
railway rates, and by preferential consideration in 
placing Government orders for motor spirit. The 
new company proposes to commence operations on 
January 1, 1940, with an output of 10,000,000 gallons 
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of petrol per annum, obtained from treating 170,000 
tons of shale. Subsidiary equipment is being pro- 
vided to permit the preparation of Navy fuel oil. 
Sefior C. E. Nabuco de Araujo and Sefior Luiz Mariti 
stated that “ with the stimulus of advancing prices 
in petroleum products and the necessity of posses- 
sing national sources of power energy, the potential 
reserve represented by oil-shale deposits must be 
utilised in Brazil, but at present oil from shale can- 
not be produced at any substantial profit, due to its 
high producing cost.” The only shale deposit in 
Czechoslovakia to be utilised commercially is the 
Kounova shale, but this is used as a fuel along with 
an underlying seam of poor-quality coal, and has 
never been carbonised by itself. Sweden has 
made several unsuccessful attempts to start an 
oil-shale industry, but only one plant is in operation 
to-day, this being at Kinne-Kleva, owned by the 
Swedish Government, under the administration of 
the Naval Board, and has a total throughput of 
75 tons of shale per day, with an oil yield of 3 tons. 
France has deposits of oil shale not unlike those of 
Scotland in general character, the two best-known 
being in Autun and at Aumance. In 1937, the 
quantity mined at Autun was 111,000 tons and at 
Aumance, 18,400 tons, the two together being about 
one-tenth of the Scottish production. Recently, the 
cost of labour and materials has risen considerably, 
but customs and fiscal protection have not risen in 
the same proportion, so that the selling price index 
figure is lower than the cost price index figure. It is 
hoped to counteract these adverse factors by making 
greater use of machinery, by improved efficiency 
and by refining in larger units, but State aid, accord- 
ing to M. J. Siegler, is necessary for the survival of 
the industry 

Finally, statistics given by Mr. K. Lutz, shows 
that Esthonia possesses the nearest approach to the 
Scottish oil-shale industry in size. There the pro- 
duction of shale has increased from 487,000 tons in 
1933, to 1,123,860 tons in 1937, with a yield of 
crude oil from 37,700 tons to 111,908 tons, respec- 
tively, and it is expected that the shale production 
for 1938 will amount to 1,400,000 tons. Six com- 
panies are in operation, including the British con- 
cern, Messrs. New Consolidated Gold Fields, 
Limited. 

The general conclusion to be deduced from the 
wealth of information made available at the Con- 
ference, on the occurrence of oil shale throughout 
the world is that under present conditions it is 
virtually impossible in any country, for economic 
reasons, to distil shales for oil production, unless 
fiscal protection is given to the industry by taxing 
imported petroleum products. When the supplies 
of petroleum approach exhaustion, it will be prob- 
lematical whether the synthetic production of oil 
from coal, or the production of oil from oil shales 
will be the primary source of the world’s oil supply. 
Great quantities of oil shales exist, but of very vari- 
able quality. 
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Civi ENGINEERS 
Funp Homes. 

As has been known to members, the Institution 
of Civil Engineers Benevolent Fund has had under 
contemplation for some time a scheme for providing 
homes to meet the need of suitable cases requiring 
assistance. The project was brought materially 
nearer to realisation when a legacy of considerable 
value was left to the Fund some two or more years 
ago, soon after which a general meeting of contri- 
butors to the Fund approved of the homes scheme 
and authorised the Committee of Management to 
proceed with it. Since that date, action has been 
taken which has resulted in the recent acquisition 
of a suitable five-acre site at Mill Hill Close, Hay- 
wards Heath, which, according to present plans, will 
ultimately accommodate 38 houses. It is proposed 
to proceed, as a first stage, with 20 of these, experi- 
ence having shown, over a good many years, that 
rather more than this number of the cases with 
which the Fund deals could be advantageously 
assisted in this way. In order to ensure success of 
the scheme, the President of the Institution, Mr. 
8. B. Donkin, as chairman of the Committee of 
Management of the Fund, is now launching an 
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appeal for 20,000/., so that the work can be put in 
hand without delay. A Homes Appeals Committee 
has been formed, and already a considerable sum is 
promised. In the past few days a letter has been 
addressed to all connected with the Institution, 
with a view to enlisting their assistance in this very 
commendable object, which, it should be realised, 
will enable members of the profession and depen- 
dents who may have met with misfortune, still to 
enjoy the self-respect associated with having a 
home, and at the same time will eliminate the 
frittering away of small resources on uneconomical 
living in what is often relatively expensive and 
very frequently unsatisfactory accommodation. In 
the advertisement pages of this issue of ENGINEERING 
will be found a reproduction of a sketch by Mr. 
H. Rushbury, R.A., of what the little estate may 
be expected to look like when completed, and it 
will, we are sure, give no small satisfaction to 
subscribers to feel that they are helping with their 
gifts to make it possible for needy brothers of the 
profession and others to end their days in such 
surroundings. Sir Edwin Lutyens, R.A., has kindly 
consented to act as Hon. Advisory Architect, and 
Mr. H. G. Turner, M. Inst.C.E., is acting as 
Architect to the Committee. In heartily endors- 
ing the appeal sent out by the President, we 
would ask all engineers associated with the 
Institution, and any outside who may like to join 
in such a laudable object, to send in the most 
liberal contribution they can contrive, to the 
Honorary Secretaries of the Benevolent Fund, c/o 
The Institution of Civil Engineers, Great George- 
street, London, 8.W.1—and with the least possible 
delay. 





GUNNERY INSTRUCTION FOR MERCANTILE MARINE 
OFFICERS. 

Early in the present year the Admiralty an- 
nounced the institution of training centres at 
various British ports, where officers of the mercan- 
tile marine could be instructed in anti-aircraft and 
anti-gas precautions, convoy work and similar 
subjects, knowledge of which would be essential in the 
event of war. The inception of the scheme was very 
favourably received, and it is understood that con- 
siderable numbers of officers have availed them- 
selves of the Merchant Navy Defence Course, as it is 
officially designated, at the training centres set up 
in London, Liverpool, Glasgow, South Shields, 
Cardiff and Hull. A further step has now been 
taken by the preparation of a supplementary 
course of training in gunnery, known as the Mer- 
chant Navy Defence Course, Part 2, in which active 
instruction will begin on July 18 at the above- 
mentioned centres. The Part 2 course will occupy 
five days, and will be open to all navigating officers 
who have completed sessions A, D, E, F and G 
of the previous course, with the exceptions of 
masters actually holding commands and officers who 
have not been employed in the mercantile marine 
for twelve months. The instruction is progressive, 
and for this reason it is desirable that it should be 
completed without a break ; but to meet the needs 
of officers whose periods in home ports are short, 
the course has been divided into two sections 
which can be taken separately, either being taken 
first. The first section will occupy two days and 
the second three days, and it is emphasised that 
each section must be completed without a break. 
Applications to attend a course may be made by 
special cards, which are to be distributed shortly, 
or by letter or telephone to the Merchant Navy 
Defence instructional officer at any of the ports 
named; but as the number that can be trained 
at once is limited, intending applicants are advised 
that they should not attend unless they have first 
received notification that their applications are 





accepted. During training a meal allowance of 
| 5s. per day, and daily travelling expenses up to a 
| distance of 50 miles, will be paid by the Admiralty. 
THE QUEENSLAND GOVERNMENT RaAILWways. 
The growing prosperity of Queensland, Austrailia, 
coupled with better seasonal conditions in the 
pastoral areas in 1937, are reflected in increased 
traffic activity on the railways of the State and a 
consequent improvement in the financia] position 
of the undertaking. There were substantial increases, 
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as compared with 1936, in the number of live cattle | 
and in the tonnage of wool carried, while the peo- | 
duction of sugar reached a high record. Moreover, 
it is stated in the report, for the year ending | 
June 30, 1937, of Mr. J. W. Davidson, C.M.G.., | 
Commissioner for the Queensland Government | 
tailways, which has recently come to hand, that 
the renewed activity in the building and timber 
trades, the demands of industry for more coal, and 
increases in mining production, have also helped 
to swell the traffic. The total net revenue of the 
railways for the year, namely, 1,614,304/., exceeded 
that of 1935-1936 by 143,658/., and represented a 
return on capital of 4} per cent. Further, the 
percentage of working expenses to earnings was | 
reduced from 77-60 to 76-77. The position in| 
regard to passenger revenue, however, is in strong | 
contrast to that of goods revenue. The earnings 
from passenger traffic, amounting to 1,446,7731., 
were less than those of the previous year by 22,7831., 
notwithstanding an increase of 5,568/. in suburban 
passenger earnings. The greater part of the loss is | 
attributed to an increase in air travel and to im- | 
proved road facilities which encourage the 
of motor vehicles. Apart from track relaying and 
other operations of a routine nature, the way and 
works department has in hand a programme for 
the strengthening of bridges in various northern 
sections of the railway to enable them to carry 
locomotives of the heavier classes. Several timber 
bridges have been, or are being, replaced by steel 
and concrete structures. The boiler shop at the 
Ipswich Works, in which five passenger locomotives 
were built during the year, has been enlarged, and 
extensions to the machine and erecting shops are in 
progress, while new carriage and wagon shops are 
Two 


use 


being built at Townsville in the north. 
additional 102-h.p. Diesel railcars, five passenger 


trailers and one cream trailer, were placed in com- 
mission during the year, making a total of 67 rail 

cars and 122 trailers in service on June 30, 1937. 
The increase in rail-motor mileage for the year was 
3,785, the total mileage run being 1,776,470, or 
between one-seventh and one-eighth of the total | 
train miles run by the Queensland Railways, namely, 
12,846,622. 





THE SUMMER MEETING OF THE) 
INSTITUTION OF ELECTRICAL) 
ENGINEERS IN BIRMINGHAM. 


Ow1ne to Coronation celebrations falling in the 
early part of the summer, the Institution of Elec- | 
trical Engineers made no attempt to organise a 
summer meeting last year. The function has, 
however, been resumed this year with a meeting at 
the South Midland centre. The headquarters of | 
the meeting are naturally at Birmingham, but 
technical visits have been arranged to Rugby and | 
Stourport and others of a social nature to Warwick 
and Stratford-on-Avon. The Institution last held 
a& summer meeting in the same district in 1925, 
and the programme being followed on the present | 
occasion does not greatly differ from that of the 
earlier meeting. This procedure has some advan- 
tages in enabling those attending to gain some idea 
of the remarkable progress which has been made in | 
the area in the intervening thirteen years. In the | 
course of both meetings visits have been paid to | 
the Witton works of Messrs. The General Electric 
Company, Limited, and the Rugby works of Messrs. 
The British Thomson-Houston Company, Limited, 
f great progress has 


and in both cases evidence 
been very clear. 

Evidence of the same thing, perhaps even of a 
more obvious kind, has been presented in the 
sphere of power production. At the earlier meeting 
& visit was paid to the, then recently completed, 
Nechells power station of the Birmingham Cor- 
poration. On the present occasion the visit has 
been to the Hams Hall station of the same authority. 
This latter station was mentioned in the account of 
the earlier summer meeting given on page 741 of 
our 119th volume (1925), and was referred to as 

projected.” Its construction was actually started | 
in the following year. The orginal station has | 
been considerably extended and it now contains 
190,000 kW of generating plant. Apart from the | 
great increase in capacity of installed plant in the | 


|to that shown by Hams Hall station was also | 


| Company. 


| Committee 
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Birmingham stations, the thirteen years since the 
last visit have seen the change-over of the system 
from 25 cycles to the standard 50 cycles. The 
whole period has not been available for this heavy 
and complicated job, and the first machine installed 
in Hams Hall station generated at 25 cycles. The 
station was officially opened in 1929, less than ten 
Progress in capacity of a similar order 





years ago. 


be seen in connection with the Stourport generating 
station of the Shropshire, Worcestershire and | 
Staffordshire Electric Power Company, which was | 
visited yesterday. This station, which now contains 
86,000 kW of turbine plant, was only in process of | 
construction at the time of the earlier visit, when | 
two 18,000-kW British Thomson-Houston sets were 
under erection. 

The summer meeting, which is being held under | 
the presidency of Sir George Lee, O.B.E., M.C., is 
being attended by some 320 members and their | 
ladies, which is about the same number as those 
attending in 1925. Despite the increase in member- 
ship of the Institution, which grows with the growth | 
of the electrical industry, no corresponding advance | 
to be seen in the attendance at its summer 
meetings. The reason for this almost certainly lies 
in the increasing competition offered by conventions 
and meetings of various other electrical bodies, each | 
of which offers attractions to some one or other class 
of members of the Institution. There is no corre- | 
sponding plethora of meetings in the mechanical- 
engineering sphere. On the present occasion the 
meeting of the British Association also falls within | 
some six weeks of the Institution function and may | 
have drawn off some of those more particularly | 
interested in the theoretical and physical side of 
electrical work. 

The meeting opened with an informal reunion 
at the Grand Hotel, Birmingham, on the evening 
of Monday last, the 4th inst. On the following | 
morning the visit was paid to the Hams Hall power 
station, while in the afternoon the party proceeded 
to the Witton works of Messrs. The General Electric 
In the evening there was a reception 
by the Lord Mayor and Lady Mayoress of Bir- 
mingham at the Council House. On Wednesday, 
the morning was devoted to the visit to the Rugby 
works of Messrs. The British Thomson-Houston 
Company, and the afternoon and evening to visits 
to Warwick and Stratford-on-Avon. On Thursday | 
the works of Messrs. The Austin Motor Company | 
at Longbridge were inspected, and in the afternoon 
the Stourport generating station. The party was 
entertained at the Grand Hotel, Birmingham, in 
the evening by Messrs. The General Electric Com- 
pany. ‘To-day, Friday, the Birmingham trunk, 
toll and central telephone exchanges are being 
visited, and in the evening the Electric Supply 
of the Birmingham Corporation 
entertaining the Institution party at the Botanical 
Gardens, Edgbaston. The exigencies of publica- 
tion prevent us from dealing in detail with any of | 
the important functions of the meeting in our issue 
of this week. 


is 


is 


(T7'o be continued.) 








DIESEL - ELECTRIC LOCOMOTIVES 
FOR THE BUENOS AYRES GREAT | 
SOUTHERN RAILWAY. 

Txt Buenos Ayres Great Southern Railway Com- 
pany, which operates the longest route mileage of any | 
system in the Argentine Republic, has a number of 
suburban services on which Diesel-electric locomotives 
are employed. This method of traction is now being 
extended to main-line working, for which purpose two 
5-ft. 6-in. gauge mixed-traffic engines of 900 h.p. 
each have been recently completed by Messrs. Harland 
and Wolff, Limited, Belfast. The locomotives have the 
2-8-2 wheel arrangement, and each weighs 103 tons in 
running order. The control gear is so designed that | 
the two may be coupled together and run in multiple- 
unit from one cab, the combined horse-power of 1,800 
then giving a maximum tractive effort of 60,000 Ib. 

Each locomotive is fitted with two 8-cylinder Harland. 
B. and W. two-cycle traction-type Diesel engines, 
with cylinders 180 mm. (7.09 in.) bore by 300 mm. 
(11-8 in.) stroke, developing 450 h.p. at 800 r.p.m. | 
and directly coupled to Brown-Boveri generators. 
The overload rating is 500 h.p. for one hour at the | 
same speed. Engine and generator are mounted | 
together on a common bedplate of all-welded steel | 


| device. 
| either end, and from either side of each cab, the driver's 
|controller varying the running speed 
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construction which also forms the engine sump. The 
engine frames are of steel, built up by welding. Cast 
iron is used for the cylinders, covers and pistons, and 
the crankshaft is of solid forged alloy steel, the pins 
and journals being bored out to reduce the weight. 
An engine-driven rotary blower delivers the scavenging 
air to tangential ports, round the circumference of the 
liners, which are uncovered by the piston at the 
bottom of its stroke. A single exhaust poppet-valve 
of heat-resisting steel is situated vertically in the 
cover, and operated by a push-rod. The exhaust 
silencer is placed under the roof and is shaped to fit 
the roof curvature. Forced lubrication is applied to 
all the bearings, including those of the blower, by a 
gearwheel pump driven from the engine, which delivers 
the oil through a filter and a cooler to the bearings. 
The oil coolers and the coolers for the cylinder-jacket 
water are of the radiator type and are fitted in the 


| sides of the body, the air being drawn in through them 


by fans in the car roof. The Harland-B. and W. fuel 
pumps are controlled by the governor in combination 
with the train-speed controller, and an emergency 
governor is fitted to cut off the fuel if the engine 
races. 

The main and auxiliary generators and most of 
the control apparatus were designed and supplied 
by Messrs. Brown, Boveri and Company, Limited, 
Baden, Switzerland. The main generators are rated 
at a continuous output of 300 kW at 550 volts when 
running at 800 r.p.m. An auxiliary generator, with 
a capacity of 32-5 kW at 120 volts, is combined with 


}each main generator, the output of the two auxiliary 
| generators being sufficient to supply the auxiliary 


motors driving pumps, fans, air compressor and 
exhauster, &c., as well as the current required for 
lighting, controls, battery-charging, and the excitation 
of the main generators. The battery carried for low- 
voltage current requirements is of the alkaline type, 
and consists of 80 cells, the capacity being 325 ampere- 
hours at a 5-hour rate of discharge. The four nose- 
suspended axle-slung traction motors, which have a 
combined maximum tractive effort of 30,000 lb., were 
constructed by Messrs. Laurence Scott and Electro- 
motors, Limited, and are fitted with forced ventilation. 
Two fuel tanks, with a total capacity of 500 gallons, 
are carried on the platform plate, one on each side of 
the engine, and two water tanks each, holding 48 
gallons, are suspended in the roof. Timken roller- 


bearing axleboxes are fitted throughout, and for 
springing purposes the driving wheels are coupled as 
|one compensated group. The vacuum brakes act on 


| all the driving wheels, and are operated by two 24-in. 


cylinders, placed at the ends between the frames, which 
give a braking effect equal to 87 per cent. of the 
adhesive weight. A hand brake is also fitted, which can 
be worked from either end of the engine. 

Control is effecte dy bmeans of a servo-regulator system 
which constitutes, in effect, an automatic gear-changing 
The engine can be driven from a cab at 


by alternate 
adjustments in the speeds and fuel supply of the two 
engines. The regulator has 11 power notches, the 
first three being low-power notches on which the 
locomotive is not governed by the me fms 
The remaining eight notches give gradually increasing 
engine speeds and rates of fuel’ supply. The servo- 
regulator effects the final regulation of the load on 


| the engines by altering the voltage in the main generator 


field, and in the event of failure of a cylinder in 
either engine, re-adjusts the working load to suit the 
reduced power of the defective engine. The dead-man 
safety device consists of a pedal on which the driver 
keeps his foot, but to enable him to cross from one 
control position to the other while the locomotive 
is in motion, a distance margin of 230 ft. of travel is 
provided before the power is automatically cut off. For 
shunting operations remote-control buttons are pro- 
vided near the windows on each side of the cab. If 
desired, the locomotive may be driven with only one 
engine working. For readiness of inspection and 
overhaul the whole of the side and roof panels are remov- 
able in convenient sections. The length over buffers 
of each locomotive is 50 ft., the width 10 ft. 6 in., and 
the height 14 ft. The continuous maximum speed is 
62 miles per hour and the frame design permits the 
negotiation of curves of 100 metres radius. 








THE DE HAVILLAND GIPSY TWELVE 
AERO ENGINE. 


AN aero engine having many interesting design 
features, and known as the Gipsy Twelve, is now in full 
production at the Stag-lane, Edgware, engine works of 
Messrs. The de Havilland Aircraft Company, Limited, 
whose main offices and works are at Hatfield Aerodrome, 
Herts. The engine, which is illustrated by the photo- 
graphs reproduced in Figs. 1 to 6, on pages 49 and 
50, is of the inverted Vee in-line air-cooled geared 
and supercharged type, and as its name suggests, has 
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THE GIPSY TWELVE AERO ENGINE. 


CONSTRUCTED BY MESSRS. 





THE DE 


HAVILLAND AIRCRAFT COMPANY, 


LIMITED, 


ENGINEERS, HATFIELD, HERTS. 
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Fic. 3. CyYLiInpER COMPONENTS. 
12 cylinders. It has been developed from the Gipsy 
Major engine which, as has already been mentioned 
in our columns, the makers recommend for duty periods 
of 1,000 hours between overhauls. Owing to its small 
frontal area and good streamline form, it is capable of 
giving a high propulsive efficiency and is therefore very 
suitable for civil aircraft, as well as for certain military 
purposes. The engine has successfully passed the type 
approval tests of the Air Ministry, including both the 
50-hour civil type test and the more severe 100-hour 
military type test. Particulars of the latter are not 
available for publication, but the civil type test included 
5 hours continuous running at maximum take-off 





Fie. 4. 


the incorporation of an airscoop for cooling, the front 
of the Gipsy Twelve engine has been designed for cooling 
by ducts from the rear. These ducts deliver air, the 
pressure and rate of flow of which are under control, 
from orifices formed in the leading edge of the aeroplane 
wing, in such a way that the aerodynamic efficiency 
of the latter is not materially affected. The orifices, 
it should be noted, are located at a distance of about 
three-quarters of the radius of the airscrew blades 
from the axis of rotation, in which position the slip- 
stream is most intense. The ducts, through which the 
air passes to galleries outside the two banks of cylinders, 


conditions, the engine developing 525 b.h.p. at 2,600 | follow an easy sweep and are unobstructed by auxiliary 


r.p.m., With a boost of 34 lb. per square inch, for that 
It was also run for an hour at 2,575 r.p.m., | 


period, 


units. From them it flows over the fins of the cylinders 
and cylinder heads into the space between the banks, 


with the very light load of 130 b.h.p., this test | from which it passes out in a downward and rearward 


imposing severe inertia loads on the bearings, &c. 


| direction. 


The flow of air is controlled to suit the 


In connection with the Vee arrangement, of two banks | required cooling conditions by an air-exit gill located 


of six eylinders in line, it may be pointed out that | on 


this gives a low ratio of frontal area to power output and 
also lends itself to a cowling of circular cross-section 


the underside of the engine nacelle. In the fully- 
open position, this gill induces a suction which assists 
the flow, but under cruising conditions the gill is nearly 


of a low diameter in relation to the power delivered | closed to restrict the flow and this also has the effect 


and also in relation to the diameter of an appropriate 
airscrew. In a typical case, the ratio of engine dia- 
meter to airscrew diameter is 0-30 for the Gipsy Twelve, 


as compared with about 0-35 for the Gipsy Six and 0-44 | 


in the case of an average radial engine. The circular 


| of reducing the drag. 


The small frontal area of the engine is well shown 
by the photograph reproduced in Fig. 1, and its general 
arrangement can be followed from the rear view, Fig. 2, 
in which the supercharger is a prominent feature. 





cowling terminates at the front, without a break of | A high ratio of strength and stiffness to weight has been 
line, in a through-type airscrew spinner, and to ensure | obtained by the use of Elektron castings for the crank- 





SUPERCHARGER. 


that the clean entry thus obtained is not impaired by | case, top cover, front cover and supercharger case. 


The crankcase, shown separately in Fig. 6, is of deep 
section and has seven stout cross webs which carry the 
crankshaft low down in the case and form a strong 
and rigid box section. The crankshaft, illustrated in 
Fig. 5, is a nickel-chrome steel forging, machined all over, 
and is supported in eight main bearings. Its front end, 
on the left in Fig. 5, is machined to form driving dogs 
for the vacuum pump and airscrew governor and to 
carry the driving gear for the camshaft and auxiliaries ; 
it is tapered and keyed to receive the pinion of the air- 
screw reduction gear, the ratio of which is | : 0-667. 
The airscrew shaft is splined internally at the rear end 
to take the coupling for the supercharger driving shaft. 
No friction device is embodied in the supercharger 
drive, torsional shocks being absorbed in the tubular 
driving shaft. The supercharger, as will be clear 
from the photograph reproduced in Fig. 4, is of the 
centrifugal type. Its driving gears, which give a step- 
up ratio of 7-14: 1, are all ground and carried in roller 
bearings. The impeller, which runs in ball bearings, 
is of D.T.D. 130 aluminium alloy and is dynamically 
balanced to run at a maximum speed of approximately 
20,000 r.p.m. A metering pump is provided to ensure 
the correct lubrication of the main bearings of the 
impeller. The supercharger supplies the fuel mixture 
through a central manifold located between the 
cylinder banks and having four three-branch manifolds 
leading to the cylinders. Automatic boost controls 
and four-position mixture controls are incorporated 








50 


in the carburettor, which is of the 8.U. type, the four 
positions being automatic weak, automatic rich, 
extra rich for starting, and slow-running cut off. Warm 
engine oil is circulated through a jacket round the 
supercharger inlet volute above the carburettor and the 
two hollow butterfly valves on the carburettor itself 
are fed with warm oil. These in 
conjunction with hot and cold air-intake control, are 
sufficient to eliminate all possibility of ice formation. 

The cylinder assemblies follow the specification 
of the Gipsy Major II and Gipsy Six II engines, the 
cylinder bore being 118 mm. (4-646 in.) and the piston 
stroke 140 mm. (5-512 in.); this gives a swept volume 
of 18-372 litres or 1,121-2 cub. in. for the twelve 
cylinders. The compression ratio is 6 to 1 and the fuel 
used is D.T.D. 230. A set of the components for one 
pair of cylinders is illustrated in Fig. 3. The cylinder 
head is an aluminium-alloy casting with shrunk-in and 
peened valve seatings, the valves being of special alloy 
steel and the exhaust valves being Stellited. The 
cylinder is a carbon-steel forging machined externally 
and ground internally, and the slipper-type piston is 
machined from an upset forging of aluminium alloy ; 
three piston rings are fitted. The connecting rods, 
visible in Fig. 3, are of H-section and are of normal 
design for the Vee-type engine ; they are machined all 
over from forgings of 65-ton nickel-chrome steel. 
The valves are operated by push rods, with enclosed 
and lubricated rocker gear, in accordance with the 
makers’ standard practice. Ignition is effected by 
two B.T.-H. magnetos in conjunction with Breeze 
harness and integrally-screened plugs. 

The Gipsy 
a constant-speed controllable-pitch 
cularly the de Havilland airscrew of this type, 
with a constant-speed governor. It is pointed out 
that with this a higher efficiency is attained than is 
possible with a controllable-pitch airscrew having only 
two pitch positions, viz., fine and coarse. The fine 
pitch limit of the constant-speed airscrew may be set 
sufficiently fine to allow the engine to develop the full 
revolutions and full power in the static condition, #.e., 
at the start of the take-off run, and the pitch automati 
cally adjusts itself to permit the engine to maintain 
full power throughout the take-off and initial climb. 
The constant-speed airscrew, morecver, automatically 
adjusts its pitch so that the engine is continuously 
operating at its most efficient speed, selected by the 
pilot and subject to his master control, in all operating 
conditions and flight attitudes. 

With regard to the performance of the engine, wi 
may mention that the international rating is 405-420 
brake horse-power at 2,400 r.p.m. at 7,500 ft., with 
zero boost; the maximum take-off power has been 
mentioned previously. The fuel consumption at 
maximum continuous cruising conditions at 7,500 ft.. 
with the engine developing 375 brake horse-power at 
2,200 r.p.m. is given as 27-29 gallons per hour, or 
0-58 to 0-63 pint per brake horse-power per hour. 
At the maximum economical cruising conditions at 


also provisions, 


airscrew, parti- 


10,000 ft. with the engine developing 330 brake horse- | 


power at 2,200 r.p.m., the fuel consumption is 20-21 
gallons per hour or 0-49 to 0-51 pint per brake horse 
power-hour, The overall dimensions of the engine are 
as follows: Length 2,100 mm. (82-6 in.); breadth, 
800 mm. (31-5 in.); and height, 950 mm. (37-4 in.). 
lhe overall frontal area of a symmetrical engine cowling, 
it a point level with the front end of the cooling-air 
valleries, ft.. and the net dry weight of the 
engine is 1,058 Ib 


is 6-4 sq 





THE INTERNATIONAL FEDERATION 
FOR DOCUMENTATION. 


Ix our of February 11, we gave some preli 
minary information about the 14th International Con 
ference on Documentation which is to be held at Lady 
Margaret Hall, Oxford, from September 21 to 25, 
tinal sitting being held at the Science Museum, London, 
on September 26. A more complete programme is now 
available As the number of papers to be presented 
is more than a hundred, it is not possible to give a list 
of them here; neither is it necessary, as many of the 
papers naturally deal with bibliographical subjects, 
which are outside our sphere Chere are, however, 
» considerable number of comraunications of direct 
engineering and scientific interest, especially to research 
workers and those concerned with information services. 
Some of these are mentioned in the summary of the 
programine given below. 

The conterence will open at noon on Wednesday, 
September 21, when the President, Sir William Bragg, 
will deliver an address on “ The Historical Papers at 
the Royal Institution.” This will be followed by the 
President's reception. In the afternoon three sessions 
will be held, dealing, respectively, with The Making of 
Abstracts from Periodical Literature, Applications of 
Indexing Systems, and The Practical Application and 
Use of Bibliographies. The first session will include a 
paper on “ The Co-Ordination of Scientific Literature,” 
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by Mr. L. Lewkowitsch; the second, one on “ La 
Documentation au Service de la Direction des Entre- 
| prises,” by M. J. Chapuis; and the third, one on 
a Bibliographical Tools from the User’s Point of View.” 
| by Dr. J. Holmstrom, Assoc.M.Inst.C.E. There will be 





|a visit to the Oxford University Press in the course of | 
the day, and a reception by the Vice-Chancellor in the | 


| evening. 

On Thursday, September 22, the proceedings will 
| begin at 9.30 a.m. and there will be two morning 
sessions. The first will be concerned with The State 
of Bibliography in Various Countries and in Various 
Subjects, and the second with Photographic and Other 
Copying Procésses in their Application to Biblio- 
| graphical Problems. The first will include papers on 


| The Technical Documentation at the N.V. Provinciale | 


| Limburgsche Electriciteits Mij,”” by Mr. J. M. H. 

van Anrooy; and “ Documentation in Roumania,” 
| by Mr. D. Dragulanescu, of the Roumanian Railways. 
| In the afternoon there will be visits to the works of 

Messrs. Morris Motors, Limited, and to the Oxford 
| University Press, and in the evening a Government 
| Banquet in Christ Church Hall, which will be presided 
|} over by the President of the Board of Education. 

On Friday, September 23, there will again be two 
morning sessions. The first will deal with The Teaching 
|} of Documentation and the second with Theories of 
| Cataloguing and Indexing Systems. Among the papers 
| there will be one on 

Wharton, in the second session. 
by a paper on “ The Mobilisation of Knowledge and 
| the ‘ World Encyclopedia’ of Mr. H. G. Wells,” by 
| Professor A. F. 


| Society for International Bibliography. 


“ Transliteration,” by Mr. L. C. | 
This will be followed | 


CRANKOASE. 


noon there will be a visit to March Baldon at the 
invitation of Dr. and Mrs. Priestley. In the evening 
the International Conference will hold a joint meeting 
with the Association of Special Libraries and Informa- 
tion Bureaux, when the President of the Association, 
Sir William Beveridge, will deliver an address on “‘ The 
Use of Books in Social Science.”’ Following this there 
will be a reception by the Mayor of Oxford. The 
Association of Special Libraries and Information 
Bureaux will hold its annual conference, also at Lady 
Margaret Hall, from September 23 to 26, and some of 
the sessions which follow will be joint sessions with 
that Association. 

On Saturday, September 24, the proceedings will 
open with an address by Dr. J. Alingh Prins, President 
of the International Federation for Documentation, on 
“Problems of International Documentation.” This 
will be followed by a session dealing with The Organisa- 
tion of Information Services : British, Continental and 
American Practices, and, in the afternoon, visits will 
be paid to various of the Oxford Colleges and the 
Bodleian Library. 

On Sunday, September 25, the first item in the 
programme will be a paper on “‘ Evaluation of Scientific 
and Technical Periodicals,’ by Mr. E. Lancaster Jones. 
This will be followed by a session dealing with Tools 
for Library Co-Operation. In the afternoon there will 
be a visit to Stratford-on-Avon. 

On Monday, September 26, a session will be held 
at the Science Museum, London, at which papers will 
be read dealing with Apparatus for Photographic 
Reproduction of Documents. This will be followed 


C. Pollard, President of the British| by the opening of an exhibition of apparatus for 
In the after- | photographic and other copying processes. 
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NEW ROLLING STOCK FOR THE LONDON UNDERGROUND RAILWAYS. 
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Fie. 1. Seven-Coacn TRAIN. 


NEW ROLLING STOCK!FOR THE LON- 
DON UNDERGROUND RAILWAYS. 


As previously stated in our columns, the London 
Passenger Transport Board initiated a comprehensive 
new rolling-stock programme some eighteen months 
|ago with a view to relieving the congestion on the 
| tube services, and a number of new cars, intended for 
| use on the Northern and Bakerloo lines, have now been 
delivered. These cars form part of two orders placed, 
respectively, with Messrs. The Metropolitan-Cammell 
Carriage and Wagon Company, Limited, and with 
~Jite = , i§ Messrs. The Birmingham Railway Carriage and Wagon 

Company, Limited, the former order being for 644 
re ig ; ; driving cars and 62 non-driving cars, and the latter 
for 99 non-driving cars and 261 trailer cars. The two 
chief features governing the design of the new cars 
are increased passenger accommodation and improved 
performance. A train of the new stock consists of 
| seven cars divided into two permanently coupled units, 
one of three cars and the other of four cars, both units 
having a driving cab at each end. The longer unit 
consists of two driving cars and non-driving motor cat 
and a trailer, and the shorter unit of two driving cars 
|and a trailer. A six-car train can be obtained, if 
| required, by the omission of the trailer car in the 
four-car unit. One of the new trains is illustrated in 
| Figs. 1 to 3, on this page. 
| Many of the mechanical and electrical details of the 
| new stock are derived from the four experimental 
| tube trains built in 1936 and now in service on the 
’ , . | Piccadilly line; but the operating experience gained 
Fic. 2. INTERIOR OF STANDARD COACH. | with these cars, which were described in ENGINEERING, 
vol. exlii, page 578 (1936), has enabled a number of 
improvements to be incorporated. As in the experi- 
mental stock, all the electrical equipment is located 
beneath the car floor, thus avoiding the necessity for a 
separate switch compartment. By this means the 
carrying capacity of a seven-car train can be made 
approximately equal to that of an eight-car train of 
iil TM ‘ the existing stock. The increase in acceleration has 
i) HT} : been achieved by driving a larger proportion of the 
: axles than hitherto, and also arranging for a greater 
er Se uN proportion of the train weight to be available for 
~“ ; j adhesion. Each motor car is equipped with two self- 
| ventilated nose-suspended motors, one in each bogie. 
| Each motor is of 168 h.p., and they have been manufac- 
tured by Messrs. Crompton, Parkinson Limited, and 
Messrs. The General Electric Company Limited. A 
seven-car train will thus have 10 motors totalling 
| 1,680 h.p., compared with 1,440 h.p. on the existing 
type of train. The motors are fitted with roller 
bearings throughout, imcluding the suspension bearing, 
and the speed characteristics have been closely studied 
to obtain the best performance to cope with the 
increasing traffic density. The appearance of the power 
bogies is closely similar to that shown in Fig. 9, on 
page 586, of our earlier article, already referred to. 

To facilitate production, combined welded and 
| riveted construction has been adopted for the body, 
framework, and underframe of the new coaches. The 
body and underframe actually form a single integral 
structure of box-girder form. The driving car measures 
52 ft. 32 in. over the framework, while the non-driving 

Farnuam By-Pass Roap.—The Minister of Transport | The new road, 3} miles long and 120 ft. wide, will by-pass | Bach ¢ car and oy trailer both measure a ft. 2} in. 
has made a grant to the Surrey County Council towards | the town on the south side and will take away from the | Each car is provided with two4-ft.6-in. double doorways 

| at each side and one 2-ft. 3-in. doorway at each end, 


the cost, estimated at 335,0001., of constructing Farnham | centre of Farnham the heavy through traffic on the i 
by-pass road, work on which is to begin immediately. ! Guildford-Winchester and Aldershot-Farnham routes. |except in the driving motor car, where one end is 
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occupied by the driver’s compartment. A new feature 
for the lines served by the new trains is that all the 
doors can be controlled either as a whole by the guard 
or individually by the passengers, push-buttons being 
provided both inside and outside for the latter purpose. 
This involves the use of individual electro-pneumatic 
control valves on one engine at each doorway. The 
valves are directly controlled, all relays being elimi- 
nated. The service pressure is 50 volts. The usual 
interlock between the doors and the driver's starting 
signal is installed, and the signal circuit comprises a 
ring round the train to enable the guard to take up 
any control position in an emergency, his standard 
position being on the last car of the train. The side 
sliding doors are of steel, electrically welded, instead 
of aluminium alloy as previously. The driving motor 
cars have seating accommodation for 42 passengers, 
while the remaining cars each seat 40 passengers. 
view of the interior of one of the cars is given in Fig. 2. 
Deep cushioned seats with bucket-type backs have been 
provided throughout, and the interior finish is designed 
to give a light and roomy appearance. Externally, 
the windows are flush with the steel side panels at 
the vertical edge, this being effected by the use of 
rebated glass. Electric heaters at selected points under 
the seats are fed from the 600-volt traction supply. 
The lighting is by 45-watt parallel-burning lamps on 
a 50-volt supply, a 5-kW motor generator being fitted 
on every driving motor car. 

Automatic couplers are provided at the driving ends 
of all driving motor cars, but at all other points semi- 
permanent bar couplings are used with central buffing 
gear. The automatic couplers are similar to those on 


the experimental cars previously described, being of | 


the Wedglock pattern and effecting instantaneous and 
automatic coupling of the mechanical, electrical, and 
pneumatic connections. It may be noted that, as a 


safety measure, both sides of the uncoupling control | 


coils are always at earth potential except when actual! y 
in use, thus rendering accidental uncoupling virtually 
impossible. Other features of interest are the cylin- 
drical-shaped covers, which rotate automatically when 
the cars are coupled and serve to protect the electrical 
studs from the weather, and the centring levers, which 
automatically lock each coupler head in the central 
position ready for coupling on a straight track or on 
such curves as are found at normal coupling points. 
The couplers can be de-centred by hand to permit of 
coupling in difficult positions. The control by 


18 


push button in the driver's compartment, the apparatus | 


taking the form of pneumatically-operated camshaft 
units under the control of electro-pneumatic valves, 
two such units operating simultaneously on two adjacent 
cars during the coupling or uncoupling operation. The 
camshaft operates a series of poppet valves, and a 
combination of fixed and racket cams enables 
train-line and reservoir-line valves, the  trip-cock 
isolating valve, and the automatic coupler-wedge locking 
cylinder valves to be operated in correct sequence. 
Provision is also made for automatically resetting the 
trip cocks on uncoupling two portions of a train. 


Thirty-two electrical connections are taken through | 
the coupler, 30 being train wires and two for the} 


operation of the coupler itself. No power ‘bus lines 
between cars are provided, but the semi-permanent 
jumpers between cars in a unit carry, in all, 40 wires 
for the operation of the traction control and auxiliary 
circuits, 10 of these wires being used for functions 
contained in the unit. 

The bogies and underframes of all cars are similar, 
so that a trailer car can easily be converted into a 
non-driving motor car if necessary. To increase the 
production rate and simplify construction, a special 
system of wiring to minimise conduits has been adopted. 
All cables required for traction control and for auxiliary 
wiring are in pre-formed bundles and are housed in 
specially designed ducts on the underframe. Further, 
to expedite production at the builders’ works, the 
auxiliary control gear for such items as the compressor, 
heating equipment, lighting equipment, brakes, and 
motor generator have been housed in boxes pre-wired 
before dispatch to the builder's works. The electric- 
traction equipment is of the P.C.M. type, redesigned 
and adapted for use in the smal! space available under- 
neath the cars. This system wis described in connec- 
tion with one of the experimental cars in our previous 
article. The equipment is buiit up into two units, 
both of which are completely erected and wired inter 
nally before dispatch to the builders’ works. The 
arrangement reduces the erection time to a minimum 
and is essential to maintain the high rate of delivery 
of cars, amounting at a maximum to |] cars per week. 
One of the units in position under the car can be seen 
to the left in Fig. 3. Four running characteristics 
are available: inching or shunting by a full field 
with the motors in series and all resistance cut in; 
series with a full field with all resistance cut out; 
parallel with a full field with all resistance cut out, 
and parallel with a weak field. The master controller 
is of the geared pattern and has a reverse drive with 
four positions, “ reverse,” “ off * and two “ forward ” 


A} 


the | 
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| positions, controlled by the operation of the driver's | THE KILN-SEASONING OF TEAK. 
| forward and reverse key. The first forward position | 

produces a rate of acceleration suitable for open running| A RECENT publication by the Department of Scientific 
on wet conditions of rail, while the second forward |and Industrial Research* throws some light on the 
position produces a higher rate of acceleration suitable | seasoning qualities of teak which, in this country, 
for tunnel or dry-rail operation. The “ off ’’ position | have always been a subject for the exercise of consi- 
locks the main door and handle and the reverse | derable caution, so far as kiln-seasoning is coricerned. 
position gives the lower rate of acceleration. Tappings| Burma teak of the quality known as “ first class,” 
|are provided on the field-shunting resistance giving | and typical of the flooring shipped to this country. 
| 75 per cent., 70 per cent., 65 per cent., and 60 per cent. | was used by the Laboratory in the form of 4 in. by 1 in. 
| of the full field strength. The acceleration is automatic | strips. The examination and tests for moisture content 
|and the master controller can be moved directly to| immediately indicated the kind of difficulty to be 
| the full parallel position, notching up to the required | anticipated in kiln-seasoning, for the variations found 
position being under the control of an accelerating | to exist were very wide. While the moisture content 
| relay. With the weak-field switch closed, and after| of a whole parcel might average no more than 30 per 
| full parallel has been reached, the intermediate weak- | cent., that of individual samples varied between 20 per 
| field notch is taken under the control of the accelerating | cent. and 45 per cent. 
relay, the final weak field being under the control of a| Neither appearance no-> weight provided any help 
preeey relay. All the traction-control circuits are|in indicating the moisture content, and a further 





operated from a 50-volt supply obtained from the} complication arose through the uneven distribution 
| motor-generator set. of moisture, since, as a result of the partial air-seasoning 
The bogies have frames of all-welded steel con-| conducted prior to shipment, wood near the outer 
| struction with 4-in. side frame plates and #-in. centre-| faces of a pile may become dryer than that at the 
| transom plates. The transoms and the spring bolster| centre. The change in colour of teak during kilning 

was very marked and tests were directed towards 


| extend sideways beyond the centre line of the main 
| frame plates, which are in two separate lengths down | reducing this, but no improvement was effected by 
reduction of temperature. 


leach side, connected by a curved and braced centre 
Six kiln experiments were made with an overhead, 


| portion. The pivot centre and bolster are not located 
| at the centre of the wheelbase, but at a point 3 ft. 6 in. | internal-fan, compartment dryer, the first temperature 





from the outer axle and 2 ft. 9 in. from the inner} being 80 deg. C. Drying time averaged about 12 days 
jaxle. The centre pivots are of the taper-roller bearing | and the most definite result to be noted was that 


within the range of treatment adopted, the damage 
t» the teak from splitting or warping was negligible. 
Shrinkages were fairly uniform in the samples and 
weights came out at 47 lb. and 40 Ib. per cubic foot, 
at moisture contents of 25 per cent. and 94 per cent., 
respectively. The direction of grain was found to be 
the predominating reason for differences in drying 
rates, 

Extensive tests had already shown that teak flooring, 
in centrally-heated buildings, attained a uniform 
moisture content of 10 per cent., which is the ideal 
figure to which it should be seasoned to avoid shrinkage. 
It is of interest to note that a gap between flooring 
strips of 0-01 in. is almost unnoticeable, but one of 
0-02 in. is quite apparent. 

Discoloration is found to occur at all temperatures, 
and there is no advantage in keeping the temperature 
low. Machining qualities are slightly affected by the 
higher temperatures, which result in the timber being 
more brittle. Kiln-seasoned timber showed, in the 
tests, a greater percentage loss in weight than air- 
seasoned material in abrasion tests, but, in general, it 
may be concluded that the floor-wearing qualities 
of teak are not affected by kiln-seasoning at tempera- 
tures likely to be adopted in the process. 


type, and the side bearers of the plain-roller type. The | 
| traction motor on each bogie is carried on the inner 
axle, and this arrangement enables 58 per cent. of the 
car weight to rank as adhesive. The motor wheels 
have centres of high-tensile cast steel of the spoked | 
type, and the trailer wheels are of the solid-forged type | 
with renewable tyres. The brakes are of the 
Westinghouse self-lapping electro-pneumatic type with 
automatic retardation control. As in the case of the 
experimental cars, separate cylinders are provided for 
each brake lock, with automatic slack adjusters. In 
the case of the new cars, the automatic retardation 
is obtained with a self-lapping valve. During all 
graduated applications and release the usual form of 
driver’s electro-pneumatic brake valve requires the 
handle to be moved to and fro between the application 
|and the holding or lap position, and is therefore not 
progressive or self-lapping. The valve on the new 
trains provides a form of control in which the brake- 
cylinder pressure corresponds to the position to which 
the brake-valve handle moved. Any increase or 
decrease in brake force is obtained simply by slight 
movement of the handle from one position to another. 
The retardation controller, which takes the form of a 
mercury switch, automatically controls the maximum 
| braking available in two stages. Upon the driver initia- 
| ting a heavy brake application, the retardation rapidly 
increases until a certain predetermined value is reached. 
| At this point the retardation controller prevents any 
further increase in braking force. The retardation, 
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DROP-STAMPING PLANT FOR 
SHEET-METAL AIRCRAFT PARTS. 


however, increases, due to the increased friction value Ir will be readily understood that in their extensive 
| at lower speeds, until a higher value has been reached, | experience of the manufacture of civil aircraft, Messrs. 
|when the controller reduces the air pressure in the | The de Havilland Aircraft Company, Limited, Hatfield 
cylinders until the effective retardation comes within | Aerodrome, Herts, have found it necessary to make a 
safe limits. These features are superimposed upon the | caréful and continuous study of the intrinsic merits of 
Westinghouse automatic air brake, with quick-acting | oth wood and metal construction. Frequently both 
triple valve, which is retained so that emergency | materials have been tried for the same component. 
braking in the event of a break-away or any electrical | anq in recent years successful development work has 
failure will always be available. been carried out in the use of wood and other fibrous 
materials impregnated with synthetic resins. These 
methods have already been employed in the production 
of de Havilland aircraft, notably in the Albatross, 
and the firm considers that they will be largely 
employed in future, particularly in the form of composite 
structures designed to utilise the properties of metal, 








LAUNCHES AND TRIAL TRIPS. 


Barers.—Two steel-hatched swim barges, each to 
carry 280 tons. Both launched during June. Main 
dimensions of each, 105 ft. by 24 ft. 9 in. by 6 ft. 9 in. _ £ - 
Built by Messrs. Harland and Wolff, Limited, North | wood and plastics in the most effictient manner. 
Woolwich, London, E.16, to the order of Messrs. Asso-| At the present time, however, there is a demand for 
ciated Portland Cement Manufacturing Company, | civil aircraft of all-metal construction, and to meet 
Limited, London. this the metal-detail section of the works has been 


Norpvest.’’—Twin-screw cargo and passenger motor- considerably extended so that it is now twice the size 


abip Lino —— gag + = —~~ of the wood-detail section. Considerable development 
and Wain Diesel engines. rial trip, June 17. Main . : 
dimensions, 430 ft. by 57 ft. by 27 ft. 6 in. Built by | 58# been made in the use of extruded sections and 


pressings of light alloys, but a matter of particular 
interest, to which we propose now to refer, is the equip- 
ment recently installed for the production of sheet- 
metal components of aluminium alloys under a drop 
hammer. This method, it is pointed out, has many 
advantages for the quantity production of sheet-metal 
parts having deep depressions with a double curvature, 
since the metal adjoining the contour of a depression 
is drawn in in such a manner that it is thickened up 
| instead of being thinned out. A general view of the 
| plant for this work at the de Havilland factory is 
cargo| given in Fig. 1, opposite. The drop hammer, 


Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 
for Messrs. The “‘ Norden *’ Steamship Company, Limited, 
Copenhagen. 

San Dewrtno.’’—Single-screw oil-tank motorship ; 
four-cyele, solid-injection, single-acting, supercharged 
Diesel engine supplied by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, St. Peter’s Works, New- 
castle-upon-Tyne. Launch, June 28. Main dimensions, 
460 ft. by 61 ft. by 33 ft. 3in. Built by Messrs. Furness 
Shipbuilding Company, Limited, Haverton Hill-on-Tees, 

| Billingham, Co. Durham, for Messrs. Eagle Oil and 
Shipping Company, Limited, London 





‘ SHAHRISTAN.”’—Single-screw passenger and 
steamer; triple-expansion engine working in conjunc- 
tion with a Bauer-Wach turbine. Launch, June 29. ; : 
Main dimensions, 472 ft. 6 in. by 58 ft. 6 in. by 32 ft. 2 in. | Seasoning Treatments of Teak and Their Effects on its 
Built and engined by Messrs. John Readhead and Sons,| Wearing Qualities as Flooring. Part 1, by R. A. G. 
Limited, West Docks, South Shields, for Messrs. Franc C.| Knight and A. R. Dean. Part 2, by F. H. Armstrong. 
Strick and Company. Limited, London. London: H.M. Stationery Office. [Price 6d. net.] 


* Forest Products Research Records.—No. 23. Kiln- 
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the former method, are made under the hammer at the 
rate of two per minute. Thin-gauge S-bend pipes and 
ducts, fairings and cowlings, as well as parts of fuel 
and oil tanks, are examples of the components now 

|made by drop stamping. Some of the fairings made 

|in this way can be seen in Figs. 1 and 2, and Fig. 3 is 
ja side elevation of a 94-gallon oil tank, measuring 
| 16-9 in. by 9-6 in. by 24-5 in., made from parts 
| produced by the stamping plant and welded together. 
The life of the dies and counterparts is naturally 
affected by the shape of the part being produced, the 
gauge of the metal, &c., but, on the average, we under- 
stand, about 100 stampings can be produced without 
undue wear. It may also be of interest to mention that 
| although the die is bolted to the tup, the counterpart 
is fixed in position on the bedplate of the hammer by 
| merely pouring molten lead alloy round it, an angle- 
The die attached to| iron flange being fixed round the edge of the bedplate 
the tup is made of lead | to retain the metal until it has solidified. 

containing 10 per cent. 

of antimony and _ its 

counterpart, which is 

secured to the bedplate 
of the hammer, is of 
zinc. Both parts are 
formed by casting and 














INSTITUTION OF WATER 
ENGINEERS. 


THE 43rd summer general meeting of the Institution 
of Water Engineers was held recently in London. An 


can be readily remelted 
in the two gas-fired fur- 
naces shown in Fig. I, 
with the moulding flgor 
on the right. The fur- 


official weleome was extended to the members by 
| Mr. William Cash, F.C.A., J.P., Chairman of the 
| Barnet District Gas and Water Company, after which 
| the Chair was taken by the retiring president, Mr. David 
Halton Thomson, M.A., M.Inst.C.E., who presented 





naces were supplied by | the Herbert Lapworth Medal and the various Premiums 
Messrs. Br:tish Furnaces, | awarded by the Council for papers presented during 
Limited, Chesterfield. | the 1937 session. Mr. John Francis Haseldine, M.C., 
It may be noted that | M.Inst.C.E., Engineer to the Barnet District Gas and 
only one pattern is} Water Company, was then installed as the new presi- 
needed for the produc-| dent. After referring in his presidential address to 
tion of a die and its | the growing membership and to the wide geographical 
counterpart, the latter | area now represented, Mr. Haseldine said that the 
being used as a mould | very nature of such an essential service as a public 














for the casting of the 
die. The molten lead 
alloy does not adhere to 
the zinc mould and the 
contraction of the former 
is found to be sufficient 
to allow for the thick- 
ness of the sheet metal 
between the two parts. 
Actually, by controlled 
preheating of the zinc 
counterpart, it is possi- 
ble to vary the relative 
contraction to suit differ- 
ent thicknesses of sheet. 

The weight of the tup 
with the die attached is 
of the order of 1} tons, 
but the design of the 
clutch mechanism is 
such that the operator 
has an almost perfect 
control of its movement 
and the practice is to 





Fig. 2. 


shape the metal by a 
succession of light taps 
rather than by heavy 
blows. To assist the 


shown on the left in Fig. 1, and to a larger scale in| flow of the metal,{ both the die and the counterpart 


Fig. 2, 


Messrs. Brett’s Patent Lifter Company, 


was specially constructed for the purpose by | are smeared with high-pressure grease. 
Limited, | folds or ridges which may be formed in the metal are 


Any slight 


Coventry, and is operated by a motor of 37} h.p.| subsequently smoothed out by means of a high-pressure 


The tup is suspended by ropes from a pulley at the| pneumatic planishing hammer. 


In comparison with 


top of the frame, the raising and lowering being effected | hand shaping, the formation of metal parts under the 
in the usual way by the engagement and disengagement | hammer is extremely rapid, and, as an example of this, | food and drugs, because the source from which the 
of a clutch through which the drive to the rope pulley | it may be mentioned that the end panels of a petrol| water was derived had considerable bearing on the 


is transmitted. 


!tank, which each required 10 man-hours to produce by ' standard that would be acceptable. 


| water supply brought it to the notice of the public 
when circumstances, over which they might or might 
not have control, affected its quantity or quality. On 
the subject of quantity, many expensive schemes had 
been suggested during recent years that would involve 
the construction of very large works, not required for 
use during normal years, to ensure the unrestricted 
continuity of supply during periods of drought that 
occurred only at infrequent intervals. It was his 
experience that ina time of drought the suitable advertis- 
ing of the position, coupled with a request for economy, 
had effected a marked reduction in consumption, as 
much as 20 per cent. having been saved during critical 
periods, This result showed that it was to the advan- 
tage of the consumer to exercise reasonable economy 
on infrequent occasions rather than to pay continually 
interest and maintenance charges on works specially 
constructed to meet a contingency that seldom arose. 
The engineer could only advise; the final decision 
as to the extent to which such works should be provided 
must be taken by the elected representatives of those 
who paid the rates. As to the quality of a water 





supply, considerable comment on the absence of any 
recognised standard had been made recently. Section 35 
of the Waterworks Clauses Act, 1847, said: ‘‘ The 
undertakers shall provide and keep in the pipes to be 
laid down by them a supply of pure and wholesome 
water, sufficient for the domestic use of all the inhabi- 
tants. . .’; the Public Health Act, 1936, in 
Sections 111 to 116 made use of similar terms and the 
local authorities were to satisfy themselves as to the 
“* sufficiency ” and “* wholesomeness.”” The problem of 
fixing a more definite standard than pure and whole- 
some was not as simple in the case of water as for 





For example, 
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water from a source very liable to pollution would not 
be safe to supply unless it was B. coli free in 100 cub.cm., 
though another water in which liability to pollution 
was remote might be acceptable with B. coli present 
in 50 cub. cm. but free in 20 cub. cm. Again, supposing 
that the highest standard of B. coli free in 100 cub. em. 
were set for all public supplies, it could hot be expected 
that all samples would come up to this standard, hence 


the tolerance or allowable percentage of samples not | 


complying with this standard would have to be deter- 
mined ; the conditions surrounding the source of 
supply would control the safe tolerance. He considered 
that the problem of ensuring high quality was not 
therefore so much one of fixing any standard other 
than the statutory “ pure and wholesome,” but the 
method of control by which a consumer anywhere in 
this country could be certain of obtaining from a 
public supply system pure and wholesome water when- 
ever he turned on a tap. The chief duty of every 
water-supply authority must be the provision of the 
requisite expert technical advice in the engineering 


| 


and management of the undertaking; this necessity | 


could be best obtained by the appointment of a qualified 
engineer who should be the chief officer and be directly 
responsible to the board or appropriate committee. 
He should have free access to chemical and bacterio- 
logical advice from the public analyst or some consulting 
chemist and bacteriologist who specialised in water 


supply, so that control of quality might be ensured logical observations. 


| Mills 


| 


G. 
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interest now in connection with air raid precautions, 
It was obviously impossible for an undertaking supply- 
ing water over a large area to inspect every hydrant 








every day. There were 3,611 hydrants in his company’s | 
district, scattered over an area of 72 square miles, and | 


it was the whole-time duty of a waste inspector to | 
examine them; with the aid of a motor van, it was | 
found that every hydrant could be inspected once a 
quarter, which, in view of the comparative rarity of a 
major defect, was considered quite adequate. The 
provision and maintenance of communication pipes 
had been discussed for some years and his company 
had decided that it was best to include the cost of 
maintenance in the general running costs of the under- 
taking. During 1937, the average cost of repairs to 
communication pipes and/or stop cocks was 13s. per 
repair; and renewals 51. 3s. 5d. The total costs worked 


out at 7-46d. per year for each communication pipe in | 


service. Lead communication pipes were now always 
laid and were being used to replace wrought iron as 
the latter became defective. 

Discussion was then opened on a paper by Mr. Caleb 
Saville, B.A.. M.Am.Soc.C.E., on “ Vagaries 
in Run-Off from Catchment Areas in Southern New 
England (U.8.A.),”” in which the author presented a 
large amount of data on rainfall, which, as the source 
of all terrestrial water, was considered to be of greater 
interest to the water engineer than other meteoro- 





The records of the Hartford 


by filtration, chlorination or other form of sterilisation | Station of the United States Weather Bureau for the 


or appropriate treatment and to decide from time to 
time the frequency at which samples should be taken 
for analysis. Sterilisation and sampling were closely 
allied because in cases where chlorination was con- 
stantly applied as a matter of discipline the frequency 
of sampling might safely be less than in those cases 
where no form of sterilisation was practised and where 
the only safeguard, such as it was, was the frequent 
sampling of the water being supplied. 


modern methods of transport made more areas accessi- 
ble for residence or recreation, and as time went on 
it would be almost impossible to find sources of supply 
that did not have to be treated. 
were no safeguard against contaminated water entering 
the supply mains, due to the time lag that necessarily 
occurred between the taking of the sample and obtaining 
the result of the analysis, and in the meantime damage 
might be done. The safest course was, therefore, to 
make a virtue of a necessity, adopt chlorination as a 
matter of discipline in all public water supplies and to 
advertise the fact that it was being done. The quantity 
of chlorine used in modern chlorination practice might 


| 


The question 
of pollution became more difficult each year because | 


Frequent analyses | 


60-year period, 1877-1936 inclusive, showed the fol- 
lowing : The mean annual precipitation was 42-92 in., 
with extremes of 33-06 in. in 1930 and 60-96 in. in 
1920; a seasonal snowfall of 38-2 in.; mean annual 
temperature for 30 years of 50 deg. F., lowest 18 deg. 
and highest 101 deg. ; relative humidity at noon, 61 ; 
average hourly wind velocity, 8-2 m.p.h.; 118 clear 
days and 127 days with rain in excess of 0-01 in. 
The total rainfall could be divided into run-off and 
water loss and it was of great interest in water supply 
work to know their relative proportions. The year 
1937 had been probably one of the greatest rainfall 
periods that Connecticut had experienced ; the average 
was 54-55 in., with a minimum of 46-11 in. and a 
maximum of 60-78 in. For the same area the year of 
lowest rainfall was 1930, with an average of 34-61 in. 
The variation in rainfall and run-off from month to 
month was more important in many respects than the 
actual amounts because it aggravated the difficulties 
of the water engineer in adjusting storage and capital 
outlay. These variations might be studied in various 
ways, but the so-called coefficient of variation of the 
statisticians presented a most useful method of com- 


be spoken of in tenths of one part per million parts | paring streams in different localities with reference to 


of water, and the addition of such minute doses could | their water supply characteristics. 


have no possible deleterious effect on the dietetic value 
of the water. 
was adopted, every reasonable care must be taken to 
guard the quality of the raw water and thereby to 
reduce to the minimum the chances of receiving a water 
so variable in quality as to be outside the scope of the 
sterilisation plant installed. All gathering grounds and 
areas contributory to wells and boreholes should be 
regularly and frequently inspected, and in this connec- 


tion a close liaison should be maintained with the 

conservancy boards, catchment boards and county 

councils, 7 
Among the reasonable precautions that 


supply authority might adopt was the action with 
respect to typhoid carriers. Mr. Haseldine then cited 
extracts from Sir Alexander Houston's Studies in 
Water Supply and from The Examination of Water 
and Water Supplies, fourth edition, by Drs. Beale and 
Suckling, and said that in the case of men working in 
a well or in driving headings, or employed on a reservoir 
being used for supply, there could be no question 
that no carrier should be employed. Another precau- 


tion arose where heading driving operations were in | 


progress, the common practice being to pump to waste 
while the men were below ground, and each day after 
they had left the well to pump into supply. In his 
opinion that was not a sufficient safeguard, because 
any polluting matter left in the heading might persist 
for some considerable time and the only safe proceeding 
was to treat the water by chl ination or some other 
approved method. Provided that the water was 
properly treated and was reasonably clear, and the 
men certified not to be typhoid carriers, he saw no 
reason why the water should not be pumped continu 

ously into supply. Where surface pollution of a water 

course occurred remedial action could be taken imme 

diately, but the position was not so simple where the 
pollution occurred underground. His company had 
been troubled on several occasions by attempts of 
persons to get rid of sewage effluent from a cess pit 
by boring through the clay into the underlying chalk 
formation; this had necessitated an additional duty 
being put on the waste inspectors to report any such 
operations. Mr. Haseldine then made reference to 
the water undertaker'’s position regarding the provision 
and maintenance of fire hydrants, a subject of special 


Even where disciplinary chlorination | 


From the data 
| that the author had collected it was evident that a 
water engineer’s drought could be caused as effectively 
by variations in distribution of precipitation throughout 
the year as by a shortage in the total annual amount 
of rainfall, although flow from ground storage might 
| minimise the effect on water supply of the former. 
With respect to floods, the relief measures usually 
comprised flood storage reservoirs, which should be 
located close to the area to be protected, dykes and 
river regulation, and the withdrawal from occupation 
of areas most likely to be affected; a variant of this 
last method would be the establishment of flood lines 


a water| within which special permits would be required for 


building and occupation. 

The final paper taken was on “ Bacteriological and 
Chemical Control of a Public Water Supply,”’ by Messrs. 
A. E. Palmer, B.Sc., and H. N. H. Lander, M.A., of the 
Barnet District Gas and Water Company, and described 

|the methods they adopted. The quality of the water 
was controlled in two ways, by supervision of the 
sterilising devices, and by chemical and bacteriological 
analysis of samples collected at various points in the 
district. Too much emphasis could not be placed 
upon the control and working efficiency of the sterilising 
apparatus. Cases were on record of epidemics having 
occurred although the water had been subjected to 
continuous chlorination, caused by the doses of the 
sterilising agent being continuously or intermittently 
too small ; these pointed to inadequate supervision and 
control. Over-doses were less serious though they 
would impair palatability. The importance of periodical 
independent analyses was stressed both as disinterested 
testimony should an enquiry be held, and as a useful 
check on the routine work of the laboratory attached 
to the undertaking. 








fur Evecrriciry Surrty (Meters) Act, 1936.—On 

the advice of the Electricity Commissioners the Minister 

of Transport has made orders fixing July 1, 1938, as 

the Appointed Day under the Electricity Supply (Meters) 

Act, 1936. The original date was May 1, but in view 
undertakers, 

The Commissioners 


of representations made by certain this 
has been postponed for two months. 
have also issued a pamphlet containing further explana- 


tory notes concerning the testing and certification of 
meters. This can be obtained from H.M. Stationery 
Office, at the price of 2d. net 


| weight was noted. 
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THE ATMOSPHERIC CORROSION 
OF GALVANISED IRON WIRE AND 
ITS BEARING ON SPECIFICATION 
TESTING.* 

By C. E. Riomarps, F.I.C. 

(Concluded from page 28.) 


Loss in Weight and Strength of Galvanised Wires.— 
As mentioned above, before assembly in the frames, 
all the wires were washed in pure benzene, dried and 
weighed. They were then greased so that a central 
test length of 5 in. only was exposed to weathering. 
The weathered samples on return to headquarters were 
wiped free from grease with a soft cloth, and com- 
pletely degreased either in hot benzene or (in later 
cases) in carbon tetrachloride vapour. The corrosion 
products were then removed by hot distilled water 
(early tests having proved that this method was 
completely successful so long as the zinc was not 
discoloured by rust). No insoluble zinc salts were 
detected, the products left on the wires being in all 
cases principally zine sulphate, crystals of which could 
frequently be distinguished. No basic or other chlorides 
were detected, even on the wires from Aberystwyth. 
The wires were then inspected, and any showing appre- 
ciable signs of rust were cleaned by making them 
cathodes in an electrolytic cell, using 10 per cent. 
sodium cyanide as electrolyte and passing current at 
15 amperes per square foot for about 20 minutes. 
The cleaned wires were then weighed and the loss in 
The wires which had been stripped 
in cyanide were then broken in a tensile testing machine. 
and the breaking load was recorded. (The early tests 
had proved that until the zine coating was destroyed 
and rusting of the iron had taken place no appreciable 
loss in strength occurred.) 

From the loss-in-weight figures obtained for the 
specimens originally exposed the comparative rates at 
which the zine envelope and the underlying iron base 
corrode at different places have been calculated. In 
working out these figures, the annual losses in weight 
of those eight S.W.G. wires which had not lost more 
than 60 per cent. of the weight of the zine coating 
were used as the basis of the rates of loss of zinc. No 
figures were used when the wire had shown actual 
rusting. The corrosion rate taken for mild steel was 
in each case the average rate for the two varieties of 
plain wire under test, Nos. 11 and 16. Losses are given 
in ounces per square foot per annum and the surface 
area assumed is the nominal original surface exposed 
to the atmosphere, i.e., mdl, where d is the nominal 
diameter of the wire, 0-16 in., and I is the exposed 
length. The rates are given in Table VII, opposite. 

Brittleness of the Coating.—A point which has not 
yet been referred to so far as exposure tests are con- 
cerned is the effect of brittleness of the coating on the 
life of the wire. It is generally noticed that a wire 
which has been severely handled -first shows signs of 
rust on the damaged portions, and it is maintained 
that a brittle galvanised coating is of less use than « 
flexible one, as after bending it exposes part of the 
base beneath. It can freely be admitted that, given 
two coatings equal in weight, the more flexible one 
will almost certainly be the better. Imagine, however. 
two coatings, one brittle but weighing 1 oz. per square 
foot, and the other flexible and weighing only 0-6 oz. 

r square foot, which is then the better coating ° 
In the case of a coating such as nickel, which is electro 
negative to iron, the answer is comparatively simple. 
With an electropositive coating such as zine, which 
affords sacrificial protection, the answer is not so clear. 

In order to obtain some light on this point, both 
laboratory and field tests were made. From the results 
obtained, it is clear that, based on loss-of-weight tests. 
a thick coating even when brittle is superior to a thin 
coat. Reference may here be made to the copper 
sulphate dipping tests conducted on the wires after 
wrapping on and unwrapping from mandrels, in which 
wire No. 12 (14 S.W.G.) was found to fail on the first 
dip after it had been wrapped on the mandrel. Obser- 
vations on this particular type of wire when exposed 
in helices at Dollis Hill showed that, even though large 
areas of the iron were visible, it was actually several 
months before any rust was observed. The results 





obtained seem to prove that, even when severe work 
| has to be done on the wire after manufacture, to increase 
the flexibility of the coating at the expense of the 
thickness is very unsound practice, unless the heavier 
coating is likely to be particularly brittle and to flake 
off in large pieces. These remarks should strictly be 
applied only to the case of wires which are erected in 
| industrial, urban and suburban areas, where there will 
| in the normal course be sufficient acid in the atmosphere 
| to give a soluble zine product. In the case of absolutely 
rural or marine exposure, a continuous zine envelope 
may be more important. 


° Communication| from the Post Office Research 
| Station, Dollis Hill, London, read before the Iron and 
Steel Institute on Friday. May 6, 1938, Abridged. 
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Austenitic Stainless Steel—In view of the extremely 
high rate at which galvanised wire of all kinds was 
found to fail in areas such as Widnes, Sheffield and 
Hanley, it was thought that the behaviour of austenitic 
stainless steel would be worth investigating. This 
alloy, in the fully softened condition, has about twice 
the strength of the mild steel used for making galvanised 
stay wire, so a thinner wire will perform the same 
duty. The ultimate strengths required by the British 
Standard Specification for Nos. 8 and 14 8.W.G. stay 
wires are 1,200 lb. and 300 Ib., respectively, whereas 
the breaking loads of Nos. 11 and 17 S.W.G. austenitic 
stainless steel wire were 1,170 lb. and 286 Ib. Tests 


Fig.5. No.8 S.W.G.WIRE 
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on this type of wire were confined to two stations, 
Dollis Hill and Widnes. At the latter place, both 
straight and helical specimens underwent exposure. 
It was found that even under the severely corrosive 
atmospheric conditions at Widnes the stainless-steel 
wire loses very little weight or strength, the loss in 
weight of a No. 8 S.W.G. wire being 90 mg. in 3-5 years 
or about 0-2 per cent. per annum, while the No. 17 
S.W.G. wire loses about 1 per cent. per annum. The 


TABLE VII.—REtativeE Corrosion 








the heavier gauges of wire, but it seems probable that 
the life of the 11 8.W.G. will be at least 10 years to 
15 years, which is about five times as long as any 
galvanised wire can be expected to stand. 

Summary of the Results of the Field Tests.—The 
various loss-in-weight and _loss-in-strength figures 
having been determined for the exposed wires, the 
results may be summarised in the following manner. 
A wire is deemed to have failed when its strength has 
dropped to 75 per cent. of its original value. If corrosion 
took place in a perfectly uniform manner, this point 
would also be when the wire had lost 25 per cent. of 
its original weight (allowing for the fact that about 


Fig.6. 









Cost in Shillings at 30 Years 
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1 per cent. of the original weight is zinc, which has a 
very low tensile strength). Since, however, corrosion 
does not proceed in a uniform manner, it is certain 
that the loss in strength will be greater than the loss 
in weight. The difference between the two will depend 
on the particular steel used for making the wire. 

From the loss-in-strength graphs plotted for the 
galvanised wires, the rates of loss given in Table XIX 
were determined for Nos. 8 and 14 S.W.G. wires. The 
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Rates In DIFFERENT ATMOSPHERES. 





Rate of Loss. 
Oz. per sq. ft. per annum. 


Place of Exposure. 


Zinc. Iron 
St. Helens 0-34 5-05 
Widnes. . 0-56 5-05 
Warrington 0-24 5-72 
Shettield 0-26 3-6 
Maryland 0-17 2-7 
Birmingham 0-11 2-7 
Hanley 0-21 4-9 
Taplow. . 0-11 2-1 
Aberdeen an 0-08 1-6 
Shepherd's Bush 0-28 2-46 
Dollis Hill 7 0-11 1-7 
Mariborough .. 0-06 1-4 
Plumpton 0-04 1-4 
Spalding . 0-06 1+5 
Aberystwyth .. 0-04 1-37 


Taste XIX.—-Loss in Strength of Galvanised Wires. 


Annual Loss of Tensile Strength. 
Per cent. 
! 
Lype of Pate ria, ~ 
Area. | 1st Exposure. Replacements. | Average. 
| | | | 
8 | 14 8 | 14 8 14 
| 8.W.G. | S.W.G. | S.W.G. | 8.W.G. | S.W.G. | S.W.G. 
’ i 3, in 
industrial 15-1 | 28-7 13-1 22-1 14-1 | 25-4 
Urban 10-7 | 22-0 12-2 16-5 11-5 17-2 








Rate of Loss for Type of Area. 
Oz. per sq. ft. per annum. 


Ratio. 


Ratio Zinc. Iron. 
_ —— ‘ —_ — — 
1: 14-8 
1: 90 
1 : 23-8 
1: 13-8 - 0-27 4-25 | 1: 16-7 
1: 15-9 | 
1: 24-6 
1: 15-9 J 
1: 19-1 | 
1: 20-0 | 
1: 88 | O14 1-96 | 1: 14-0 
1: 15-5 
| 1: 23-4 
1 : 35-0 t = a | ) aiais 
: 3 p 0-05 1420 -| 1: 28-4 
1 : 34-3 


TaBLe XX.—Loss in Weight of Galvanised Wires. 


| 
| Loss in Weight. 
| Oz. per sq. ft. per year. 





Type of Area. 


| 
No. 8S.W.G. | No. 14 8.W.G. 
| | 
Widnes si ‘a -+| 0-46 0-47 
| Industrial .. ‘ age 0-27 0-31 
| Urban i be “a 0-14 | 0-16 
} Rural and suburban 0-05 0-06 


| figures are based in all cases on the average tensile | 


account has been taken of all the varieties of wire 
exposed, whereas in Table VII only those wires which 
were first ex are considered. Agreement exists 
in the average results to two significant figures, though 
appreciable differences were found in the detailed 
results. From these results it is possible to calculate 
the probable life of a galvanised wire. The average 
effective thickness of the galvanising on the wires 
which have been tested was 75 per cent. of the average 
thickness as measured by chemical stripping for No. 8 
S.W.G. wires, and 80 per cent. of the average thickness 
for No. 14 S.W.G. wires. For calculation purposes 
take the lower of these two figures, then the life of 
a wire will be the life of the coating plus the time 
taken for the iron or steel base to rust until it reaches 
75 per cent. of its original strength. This can be set 
down thus :— 


0-75¢ 
an tthe 3-9 be Wales. 
0-46 
0: 75¢ 
| = —— + 1-6 in industrial 
l for No. 8 s.w.g./ ° 27 2 gaat 
wises | O-78¢ 


|= ——— + 3-0in urban areas. 
“14 


0-75¢ 
= —— + 3-8 in rural areas. 
0-05 
where / = life in years, 
t = thickness of galvanising in 
oz. per square foot. 


The above equations reduce to 


l (Widnes) = 1-3 + 1-638. 
l (industrial) = 1-6 + 2-78¢. 
l (urban) = 3:0 + 5-36¢. 
I (rural) = 3-8 + 152. 


For No. 14 S8.W.G. wire 
figures can be given :— 


i (Widnes) = 0-9 + 1-578. 
l (industrial) = 1-0 + 2-422. 
l (urban) = 1-3 + 4-69 


These functions for No. 8 S.W.G. wires are shown in 
the graph, Fig. 5, annexed, which gives the relation 
between the life of wire and the thickness of galvanising. 
and in which are also marked some of the actual lives 
of specimens that have been recorded. Only a few 
typical cases can be given, or the graph would be too 
confused. 

The usual limits of coating thickness which are to 
be found on No. 8 8.W.G. wire made to pass B.S.8. 443, 
are 0-5 and about 1-2 oz. per square foot. Assuming 
that the iron base is the same in each case, the lives 
to be expected of wires coated with these amounts of 
zine are :— 

3-0 and 4-9 years. 
5-7 and 9-4 years. 
11-3 and 21-8 years. 


Industrial areas 
Urban areas ... abe ae 
Rural and suburban areas ... 


It will be seen that the additional zinc is responsible 
for a very marked increase in the life of the wire, the 
figures varying from nearly 60 per cent. to nearly 
100 per cent. for the three types of area. 

From these data it is possible to calculate fairly 
accurately the cash value of the zinc coating on the 
wire for any given structure. An example has been 
worked out for the cost of erecting and maintaining 
a stay to a small telegraph pole for 30 years, assuming 
that No. 8 S.W.G. wire is used and all the parts except 
the wire are sufficiently rust-resisting to last for 30 
years without renewal. The total cost of the original 
erection is 12-3s., of which the wire itself costs 1-2s. 
Each renewal costs 4-7s., and the value of the recovered 
scrap is practically nothing. In order to get a true 
comparison of the cost of stays with different grades 
of wire, all the costs must carry interest charges. In 
the present example, costs have been worked out as 
capital charges, allowing 34 per cent. compound interest 
on all expenditure and transferring al] expense to the 
end of the 30 years. 

An example of the method of working out the costs 
will make the matter clear. Consider a wire having a 





life of 12 years :— 


Cost of original erection, 12-33s. 
Plus 3} per cent. compound interest for 








| 30 years ... ese eee 34-7e. 
| Cost of Ist renewal 4-7l1s. 
Plus 3} per cent. compound interest for 
18 years ... noe 00 me oo «=—« 8 * Ta. 
| Cost of 2nd renewal, 4-7l1e. 
Plus 3} per cent. compound interest for 
| 6 years ... see ove ove --» 5°88 
Total cost at end of 30 years ... 49-2. 


‘ | strength of the wires at the beginning of the tests. | 
losses in strength are, for the period under review | These results show fair agreement. From the loss-in- 
(3-5 years), within the limits of experimental error | weight tests it has been possible to determine not only | In Fig. 6, above, graphs are given showing how 
(which includes variability of material) for all but the | the effective weight of the galvanising, but also the| the cost of erecting and maintaining a pole stay 
No. 17 8.W.G. wire; the latter lost about 8 per cent.| annual loss at the various stations. The average | varies with the thickness of the galvanising. From 
in strength in 3$ years. In the circumstances it is| figures for the various types of area are given in| these curves it will be seen that by increasing the thick- 
not possible to give a reasoned estimate of the life of |Table XX. It should be noted that in this Table! ness of the galvanising from 0-5 oz. to 1-2 oz. per 
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square foot, the following be achieved 


(transferring all payments to the end of the 30 years) : 
ll. 98., or 28 per cent 

17s., or 25 per cent 

Ss., or 16 per cent 


savings can 


Industrial areas 
Urban areas 
Rural areas 
Discussion Laboratory tests in themselves have 
not given a great deal of help on the subject of speci 
fications for wire, though some interesting light on the 
cause of the behaviour of wire has been obtained. 
Considered together with the field tests, however, it 
seems possible now to define the qualities desirable in 
a wire and to suggest a rational specification. One 
of the most striking results of this series of tests has 
been the demonstration that the Preece copper-sulphate 
dipping test is of little value in assessing the corrosion 
resisting properties of a galvanised wire, and the 
equally convincing demonstration that either of the 
two stripping tests already described will give a 
reasonably accurate idea of the value of the galvanised 
coating. In Fig. 6 it is shown that by increasing the 
thickness of the galvanising from 0-5 oz. per square 
foot, which is about the smallest amount of galvanising 
that can be made to pass the present copper sulphate 
dipping test, to 1-2. oz. foot, which 
approaches the thickest galvanising that appears to be 
commercially available, savings of the order of 23 per 
cent. can be achieved. Inspection of these curves will 
show that two of them flatten at about 0-9 oz. per 
square foot, whereas the third is still fairly steep at 
this point. If, therefore, instead of obtaining wire 
coated with 1-2 oz. per square foot of zinc, a thinner 
coating of (say) 0-95 oz. per square foot is used, the 
savings compared with wire coated with 0-5 oz. per 
square foot will be 


per square 


Industrial areas 19 per cent 

Urban areas 17 per cent 

Rural areas 14 per cent 
or an average saving of 17 per cent 


By stipulating about 0-95 oz. per square foot for 
the coating on No. 8 S.W.G. wire, it seems probable 
that most manufacturers could supply at little, if any, 
extra cost, and users could effect an appreciable saving. 
It is unlikely that any wire galvanised to this thickness 
would show signs of brittleness owing to the coating 
being too heavy, besides which there are indications 
that discontinuity of coating may not be so serious as 
is generally believed. The use cf stainless-steel wire 
in where the rate very high is a 
possibility which should not be ov rlooked. 


areas corrosion 18 








Suock-Arnsorsine Goops Wacons We described 
and illustrated, on page 213 of Engineerina, vol. exliv 
1937), a 12-ton shock-absorbing goods wagon upon which 
the London Midland and Scottish Railway Company was 
conducting experiments Recently 100 of these wagons, 
which are designed to minimise shock during shunting 
yperations or haulage, have been placed in service by the 
a oa They were built at the Company's Derby 
Works, and it may be recalled that normal shocks are 
absorbed by the special springing and buffing arrange- 
ment of the vehicle. The wagons are intended principall, 
for the conveyance of sanitary ware, earthenware and 
china in crates, and similar classes of traffic 
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THREE-AXLE TANDEM ROLLER. 


We have at one time and another described rollers 
specially designed to eliminate humps and uneven- 
nesses in the surface being laid, this not being possible 
with the ordinary tandem machine without resorting 
to very careful cross rolling. A recent design emana- 
ting from the United States, is the three-axle Buffalo- 
Springfield tandem roller, illustrated in Figs. 1 and 2 
annexed, and constructed by The Buffalo-Springfield 
Roller Company, of Springfield, Ohio. This machine 
has a length overall of 25 ft. 2 in. and wheel base of 


18 ft. 6 in. It is provided with two steering rolls, 
48 in. in diameter by 54 in. wide, the driving roll 
being 60 in. in diameter by 54 in. wide. The front 


steering roll is fitted with a king-pin housed in a steel 
casting carried by 12-in. by 35-lb. steel channels, 
running back and fastened to the main roller frame. 
This extension, which is 7 ft. long, is very strongly 
braced to resist distortion, and can be removed should 
it be desired to convert the machine into an ordinary 
tandem roller. Fully loaded, the machine weighs 
36,760 Ib. If all three rolls are on the ground, the 
distribution is 19,160 Ib. on the driving roll, 8,960 Ib. 
on the central roll and 8,640 Ib. on the leader. If a 
hump is encountered and the weight is carried only 
fore and aft, the driving roll is loaded to the extent 
of about 23,370 Ib., and the leader to about 13,350 Ib. 
When the hump reaches the centre roll the front one 
is off the ground, and the temporary load on the centre 
roll increases to 21,375 Ib., that on the driving roll 
being, of course, reduced on account of the front over- 
hang acting as a counterbalance. 

The rolls are all of plate steel construction, | in. thick 


in the case of the driver, and } in. in that of the steering 
rolls; the latter rolls, which can be supplied water- 
tight if desired, are fitted with ball bearings, on 3}-in. 
axles, the two rolls being connected by a radius rod 
operated by power steering gear. As the rolls swivel 
through proportionate arcs, the road material is not 
subjected to displacement. The driving roll is fitted 
at each end with a bronze bearing, and is mounted on 
a 4-in. fixed axle carried in brackets mounted on the 
main frame. For the final drive a renewable gear ring 
is attached to the roll on one side, a large diameter 
band brake being fitted on the opposite end. 

The engine is a six-cylinder Waukesha model, with 
4}-in. bore and 4}-in. stroke, giving a horse power at 
1,050 r.p.m. of 50. At this engine speed the machine 
travels 2-2 m.p.h. in low gear and 3-36 m.p.h. in high. 
The transmission gear is furnished with anti-friction 
bearings; all gears are machine cut. The clutches, 
of the dise type, are operated by a single lever. The 
machine is furnished with a fuel tank of 35 gallons 
capacity, a sprinkler tank of 290 gallons, and a ballast 
tank of 200 gallons capacity. When the rolls are water- 
loaded, the steering rolls have a capacity of 296 gallons 
each, and the driving roll of 461 gallons. The machine 
has an overall width of 5 ft. 7 in., and a height of 7 ft. 9 in. 

By the provision of a removable jaw, it is possible 
to allow the front steering roller some vertical motion, 
a feature of value when using the machine for pre- 
liminary rolling of newly-spread material, for finishing 
vertical curves, or when travelling from 


rolling on 
In the view reproduced in Fig. 2. 


place to place. 


| showing two machines at work on a State highway in 


California, that on the left is the latest model described 
above. that on the right being of an earlier design. 
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NOMOGRAM METHOD OF 
HUMIDITY CONTROL. 
By R. G. Bateson, B.A. 


Some years ago the writer developed an instrument 
whereby the relative humidity of the air may be indi- 


cated or recorded directly from the wet- and dry-bulb | 


thermometers without recourse to tables or charts. 
The basis of this instrument is the relative humidity 
nomogram. The nomogram can be drawn in several 
ways, but in the form made use of in this instance the 
dry-bulb temperature scale is drawn at one side and 
the wet-bulb scale at the other. The wet-bulb scale 
is marked off in the opposite direction to the dry-bulb 
seale. Thus, if the dry-bulb scale runs from, say, 
0 deg. C. to 100 deg. C., from bottom to top on the 
left-hand side of the nomogram, the wet-bulb scale 
would run from 100 deg. C. to 0 deg. C. from bottom 
to top on the right-hand side of the nomogram. The 
humidity scale will then lie intermediate, and the 
nomogram is used by placing a straight edge through 
the dry- and wet-bulb temperatures and reading off 
the humidity at the point of intersection on the 
humidity scale. 

It was found that such a nomogram could be 
constructed using either linear, logarithmic or vapour- 
pressure type temperature scales, and, moreover, those 
scales could be drawn out on a circular arc. The 
instrument was designed to carry out the function of 
reading ‘such a nomogram mechanically and auto- 
matically. The fact that circular temperature scales 
could be employed meant that it was a relatively 
simple matter to arrange things so that arms attached 
to Bourdon tubes connected to wet- and dry-bulb 
thermometers describe paths corresponding to the 
temperature scales of the nomogram. Thus, in the 


accompanying illustration the dry-bulb arm is mounted | 


on the left and the wet-bulb arm on the right, and both 
move in a clockwise direction with an increase in 
temperature. Each arm carries a roller at the end and 
a light straight-edge member rests on these rollers. 
Now it was found that the humidity scale on the | 


, : 4 | 
nomogram was sensibly an arc of a circle, so that it | 


was only necessary to secure the mid-point of the | 
straight-edge member to an arm a in the illustration, 
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| by the length of the link a. The new position taken 
| up by the mid-point of the straight-edge member will 
| correspond to the point of intersection of the humidity 
| scale. It is therefore only necessary to attach a pen or 
| pointer to the link a to record or indicate the relative 
| humidity on an appropriate scale. 

In many industrial processes close control of the 
relative humidity of the air is important, whereas small 
| variations in temperature are of no consequence. In 
some such processes, hygroscopic elements, such as 
| gold-beaters’ skin, human hair, &c., are perfectly 
| satisfactory for humidity control, but in others where 
higher temperatures are employed and acids are present 
in the air the wet- and dry-bulb hygrometer is more 
suitable. In the device described below, the mechanical 
humidity nomogram, as it may be called, is utilised to 
effect humidity control. 

As will be seen from the diagram, the link a which 
moves proportionally to the relative humidity, and to 
which ‘the humidity pointer or pen is attached, is 
caused to float between two air valves or electric 
contacts, so that, should the humidity fall below a 
predetermined level, steam or water vapour will be 
admitted to the air. Should it rise beyond the desired 
point, the link a will bring heating or other drying 
apparatus into operation. The range of permissible 
variation in humidity is clearly governed by the 
| amount of free travel afforded to the link a and means 
can be provided for adjusting the width of this gap. 
Too small a gap might lead to hunting. The part of 
the humidity range at which controlled conditions are 
required can be pre-selected by rotating the air valve 
or contact carriage about the pivot of the link a. 
| In the diagram the Bourdon tubes actuating the wet- 
and dry-bulb temperature radius arms are shown 
mounted concentrically one behind the other, and 
operate in the same direction, i.e., clockwise for an 
|increase in temperature. The instrument has been 
| patented and further information regarding it may be 
| obtained from the Department of Scientific and Indus- 
| trial Research, 16, Old Queen-street, London, 8.W.1. 











NOTES ON NEW BOOKS. 


MAGNESITE in its several forms is one of the widely 
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steel industry, the author proceeds to enumerate the 
various sources of the raw material and then discusses 
the calcination processes employed in its  treat- 
ment. There is a prevalent impression that dead- 
burned magnesite produced from the pure compact 
| form of mineral will not bind; in modern practice, 
| however, magnesite bricks are fired at a temperature 
high enough to cause the component grains to form a 
coherent mass. Of recent years there has been exten- 
sive research work into the factors which operate 
| in the successive stages of manufacture of magnesite 
| bricks and there is now a better understanding of the 
conditions which govern success. An _ important 
section of this volume is devoted to a general survey 
of the principles involved in the various processes 
through which the material is passed. Until the 
present, the industrial demand for electrically-fused 
magnesite has been small and restricted to specialised 
fields, and manufacture on an industrial scale appears 
to have been confined to one works in Norway and 
another in the United States. The great advantage 
which sintered magnesite possesses over its cheaper 
competitor, dolomite, for lining steel-making furnaces. 
is its resistance to hydration under ordinary atmo- 
spheric conditions. The practical principles which 
control the uses of refractory magnesite for normal 
hearths and linings of steel furnaces apply especially 
to those furnaces in which it is desirable that the 
lining should be of a basic character. 








The Diesel Hand Book, by Mr. Julius Rosbloom, 
“Chief Engineer, Unlimited, U.S.A., Author of 
numerous technical books,” now appears in a fourth 
edition, at 25s. net, and is sold in London by Messrs. The 
Australian Book Company. Any man who can read this 
book with indifference must be singularly blasé; nothing 
in it appears to be quite orthodox. Chapters are called 
treatises, and the scope of the book is as wide as the 
world—land, marine, aero, locomotive, portable, all are 
included. The language is specially adapted to suit 
non-academic persons and the subject-matter is 
intensely practical. ‘‘ What happens when a cooling 
coil bursts ? What effects may defective piston rings 
cause to engine?” are typical questions put to the 
reader by way of illustrating and reviewing the subject- 
matter of the chapters. Station engineers and candi- 
dates for B.O.T. certificates should find the book very 
useful. The book is also obtainable in the United 
States from the Diesel Engineering Institute, Jersey 
City, N.J. : 


Of the ills that human flesh is heir to probably the 
most distressing is cancer. Statistics tend to show that 
this disease is on the increase, but, so far, unfortunately, 
in spite of intensive research, its root cause has not 
been discovered. Every encouragement, therefore, 
needs to be given to those who are collecting and 
collating information on the subject. Among these 
is, perhaps rather surprisingly, to be found Mr. David 
Brownlie, whose work as a fuel technologist will be 
well known to readers of ENGINEERING. In The Cause 
of Cancer, which has recently been published by Messrs. 
Chapman and Hall, Limited, at the price of 7s. 6d. 
net, Mr. Brownlie puts forward the theory that the 
| high boiling point benzene ring or aromatic hydro- 
| carbons, which result from the decomposition under high 
| temperature of carbonaceous materials such as bitu- 
| minous coal and petroleum, are the root cause of the 
| trouble. He produces evidence to show that cancer 
; among sweeps is more prevalent in Great Britain, 
where bituminous coal is used, than, for instance, in 
|Germany, and that the same difference is notable 
| among workers in the briquette industry, owing to 
differences in the character of the binding material 
employed. He also argues that owing to the method 
of manufacture, town’s and coke-oven gases are 
potential sources of danger, and that a further probable 
cause is the contamination of food by tarry products. 
Mr. Brownlie supports his case with a great deal of 
miscellaneous information, some of which is not relevant 
to the subject in hand though it is not infrequently 
interesting. His final plea is that his theory should be 
investigated, and that if its correctness is proved, 
steps should be taken, by means which are already 
available, to free the gases and other products from 
| ther harmful constituents before use. Where this 
cannot be done their use should be forbidden. We 
agree that a case for investigation has been made 











pivoted in such a way that the mid-point of the | distributed minerals of economic importance, and | out, but whether the results would be so clear cut as 


straight edge was constrained to describe an arc of | 
the same radius as the humidity scale. 
If the two thermometers remain at the same tem- 


| 


refractory magnesite is a material which has come to 
assume considerable industrial importance, since it 
utilised in many metallurgical operations. The 


18 


| the author seems to think is doubtful. It is, indeed, 
|in the uncertain influence of an unknown number of 
| facts that the great difficulty of the whole problem 


perature, the mid-point of the straight-edge member | preparation of this material and its industrial employ- | resides. For the benefit of the publishers, we may 


will not move, as the member will merely rotate round | 


ment is dealt with in a volume entitled Magnesite as a 


point out that in our copy of the book sheet 7 has only 


it, but directly the humidity falls below saturation and | Refractory, by Mr. A. W. Comber, F.1.C., published by been printed on one side, so that eight pages appear 


the wet-bulb arm is at a lower temperature position 
than the dry-bulb arm, it will be seen that the mid- | 
point of the straight-edge member is caused to move to 
the right along the arc of a circle of a radius governed 


Messrs. Charles Griffin and Company, Limited, London, 
price 4s. net, in which, after a short account of the 
commercial importance of the product and the early 
attempts to use magnesite as a refractory lining in the 





blank. 


A text-book which, in the five years since it appeared, 
| has proved its value to technical students beginning 
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their course of study for the National Certificate, is 
First Year Engineering Science: Mechanical and | 
Electrical, by the late Mr. G. W. Bird. This has now 
been brought out in a second edition, revised by Mr. 
B. J. Tams, as one of the National Certificate Series | 
of text-books published by Sir Isaac Pitman and Sons, | 
Limited, of London, at the price of 5s. net. The book | 
has been extended by the addition of a chapter treating | 
of heat and its effects. Apart from this and some minor | 
corrections, it remains substantially as before and | 
carries on the somewhat original method of presentation | 
devised by the late author. This introduces the student 
to force by means of stress and strain and, working 
through systems of forces, work, friction, and machines, 
sets before him in a practical manner the fundamental | 
concepts and relationships of statics, illuminating 
them by numerous simple practical applications. 
In the same way magnetism and electricity are treated, 
beginning with the observable facts about magnets, and 
passing on to the magnetic effect of a current, current 
electricity, instruments, conductors and _ insulators. 
The new chapter works up as directly as possible to | 
steam and the idea of the dryness fraction of wet 
steam. By reason of its sound and lucid exposition, 
this text-book will, no doubt, continue to meet the | 
needs of the first-year student, to whom it should 
prove most acceptable. 


At the present time electric-are welding is more an | 
art than a science, and the successful welder is so, | 
more by reason of his skill than of his knowledge of 
the why and wherefore of the process he uses. In 
recent years, arc welding has been growing steadily in | 
importance and the number of persons directly inter- | 
ested as operators, supervisors, instructors and learners 
is now considerable. For each, in their several capa- 
cities, a handbook which explains the processes and 
such results of recent research as will improve and 
simplify the work, should prove most valuable. Such is | 
the Arc- Welding H/andbook, by Mr. Karl Meller, of Messrs. 
Siemens Schuckert, Berlin, translated by Mr. J. E. 
Webb Ginger and recently published by Messrs, 
Hutchinson's Scientific and Technical Publications 
London, at the price of 8s. 6d. net. In a straightforward 
manner this work deals with every phase of practical | 
electric-arc welding and when principles are introduced | 
and explained the reader is made to feel that either 
an actual job or some of the equipment is immediately | 
under review. Steel, cast iron, cast steel and non- 
ferrous metals and alloys are each amply treated as 
welding subjects, and a valuable chapter on the testing 
of welds is included. Cost has been referred to at all 
stages and the reader should note that the translator 
has replaced one Reichsmark by one shilling on the 
basis of their internal values being much the same. 
On the whole, the book may be regarded as an important 
addition to the literature on the subject. 


Alignment charts, or nomographs, although by 
no means a new method of solving equations graphi- 
cally—the principles having been developed by d’Ocagne 
over fifty years ago—are now coming into use and being 
appreciated more fully. They have wide practical 
application, and when the rules have been explained, 
are quite simple to construct. A knowledge of the 
mathematical theory is not necessary, and a book 
which will be found useful asa guide to the constructionof | 
charts of various types is How to Make Alignment Charts, 
by Mr. Merrill G. Van Voorhis, M.Sc. (London: Messrs. 
McGraw-Hill Publishing Company, Limited, price 15s.). 
It has been prepared for the purpose of giving the 
most direct instructions on how to make these nomo- 
graphic or alignment charts for the solution of engineer- | 
ing and other formule. Nineteen different types of | 
formule are dealt with and examples are given with 
each type equation in order to demonstrate the 
detailed procedure for making the appropriate chart 
according to the directions indicated. As the groups 
of equations are described, their relations to each 
other and to general type forms become apparent, 
and, by this method of presentation, a theory develops 
out of the material dealt with. In the construction 
of the numerous engineering charts with which the work 
is illustrated, graphical methods are used and followed 
by the corresponding mathemati‘al methods. A brief 
statement of theory is given in an appendix. 


Neon-tube bending has developed into an art of its 
own in which considerable skill is required, and the 
present-day technique employed has been largely 
responsible for the progress made in the commercial 
development of the neon industry. In Glass Working 
for Luminous Tubes, by Mr. Henry Eccles (published by 
Messrs. The Blandford Press, Limited, London, at the 
price of 58. net), the subject is discussed in a highly 
practical manner. Good glass working is almost 
entirely a matter of practice and the aim of the author 
is to indicate to the initiate the best methods of 
approach. The watching of a skilled craftsman, 
whenever possible, will give further indications of the 
extent to which the tube must be heated in order to 


of the London Metal Exchange, for “ fine foreign ’’ and “ standard ” metal, respectively. 
| for lead are for English metal, while those for spelter are for virgin metal. 
| for steel plates and rails, and also for hematite and Cleveland pig-iron. 
| steel plates are for ship, bridge and tank qualities, and those 
pig-iron prices are for East Coast hematite and Cleveland iron, both for No. 1 quality. The price of 
| quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per 
| standard box, but in all other cases the prices are per ton. 
|a market day, and the horizontal lines represent 11. each, except in the case of the diagram relating to 
| tin-plates, in which they represent 1s. each. 


| produce certain results. After a short general survey | the lay-out and arrangement of the tube being depen- 
| of the subject, the author proceeds to deal with the | dent, in the case of any single letter section, on the 
| properties required in glass for neon work and the} positioning of the electrode and the arrangement of 
| various processes involved in the completion of a tubular | turnbacks deemed suitable by the draughtsman respon- 
sign. 
| is given a description of the first principle of neon-tube | 
working and the detection of strain in a section by 
means 
processes, Mr. Eccles corrects the erroneous idea that 
lead and Pyrex type glasses do not require annealing. 
| Lead glass must be given a slight carbonisation treat- 
| ment in an incandescent flame, and Pyrex is annealed | 
| by using a coal gas and air flame until the temperature | 
is raised almost to softening point. 
construction of simple small letters is given, together 
with preliminary considerations in welding up letters 
or sections. There is no standard method of processing | June 29. 
suited to any given letter or section of a neon sign, 
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or steel rails are for heavy sections. 


Each vertical line in the diagrams represents 





sible for the design. In a section devoted to processes 
helpful in complete sign making, much information of 
a thoroughly practical character is given, relating to 
the straightening of glass canes, electrode making and 
cable glasses, glass ties and supports. The text is well 
illustrated by means of sketches, and the author's 
practical knowledge of the subject is evident throughout . 


Having mastered the preliminaries, the learner | 


of a strain-viewer. In discussing annealing 





Some idea of the Launcu or H.M.S. “ Tuetis.’’—The launch of H.M 


| submarine Thetis took place at the Birkenhead yard of 

Messrs. Cammell Laird and Company, Limited, on 
The vessel has a standard displacement of 
1,090 tons and carries a 4-in, gun. 
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THE POWER HOUSE AT 
BOULDER DAM. 


In previous articles on the Boulder Dam it has 
been explained that the power house is a U-shaped | 
structure immediately downstream of the dam, | 
the surroundings of which are shown in Fig. 360 | 
annexed, one limb of the U being on each side of 
the gorge. The earlier articles having been con- 
cerned with the outside features of the great work, | 
the dam itself, the bulkhead gates, spillways, | 
intakes and outlet works, it is now proposed to| 
give a brief general description of the power house 
lay-out and provide a link connecting the foregoing 
with the interior equipment which will be dealt | 
with in due course. 

In Figs. 361 to 367, on page’60, end Plate IV, 
there are given several views * of the finished 
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cable spreading rooms is a floor containing connec- 


tion boards, where connections between the switch- | 


boards and the control cables are made. The top 
floor of the central section constitutes the control 


room proper, and contains the miniature control | 


switchboards for the main units, and the bench 


board for controlling the station service units and | 


communication facilities. In addition there are also, 
in the central section of the building, several offices 
and storage rooms. These parts are equipped with 
a ventilation and air-conditioning system. 
passenger lifts are provided, one serving each 
power-house wing. ‘There are also rest rooms for 
tourists and shower and locker rooms for employees. 

The two wings of the power plant, shown almost 
completed in Fig. 362, Plate IV, and under con- 
struction in Fig. 363, in which work has reached 
the main generator floor level, contain the main 





structure, and also views taken during construction, | 
from which a good idea of the work may be ob- | 
tained. At the foot of the dam the structure rises | 
to a height of 245 ft. from foundations to roof level. | 
This central section contains the drainage sumps | 
into which all leakage and drainage water from the | 
dam and power plant is led by gravity, the water | 
being discharged from the sumps into the tailrace | 
by water-jet ejectors. The latter are supplemented | 
by electric motor-driven turbine pumps operating | 
automatically. On the floor next above the sumps 
is a pipe shop and storage space for runners and 
other mechanical equipment, and on the floor 
above this again are air-compressing plant, water 
supply pumps and further storage. Again above 
this, and on a level with the generator rooms in| 
the two wings (El + 673), is the main machine shop. | 


VIEW FROM DOWNSTREAM. 


Fie. 360. GENERAL 


generating units. A typical cross-section of one 
of the wings is given in Fig. 361, page 60. The 
Nevada wing, the downstream end of which is 
shown in Fig. 364, provides for an ultimate instal- 
lation of eight main generating units of 82,500 kVA 
capacity each, the Arizona wing, of which a good 
view is given in Fig. 366, as previously described 
being laid out for seven such units and for two 
units of 40,000 kVA capacity each. A station 
service generator unit is installed at the extreme 
upstream end of each wing. The penstocks are 
brought into the power house on a level of El + 
637-0, which is the level of the centre line of the 
turbine scrolls. The concrete of the power-house 
structure is mostly carried down to El + 600 to 
give ample concrete below the draught tubes, the 
bottom lips of which are at El + 604. At the 


| the other at El + 645. 
Two | 
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Plate IV, as already stated is El + 673. The 
level of the underside of the roof trusses is 
El + 736, thus providing a clear height of 64 ft. 
The width taken on the centres of the crane tracks 
is also 64 ft. The tracks support two overhead 
electric cranes, each with two crabs of 150 (short) 
tons capacity each. These cranes command the 
whole floor. Between the main units and the rock 
face are two closed galleries, one at El + 622-5 and 
In the lower, on the pen- 
stock level, are large butterfly valves protecting 
the turbines, while in the upper gallery are the 
actuators controlling the speed of the turbines, 
together with their motor-driven pumping units, 
accumulator tanks, &c., and also the rotors for 
operating the butterfly valves below. In_ the 


‘upper gallery is a 15 (short) ton crane for handling 


the governor units, butterfly valves, &c. 





On the river wall side there are various galleries, 
the lowest, at El + 625-5, constituting a pump 
gallery and accommodating cooling water ejectors 
and heat interchangers for the transformers. The 
next above, at El +- 643, is a pipe gallery, accom- 
modating the air, oil and water piping for the 
various parts of the power plant. Next above, at 
E!+-653, comes a gallery for the control cables, while 
above this again, at El + 663, is the 23 kV "bus 
gallery. The power transformers and 23 kV switch- 
ing equipment are installed on the deck 27 ft. 6 in. 
wide at El + 677, on the river side of each wing, 
while in front of this plant runs a roadway 19 ft. 4 in. 
wide, bracketed out over the tailrace and provided 
with tracks on which runs the 15-ton gintry handling 
the stop logs used for unwatering the draft tubes. 
The deck is well seen in Figs. 362 and 366, while in the 


‘his shop contains all the necessary complement of | edge of the gorge the rock was cut t6 a bench at| progress view, Fig. 363, it may be seen partly finished 


machine tools for maintenance work and is equipped | E] + 596. The main portion of each wing structure | and partly still uncompleted. 


A transfer car is also | 


with an overhead crane. 
provided capable of transporting heavy equipment 
from this shop into the wings of the power house, 





machine shop and generator floor levels are identical 
with that of the outside deck well shown in Figs. 362 
and 366 as terminating in two large doorways which | 
vive access to the machine room. 
Above the latter there are terminal rooms for the | 
various control cables, and above these control 


The draft tube 


consists of the massive concrete work provided for | openings are 14 ft. high by 35 ft. 4 in. divided by a 


the turbines and alternators. Fig. 365 shows the | céntre pier 5 ft. wide. 


Each 62 ft. 6 in. lengthwise 


turbine gallery, 23 ft. wide, running the length of | section of the power house accommodates one draft 
where it can be handled by other cranes. The leach wing, the corbels, at El + 655, carrying tracks | tube and one discharge for the appropriate pressure 


for a 60-ton crane, which can be used for dis- 
mantling the turbines after removing the inter- 
mediate shaft between the generator and turbine. 
In this way the latter can be dismantled without 
disturbing the generator above. 





The generator floor level, shown in Fig. 367, | 


regulator, shown dotted in Fig. 361. This discharges 
into a similar 15 ft. 2 in. bay, so that for each 
set there are three such bays. The piers at the 
ends of the sections are increased from the normal 


| 5 ft. up to 7 ft. in thickness. 


The whole structure is massively built in 
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reinforced concrete, with structural steel roof girders. | 


The roof was designed to withstand the blow of a 
1-ton rock falling from a height of 300 ft. Itis 4} ft. 
thick and built up of seven laminations, two being 
of reinforced concrete and one of asphalt paving, 
the other layers being of sand and gravel. The 
roof is supported by about 5,000 tons of steelwork, 
and covers an area of about 4 acres. The floor 
area of the whole structure represents some 10 acres. 
The interior views, Figs. 365 and 367, give a good 
idea of the scale of the concrete work. Fig. 363 
shows some of the reinforcements for the roof 
columns, &c., above the generator floor level. 
Figs. 364 and 366 of the Nevada and Arizona wings, 
respectively, show the general exterior appearance, 
which is in keeping with the finish of the dam 
crest, &c., as may be seen on comparison with 
Fig. 360. These views show the projecting deck 
supported on reinforced concrete brackets 5 ft. thick, 
spaced 15 ft. 2in. apart. Incidentally, the photo- 
graph reproduced in Fig. 364 is interesting as 
showing a large bogie box car being lowered to the 
unloading floor by the permanent 150-ton cableway 
provided for handling the power plant machinery, 
and already described in ENGINEERING. 








RIVER FLOW PROBLEMS. 
By Dr. Herpert Cuatiey, M.Inst.C.E. 


Tue following notes are principally based on the 
writer’s experience with the Whangpoo and Yangtse 
rivers in China. These two rivers are respectively 
of medium and very large dimensions. Both are 
heavily loaded with silt and in their lower reaches 
are bedded wholly in alluvium. The first is regu- 
lated for a length of 24 statute miles and the second 
is free except for certain dredging on the main 
entrance bar. 


I. Bank CONVERGENCE IN TIDAL ESTUARIES. 

It is well known that in a regulated or “ normal- 
ised ” tidal estuary the banks should have a con- 
vergence up river, with the widths diminishing in a 
logarithmic ratio. The usual practice is to choose 
certain naturally well-shaped sections as criteria and 
to put in the ideal or “ normal ”’ bank and low-water 
lines between them by logarithmic ratios so that the 
whole stream when reduced to tiaese lines will have 
a regularly tapered form and a uniform depth 
except in so far as curvature maintains pools and 
crossings. 

In the writer’s paper to the Institution of Civil 
Engineers (Selected Paper No. 71, 1929) it was 
shown that the entrance flare of a tidal estuary is 
appreximately given by the expression :— 

Aw/Al = ww h/Q . (1) 
where Aw = change of width ina short length Al 
w = width at entrance 
h = tidal rise corresponding to a tidal in- 
flux Q 

The assumptions underlying this formula are that 
the tidal current velocities and the low-water channel 
depth remain practically constant. The converg- 
ence is, of course, required to allow for the fraction 
of the influx remaining in the length AJ which is 
equal to wh-Al. It was also shown in that paper 
that as the river is ascended the necessary con- 
vergence diminishes. 

Within certain limits the formula may be deve- 
loped to indicate a general rule for the convergence 
of the banks. Thus if it is assumed that the depth 
and tidal velocities are to remain constant, the 
reduced influx Q past a section J from the mouth 
should bear a constant ratio to the width. If then 
the entrance width is w, and the entrance influx 
is Q,, so long as the tidal rise produced by this 
influx remains practically unchanged at the value h, 
we have 

dw wh wo. 

Te Ee 
cr 

dw (Wo\.,. 

= (a) h-dl. 


Integrating, we get 


| great the tidal range is increased, attaining a bore 





tog, (=) ae (@°) 2 


or | 
w wehl : 

logig ts = T3Q,° . ( 2) | 

For an appreciable length of the stream, cannot | 

be so simply regarded as unchanging, since it is the | 
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Or 





height above low-water level of a progressive wave, 
and the influx of one tide cannot in its first pulse 
extend beyond the wavelength (i.e., the distance 
up river of the previous low-water at the time of 
low water at the entrance) and in that length its 
mean height may be only half the entrance range. 
This wavelength is approximately 45 miles multiplied 
by the square root of the mean low water depth in 
feet, so that this aspect of the matter does not 
become very important except for great lengths 
or very shallow streams. A correction for the height 
according to the length, if inserted in the differential 
equation, will make the integral insoluble. The 
actual modification required must be a matter of 
practical judgment according to the relation between 
the length of the reach considered and the wave- 
length of the tidal oscillation. There is also a 
rather difficult problem to be considered as to the 
proper shore line to adopt, unless the banks are 
vertical walls. The half-tide shore line is convenient 
but involves a small error. 

The Whangpoo river, which enters the Yangtse 
river some 15 miles below Shanghai, has a regulated 
entrance about 2,200 ft. wide, with training walls 
on both sides. The volume of a spring tide is 
about 4,000 million cub. ft. with an entrance range 
of about 10 ft., so that, according to formula (1), 
the entrance flare should be 


, 10 
2200)? x (1° __) = 1. 
( 00? x (5) 1-21 in 100 


At the upper harbour limit, above the city of 
Shanghai, some 128,000 ft. up, if the range remained 
constant, according to formula (2), the width should 
be reduced in the ratio 
2200 x 10 x 128000 

2-3 x 4x 10° 

The width should then be 0-5 x 2200 = 1,100 ft., 
which is approximately the actual value there, but 
the spring-tide range at this place is actually only 
8 ft. Ifa mean range of 9 ft. is used, the reduction 
ratio becomes 0-5302, corresponding to a width 
of 1,166 ft. 

In the Yangtse river (not regulated), the aggre- 
gate half-tide width at the entrance bars is about 
200,000 ft., the tidal influx is about 250,000 million 
cub. ft., and the spring range is about 12 ft., 
so that the flare of the mid-water lines should be 
about 


=0- 4942, orsay 0-5. 





Antilog i 


200,000? ; 
x ion) bias 
or, say, 2 to l. 

No accuracy is here possible owing to the ignor- 
ance as to the exact value of the influx and the 
irregularity of the water lines. There are no high 
water lines at this place. (Note.—In the 1929 
paper referred to above, the entrance flare at the 





high-water coast line is given as 1/14, which is a 
clerical error for 12/14.) 

At the high-water coast line, about 10 miles up 
river from the bars (say 52,000 ft.), the range Pt 
practically unchanged and the width reduction ratio | 
should be 
, 200,000 x 12 x 52,000 

Antilog (— S35 509-6 x 10m 
0-61 x 200,000 = 122,000 ft., or about 23 miles, | 
which is approximately correct for the sum of the 
mid-water entrance widths of the two branches of | 
the river. 

At Woosung, 30 miles, or say 160,000 ft. up river, 
from the bars, the mean tidal range in the reach at 
spring tides being 11 ft., the reduction should be in | 
the ratio 


Antilog ( - 


) = 0-61, 











200,000 x 11 x a) = 0-24, 
2-3 x 2-5 x 104 
This indicates a half-tide width at Woosung of | 
48,000 ft., or nearly 10 miles. Actually, the half- 
tide width of the whole river (two channels) there is 
about 12 miles, part of which is much deeper than 
the bar and part consists of broad shoals. 
Speaking rather generally, if convergence is too 





effect at its maximum. If convergence is too little, 
the tidal range diminishes unnecessarily, tide-water 
| is wasted on flats, and regulation is required. In 
\the Hangchow Bay, just south of the Yangtse 
estuary, the convergence of the shores is very great 
and the famous Ch’ien T’ang bore develops at its | 
head. In the Yangtse estuary the convergence in 





the lower part is too little and better flow conditions 
would occur if certain areas were reclaimed. 


II. FricrronaL aND DtssrpaTION FA In RIVERS. 


The practical river engineer is rather inclined to 
despise the elaborate discharge formule and tables 
used by the flume designer, because he knows that in 
an actual river the conditions are complex and 
uncertain. Since the essence of science is the 
discovery of simple conceptual rules which can be 
used for the connection of facts, there is always an 
objection to rules which compare in complexity 
with the actual phenomena. For many, the old 
but simple de Chezy formula is still the best ; by 
others, the Manning or Forchheimer exponential 
rule is preferred. As in an actual river the rough- 
ness is uncertain and variable, the slopes are not 
uniform and are never exactly known, discharge 
fluctuates, and bends, bars, splits and changes of 
section upset the regularity which the rules postu- 
late, many regard such formule merely as rough 
guides. 

It will therefore be interesting to consider rather 
briefly how a certain large river (the Yangtse), of 
which a good deal is now known, compares with the 
rules for simple straight flumes of comparable 
dimensions according to the accepted formule and 
the modifications thereof which modern hydro- 
dynamical research has suggested. 

The method which the writer has adopted is to 
modify the de Chezy rule according to the relation 
of Blasius between friction and the Reynolds 
number, checking the result with the Forchheimer 
rule and then comparing the computed fall in the 
main alluvial stretch of the Yangtse with the actual 
fall. 

The de Chezy rule 

v=cVrs. } : . (3) 

assumes that: (1) The mean velocity bears a 
constant ratio to the effective mean contact velocity 
on the wetted surface ; (2) the effective bed slope is 
the same as the water surface slope; (3) the end 
sectional areas are equal; (4) sin (arc tan s) = s; 
(5) bed friction varies exactly as the square of the 
effective rubbing velocity. 

Blasius’ rule for rubbing friction states that this 
friction varies (for flumes) inversely as the fourth 


root of the Reynolds number ( 


effective velocity, ra parameter which can be taken 
as the hydraulic radius, v is the kinematic viscosity 
of the water, which is practically 0-01 in c.g.s. units 
or 0-000001 in m.k.s. units). 

The de Chezy rule is derived from the equation : 
Gravity component along the slope of a prismatic 
segment of the stream = rubbing resistance on the 
wetted surface of the bed of the same segment. 

If A =sectional area, & = wetted perimeter, 

w = unit mass of fluid, / =- length of segment and 
= contact velocity, then 
wAl=fgl-v? 


If now we write 


<n where v is the 


K 
da (= 
Py 
we have 
nd w A w (v ry%25 
ve 7. Kru"? 
If (see assumption 1) v = B v,, where 8B is a con- 
stant, 
PM, Ap +25 
ara y0-25 7 125g 
yl75 .. (Fs) rl-25 ¢ 
1 0-71 2 0-°7 
ome - "8 v6 . - (4) 
™ 


n, is an arbitrary coefficient of roughness, involving 
a shape factor f, the density of the fluid w, the 
coefficient of rubbing friction K and the kinematic 
viscosity of the fluid vy ; », is smaller than Kutter’s n. 

It will be observed that this expression differs 
but little from me, 


L het 


t= = 
n 
or Forchheimer’s 


+ 77 gh 5 
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(These two are here expressed im the metre- 
kilogramme-second system. Multiply by 1-486 and 
1-429, respectively, for the foot-pound-second- 
system.) 

In actual fact it is very improbable that in a large 
river the mean velocity will be found by measure- 
ment and computation to an exactitude which would 
clearly discriminate between these formule as far 
as nor r are concerned, but the exponent of ¢ is very 
important for small slopes, as the following ex- 
amples will show : 


. 0-000001 0-00001 0-0001 0-001 

Faded . 0-001 0-003162 0-01 0-03162 

git . 6-00038 0-001413 0-005248 0-01951 

as 

= - 3-6 2-2 1-9 1-6 

esi 

(It is on this account that n, is less than Kutter’s 
n.) 


Ganguillet and Kutter, in their famous but over- 


intricate formula, evidently realised the importance | 


of small variations in s, but their expression is an 
empiric one which does not lend itself to extra- 


polation beyond the limits of their basic data. | 


The existence of this irregularity regarding the 
slope raises some doubts as to the determinations of 
n which are commonly accepted, but as these are 
usually made from pairs of reasonably adjacent 
values of r and s, the errors may not be very serious. 
Transposing formula (4), we have 
! 
My ©\ 0-57 
| ro i) 
ny P75 yl 75 p18, . (8) 


[rom Chengling Chi (near the treaty port of 
Yochow in the province of Hunan, where the dis- 
charge from the Tungting Lake enters the Yangtse) 
to the treaty port of Kiukiang in the province of 
Kiangsi, is a stretch of 480 kilometres. 
data for the Yangtse are all in metric units and 
they are used without conversion to English units. 
Throughout this length, with insignificant excep- 
tions, one or both banks are in alluvium. The 
average summer high-water section is 37,500 sq. m. 
and the average width is 2,500 m., so that the mean 
depth is 15 m. For so great a width/depth ratio, 
the hydraulic radius is practically equal to the 
mean depth. The drop of the water surface is about 
12 m., or a mean slope of 1 in 40,000. The mean 
velocity is about 1-8 m. per second. 

The problem now is to find »,. 

The Reynolds number for this river is of the 
order of 

(15 & 1-8) 
0- 000001 


27,000,000, 
whereas for experimental flumes, &c., the value 
rarely exceeds 

(1-7 x 1-0) 


——— 1,700,000, 
0- 000001 


or, say, sixteen times smaller. Roughly speaking (no 
accuracy is possible), the rubbing friction per unit 
area will then be reduced in the ratio of one-half. 


If f at unit velocity (1 m. per second) is 0-26 kilo- | 


grammes per square metre (corresponding to 
0-005 Ib. per square foot at 1 ft. per second) for the 
flume, it is probably halved for the Yangtse. This 
assumes that the mud-smoothed bed (Buckley 
effect) has the same roaghness as a planed board. 
Then 

K = (27,000,000)! ~ 0-13 

8 according to velocit y-depth 

about 1-5 


in m.k.s. unite, for water is 0- 000001, 
1000 kilos per cubic metre, 


observations, 
, K v®%5)2 = 0-13 x 271 x 4)? 

] 

1 ( « ( loo uv 


say, 0-006, 


(It will be observed that this is about one-quarter 


of Kutter’s n for river beds, the difference being | 


mainly due to the exponent of the slope.) 
Substituting in formula (5), we have 
(0-O006)%75 (1-8)yh75 
is)? 
0- 0000124 
which is about half the actual slope (0 -000025 
This reasoning is somewhat involved and a more 
direct method may be more illustrative. Thus if 
we return to the de Chezy rule and assume the 
coefficient of friction is one-half that which is used 


The official | 
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in small smooth channels, i.e., 0.0025 lb. per square 
foot at 1 ft. per second = 0-13 kg. per square metre 
at 1 m. per second, we can arrive at the same result, 
as follows :— 


which makes 


If 
Jj 0-13; + 1-8; « 1000; and r = 15, 


0- 0000125. 


With the given assumptions, the friction slope 
in this case is about half the actual slope. The 
writer tentatively suggests that there is a tendency 
in alluvial rivers for curvature and variations of 
|section to develop a resistance equal to the bed 
friction. Professor Gibson indicates that the 
tortuosity resistance may much exceed the bed 
friction. This is probably true for rocky streams, 
but in alluvial rivers there is a perpetual conflict 
between the development of maximum kinetic 
energy in a straight regular channel and the loss of 
kinetic energy at the bends, &c., which are deve- 
loped by erosion. 

Another method of approach is to consider the 
special features themselves, which depart from the 
|vegular straight channel, in a rather general way. 
Thus in the reach considered there are 24 bars due 
to curves, splits or bottom obstructions. The 
kinetic head per unit mass of water averages about 


ye (l- sy 
2g (2x 9-81) 
or 0-165 m. 

At each bend or split the whole of the water is 
|spun and a large fraction of the translatory energy 
is converted into irrecoverable whirl or rotation 
energy. In order that the water shall renew its 
|translatory velocity additional fall is required. 
| Thus if we suppose that above and below each of 
these 24 bars the water is spun so that three-quarters 
|of its translatory energy becomes whirl, there is 
required a head of 24 x 2 x } x 0-165, or about 
6 m., to maintain the flow, irrespective of the bed 
friction. 

This would correspond to the second half of the 


| total fall of 12 m. and would show bya slight bumpi- 


ness of the profile, which does actually exist. 


When it is considered that the river is switch- | 


| backing down into pools and up over bars, spinning 
in deep pockets, whirling around convex points, 
surging against concaves and there descending to 
| the bed to rise again f:rther down on the opposite 
bank, winding on the surface centrewards and thence 
|down in the middle and outwards on the bottom 
}and up the banks, and it is noticed how it boils 
|and bumps, there is nothing inconceivable in 50 per 
| cent. or even more of the fall being expended in 
the dissipation of the energy of the spinning masses. 
(To be continued.) 
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| Iw the following account of current and recently 
|completed work, attention is more particularly 
directed to the engineering aspects referred to in 
our last article. The demonstrations on exhibition 
on the visiting day have been supplemented by 
|a review of scientific papers issued from the Labora- 
tory in order that a truly representative survey 
|may be made as useful as possible by references to 
| such results and conclusions as offer scope for ready 
|application to present-day engineering problems. 
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Properties of Engineering Materials.—The develop- 
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evident that finality in these aspects would never 
|be attained apart from a convenient means of 
| studying changes at least on the molecular, probably 
'on the atomic, and not impossibly also on the sub- 
|atomic scales. When X-ray apparatus eventually 
| became available in a form suitable for engineering 
research, the early results obtained revealed a most 
| promising field of fundamental inquiry which the 
National Physical Laboratory, from the very nature 
|of its organisation, was peculiarly well fitted to 
jexplore. The outcome of sustained research into 
| this class of problem has been a succession of dis- 
eterna each intrinsically valuable, and each 
|marking progress towards an objective of which 
| even the partial attainment is enabling the engineer 
| to utilise his materials with increasing confidence 
and economy. 
| The application, more particularly, of precise 
| X-ray diffraction technique to a systematic study 
lof the changes produced by various systems of 
static and cyclic stress in the crystalline structure 
|of mild steel in the normalised condition, have 
|revealed that a progressive deterioration of the 
structure takes place no matter what type or com- 
bination of stress is employed, and that fracture is 
| associated with a partial or complete breakdown of 
the original crystals of which the metal was composed 
| into grains or crystallites of much smaller than the 
original dimensions. The question, arising from 
this result, of whether distortion of the crystal 
| lattice is also an essential concomitant of fracture, 
| has been the subject of a research during the past 
| year, from which some quite remarkable conclusions 
|have been drawn. Two principal features of the 
experiments were the original state of the material 
| and the novel form of X-ray technique employed. 
| The material was a mild steel of which the structure 
had been reduced to fragmentary condition by a 
| degree of cold-rolling sufficient to produce nearly 
| 50 per cent. reduction of area. One set of specimens 
| prepared from this work-hardened steel were sub- 
jected to static stresses ; other specimens to reversed 
| direct cyclical stresses below, at, and above the safe 
fatigue range. A new form of X-ray spectrometer 
was developed such that each specimen, at various 
stages during the tests, could be photographed at 
| exactly the same point on its surface, thus enabling 
progressive changes in structure to be followed with 
reference to a single group of crystallites. 

The results of this analysis have fully confirmed 
what was previously conjectured, namely, thatfurther 
deformation or fatigue stressing of fully fragmented 
material produces lattice distortion within the 
crystallites. The prior process of grain fragmenta- 
tion, associated with an increase of hardness and 
| strength, may perhaps be regarded as a first stage 
| towards total disruption, a stable structural change 
| which enables the metal to resist further deformation 
| more and more strongly, presumably up to the 
limit when it is completely work-hardened. Beyond 
| this stage, lattice distortion proceeds, under sufti- 
| ciently great stresses, up to a second and final limit 
|at which fracture occurs, either completely if the 
| applied stress system is static, or locally and by 
| progressive cracking if the applied stresses are 
cyclic. It follows that if the cyclic stresses are not 
great enough to produce eventual fracture, no lattice 
| distortion will occur in the fragmented material. 
| This was, in fact, found to be the case by tests 
}under safe ranges of fatigue stresses, during the 
| application of which no change could be detected 

in the diffuse X-ray diffraction ring initially obtained 
| from the cold-rolled steel. Under an unsafe range 
of fatiguing stress, on the other hand, a progressive 
reduction was observed in the intensity of the 
| diffraction ring relative to the background, indicative 
of progressive lattice distortion. In one of such 
| fatigue tests, the intensity of the X-ray diffraction 
ring gradually diminished as the number of stress 
cycles increased, until, when the specimen broke, 








ment and simplification of X-ray methods of analysis | only 14 per cent. of the original intensity persisted. 
during recent years have given a remarkable impetus| This effect of diminishing intensity of the diffrac- 
to that fundamental branch of engineering science | tion ring can be explained only by progressive 
which is concerned with the mechanism of deforma- | lattice distortion in the crystallites. The atoms of 
tion and fracture in metals, and in which, not so| which they are comprised can be regarded as 
many years ago, an impassable barrier seemed to | staggered about their normal positions, the elec- 
have been set by the limitations of microscopic | tronic distribution between the atomic planes being 
| visibility. To those who were most fully conversant correspondingly altered. The important point is 
with the crystalline structure of metals it was / that no change, other than reduced intensity, was 
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observed in the X-ray pattern. It may be concluded, 
therefore, that no further sub-division of the 
crystallites occurred, since this would have been 
revealed by radial diffusion of the diffraction ring ; 
nor any preferred orientation, since this would have 
shown itself by a departure from the original 
uniform distribution of intensity around the circum- 
ference of the diffraction ring. 

The inclusion of fatigue tests, along with those of 
static stresses, in the fundamental work on materials 
outlined above, serves to emphasise the very great 
importance which nowadays attaches to engineering 
research into problems involving cyclical stress 
systems. Among the latter, the Laboratory is 
giving special attention to the behaviour of engin- 
eering materials subject to the action of bending 
and torsional stresses in combination, and the 
growth of work along these lines has led during the 
year to the installation of a third combined fatigue- 
stress testing machine, of a type designed at the 


Fig.1. 


O°5% CARBON STEEL 





° Tests in Air ! 


. “Sho? - ‘4 


/ 
ay i tH | 

















“J | 


1 * i ~~ S. 














| 





~~ % 
“NN | 


70 











i 
Mean .- Lone F 
(o426.a) ai. 


Fig. 4. 


17% CR.1% Ni. STEEL 



































| | ' Teste in. Air 
4 : . osprey. 201Cycles 
. 
- 5O — | ° a e ""s. we ° 
+--~ 
i a T 
; > ae | 
= ee en “sd " 
sO a 
: PSN \ 
_ \ 
+ 20 i | 
bE Sh 
— | | SS 
| bh S\ 
: | 
yy “M.S. .Tons SB? 
(6426.0) 
Laboratory, by which a cylindrical specimen can 


be subject to any desired combination of bending 
and torsion, ranging from pure plane bending to 
pure torsion. Some account has already appeared 
in these columns* of investigations int» the relative 
merits of cast and ductile materials, and into the 
specific physical properties of materials suitable for 
use in making cast crankshafts. The results, more 
particularly of the latter series of tests, have had 
the effect, apart from their immediate industrial 
value, of directing the attention of engine makers, 
and, indeed, of engineers generally, upon the wide 
field of application now open to cast ferrous materials, 
some of which, as the outcome of scientifically 
controlled alloying and heat-treatment, are realising 
breaking strengths up to 60 tons per square inch. 
A general research on the subject has recently been 
initiated by the Institution of Mechanical Engineers, 
and by arrangement with the Laboratory the 
mechanical part of the testing, including a study of 
crankshaft materials under the action of combined 
bending and torsional stresses, is being carried out 
by the Engineering Department. 

Another new investigation in progress, on behalf 
of the Air Ministry, is directed to the fatigue strength 
of steel str#fwith special reference to the influence 
of various types of commercial surface finish. As 
is well known, the Engineering Department of the 
Laboratory has carried out in past years a great 
deal of original work, both of a general and specialised 
character, into the effect of surface finish on fatigue 
strength, and it will be of interest to note whether 
the results obtained for commercial rolled mais 





* See ENGINEERING, cxliv, page 49 (1937). 








substantiate the conclusions re drawn for waits 
and machined surfaces. A high-speed vibratory 
fatigue-testing machine for this work has been 
added to the permanent equipment of the Depart- 
ment, and while the comparison with the general 
results of surface finish will be a feature of import- 
ance, the immediate object of the numerical fatigue 
data now forthcoming is that of providing a practical 
basis for permissible surface conditions in certain 
aircraft components. 

An investigation having certain features in 
common with fatigue, and often leading in practice 
to fatigue failure, has lately reached the report 
stage after a year or two of study jointly by the 
Engineering and Metrological Departments. It 
concerns the phenomenon, now called frettage or 
fretting corrosion, which occurs by the mutual 
corrosion of two metal surfaces held in forced 
contact and subject to vibration. Preliminary 
experiments revealed that the frettage phenomena 


Fig. 2. 
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observed in actual service failures could be readily 
reproduced in the laboratory, a distinguishing 
feature, when the materials involved were both steel, 
being the familiar reddish oxide which appears 
on the affected surfaces, Slipping of the contact 
surfaces was found to be a necessary condition, 
but the condition of no slip at the common surface 
between two parts subject to vibration was extremely 
difficult to obtain experimentally, since it was 
discovered that relative movement amounting to 
no more than a few millionths of an inch was 
enough to cause fretting corrosion. The apparatus 
eventually devised, to which previous reference 
has been made,* comprised means for oscillating 
a cylindrical specimen with hemispherical ends 
between two parallel flat plates, by which load could 
be applied axially to the specimen. At the centre 
of the indentation made by the cylindrical ends 
in the plates there is evidently no relative movement, 
while towards the edges of the indentation a gradu- 
ally increasing degree of movement takes place. 
Under these conditions tests were made of various 
combinations of different materials, both lubricated 
and without lubrication. The research has covered 
hardened steel, stainless steel, brass, nickel, chro- 
mium, and an aluminium alloy, every one of which 
is, in varying measure, subject to fretting corrosion. 
The two most valuable conclusions drawn from the 
tests so far completed are, first, that the extent 
of the frettage is least when two different materials 
differing widely in hardness are in contact; and 
secondly, that although the presence of lubricating 
oil is able to retard fretting corrosion as a rule, 
none of the ordinary lubricants so far tested has 
been able to prevent the action altogether. 

The more commonly encountered influence of 
corrosion in reducing the endurance of materials 


* See ENGINEERING, vol. cxlii, page 71 (1936). 











subject to walieiiea stresses is . meine by a 
recent study of the effect of the mean stress of the 
cycle on the resistance of metals to corrosion fatigue. 
In many practical applications engineering com- 
ponents are subject to stresses ranging above and 
below a mean stress which is not zero, and the well- 
known relations suggested by Goodman and Gerber 
serve to express approximately the safe range of 
cyclic tensile and compressive stresses in terms of 
the static tensile strength of the material, its 
actual mean stress, and its safe range in fatigue 
about zero mean stress. These formule apply to 
fatigue without corrosion, but when corrosive 
influences are additionally present the subject - 
becomes more than correspondingly complicated, 
by the fact that no definite fatigue limit can be 
achieved, even when reversed stresses about zero 
mean stress are applied. 

With the object of connecting the new data with 
previous work, the materials selected for test were 
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six metals used in aircraft construction for which 
the resistance to cycles of reversed direct stress, 
in air and in a corrosive environment, had already 
formed the subject of an earlier investigation. 
These materials comprised :— 

(1) A cold-drawn 0-5 per cent. 
streamline wire ; 

(2) a “corrosion resisting ” 
mium steel ; 

(3) a ‘ corrosion-resisting ” 18/8 chrome-nickel 
steel ; 

(4) a “ 
steel ; 

(5) Duralumin ; and 

(6) a magnesium alloy containing 2} per cent. of 
aluminium. 

Specimens of each material, enclosed within a 
small chamber on a Haigh testing machine, and 
subject to the action of a corrosive, air-borne 
spray of a 3 per cent. solution of common salt 
in distilled water, were subjected to repeated tensile 
stresses ranging from zero up to the maximum 
breaking stress, and also to stresses fluctuating 
equally about a moderately high value of mean 
stress. Under these various conditions, the maxi- 
mum stress ranges were determined which each 
material could endure for 1, 10 and 50 million cycles 
respectively, thus providing numerical data for 
design purposes. By combining the results of all 
the tests carried out, a detailed account of which 
has been given in a communication* to the Iron 
and Steel Institute, the curves reproduced in Figs. 
1 to 6 are derived, the stresses being in all cases 
referred to the original area of the specimens, and 


carbon steel 


15 per cent. chro- 


corrosion-resisting ’ 17/1 chrome-nickel 





* Journal of the Iron and Steel Institute, vol. cxxxv, 
page 293P (1937). 
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the fatigue range in air being plotted for comparison 
with the endurance ranges in the saline solution. 
On the whole, it will be noted, the effect of variation 
of mean stress on the endurance range in salt spray 
is similar to that on the fatigue range in air. It 
may be remarked, also, that the fractures which 
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of the individual gases and of mixtures of them, 
and measuring the corresponding pressures. Hence 
the safe filling ratios, relative to filling temperature, 
and general pressure data, are being deduced for 
design purposes. 

An equally important aspect of high-pressure 


occurred in the specimens broken by corrosion- | engineering design, but one involving an altogether 
fatigue presented no special features. In the | different property of structural materials, is exempli- 
more readily corroded materials they were of the | fied by the Department’s researches into the per- 
usual serrated type, while for the corrosion-resisting | formance of pipe flanges and bolted connections for 
steels they were closely similar to fatigue fractures | use at high temperatures and pressures. With the 
in air, |co-operation of the Institution of Mechanical 

Welded Pressure Vessels. Pipe Flanges.— Among | Engineers, experiments are in active progress on 
the less well known but most valuable services of | full-scale assemblies of pipes, flanges and joints, in 
the Laboratory is that of advising Government | which service conditions of steam pressure and 
Departments on technical matters. The Engineer- | temperature can be realised. The results already 
ing Department, in particular, has for many years| obtained in this investigation, however, have 
been concerned with the specification of safety | revealed that one of the most important factors 
regulations governing the design and construction | determining the endurance of a successful pipe- 
of the containers in which compressed and liquefied | flange connection subject to high temperature is 
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in the number of requests from industrial bodies for 
creep tests at low stresses. This has necessitated 
the installation of two new creep-testing units of 
high sensitivity, bringing the total of such units 
in continuous use up to eight. The precise opera- 
tion of these sensitive instruments is often seriously 
hampered by the transmission to them of vibrations 
from neighbouring machines. With the view to 
obviating this difficulty and at the same time 
relieving the present congestion in the engineering 
laboratories, plans are being prepared for a new 
building designed to house the testing apparatus for 
creep experiments, steam-pipe lagging and other 
non-vibrating plant involving arrangements for 
controlled heating. 

Lubrication.—The programme drawn up of ex- 
perimental work, at the Laboratory, on lubrication 
problems is noteworthy on the one hand for its 
insistence on the need for a fuller understanding of 
both boundary and fluid film lubrication as a basis 
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gases are transported. An obvious difficulty with; the slow but permanent 
this class of road and rail traffic is the great weight | deformation or creep 
of a sufficiently strong container relative to that of | of stressed components. 
its contents, and any improvements in container|It has been demon- 
construction which lead to an adequate vessel of | strated, for example, that 
reduced weight are certain to be widely appreciated | under such service condi- 
by makers and users, in view of the rapidly extending | tions the tension due to 
developments in chemical engineering and in the | screwing up the flange bolts leads, in time, to 
industrial applications of compressed gases. The|creep of the bolts and of the flanges. The 
containers already in use throughout the country | consequent relaxation decreases the load on the 
cover a very wide range of size and embody a variety | bolts, and, so impairs the tightness of the joint, 
of structural practice, but for steel vessels in the| which eventually leaks. Since the amount of 
larger sizes, up to those, for example, of the railway | creep in any component of the assembly depends 
tank wagon with a capacity of 12 tons of liquefied | upon its material, its temperature, and the stress 
gas, forge welding has been generally favoured on | to which it is subject, it is evidently possible by 
the grounds of an ample margin of security. How- | variations in design so to distribute the creep of 
ever, in other types of pressure vessels, both large different components as to obtain an optimum 
and small, modern methods of fusion welding are | overall result, and, from work already completed, 
nowadays being increasingly and successfully | the general principle has emerged that the maximum 
employed, and in view of the potential advantages | life of a flanged pipe joint occurs when the relative 
which they offer by comparison with forge-welding, plastic deformations of the bolts and flanges are 
a general investigation of the subject has recently | so matched to their initial elastic strains, that the 
been started by the Laboratory at the instigation of | total overall extension of both remains constant 
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the Gas Cylinders and Containers Committee of the | 
Department of Scientific and Industrial Research. 
A detailed examination is to be made of oxy-| 
acetylene, electric fusion, and forge welding as 
applied to the manufacture, strength and endurance | 
of steel pressure vessels. A number of British 
manufacturers are co-vperating in the work by 
preparing welded joints between steel plates of 
thicknesses ranging from } in. to 1} in. These, 
when received, will be subject to comprehensive | 
mechanical and metallurgical tests, and from the 
results it should be possible to compare the relative 
merits of the three tyes of welding, as well as to| 
advance suggestions regarding certain aspects of | 
the design of welded pressure yessels of the highest | 
quality. 

The other side of this problem, concerned with 
the physical properties of gases transported in| 
liquefied form, is also being studied by the Engineer- 
ing Department with special reference, for the time | 
being, to the petroleum derivatives propane and | 
butane for which there is a growing demand for 
domestic as well as industrial purposes. A series of 
experiments is in hand to determine the changes 
in liquid density and vapour pressure of these two | 
substances over the temperature range likely to be 
encountered in transport and under conditions of 
use. The method of test consists in heating samples 


| the flanges shall be reduced to a minimum. 


throughout the life of the joint. 

In order to study the details of this part of the 
major pipe-flange problem, a separate piece of 
apparatus has been designed in which an assembly 
of four flanges, arranged one above the other, is 
compressed in a very rigid frame and simul- 
taneously heated to temperatures up to 600 deg. C. 
by a surrounding electrical furnace. Measured and 
controlled loads are applied to the pile of flanges 
through a screw-operated plunger below them, 
which serves for coarse adjustment, and through 
a calibrated hydraulic ram above the pile. The 
whole of the compression arrangement has been 
made with special attention to rigidity, so that the 
tendency of the apparatus to follow the creep in 
The 
central two flanges are thus loaded under almost 
precisely the same conditions as obtain in practice, 
and extensometer measurements of creep deforma- 
tion are limited to this pair. 

As regards the more general research on the 
creep behaviour of engineering structural materials 
subject to stress at high temperature, it may be 
mentioned that special attention is being paid to 
creep under combinations of different stress, e.g., 
tension and torsion, and a second machine for this 
work is among the recent additions to the Depart- 
ment’s equipment. Also noteworthy is an increase 
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for the efficient design and operation of machinery, 
and, on the other hand, for the number and diversity 
of the directions in which exact data for practical 
use are being sought and obtained. Quite a number 
of separate investigations have reached, during the 
past year, a stage at which conclusions can be 
advanced, one of the most comprehensive of these 
being a study of the influences of speed, load, 
clearance and lubricant on the performance of 
complete clearance bearings. These factors were 
separately appraised by means of a series of 2-in. 
bore bronze bushes having diametral clearances 
ranging from 0-001 in. up to 0-016 in. relative to 
the steel journal. The experimental journal ; 
(Fig. 8), 2 in. diameter by 3-5 in. long, is formed 
with a generous fillet on the end of a 4-in. diameter 
steel shaft mounted in two roller bearings and 
driven by a belt from a variable speed electric motor. 
The machine is run with a slack belt so that when 
seizure is approached the retardation of the journal 
due to the rapid increase of friction causes the belt 
to be thrown off the pulley and no serious damage 
ensues. Six types of oil were tested in this journal- 
bearing machine at speeds ranging from 10 r.p.m. 
to 1,300 r.p.m., and at loads varying from 180 Ib. 
to 2,500 Ib. per square inch of projected area. The 
design of the testing machine is such that the 
frictional torque can be continuously observed by 
an attachment to the lever and link arrangement 
used for loading the bush. As shown diagrammati- 
cally in Fig. 7, a load w on the end of the lower 
lever is transmitted to the loading frame f, in 
which the bush is held, through the mid-point of a 
horizontal link. The latter tends to be rotated by 
the torque on the bush and is kept balanced by 
adjusting the load ¢ so that crossed-wires at c 
are in line with a fiducial mark m. An interesting 
part of the apparatus is the means employed for 
heating the bearing by coal gas from an external 
source allowing close temperature control. Fig. 8, 
reproduced from a recent report* of another series 

* “ The Lubrication of Journal Bearings in Oxidising 
Conditions,”’ Journal of Inst. Petroleum Tech., vol. 23, 
No. 163, page 350 (1937). 
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of experiments, shows that the journal is hollow 
for rather more than its length within the bush. 
Hot gases, generated by the gas burner g, with dual 
air supply a, pass along the journal and escape 
through vents into a casing d, which surrounds the 
bush 6 and its spherical seating e. This arrange- 
ment has been found to heat the bush very uniformly. 
Temperature is measured by a thermocouple A 
inserted to within 0-02 in. of the running surface, 
in a hole drilled in the top of the bush. At the 
bottom of the bush, opposite the point of application 
of the load, lubricant is admitted to the bearing 
from a pipe o connected to a hole in the bush. 

As regards the principal results of this work, it 
may be said that seizing temperature at all the 
clearances tested was found to rise with increase 
of speed or decrease of load. Generally, too, seizing 
temperature was higher for lubricants of higher 
viscosity, such as castor oil or heavy mineral oils. 
In certain cases, however, some improvement was 
found to occur after a succession of seizures, and 


it became apparent that a modification of the form | 


and surface finish of the bush, associated with 
this running in process, was having a good effect 
in raising seizing temperature. It was evident, 
also, that seizing temperature was not entirely 
dependent on the viscosity of the lubricant, but 
was partly governed by what (for want of more 
complete knowledge) is usually termed oiliness. 
It was found impossible, on account of the effects 


of running in, to formulate any single relation | 
between the friction of the bearing and the variables 


under consideration. Probably the minimum co- 


efficient of friction, which occurs between the stage | 
of complete fluid film lubrication and seizure, would | 


be independent of the oil, the clearance or the load, 
if all bearings were uniformly finished and com- 
pletely run-in. Actually, the relation between 
friction and the function ZN/P 
where Z is the viscosity of the oil, 
N is the speed of rotation, 
and P is the pressure on the bearing, 
was found to be linear for small clearances, but to 


vary with a power of ZN/P between 0-65 and 0-85 | 


for clearances exceeding 0-004 in. beyond a 2-in. 
diameter journal. 

With the same apparatus, an interesting and 
valuable piece of work has recently been carried 
out tw delcrmine how much of the improvement in 
performance that has been found to follow from 
prolonged running of a journal bearing in oxidising 
conditions can be ascribed to the oxidation of the 
lubricant. Experiments at 1,300 r.p.m. with a 
diametral clearance of 0-008 in. between the bush 
and the journal and a bearing load of 1,000 Ib., 
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were made with several varieties of commercial 
lubricating oils suitable for internal combustion 
engines. In order to oxidise the oils while the tests 
were actually in progress, hot air at 160 deg. C. 
was passed into the return pipe of the forced- 
circulation lubrication circuit, being thus blown or 
bubbled into the oil so as to bring the oxygen of the 
air into intimate contact with the oil. In the 
course of a 30-hours’ test started on a new bush, 
successive seizures led to an increase of seizing 
temperature from 200 deg. C. to 300 deg. C., and 
corresponding to this a decrease in minimum co- 
efficient of friction from 0-0008 to 0-00055. Similar 
results were obtained with oils oxidised prior to 
being tested and not subjected to the hot-air treat- 
ment during the running-in of the bush. When, 
however, fresh, unoxidised oil was used in a bearing 
which had already been run-in, it was found that the 
higher value of seizing temperature, and the lower 
value of minimum friction coefficient were realised 
atonce. It was evident, therefore, that the improve- 
ments were not due to oxidation of the lubricant, 
but to changes in the form of the bush and to 
| improvement in the qualities of the running surface 
| due to running-in. Thus, while it may be inadvisable 
to put new wine into old bottles, there is no such 
| difficulty about putting new oil into old bushes. 





(T'o be continued.) 
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THE ROYAL AGRICULTURAL 
SHOW AT CARDIFF. 
(Continued from page 32.) 
Or the exhibits of Messrs. The Harvest Saver and 
| Implement Company, Limited, 77, Queen Victoria- 
| street, London, E.C.4, we select three for mention. 
The first two of these bear considerable relation to 
the firm’s title, as one of them is a rotary grass drier 
which enables grass to be turned into hay, or rather 
into a dried condition, though still faintly green, 
immediately it has been cut, thus eliminating the 
risk of spoiling by lying in the fields in adverse 
weather; while the other is an apparatus for cutting 
and collecting grass which is too short to be dealt 
| with effectively by ordinary farm implements. The 
grass drier is illustrated in Fig. 10, on this page. It 
consists of a rectangular furnace, built in situ of 
firebrick, and having a flat grate with closely-spaced 
firebars and double doors. Beyond the grate is an 
intercepting chamber, which prevents any ash or 
cinder being carried over in the hot gases entering 
the drying drum. This drum is cylindrical with a 
flatinlet end and a conical outlet end, and is furnished 
internally with vanes which, as the drum is rotated, 





Messrs. Harvest SAVER AND IMPLEMENT COMPANY, LIMITED. 


| toss the grass about and gradually traverse it to the 


outlet. The wet grass is deposited on a table, from 
which it is fed on to an inclined belt conveyor, 
thence to be dropped into a hopper just in front of 
the furnace outlet. The drum outlet is connected 
to the suction side of a fan, the discharge branch of 
which is arranged, as may be required to deposit 
the dried grass conveniently, provision being made 
for the escape of the waste gases. 

The drum is supported on two sets of rollers, much 
in the same way as is a rotary concrete mixer, one 
set of the rollers being driven by a motor or small 
engine. The fan and conveyor are belt-driven from 
the same source. The suction created by the fan 
supplies not only induced draught to the furnace, but 
draws the wet grass into the drum, and picks up 
and discharges the dry grass brought by the vanes 
to the outlet end of the drum. The velocity and 
temperature of the furnace gases naturally diminish 
towards the dry end of the drum, and no scorching 
or uneven drying occurs. A thermometer, in sight 
of the operator feeding the wet grass, enables him to 
control the hot-gas supply by manipulation of the 
furnace dampers. The thermometer reading is 
normally round about 300 deg. F., but some varia- 
tion occurs according to the amount of moisture 
present in the wet grass. This factor necessarily 
affects both the output and the fuel consumption 
of the machine. Thus, the former may range 
between 1 ton and 1-25 ton per 8-hour day and the 
latter between 9 cwt. and 14 ewt. of coke per ton 
of dried grass. The time taken in passing the grass 
through the machine is approximately two minutes. 
The driving power required is 7-5 h.p. and the 
machine can be operated by one man and a_ boy 
The dried grass may be baled if required by a small 
hand-operated press also exhibited. 

The second of the two machines mentioned above 
was the Shanks’ Cutter-Collector, illustrated in 
Fig. 11, on page 66. It consists of a towed revolving 
chain-driven cutter, the trailing end of which is 
attached to a two-wheel cart. The cutter has a 
rotating knife of large diameter and 30 in. in width, 
with leading carrying wheels and a trailing roller on 
an adjustable mounting for enabling the closeness 
of cut to be regulated, an adjustment of from 4 in. 
to 5 in. length of grass left being provided. The 
knives are cased in, and the delivery plate and dis- 
charge chute are designed so that the cut grass is 
thrown well into the cart on the bottom of which 
the chute rests. The cart is of light structure, and 
has its upper part of wire netting, this arrangement 
permitting the escape of dust, which may be present 
in dry weather, without loss of grass. The axle is 
dropped so as to keep the bottom of the cart as low 
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as possible and a universal joint between the cutter | 
and the cart permits relative movement of the two | 
in any plane. The angle of the delivery plate, &c., 
ean be adjusted, so that the cart can be properly 
filled in wet weather, or different types of grass can 
be handled. Discharge is effected at the back of the 
cart and is assisted by a rope-operated ejector. The 
machine is particularly suitable for use with the 
grass drier described above and can be towed either 
by a tractor or car or, when a central pole is fitted, | 
by two horses. When full, the cart is normally | 
detached and towed by the tractor, or other means, | 
to the drier. 
The third exhibit was an example of a method 
which, hitherto not uncommon in warfare, has been 
modified for purposes of peace, viz., the electrically- 
charged fence. The Prime electrical fence, as it is 
called, is claimed to have the great advantage of a 
large reduction in first costs over the conventional 
wire fence, in that only one strand of wire is usually | 
needed as against three or four, and, further, as no 
straining is required, the supports can be both lighter 
and fewer in number. Ordinary stakes may be used 
as posts and may be spaced at intervals of 10 yards 
to 15 yards, instead of the usual 54 yards. The wire 
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has, of course, to be carried by insulators on the 
stakes, and may be either plain or of the four-point 
barb type. It is. strung at about 3 ft. above the 
ground when the fence is used for restraining cattle 
ind horses and at 14 ft., where sheep and pigs are 
concerned, though in this latter case a second wire 
There is no 
return wire, the animal itself, when touching the 
wire, completing the circuit. Contact with the 
charged wire results in a sharp prick, which is harm 
both and The current is 
derived from either a wet or dry 6-volt cell housed 
in a control cabinetalso containing an electrical device 


below the first is sometimes advisable. 


less to animals men. 


which gives a rapid pulsating flow only when contact 
is made with the wire. The battery will last from 
two months to three months and a pilot lamp on 
the controller indicates whether it is working cor- 
rectly or whether a short circuit has taken place. 
One controller is sufficient to operate 15 miles of 
vire A gate may be made in the fence by provid 

ing a hook in the wire at the desired place, but some 
means of insulating the operator is necessary. It is 
stated that the fence is considered by the Societies | 














concerned as a humane way of confining livestock 
and that the animals quickly recognise the dis- 


comfort of contact and keep away from the wire. Fig. 12. 


Three models of the Latil “ Traulier,” a forestry 


tractor which drives, brakes and steers on all four 
wheels, together with a heavy timber-carrying trailer 
mounted on giant pneumatic tyres, were exhibited by 
Messrs. Latil Industrial Vehicles, Limited, 11, 


lA petrol starting-device is incorporated in the 
|mixer, for use in starting the engine from cold, 
the change-over to producer gas being usually 





possible in a few minutes only. The 120-mm. by 


Albert-embankment, London, S.E.11. The original | 130-mm. four-cylinder engine, which has_ the 
Mark I Traulier has now been on the market for} cylinders cast in monobloc, detachable wet liners 
some eleven years, and in its then latest form was |and overhead valves actuated by push-rods. has 
de scribed in our account of last year 8 Royal a bore 20 mm. laryver than that of the engine m 
Agricultural Show, together with the larger Mark I last year’s Mark II machine, but in other respects 


model, at that time newly introduced. A develop 
ment of the Mark LI, exhibited this year, is its equip 
ment with a producer-gas plant, neatly mounted 
behind the drivers’ cab, as shown in Fig. 12, annexed. 
The plant consists of a vertically-disposed cylindrical 
generator, a combined ccoling chamber and scrubber, 
ind a filter in which a further stage of cooling is 
effected. The fuel in the generator, which 
may be charcoal, anthracite or semi-coke, alone or 
mixed, is maintained in an incandescent state by 
air drawn in through a water-cooled tuyere, the 


also 


the present chassis conforms to the general specifi- 
| cation of this model as we then described it. The 
equipment for forestry work includes 20-in. by 
9-in. tyres, three-speed winch and 90 yards of 
| #-In. steel cable, and land anchor. 

Messrs. Universal Power Drives, Limited, Aintree- 
jroad, Perivale, Middlesex, exhibited the Uni- 
power tractor, a four-wheel drive vehicle designed 
for timber hauling and similar heavy forestry 
|duties. A general-arrangement drawing of the 
tractor is reproduced in Fig. 13, on the opposite page. 





i" he six-cylinder side-valve engine has a bore of 
charge. The cooling water is obtained from a | 101-6mm. (4 in.) anda stroke of 107-95 mm. (4} in.), 
connection to the circulating system of the engine. | and develops a maximum of 85 h.p. at 2,800 r.p.m. 
A vertical screen opposite to the gas outlet prevents | The maximum torque is 205|b.-ft. at 1,000c.p.m. The 
| six cylinders are integral with the top half of the 
crankcase, and are cast in electrically-melted molyb- 
| denum-alloy iron. The crankshaft, of chrome-molyb- 
| denum steel, is supported in seven bearings, pressure- 
lubricated by a gear pump which also feeds the 
Engine cooling is by 


nozzle of which projects into the middle of the 


large particles of fuel from being drawn into the 
pipe leading to the scrubber. The sealed covers at 
the top and bottom of the generator, over the 
charging and emptying orifices, respectively, are 
fitted with quick-release screwed fastenings. The 
gas generated passes through the scrubber, which | connecting-rod 
is mounted above the driver's cab, where it may | centrifugal pump,and ignition by coil and distributor. 
be seen in the illustration, and enters the filter | The engine, clutch and gearbox are constructed as a 
at the top, whence screens direct it downward to | unit,andrubber-mountedonthree points in the frame, 
the base and then upward through the rectangular which consists of side members ]2in. by 3 in. and fin. 
filtering grid. From the filter it passes through an|in thickness, braced by four cross-members and 
anti-backfire device to a mixer, in which the correct | two diagonals, all of the full depth of 12 in. Two 
proportion of air is added, and so to the engine. gearboxes are fitted, giving ten forward speeds and 


bearings. 





Propucer-Gas Forestry Tractor; Messrs. Latin INpUsTRIAL VEHICLES, LIMITED. 


two in reverse. The primary gearbox has five 
forward speeds ranging from a low gear of 7-58 to 1 
to a direct drive on top gear. The ratio in reverse 
is 6-11 to 1. The auxiliary gearbox has a direct 
high gear, a low gear of 1-95 to 1, and a reverse 
gear of 2 to 1. Alternatively, forward ratios of 
1-26 and 1-73 to 1 may be provided, if desired. 
The final forward ratios range from 6-33 to 1 on 
top gear to 93-56 to 1 on bottom. 

The drive is taken from the 13 in. diameter 
clutch and the two gearboxes to the front and rear 
axles through tubular propeller shafts of large 
diameter, incorporating Rzeppa constant-velocity 
and Hardy-Spicer universal joints. The axles are of 
the fully-floating type, withstraddle-mounted pinions. 
The front axle is fitted with driving and steering 
ends in which the Rzeppa joint is again used. The 
brakes are of the Girling type, and the drums, which 
are 16 in. in diameter, have a width of 2} in, on the 
front wheels and of 4} in. on the rear wheels. They 
are servo-operated, and a reserve vacuum tank is 
fitted, with an interconnecting valve for the trailer 
brakes, which are linked to the tractor foot-brake on 
the Clayton-Dewandre system. A trailer hand-brake 
is also provided in the driver's cab. The chassis is 
carried on half-elliptic front and rear springs, and 
the detachable pierced-disc steel wheels are fitted with 
20-in. by 10-5-in. Firestone single tyres. Grease-gun 
lubrication is provided to all frame points. Twin 
towing hooks are mounted on the front of the frame, 
and a large single hook at the rear. The head, side, 
tail, and stop lamps are lighted by a C.A.V.-Bosch 
6-volt battery with a capacity of 100 ampere-hours 
ona 20-hour rating. The timber-hauling equipment 
comprises a power winch on the chassis, with five 
forward speeds and one reverse speed, brake and 
free drum, the controls being arranged so as to be 
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Grass Comp; Mgssrs. R. A. Lister anp Company, LIMITED. 


Fie. 14. 
operated by the driver through the rear window of|comb is dragged along. The photograph repro- 
the cab. The drum carries 90 yards of }}-in. wire | duced in Fig. 14, shows the machine in the working 
cable, with a breaking stress of about 22 tons. | position, that is, with the tines in the grass mat. The 
A land anchor is also provided, to secure the chassis | travel is towards the left-hand top corner of the illus- 
when hauling heavy timber. Sheaves for various | tration. The trailing mesh plays no part in breaking 
cable leads are attached to the chassis at front and | up the turf, but spreads excrescences such as mole- 
rear. | hills or distributes heaped manure. The comb is 
The display of Messrs. R. A. Lister and Company, | made in standard sections each 3 ft. in width. 
Limited, Dursley, Gloucestershire, covered very |Two such sections are shown coupled together in 
nearly the whole of the firm’s products, that is,/ the illustration and may be drawn by two strong 
such diverse apparatus as Diesel and petrol engines, | cart horses. With four sections a light tractor is 
cream separators and dairy machinery, ploughs,| needed. The use of coupled sections makes it 
and auto-trucks. We have already described many | possible to use the comb on uneven ground, such 
of these on previous occasions, and may therefore | as is presented by drainage ridges. 
confine ourselves to an account of two of the newest| The main frame of the comb is carried at both 
products, viz., a grass comb and a hand-operated | front and back on curved skids. As will be gathered 
market-garden hoe. The grass comb, which is, in | from Fig. 14, these skids are adjustable as to height 
effect, a self-cleaning harrow, is illustrated in Fig. 14, | so that the depth of cut can be regulated as required. 
above. As is: well known, grassland becomes in| The rear bar of the frame is perforated for the tines 
time so matted that lime or fertiliser applied to the | to pass through it. These tines, which are readily 
surface will remain there and not penetrate to the | renewable in the field, are attached to an upper 
earth. The purpose of the grass comb is to break | frame which is hinged near the front of the lower 
up this matted surface before application of the |frame. Attached also to the lower frame is a shaft 
material, which it will do effectively on all but long-| carrying the upper-frame lifting gear. A spider 
neglected land. The operation may be performed} mounted on the shaft and having its arms in 
for a little distance by a comb having fixed teeth, | contact with the ground causes the shaft to rotate 
but, as anyone who has used an ordinary garden|as the comb is drawn along, this contact being 
rake will realise, such teeth rapidly become clogged, | ensured when the cutting depth is altered by 
and in this condition cease to function and may | appropriate adjustment of the front skids. The 
damage the surface. The Lister grass comb auto-| shaft is also fitted with a tapered helical cam with 
matically and periodically clears the tines as the | the groove of which a spring-mounted finger engages. 








The spring is attached to the bar which carries the 

| tines and is of U-section. As the cam rotates, the 
| spring and tine bar are raised and given a lateral 
movement which scrapes accumulations off the tines 
against the sides of the holes in the rear frame bar 
and also, by compressing the spring sideways, 
causes the return of the tines to the original position 
when the finger reaches the large end of the cam 
and is freed to take up its starting position. The 
| question of easy transport has been studied in the 
| design of the comb; thus, the skids can be turned 
through a right angle so that, say, a 12-ft. comb can 
be drawn sideways into another field through a 
comparatively narrow opening. 

Messrs. Lister’s market-garden hoe is illustrated 
in Fig. 15, on page 68. It is intended to speed up the 
different hoeing operations necessary in many crops, 
such as thinning seedlings, the rejected plants being 
gathered into branches at any desired spaces, or 
breaking up the surface between rows of piants or 
between plants in a row in order to destroy weeds 
and loosen the soil for aeration. Carried on wheels, 
provided with a share-like knife and guided and 
propelled by a boy, it is, virtually, a very light 
plough. There is, however, this difference, that, 
whereas the plough is not capable of change in 
respect to use, the hoe can be readily converted, 
and without employing a spanner, to give eight 
different rigid positions of the knife. It can be, 
for example, fitted with 7-in. side-hoeing blades 
which can be adjusted in five positions from no 
gap to 4-in. clearance, the hoeing being done with 
a pushing action. For draw hoeing, that is, hoeing 
by pulling, there are 10-in. and 16-in. blades, 
either of which completely removes the operator's 
footmarks on wider spaced crops. Finally, there 
is a set of gapping blades. The hoe is shown assem- 
bled for side hoeing in the upper part of the illus- 
tration, and the other accessories are seen detached 
in the lower part. Either side hoeing or draw 
hoeing can be carried out by a boy at an average 
rate of about 3 ft. per second—roughly, 2 m.p.h. 
A lever and counterweight for use when hard ground 
is met with completes the equipment. 

Messrs. The Cooper-Stewart Engineering Com- 
pany, Limited, Etna Works, Albert-road, Hendon, 
N.W.4, showed the 2-h.p. petrol-driven culti- 
vator described in ENGINEERING, vol. cxlii, page 45 
(1936). In addition, they exhibited the shearing 
machines illustrated in Figs. 16 and 17, page 68, 
neither of which we have previously described. The 
shearer illustrated in Fig. 17 is known as the 
“Custom” model, and is a single-bracket set 
equipped with a §-h.p. petrol engine operating on 
the four-stroke cycle. The engine is equipped with 
a simple strap starter, and a silencer, and separate 
petrol and oil tanks are provided, the petrol tank 
constituting the base. The special feature of the 
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machine is the method of drive, which, as will be 
clear from the illustration, is by means of a Vee belt. 
The drive is thrown in and out of gear without 
shock or vibration by varying the position of the 
driven and idler pulleys with respect to the driving 
pulley. A light pull on the cord giving the “ in- 
gear” position trips a latch and allows a pivoted 
frame carrying the driven pulley to swing gently 
into the driving position with the idler pulley in 
position to maintain the tension on the belt. This 
position of the two pulleys is shown in the illustration. 
When the opposite side of the cord is pulled, the 


pivoted pulley frame is swung round, so that the 


lower driven pulley is swung up clear of the belt and 


the idler pulley is swung out to take up the belt | 


slack. The arrangement dispenses with the necessity 


for a clutch or friction cones, and it is claimed that, 


as a result, the upkeep costs are extremely low. The 
engine is an “ron Horse” air-cooled model, a 
draught of air being delivered over the cylinder 
and head fins by sheet-metal cowling from a fan 
on the flywheel. The magneto is of the flywheel 
type, and a floatless carburettor is fitted, which is 
provided with a choke for starting and an adjustable 
jet. The engine speed is controlled by a centrifugal 
governor operating on a butterfly valve. The pulley 
shafts are carried in plain bearings lubricated by 
Stauffer greasers. 

The two-bracket portable set illustrated in Fig. 16 
is driven by a petrol engine operating on the two- 
stroke cycle, and developing 1 h.p. at 2,200 r.p.m. 
The engine is a Tarpen model, with petroil lubrica- 
tion. The drive to the two shearer heads is by 
flat belting, both the belts being crossed. The 
pulley shafts are mounted in plain bearings, and the 
belt tension can be adjusted by sliding the shaft 
brackets on their bases. The engine is air-cooled, 
a flywheel fan being fitted, but the air is directed 
over the cylinder and head fins in this case by an 
aluminium cowl. An Amal carburettor of the usual 
oat type is fitted, the carburettor being again 
provided with an air strangler for easy starting and 


an adjustable jet. The carburettor control is 
mounted on the crankcase. The engine is rope- 
started. The petrol tank is mounted above the 


cylinder, as shown. 
We have already described the majority of the 
exhibits of Messrs. Marshall, Sons and Company 


(Successors), Limited, Britannia [Iron Works, 


\. LISTER 


AND COMPANY, 16. 


STEWART 


Gainsborough. Among them may be mentioned 
the tractor winch dealt with in vol. exliv, page 64 
(1937), the 24-ton and 12-ton rollers described on 
page 535 of the same volume, and the 10-ton multi- 
cylinder roller described in vol. cxl, page 545 (1935). 
The latter roller was, however, fitted with a Black- 
stone 3-cylinder engine at the Show, instead of the 
Gardner engine described. We have not previously 
dealt with the threshing machine illustrated in Fig. 18, | 
on the opposite page, this machine being shown for 
the first time mounted on giant high-pressure pneu- 
matic tyres. It is an all-steel frame model, of the com- 
bined threshing, dressing and finishing type, and 
carries one of the latest pattern conveyor feeders 
similar to that described in ENGINEERING, vol. cxliv, 
page 64 (1937). The frame is made of steel sections 
riveted together, the casings being of cold-rolled steel 
| sheets riveted and electrically welded to the frame. 
|The threshing drum has strongly constructed 
| centres, rolled-steel bearer plates, iron bed plates, 
|and is fitted with the firm’s patent safety drum 
guard and feed board. The concaves are of mild 
steel, and are readily reversible and adjustable to 
| suit the kind and condition of corn. The drum 
shaft is of forged mild steel, and the other shafts of 
best mild steel. All the bearings are of the ball or 
roller type, arranged for grease lubrication. The 
drum pulley can be mounted at either end of the 
spindle, to suit the drive. The shoes carry large- 
capacity riddles, and receive their reciprocating 
motion from a crank and connecting rods with suit- | 
|able guides. The shakers consist of four long boxes 
|}mounted on two cranks. A full set of riddles is 
supplied with the machine, of sufficient capacity and 
suitable size for dealing with wheat, barley, oats 
and rye. Screens for use in the bottom hopper and 
in the back-end shoe are provided for the extraction 
of small seeds, sand, &c. These screens are exchange- 
able with blank boards supplied with the equip- 
ment. The main blower is of ample capacity, and 
is fitted with adjustable slides for regulating the 
volume of the blast. Divided blast is arranged to 
blow under the caving riddle. A _ finishing-shoe 
blower is provided, its blast being arranged to 
operate on the grain as it passes through the second 
dressing apparatus. A further blast is obtained 
from a small blower placed at the corn-delivery end 
of the machine, and designed to give additional 
dressing to the corn as it is delivered to the grading | 
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Fie. 17. Srxy@evre-BRACKET SHEARING MACHINE; 
Messrs. THe Cooprer-STEWART ENGINEERING 
Company, LIMITED. 
screen. The grain elevator consists of a belt fitted 
with a series of large-capacity buckets. The 


smutter is equipped with knife beaters and plain 
beaters, and is fitted with a metal case. The rotary 
corn screen is of the double adjustable type. As 
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| interesting chronological list of the oldest British 
publications, and other matters of interest connected 
| with newspapers and periodicals. The sections dealing 
| with Dominion, Colonial and foreign newspapers have 
been extended, and fuller information than has pre- 
| viously been given is included concerning some of the 
| principal newspapers. Great care has evidently been 
taken to maintain the high standard of accuracy of 
| previous editions, and the volume is thoroughly well 
| curned out in every way. It is obtainable, price 2s. 6d., 
| from the publishers, Messrs. Willing’s Press Service, 
Limited, Willing House, 356-364, Gray’s Inn-road, 
| London, W.C.1. 

Oil and Petroleum Year Book.--The 1938 edition of 
chis well-known year book, which has been published 
annually for the past 29 years, has recently made its 
appearance. The volume contains 536 pages and 
| very complete particulars are given of 774 companies 
jengaged in producing, carrying and marketing oil, 
| financing oil development, or directly associated in 
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will be clear from the illustration, the threshing, | rence River late last autumn, and were worked along 
cleansing and grading appliances, together with the | the front of the pier, the ice being broken from time to 
corn elevator, are placed inside the frame, protection | time to allow them to be moved. The project was 


being thus afforded to all the working parts. The 
finished grain is delivered at one end of the machine, 
entirely clear of the dust and dirt associated with 
the other operations. 


(T’o be continued.) 








MONTREAL HARBOUR 
DEVELOPMENTS. 
TuE provision of new and improved facilities for the 
accommodation of shipping entering the Port of 


| started early in December and was scheduled to be 
| completed in time to accommodate the first steamers 
| to enter the port when navigation opened this year. 
| The conditions under which the work was carried out 
are well shown in Figs. 1 to 3, page 74. The first 
of these shows the new cylinders and coping in the right 
foreground. About halfway along the row of cylinders 
|is a point where small clouds of steam are visible. 
| Here the coping has just been poured and is being 
| protected from frost till set. To the left will be seen the 
| craft used in sinking the cylinders, surrounded by ice. 
is shown the pontoon and revolving crane 
sinking operations, while in Fig. 3 the pour- 


In Fig. 2 
| at work on 


: snare « . nt ¢ . sdarati nies . " “ ms . » 
Montreal is always an important consideration for the | ing of one of the cylinders is depicted. In the right 
authorities. Many of these improvements are effected | foreground will be seen one of the pier-cylinder shells. 
during the winter season, when the port is closed to 


navigation, and in this way delays and other incon- 
| ANNUALS AND REFERENCE BOOKS. 


veniences to shipping are avoided. 
National | 


During the course of last winter, the scien a —* Regate 
Harbours Board of Canada undertook the rebuilding | | 74e Welding Engineer’s Pocket Book.—Much informa- 


of the eastern face of Alexandra Pier at Montreal | tion of a practical nature on the now wide subject of 














Harbour. This project involved the construction of 
some 1,260 ft. of new wharfage, which, when completed, 
will provide in the centre of the harbour a terminal for 
the largest liners which use this port. The work under- 
taken on this pier involved an expenditure of over one 
million dollars (200,000/.), and provided employment 
for some four hundred men during the season. Messrs. 
The Foundation Company of Canada, who, in 1931, 
modernised the King Edward Pier, which adjoins the 
present work, were again the general contractors. The 
work included the sinking of a series of open steel 
caissons, 154 in number, to rock bottom along the 
existing wharf face. These were filled with a compact 
concrete, reinforced with steel bars, and were secured 
at the bottom by means of heavy steel dowels driven 
about 5 ft. into the rock. Excavation was done inside 
the cylinders by men working under compressed air. 
At the top, the cylinders were anchored back into the 
pier structure by heavy rods and concrete “ dead men.” 
A reinforced-concrete cope wall, 6 ft. deep and 8 ft. 
wide, capped the cylinders. 

An attractive feature of the new pier is that the 
finished cope-wall elevation is only a few inches lower 
than the lower deck of the cargo shed, thus eliminating 
the necessity for erecting flying platforms, as was the 
former practice. The gap between the wharf wall and 
the sheds is covered by a substantial reinforced-concrete 
floor laid over a base of broken stone deposited between 
the face of the old wooden cribs and the cylinders. 

The contractors utilised several new pieces of equip- 
ment on the work, including a rotating crane mounted 
on a pontoon, and the work and salvage boats, Founda- 
tion Jupiter and Foundation Scarboro’, which were 
built in Montreal by Messrs. Canadian Vickers, Limited, 
and are regarded as the most modern vessels available 
for this work. These vessels were floated to the scene 
of operation just before the ice formed on the St. Law- 


| welding has been gathered together in a book of pocket 
form, which, though it is not so stated, will, no doubt, 
| be brought up to date by an annual issue. As the 
| title, The Welding Engineer's Pocket Book, is rather 
|a general one, it may be useful to give some indica- 
tion of what is to be found in the 208 pages of which 
|the book consists. After a preliminary section de- 
| voted to pertinent tables, such as those of weights of 
| plates, &c., and illustrations of types of welds, electric- 
}are welding is dealt with in four chapters. Then 
follow seven chapters on electric resistance welding, 
|and chapters on automatic welding, oxy-acetylene 
| welding, oxygen cutting, thermit welding, protection 
for welders, testing by X-rays, and other methods of 
| testing welds. The information given is in a some- 
what condensed form, but a number of clear diagrams 
| and other illustrations help to elucidate the several 
points. Space, in blank and squared paper, is pro- 
vided for the users’ notes. The foreword is signed 
by Mr. J. V. Brittain, and the book is published by 
Messrs. George Newnes, Limited, Southampton-street, 
London, W.C.2, at the price of 3s. 6d. net. 
Willing’s Press Guide.—The  sixty-fifth annual 
edition, that for 1938, of this well-established year book 
| constitutes, as heretofore, a comprehensive index and 
| handbook of the Press of the United Kingdom of Great 
Britain, Northern Ireland and Eire, and of the principal 
publications of the British Dominions and Colonies 
}and overseas countries. The main section of the 
| volume consists of an alphabetical list of newspapers 
| and periodicals published in Great Britain and Ireland. 
The data given comprise the year of establishment, 
the date and frequency of publication, the price, and | 
the publisher’s name and address. Other sections | 
| contain lists of class publications, the London addresses 
| of provincial, Dominion, Colonial and foreign publica- | 


. . ry | 
|tions, recent titular changes and amalgamations, an | 





| any way with the oil industry in all parts of the world. 


We understand that, during the past two years, parti- 


|culars of upwards of 200 companies, not previously 


given, have been added. The information furnished 
for each company includes the names of the directors 
and principal officials, the date of establishment, the 
location of the property or brief description of the 
business, the oil production, the capacity of the re- 
fineries, and financial data. Alphabetical lists of the 
names and addresses of directors, secretaries, con- 
sulting engineers, managers and agents, with the 
companies with which they are connected, are also 
included. Other useful features of the volume com- 
prise statistical tables of the world’s crude-petroleum 
production, a list of trade names of petroleum products, 
and a glossary of technical terms peculiar to the oil 
industry. The volume has been compiled by Mr. Walter 
E. Skinner, and is published by him at 15, Dowgate- 
hill, Cannon-street, London, E.C.4, price 10s. net, or 
post free (inland) 10s. 6d., and (abroad) 11s. 








THE MEASUREMENT OF 
MECHANICAL POWER.* 
By C. V. Dryspate, C.B., D.Sc. 

THE measurement of mechanicei power began to 
receive attention in the latter half of the 18th Century, 
but even at the present time it is in a very crude and 
unsatisfactory state in comparison with the measure- 
ment of electrical power. By connecting a watt- 
meter, energy-meter, and oscillograph to an electric 
generator, its power can be indicated and integrated 
within a small fraction of 1 per cent., and the fluctua- 
tions recorded while it is performing its ordinary 
service; but we have no mechanical wattmeter to 
indicate the power delivered to or absorbed by a 
machine when doing its normal work, and testing is 
usually confined to preliminary brake tests, and 
occasional indicator tests afterwards. This is unfortu- 
nate, as the need for accurate power measurement 
under service conditions is far greater for mechanical 
than for electrical machines. Of the millions of 
mechanically-propelled vehicles in daily service, prob- 
ably not 1 per cent. of the engines are working with 
anything like maximum efficiency. The tuning-up 
depends upon the almost unaided judgment of the 
mechanic. If the power developed, and the rate of 
fuel consumption, could be indicated on the dash- 
board, accurate adjustment would be facilitated, and 
any falling-off in performance would at once be noticed. 
The importance of fuel economy for mercantile shipping 
is recognised, and recent developments in torsionmeters 
owe their inspiration to it. Great attention is now 
being paid to aero-engine performance, especially at 
high altitudes, which involves power measurement 
during flight. 

The continuous measurement of mechanical power 
forced itself upon the author’s attention between 1900 
and 1910, when he was developing the electrical engin- 
eering laboratories at the Northampton Polytechnic 
Institute. Accurate single-phase and polyphase watt- 
meters were designed and constructed, but on the 
mechanical side the difficulties were found to be 
serious. Various types of friction and eddy-current 
brakes were tried, but were troublesome and insuffi- 
ciently accurate. Satisfactory results were obtained 
at last by mounting an electric generator on knife 
edges, coupling it to the motor to be tested, and 
switching the generator in parallel with the supply 
mains. Any desired positive or negative load could 
then be obtained by varying the exciting current by a 
small generator, without wasting power or needing 
cooling. The torque on the generator body could be 
balanced by weights, and the speed was accurately 
determined by a specially-designed variable stroboscope. 
With these devices electric motors and generators up 


* Lecture delivered before the Junior Institution of 
Engineers, London, on Friday, February 11, 1938. 
Abridged. 
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to 10 h.p. or 12 h.p. could be tested directly, and up to 
100 h.p. by separate measvrement of the losses; but 
the importance of obtaining a direct-reading trans- 
mission dynamometer was obvious. Various designs 
were evolved, and one of these appeared highly pro- 
mising, but as the author left the Institute soon 
afterwards there was no opportunity to construct it. 
Mr. R. W. Paul commenced to do so in 1914, but was 
interrupted by the War. A few years ago, however, 
the Royal Aircraft Establishment at Farnborough 
revived the idea and constructed a transmission 
dynamometer which appears o have realised the 
author's expectations. 

The measurement of mechanical power involves 
measurement of the driving force or torque, and the | 
linear or angular velocity, and the determination of | 
their product, just as the measurement of electrical | 
power involves the product of the electrical “ force,” | 
or potential difference, in volts, and the electrical 
‘ speed,” or current, in amperes. The measurement of 
speed has become easy and accurate with the develop- 
ment of electrical speedometers, and the measurement 
of tractive force requires only an accurate spring: | 
balance ; but the measurement of torque is much more 
difficult, and even up till the War almost the only | 
means, apart from indicator diagrams, was by some form 
of absorption brake. Since the War the need for fuel | 
economy in ships has led to improvement in torsion- 


meters. In 1920, Mr. J. M. Ford introduced an; mounted, with the hub of the torsion wheel, on a 
induction torsionmeter in which an iron core, normally | splined sleeve fitted on the engine spindle. Dogs on 
equidistant between two transformers, was displaced | the sleeve limit the strain in the spring element to a 
by the torsion of the shaft, thus increasing the secondary | torque range from — 1,000 lb.-ft. to 5,000 Ib.-ft. 
E.M.F. of one transformer and diminishing that of the | The torque-reading device consists of an exactly similar 
other. The resultant E.M.F. could be balanced | induction element, without the radial torsion springs, 
against that from an exactly similar system in which | but provided with a micrometer in which each division 
the iron core could be displaced by a micrometer | indicates 1/10,000 in. variation in the air gaps. Alter- 
screw, which, therefore, measured the torsion angle | nating current at a frequency of about 1,500 cycles per 
directly. In 1924, Mr. E. B. Moullin devised an induc- | second is supplied to the torsionmeter and the indicator 
tion torsionmeter on the same principle as that of the| by a small wind-driven alternator. Tests of the 
earlier Denny and Johnson apparatus, but with two | apparatus showed that the reading for zero torque, 
nearly-closed magnetic circuits on opposite sides of the | after the application of the maximum stress, was con- 
shaft. | sistent within 1 20,000 in. at a radius of 9-625 in., 
The rapid development of aero-engines and the need | equal to about one second of angle. Records obtained 
for power measurements during flight, especially at | on machines show that accurate testing of power during 
high altitudes, led to intensive study of the subject | flight is now practicable. 
by the Air Ministry. The Royal Aircraft Establish-| All transmission dynamometers hitherto devised, 
ment at Farnborough designed and constructed a | however, have been either torque-meters or integrating 
modified form of Ford torsionmeter suitable for|energy-meters. The great need in mechanical power 
mounting on aeroplanes, the airscrew being fixed to | measurement has been for a mechanical wattmeter, to 
the rim of a forged-steel wheel having 24 radial spring | indicate directly the mean product of the torque and 
arms, cut from the solid forging. A disc of laminated | speed. This would be difficult to realise by purely 
linen and bakelite, upon which six transformer elements | mechanical means, but it is relatively simple to do so 
are mounted, is fixed to one edge of the rim. The | electrically, as the E.M.F. of a constantly excited or 
movable inductor element consists of a laminated star | permanent-magnet generator is exactly proportional 
wheel with six projections, which nearly close the gaps | to the speed. If such a generator is used to supply an 
between the transformer elements, and is_ rigidly! electrical torsionmeter which gives an E.M.F. propor- 
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tional to the torque, for constant primary voltage, the 
resultant E.M.F. should be proportional to the product 
of torque and speed at every instant, and a damped 
wattmeter should indicate the true mean power. 

This idea first occurred to the author in 1895. 
Various schemes were projected, but the first really 
promising one was devised in 1910. It was desirable 
to eliminate all sliding contacts and therefore to employ 
an inductor-alternator as the source of E.M.F. By 
using two such alternators, exactly similar, on the 
two ends of a spring coupling and arranging that their 
E.M.F.’s should be in phase for zero torque, any 
torsion in the coupling would introduce a difference of 
phase which would produce a difference of E.M.F. 
proportional to the product of speed and torque for 
small angles of displacement. An alternating-current 
voltmeter, connected across the two alternators in 
opposition, should thus read the power directly and 
accurately. 

The construction of the device was delayed by 
various circumstances, but a few years ago the Royal 
Aircraft Establishment decided to make one for air- 
screw testing. This instrument has recently been 
completed, and by the kindness of the Air Ministry, 
the author is permitted to describe its construction 
and performance. Fig. 1, on the opposite page, shows 
the two 20-pole inductors mounted on the two ends of 
a shaft of cruciform section, designed to give the most 
accurate relations between torsion angle and torque ; 
and Fig. 2, on the same page, shows one of the stator 
elements. Instead of employing permanent magnets, 
the alternators were excited by magnetising coils, 
and Figs. 4 and 5, above, illustrates diagrammatically 
the complete arrangement, with the micrometer-screw 
attachment to one of the stators for zero adjustment. 
The range of speeds was from 4,000 r.p.m. to 9,000 
r.p.m., giving a frequency of 3,000 cycles at the higher 
speed. It is essential for the accurate functioning of the 
device that the wave form of the alternator E.M.F.’s 
should be very closely sinusoidal, and the profile of the 
inductors was calculated to ensure this. 

The device was employed as a torsionmeter by 
turning the micrometer screw, which rotated one 
of the stators, until balance was obtained on the 
indicator, and then reading the angle of torsion. It 
was found that the accuracy was within 1/200th of a 
deg., or one-third of a minute, in a maximum torsion 
angle of 4 deg. Tests were also made of the device 
as a direct-reading transmission dynamometer or 
mechanical wattmeter, and the diagram, Fig. 6, 
on this page, shows that the dynamometer reading 
was almost exactly proportional to the speed for a 
fixed angle of torsion, and to the torsion angle for a 
fixed speed, so that the correctness of the principle was 
established. Fig. 3, on the opposite page, shows the 
apparatus in position on a high-speed air motor. The 
design and the tests were undertaken by Mr. D. P. 





Alexander, of the Royal Aircraft Establishment, to 
whose report* the author is indebted for the above 
description and illustrations. 

One of the inductors could be fixed on a long sleeve 
over the shaft, as in the Hopkinson-Thring torsion- 
meter, so that the device is equally applicable to 
ships’ propeller shafts. Mr. Moullin stated that the 
torsion of a fully-loaded steel shaft produced a circum- 
ferential displacement of 0-003 in. per foot length of 
shaft, independently of its diameter ; thus, for a 6-ft. 
length of shaft 12 in. in diameter, the angle of torsion 
would be 0-18 deg., and a 40-pole inductor with a pole 
pitch of about 1 in. would give a phase displacement 
of 7 deg. at full load; which would be very suitable. 
It would be desirable to ascertain the performance of 
the device with permanent magnets instead of exciting 
coils, thus making it independent of external supply. 
No slip rings are required, as the armatures are 
stationary, and the device should be capable of indi- 
cating or recording the power directly, and of metering 
the total mechanical energy during any period, for 
comparison with the fuel consumption. Now that 
very powerful aluminium-steel or cobalt-aluminium- 
steel permanent magnets can be cast in any required 
form, it should be possible to construct a compact and 
moderately inexpensive form of coupling which could 
be mounted on the cardan shaft of a motor-car, to 
indicate the power on the dashboard. It appears that 
the problem of the direct indication of mechanical 
power has now been solved, and as far as ship propulsion 
is concerned, in a fairly satisfactory manner; but the 
foregoing devices are too costly for application to 
small machines or motor vehicles, and there is conse- 
quently plenty of opportunity for further development. 








ENGINEERING TRAINING AND 
EDUCATION. 


Technical College, Bradford.—A prospectus of the 
Diploma and special day courses, available in the 
department of textile industries, chemistry, dyeing, 
civil, mechanical and electrical engineering, and physics, 
at the Technical College, Bradford, has recently been 
issued. The Diploma courses, which involve full-time 
attendance during a period of three or four years, have 
also been arranged to meet the needs of students 
wishing to present themselves for the honours-degree 
examinations of the University of London. In addition, 
special courses in advanced study, in training in the 
methods of research, and also to meet the needs of 
students who are preparing for special examinations, 
are provided. Part-time day courses are arranged 
to meet the needs of students whose ordinary occupation 
takes the greater portion of their time, but who are 
able to spend a certain amount of time in the College. 
Detailed particulars regarding these courses are given 
in the prospectus, while information concerning the 
laboratories and equipment, the College entrance 
examination, and College awards are also included. 
The fifty-seventh session begins on Tuesday, Septem- 
ber 20. 

University College, London.—We have received a 
prospectus for the session 1938-39 of the Faculty of 
Engineering of University College, Gower-street, 
London, W.C.1. This describes the facilities provided 
for training in civil and municipal, mechanical, electrical 











* Report on the Measurement of Torque in High-Speed 
Shafts, Using two Alternators. By D. P. Alexander. 
Royal Aircraft Establishment, South Farnborough, 
No. E & I 996, September, 1936. Permission of the 
Air Ministry has been obtained for the reproduction of 
the illustrations. 


and chemical engineering, geology, mathematics, 
physics and chemistry. Full particulars regarding 
the courses of study available and the entrance require- 
ments governing admission to these courses are given. 
The regulations concerning bursaries, entrance and 
other scholarships, and the prizes, medals and other 
awards open to students are set out in full, as are 
also the exemptions, from the whole or from part of 
their examinations for corporate membership, granted 
by various engineering institutions to holders of engin- 
eering degrees. Particulars of the College Engineering 
Society, the Ramsay Society of Chemical Engineers, 
and other student societies and activities are also 
included. The first term of the forthcoming session 
opens on Monday, October 3. Copies of the prospectus 
may be obtained on application to the Secretary of the 
College, at the address given above. 








THE WATERLOO TUBE RAILWAY 
ACCIDENT. 


Ir is when an interruption occurs that the density 
of traffic on the London tube railways is most fully 
realised. The collision on March 10 last on the Hamp- 
stead line, between Waterloo and Charing Cross, caused 
such an interruption, and almost immediately nine 
trains, themselves totalling 1,080 yards in length, 
became held up in a distance of less than a mile, two of 
them at Waterloo and Charing Cross platforms, and 
seven in the tunnel. Over 3,000 passengers were thus 
involved, for the stoppage occurred at 8.32 a.m. 

Colonel Trench’s recently issued report makes the 
circumstances of the case clear. The tubes are, of 
course, controlled by track circuits and automatic 
signals, with a ‘‘ stop and proceed ” rule, under which 
a driver is permitted to pass an adverse signal after 
waiting one minute and go forward cautiously to the 
next. To do so he cuts out the trip valve on his 
vehicle, by means of which the brake has been auto- 
matically applied. 

On the morning of the accident, signals on the north- 
bound line between Waterloo and Charing Cross had 
been failing intermittently, and linemen were sent for. 
The first to arrive was lineman Hardy, who was not 
familiar with the section, having only recently taken 
over one of the neighbouring lengths. He quickly 
located a bad contact in the track-circuit relay, and 
short circuited it by means of a wire loop. He was 
aware that in so doing he was putting out of action 
a portion of the track circuit, but he did not realise 
that only 33 yards of 615 yards were left in use. He 
proposed to correct matters by putting in a parallel 
connection, but was delayed in doing this. As a 
result, train No. 9, leaving Waterloo under clear 
signal, was unexpectedly stopped at Charing Cross 
outer home, which should have been clear. Two 
more trains followed, each warned by Hardy that he 
was working on the relay. They proceeded at reduced 
speed, but train No. 65 only just succeeded in stopping 
clear of No. 9, and No. 4 behind it collided with No. 65, 
doing sufficient damage to both trains to prevent their 
being moved until after traffic hours, and slightly in- 
juring about a dozen passengers. Meanwhile, No. 22 
was held in Waterloo Station, a bare hundred yards from 
the rear of No. 4, and behind it Nos. 76, 48 and 71 came 
to a stand, having moved up under the ‘‘ stop and 
proceed rule.” No. 9 had meanwhile gone forward 
into Charing Cross station, current was cut off and the 
passengers detrained, all being out by 10.12 a.m. 

An unfortunate delay occurred in connection with the 
two remaining trains concerned, Nos. 62 and 12. 
The former was held up at a “ gap indicator,” 630 yards 
in rear of Charing Cross platform, No. 12 closing up 
behind it. Such a gap marks a point of division in 
the traction feeds, and when the section ahead has been 
made dead, the gap indicator must not be passed, as 
the train would bridge the gap. Owing to a mis- 
understanding and the fact that all trains were being 
diverted after the accident at the station in rear of 
the gap, it was not realised until 10 a.m. that the 
two trains were still in the tunnel between Kennington 
and Waterloo. Measures were then hastily taken, and 
the 912 passengers were released by 12 noon, but they 
had suffered considerable discomfort from heat and 
bad ventilation, and a few of them had fainted. Colonel 
Trench has little to say in the way of recommendations, 
as he remarks that if existing rules are worked to there 
is no risk of accident from a signal failure. He is more 
concerned with the two lost trains, but it is under- 
stood that orders have been issued to ensure identifying 
the position of all trains on any future occasion. 
Improved ventilation in the tunnel between Kenning- 
ton and Waterloo is in view, but requires Parliamentary 
action. Measures are being taken also to bring feed 
gaps close to a station, or, where this cannot be done, 
to place an emergency telephone within reach. The 
London Passenger Transport Board are averse from the 
use of the tunnel telephone lines, installed in case of 
fire, for any other purpose, but representation has 





been made that in such circumstances as prolonged 








72 


detentions they might be employed by the train staff, 
and the question is being examined. 

It is pleasing to add that a general tribute was paid 
by the railwaymen concerned to the excellent behaviour 
of the passengers in rather trying circumstances. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Machine Tools, including capstan lathes, power guillo- 
hacksawing machine, tapping machine, shaping 
universal milling machine, grinding machines 

Indian Stores bey 
July ~ ,223/38.) 
Post and Te eee Depart - 
*. 24,294/38.) 


tine, 
machines, 
and panel planing machine. 
Engineering Branch, Simla ; 
Trembler Buzzers, 1,000. 
ment, Wellington, N.Z.; October 3. (T 


Filter Press for filtering transformer oil, of 7-in. size 
provided with a 400-volt, three-phase, 50-cycle motor 


driving a pump capable of pumping 7 gallons to 12 gallons | 


of oil per minute against a total pressure of 100 lb. per 


square inch. Public Works Department, Wellington, | 
N.Z.; October 18. (T. 24,232/38.) 


Pumping Plant, including 
travelling crane, 


main engines, 
station electric 


Irrigation 
pumps, reduction gears, 
lighting, 
ings for Bayadieh Irrigation Pumping Station. 
cal and Electrical Department, Ministry of Public Works, 


Cairo; August 25. (T. 24,280/38.) 

Bitumen-Spraying Plant, self-contained, with boiler, 
oil-burners, blower, internal-combustion engine power 
unit, biturnen pump, spraying equipment and hoist 


Public Works Department, Wellington, N.Z August 16 


(T. 24,289/38.) 

Outdoor Steelwork and Switchgear. 50-kV Public 
Works Department, Wellington, N.Z November 1 
(T.Y. 24,300/38.) 


| 
Coal-Duast Suction Plant capable of dealing with 1,000 | 


kg. of coal dust daily. State Electricity Supply and 
Telephones Administration, Montevideo, Uruguay ; 
Auguat 5. (T.Y. 24,171/38.) 

Electric Wharf Cranes, one, or alternatively, twor 


5-ton, portal type, level-luffing, required to run on 55-lb. 


rails. The avai able power supply is 400-volt a.c., three- 
ame 50 eyeles Harbour Board, Otago, N.Z 
November 30. (T. 24,292/38.) 

Structural Steelwork for a new engine shed at East 


including columns, bracing, channels, purlins, 
galvanised corrugated roof sheeting, gutters 
South African Railways and Harbours, 
August 29. (T. 24,392/38.) 

Woodworking Machines, comprising power-driven 
band saw, a circular planing and thicknessing machine, 
and a lathe. Union Tender and Supplies Board, 
toria; August 4. (T.Y. 24,406/38.) 


Threshing Machine, electrically-driven, for 
experimental grass-seed samples, required by the Depart 
ment of Agriculture and Forestry. Union Tender and 
Supplies Board, Pretoria ; August (T. 24,394 /38.) 


London, 
‘Toss arms, 
and glass. 
Johannesburg ; 


a 


18 








ACETYLENE-GENERATING Pant aT GorToON RAILWAY 
Works.-—The quantity of acetylene gas consumed every 
year in the London and North Eastern Railway Works 
at Gorton, for welding and cutting purposes, totals 
158,000 cub. ft. Most of this gas has hitherto been 
obtained from seven portable generators, the remainder 
being purchased in dissolved form. Arrangements have 
now made to install a central generating plant 
with a suitable pipe-line system and hydraulic safety 
and isolating valves. The new generating system will be 
installed very shortly, and the portable generators will 
then be utilised elsewhere 


been 


L.M.S. Rarmway Launcu * Swan " oN WINDERMERE. 


The London Midland and Scottish Railway Company | 


has recently added to its Windermere fleet a twin-screw 
Diesel-engined passenger launch, the Swan, built by 
Messrs. Vickers-Armstrongs Limited, Barrow-in-Furness. 
rhe vessel, which has three decks and is a sister ship to 
the Teal, constructed by the same builders two years 


ago, was transported in sections from Barrow to Lakeside | 


The main dimensions of the 


141 ft. 9 in 


and re-assembled there 
Swan are, length overall, 


perpendiculars, 135 ft.; bread-h moulded, 25 ft.; 
depth moulded, 9 ft. 3 in. The meen load draught with a 


full complement of 800 passengers is 4 ft. 9 in. The 
designed speed is 11 knots, the propelling machinery 
consisting of two sets of Gleniffer 8-c wlinibe four-stroke, 
single-acting engines, each developing 160 b.h.p. at 900 | 


r.p.m., driving the propellers at 480 r.p.m. through | 
reversing and reducing gears. A Lister engine of 14 
b.h.p., running at 1,000 r.p.m., drives a 6-kW direct- 


current generator, a ook service and bilge pump, and 
& Single-stage air c ompressor. To avoid contamination of 
the lake, a Vickers oil-separator is fitted to the bilge. 
pump delivery. Separate lounges are provided for first- 

class and third-class passengers, with an electric ally- 

equipped pantry for serving each lounge, and an obser. 
vation lounge for first-class passengers is arranged in the 
forward part of the deckhouse amidship. The vessel 
has —= built under Board of Trade survey, and holds 
@ St. 5 (summer daylight) passenger certificate, 


workshop equipment and engine-room furnish. | 
Mechani- | 


Pre- | 


cleaning | 


length between 
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PERSONAL. 


PARSONS AND COMPANY, 
Newcastle-upon-Tyne, 6, 
and 

by 


Messrs. Str Howarp Gruss, 
Optical Works, Walker Gate, 
have taken over the astronomical-instrument 
observatory-equipment business hitherto carried on 
Messrs. Cooke, Troughton and Simms, Limited, York. 

The directors of Messrs. Rotis-Royce, LiMirep, 
14-15, Conduit-street, London, W.1, have elected 
Captain Evan Cadogan Eric Smith, M.C., to fill a vacancy 
on the board 

Mr. Ropert MAxwett has been appointed commer- 
cial manager of Messrs. British Airways, Limited, 
Terminal House, Victoria, London, 5.W.1. 

Messrs. Gyrat Gears, Limirep, are removing their 
works and offices from 37, York-way, London, N.7, to 


12-14, St. Ann’s-crescent, Wandsworth, London, S.W.18, 
on July 16 





LIMITED, 
announce 


COMPANY, 
W.C.2 
-74, Castle-street, 


ELEcTRIC 
London, 


GENERAL 
Kingsway, 
w sales depot at 72 


Messrs. Tat 
Magnet House, 
the opening of a ne 








| Reading Mr. L. F. Mills has been appointed manager. 

| Tue Insrrrurion or StrrvucruraL ENGINEERS are 

| removing from No. 10 to 11, Upper Belgrave-street, 

| London, 8.W.1, on July 25. 

| Messrs. Craven Brorners (MANCHESTER), LIMITED, | 

| Vauxhall Works, Reddish, Stockport, have recently 
elected to their board of directors Mr. J. Laughlan, 
secretary Mr. H. Moliver, works manager; and Mr. J. 

| H. Rivers, chief designer. 





BOOKS RECEIVED. 


Department of Scientific and Industrial Research. 
cation Research. Technical Paper No. 3. 





Lubri- 


| of an Oscillating Bearing. By A. Foce and C, Jaxer- 
MAN. London: H.M. Stationery Office. [Price 9d. | 
net.] 

Nationalisation of Transport. An Impartial Review. 
London: Modern Transport Publishing Company, 
Limited. [Price ls. net.] 


Department of Scientific and Industrial Research. 
Products Research Records—No. 24. African Pencil 
Cedar. Studies of the Properties of Juniperus Procera 
(Hochst.), with Particular Reference to the Adaptation 
of the Timber to the Requirements of the Pencil Trade. 


London: H.M. Stationery Office. [Price 6d. net.] 

| Der Warme- und Kdlteschut: in der Industrie. By Dr.- 
Inc. nAnIL J.S.CAMMERER. Second edition. Berlin : 
Julius Springer. [Price 28 marks. 

The Motor Industry of Great Britain, 1938. London: 
The Society of Motor Manufacturers and Traders, 
Limited. [Price 5s.] | 

Torsional Vibration in Diesel Engines. By C. H.| 


London : Charles Griffin and Company, 
Limited. [Price 7s. 6d. net.] 

Knight's Annotated Model 
Wodel Series Issued from the 

the Public Health Acts. Ninth 
revised by C. R. Woops. London : 
Company, Limited. [Price 35s.] 
inited States Geological Survey 

The Mineral Industry of Alaska 1936. 

Smrrnu. [Price 30 cents.| Bulletin No 
Valdez Creek Mining District, Alaska 

Ratru Tuck. [Price Scents.) Washington 
tendent of Documents 
nited States Geological Survey. Water-Supply Paper 
No. 799. The Floods of March, 1936. Part 2. Hudson 
River to Susquehanna River Region By N.C 
[Price 50 cents.] Water-Supply Paper No. 800. The 
Floods of March, 1936 Part 3. Potomac, James and 
Upper Ohio Rivers. By N. C. Grover. 
45 cents.| Water-Supply Paper No. 806. Surface 
Water Supply of the United States, 1936. Part 6. 
Missourt River Basin. By N.C. Grover and others. 
[Price 50 cents.] Water-Supply Paper No. 836-A. 
Stages and Flood Discharges of the Connecticut River at 
Hartford, Connecticut. By H. B. Ktnnison, L. 
Conover, and B. L. Brawoop. Price 10 cents. 
Washington : Superintendent of Documents 
nited States Department of Labor. Bureau of Labor 
Statistics. Serial No. K.720. Jndustrial Injuries and 
the Business Cycle. Washington: Superintendent of 
Documents 

Ministry of Health 
Clearance, etc. 
Varch, 1938. 
4d. net.] 

Air Ministry Aeronautical Research Committee. Reports 
and Memoranda. No. 1798. Galerkin’s Method in 
Mechanics and Differential Equations. By Proressor 
W. J. Doncan. [Price 4s. 6d. net.) No. 1803. 
Visual and Photographic Methods of Studying Boundary 
Layer Flow. By Dr. H. C. H. Townenp. [Price 
5s. 6d. net.) No. 1808. The Determination of Drag 
by the Pitot Traverse Method. By G. 1. Taywuor. | 
| Price ls. 6d. net.] No. 1814. Wind Tunnel Tests and 
Charts of Airscrews at Negative Thrust. By C. N. H. 
Lock, H. Bateman and H. L. Nixon. [Price 3s. net.] 
No. 1818 in Approximate Method of Stressing the 
Struts of a Stiff-Jointed Framework. By J. B. B. 
Owen and J. Taytor. [Price 4s. net.) No. 1819. 
Full-Scale Tests of Slotted Flaps and Ailerons on a 
Courier. By R. H. Francis. [Price 3s. net.] No. 
1821. <A Review of Some Full-Scale Tests on Landing 
Flaps. By J.E.Sersy. (Price 2s. 6d. net.) No. 1823. 
(ust Loads on Tails and Wings. By D. WiLLiaMs and 
J. Hanson. [Price 5s. 6d. net.} No. 1824. Relaxa- 
tion Methods Applied to Grid Frameworks. By D. G. 
CurisTorpHerRson. [Price 2s. net.}] No. 1828. <Ab-| 

stracts of Papers Published Externally. 
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CONTRACTS. 


Messrs. CAMBRIDGE INSTRUMENT ComPaANy, LIMITED, 
13, Grosvenor-place, London, 8.W.1, are supplying the 
electrical distance-thermometer equipment for the Blue 


Star Line steamer Millais. The equipment comprises 
specially-designed resistance thermometers, for use in 
air trunking, to measure suction and delivery tempera- 


tures from the brine coolers to the refrigerating holds. The 
thermometers are connected to a 36-point temperature 
indicator, operating on a null-point me hod, which enables 
all the temperatures to be read at a central position. 
Messrs. THe Enoiisn Evectrric Company, LIMITED, 
Stafford, have received an order from the City of Durban, 
South Africa, for 9 double-deck, 70-seater trolley omni- 
buses, with English Electric electrical equipment and 
all-metal bodies with front and rear entrances, and three- 
axle chassis supplied by Messrs. AssociaTED EQUIPMENT 
Company, Lrurrep, Southall, Middlesex. The control 
equipment will be of the firm’s series dynamic (8.D.) type, 
which provides smooth rheostatic braking. The low- 
tension lighting generator is overhung from the end of 
the main motor. Messrs. English Electric Company have 
also received a contract for ten “‘ supervisorily *’-controlled 
rectifier substations from the London Passenger Trans- 
| port Board in connection with the electrification of the 
Northern and Elstree extensions of the North London 
|line. The contract includes 21 1,500-kW steel-tank 
|mercury-are rectifiers, 11-kV switchgear, power trans- 
formers, d.-c. switchgear, low-tension a.-c. switchgear, 
remote supervisory control gear and cables. 
Aitsa Craic, Limrrep, Strand-on-the-Green, 





| Messrs. 


| Chiswick, London, W.4, have received a repeat order 
| from Messrs. Imperial Airways, Limited, for a two- 
cylinder 6/8-h.p. engine for installation in a tender. 


A repeat order for the same type of engine has also been 
received from the Royal National Lifeboat Institution. 


TrussED ConcRETE STEEL CoMPAny, LIMITED, 
Horseferry-road, London, S.W.1, have 


MEssRs. 
Horseferry House, 


| been appointed reinforced-concrete engineers for a 
number of new works, including a swimming pool at 
of W.), a warehouse at Cardiff, a water tower 


| Wootton (L. 
| at Worcester, a telephone house at Bournemouth, and a 
Ruckholt. 

H. Purrett AND COMPANY, Ethe Iburga House, 
91 and 93, Bishopsgate, London, E.C.2, have received a 
contract from the ‘Lown Clerk of the Borough of South- 
| wark, London, 8.E., for the supply and fitting of their 
Abato furnaces for the elimination of smoke and grit 
to two Lancashire boilers at Manor-place Public Baths. 


school at 


Messrs. 








LAUNCHES AND TRIAL TRIPS. 


"—Single-screw oil-tank motorship ; four- 
eight-cylinder Harland-B. and W. 
June 28. Main dimensions, 
460 ft. by 59 ft. by 34 ft. Built and engined by Messrs. 
Harland and Wolff, Limited, Govan, Glasgow, for the 
Shell Group of Companies, London. 

* JonaTHaNn Ho tt.”’—Single-screw passenger and cargo 
steamer for the West African trade; triple-expansion 
engine working in conjunction with a Bauer-Wach 
exhaust turbine. Launch, June 30. Main dimensions, 
360 ft. by 52 ft. 6 in. by 31 ft. 6in. Built and engined 
by Messrs. Cammell Laird and Company, Limited, 
Birkenhead, for Messrs. John Holt and Company 
(Liverpool), Limited, Liverpool. 

CANAL 


* Dromus. 
cycle, crosshead-type, 
| Diesel engine. Launch, 


Two canal barges, each to carry 
95 tons. Launch, June 30. Main dimensions of each : 
78 ft. by 14 ft. 2 in. by 5 ft. 3 in. Built by Messrs. 
| Harland and Wolff, Limited, North Woolwich, London, 
| E.16, for Messrs. Vokins and Company, Limited, London. 

* Donax.”’—Single-screw oil-tank motorship; four 
cycle, crosshead-type, eight-cylinder Harland-B. & W. 
| Diesel engine. Handed over after trial trip, July 7. 
Main dimensions, 460 ft. by 59 ft. by 34 ft. Built and 
engined by Messrs. Harland and Wolff, Limited, Govan. 
_ | Glasgow, to the order of the Shell Group of Companies, 
| London. 


BARGES. 








British STANDARD Street Bars aND WIRE FOR 
Concrete REINFORCEMENT.—The British Standards 
| Institution, 28, Victoria-street, London, S.W.1, has 


issued, price 2s. 2d. post free, Specification No. 785-1938, 
covering rolled-steel bars and hard-drawn steel wire for 
concrete reinforcement. For the convenience of users 
and manufacturers, the various qualities of steel employed 
for concrete reinforcement have now been dealt with 
in one publication, which supersedes Specification No. 
165-1929, and, in so far as steel bars for concrete 
reinforcement are concerned, parts of No. 15-1936 and 
No. 548-1934. 


Council of the Institution of Electrical Engineers has 
| awarded a number of premiums in respect of papers 
resented during the 1937-38 session. These include the 
ees Premium to Messrs. A. D. Blumlein, C. O. 
| Browne, N. E. Davis, and E. Green ; the Ayrton Premium 
| to the late Mr. H. W. Clothier and Messrs. B. H. Leeson 
| and H. Leyburn ; the Fahie Premium to Mr. F. G. Tyack ; 
the Paris Exhibition (1881) Premium to Mr. J. 8. Pickles ; 
| the John Hopkinson Premium to Dr. W. G. Thompson ; 
| Overseas Premiums to Dr. V. K. Zworykin, Dr. G. A. 
Morton, Mr. L. E. Flory and Professor B. L. Goodlet ; 
and Extra Premiums to Messrs. E. T. Norris, D. 
Bolton, O. W. Humphreys, C. E. Fairburn, W. Maurice, 
| J. N. Waite, and Dr. A. H. Davis. Several premiums 
have also been awarded in the Wireless, Meter and 
Instrument, and Transmission Sections of the Insti- 
| tution, 


| * * 
Tue LInstirution or Extectrica, ENGIngers.—The 
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NOTES FROM THE SOUTH-WEST. 


Carptrr, Wednesday. 


Welsh Coal Trade.—Business again matured very 
quietly in practically all trades on the Welsh steam coal 
market throughout the past week. Buyers both inland 
and abroad continued to withhold as much business as 
possible in the expectation that there would be a substan- 
tial reduction in values before their requirements become 
pressing. What business was arranged was, therefore, 
usually only in respect of small quantities for early 
delivery. As, however, most collieries were again fairly 
well engaged in completing deliveries under existing 
contract bookings, quotations showed no material varia- 
tion, and sellers gave no indication of relaxing prices 
for some time to come. Arrangements were conc uded 
during the week for the importation into South Wales 
over the next four months of 80,000 tons of French pit- 
wood at a price of 22s. 3d. per ton ex-ship. This com- 
pared with an official level of 25s. fixed for last quarter 
by the Mixed Commission, which controls the French 
pitwood for Welsh coal barter scheme. Under the 
scheme South Wales takes 80,000 tons of pitwood per 
quarter in return for which France grants licences for 
the importation of 120,000 tons of Welsh coal. In 
view of the negotiations now proceeding between the 
British and French coal interests on the whole question 
of coal imports into France, no arrangements have been 
made for the importation of coal this quarter, pending 
a decision at the joint conference. Large coals continue 
to provide the brightest section of the market. Produc- 
tion was steadily absorbed, while the best qualities 
were difficult to stem over some time ahead, and were 
firm. Sized coals, and particularly dry peas and 
beans, were only sparingly available and were well up- 
held. Smalls, however. were freely offered to meet a 
slow demand and were dull. Cokes were quietly steady, 
while patent fuel was slow. 

Iron and Steel Trade.—Quiet conditions ruled in the 
South Wales and Monmouthshire iron and steel and allied 
trades last week. Demand for all products remained 
very limited and works were only partially engaged. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the past week 
and the demand for heavy material has been fairly 
satisfactory, but there has not been the pre-holiday 
rush of business this year which was experienced last 
July. Production is Being maintained at capacity, and 
although contracts are being worked off much quicker 
than they are being replaced, makers are quite optimistic, 
as the undertone is still very good. There is a strong 
feeling in this district that the dullness in general trade 
which has prevailed recently, shows signs of passing, 
and that the autumn months will show a marked improve- 
ment in buying all round. The demand for structural 
material is fairly good, but that for black-steel sheets 
is no better and production falls short of capacity. The 
following are the present market prices :—Boiler plates, 
11/. 188. per ton ; ship plates, 111. 8s. per ton ; sections, 
11l. Os. 6d. per ton ; medium plates, 131. per ton ; black- 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
15l. 158. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 181. 10s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland have not improved, 
and it is hoped that during the holiday stoppage there 
will be a welcome accumulation of specifications. The 
re-rollers of steel bars are alive to the fact that they 
cannot expect much increase in demand until present 
stocks have been considerably reduced. Prices remain 
firm and are as follows :—Crown bars, 131. 5s. per ton 
for home delivery or export ; re-rolled steel bars, 121.13s. 
per ton for home delivery and 11l. per ton for export ; 
No. 3 bars, 12/. 15s. per ton, and No. 4 bars, 131. 5s. 
per ton, both for home delivery. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the position is somewhat easier and the require- 
ments of consumers are easily met. Recent demands 
have fallen much under output, and stocks on hand have 
been steadily increasing and now amount to a goodly 
tonnage, which will be considerably larger by the end of 
this month, as the furnaces continue in blast during the 
local holiday period. The number now producing has 
been reduced by one, making 11 still in operation, 
and unless the demand shows signs of improving, a 
further curtailment may be found necessary. The 
following are the current market quotations :—Hematite, 
61. 138. per ton, and bas’e iron, 5!. 7s. 6d. per ton, both 
delivered at the steel works; foundry iron, No. 1, 
61. Os. 6d. per ton, ana, No. 3, 5l. 18s. per ton, both on 
trucks at makers’ yards. 

Holidays.—The Annual Fair Holidays in the Glasgow 
district commence on Thursday of this week and most 
of the iron and steel works will be closed for a fortnight. 
The works of Messrs. Stewarts and Lloyds at Mossend, 
the Clydesdale Iron and Steel Works, were closed on 
Saturday last for a fortnight, and the workers, numbering 
about 250, received holiday pay for the first time. 








Tue InstrruTe or Fure..—The Council of the Institute 
of Fuel has awarded the Melchett Medal for the current 
year to Professor R. V. Wheeler. He will deliver the 





THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland lron Trade.—Indication of movement in 
the direction of change for the better, in the unsatisfac- 
tory state of the Cleveland pig branch of trade is still 
absent. The production of foundry iron, on Tees-side, was 
suspended a little while ago, and resumption of regular 
make is unlikely until stocks of foreign pig at consumers’ 
works have been very substantially reduced. The rate of 
absorption of the tonnage stored is much slower than 
was hoped and expected. Merchants are handling more 
tonnage than for a considerable time, but efforts to dis- 
pose of their holdings meet with little success. Con- 
tinental buyers of foundry brands, who used to deal 
extensively with Tees-side firms, and who were driven 
into drawing supplies from elsewhere during the period 
of acute shortage of Cleveland pig, are understood to be 
well satisfied with material they are receiving and 
unlikely to return to this market. Thus export trade is 
stagnant. Messrs. Stanton Ironworks Company’s with- 
drawal from the Pig Iron Producers Association has been 
much discussed here, where the opinion is expressed by 
merchants that other firms in various iron-producing 
districts may not be long in following the lead of the 
Stanton Company. Such movement would doubtless 
hasten revision of stabilised prices, which for Cleveland 
pig stand at the equivalent of No. 3 quality at 109s. 
delivered within the Tees-side zone. 

Hematite.—Prospect of much-needed substantial expan- 
sion of demand for East-coast hematite is not at all 
bright. Greatly curtailed output is considerably in ex- 
cess of current requirements, and the menace of ceaseless 
addition to stocks, already of inconveniently large dimen- 
sions, threatens to necessitate still further reduction of 
production. Purchasers are very few and small, and 
are confined to parcels for use at works at little distance 
‘rom producing plant. There is no prospect of resump- 
tion of sales to customers abroad, but odd cargoes, in 
fulfilment of old contracts, continue to be shipped to the 
Continent. Recognised market values remain at the 
level of No. 1 hematite at 133s. delivered to north of 
England areas. 

Basic Iron.—¥or basic iron, the nominal quotation 
keeps at 100s. There is none for sale, the whole of the 
tonnage at local blast-furnaces being reserved for use 
at makers’ own steel works. 

Foreign Ore.—Sale of foreign ore is at a standstill, and 
consumers are specifying for small contract deliveries 
for their reduced requirements. Stocks are heavier than 
users care to hold, and regular imports are still more 
than sufficient for current needs. Unloadings on Tees- 
side to date this month amount to 60,357 tons, compared 
with 71,130 tons for the corresponding part of June. 

Blast-Furnace Coke—Transactions in Durham blast- 
furnace coke are difficult to put through, local con- 
sumers being extensively covered over the next few 
months. Prices are based on good, medium qualities at 
278. 6d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are, in most cases, 
turning out less tonnage than recently and keenly seeking 
orders. Stocks of steel semies are hamperingly heavy, 
and the supply of other semi-finished commodities is more 
than ample for present requirements. As regards the 
finished branches of trade, plant producing heavy steel 
continues fully employed, and a few orders for light 
steel sections enables manufacturers thereof to run 
machinery more regularly than of late, but foundries 
are still slack in some departments, and sheet makers’ 
order books are in a far from satisfactory state. For 
home trade, market quotations stand: Common iron 
bars, 131. 5s.; steel bars, 11/. 18s.; soft steel billets, 
7l. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 15l. 2s. 6d.; iron strip rivets, 171. 5s. ; steel con- 
structional rivets, 161. 5s. ; steel boiler plates, 111. 18s. ; 
steel ship, bridge and tank plates, 11/. 8s.; steel angles, 
111. Os. 6d. ; steel joists, 111. Os. 6d. ; Tees, 121. Os. 6d. ; 
heavy sections of steel rails, 101. 15s. 6d.; fish plates, 
141. 15s. 6d.; black sheets, No. 24 gauge, 151. 15s.; and 
galvanised corrugated sheets, 18/.10s. For export, black 
sheets are quoted 131., and galvanised sheets, 161. 15s. 

Serap.—iron and steel scrap is almost unsaleable. 
Only small tonnage of light cast iron is passing into 
consumption, there are no buyers of heavy cast iron, the 
market for machinery metal is all but idle, and no 
improvement can be reported of the heavy steel branch 
of trade. 








CANADIAN [Ron AND STEEL Propucrion.—The output 
of pig-iron in Canada during the first four months of 
the present year totalled 268,181 tons, compared with 
267,519 tons for the co nding peri of 1937. 
Corresponding figures for ferro-alloys were 22,650 tons 
and 22,020 tons and for steel ingots and castings 446,481 
tons and 473,590 tons, respectively. 


INTERNATIONAL MANAGEMENT CONGRESS.—A_ preli- 
minary programme of the Seventh International Manage- 
ment Congress, which is to be held at Washington, D.C., 
U.S.A., from September 19 to 23, has been issued. The 
Congress will be opened at 11 a.m. on September 19 by 
Lord Leverhulme, President of the International Com- 
| mittee of Scientific Management, after which a general 
| session will be held, followed by eleven further sessions 
taking place during the succeeding four days. The 
| subjects to be dealt with will include administration, 
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SHEFFIELD, Wednesday. 

| Sheffield and Defence Orders.—Sheffield works specialis- 
ing in the production of aircraft steel, engine parts, and 
accessories, may secure more work under the Govern- 
ment’s Defence Programme following the sending of a 
deputation to the Air Ministry. Some months ago the 
Sheffield Lighter Trades Co-ordinating Committee for 
Defence communicated with all makers of aircraft and 
aero engines, as well as many firms making aeroplane 
accessories. This resulted in many inquiries. A letter 
regarding the productive abilities of Sheffield firms in 
the lighter trades was also sent to Sir Kingsley Wood, 
Secretary of State for Air. This was followed up by 
an interview by Mr. W. W. Boulton, M.P., for the Central 
Division of Sheftield. In consequence, representatives 
of the, Sheffield lighter trades were called to London, and 
had interviews with Colonel Disney, Director of Aero- 
nautical Research, and Sir Charles Bruce-Gardner. 
Chairman of the Society of British Aircraft Constructors 
and liaison officer between the Air Ministry and the air- 
craft industry, and Chairman of the newly-appointed 
Committee of Industrialists set up to advise the Secretary 
of State for Air. The Sheffield deputation’s report on 
the interviews states: “It would be wrong to suggest 
that the delegation came away with any high hopes of 
considerable orders for Sheffield. For reasons given by 
both Colonel Disney and Sir Charles Bruce-Gardner, 
such cannot be expected. It would be incorrect on the 
other hand to say that the future is devoid of possi- 
bilities. The delegation is satisfied that the productive 
eapacity and abilities of Sheffield firms in the lighter 
trades will not be overlooked, and was given the assurance 
that steps would be taken to ensure that all departments 
of the Air Ministry and all members of the Society of 
British Aircraft Constructors take them into full account.” 

Iron and Steel.—During the record-breaking year of 
1937, Sheffield produced on an average 143,516 tons of 
steel per month. Despite the casement in trade in 
certain directions, this year’s output has averaged about 
135,000 tons per month. Steel producers consider this 
figure quite good. The decline in business is more 
noticeable in the lighter trades than in the steel and 
engineering sections. Sheftield’s unemployment figures 
have steadily risen during the past few months. Inquiries 
show that the increase is chiefly due to less activity in 
certain sections of the tool trades and the cutlery indus- 
try generally. The steel-producing, machinery-making, 
and engineering branches maintain a high level of activity. 
The big works have a satisfactory amount of work on 
hand. A firm specialising in the production of furnaces 
has booked an order for a gas-fired normalising furnace, 
6 ft. by 52 ft., for a large motor-car works in the Midlands. 
Conditions are much the same in the production of elec- 
trical equipment, stainless steel, heat- and acid-resisting 
material, tool steel, and agricultural machinery and 
parts. The tool trades are busier as a whole, but weak- 
ness is manifest in one or two sections. Sheffield Chamber 
of Commerce has received inquiries from South Africa 
for flat, round, and angle iron and steel, pruning and 
cane knives, and air-conditioning plant ; from Liverpool 
for steel wheelbarrows; from London for motor-car 
parts; and from Copenhagen for stainless steel. 

South Yorkshire Coal Trade.——The tone in the export 
market is disappointing, though there is a better forward 
inquiry for washed nuts and smalls. Bunker coal is a 
weak section. Exports from Hull, Grimsby, and Imming- 
ham last week amounted to 54,000 tons, as compared 
with 95,000 tons in the corresponding period last year. 
Shipments for the past six months totalled 1,298,000 
tons, as compared with 1,498,000 tons in the corre- 
sponding period last year. On inland account, the de- 
mand for industrial steam coal is easier, but to some 
extent this is counterbalanced by an increased call from 
railway companies. The demand for small coal and 
slack shows little change. The house coal market is 
weak. Coke producers are doing only a moderate 
amount of business. 








SHELVING For Locat Gas-Mask Srores.—Messrs. 
Constructors, Limited, Nickel Works, Tyburn-road, 
Erdington, Birmingham, have issued a leaflet dealing 
with shelving and other equipment for local gas-mask 
stores. The shelving is of steel, and is intended for the 
10-lb. canisters and 40-lb. cartons in which the gas-mask 
components are delivered from the regional depots. 
The shelving is so designed that it is unnecessary to load 
the heavy cartons above a height of 4 ft. 9 in. The 
other equipment described in the leaflet comprises steel 
tables for respirator assembly and steel troughs, to hold 
valves and rubber bands, which clip on to the tables. 
The equipment is given a standard finish of stoved 
olive-green enamel. Several plans showing ideal layouts 
for gas-mask stores are included. 


Swepish THERMAL Evectric-Power PLANT IN 
TurkKEY.—Messrs. The Swedish Asea Company have 
recently completed the construction of an electricity 
generating station in Turkey, the order for which was 
placed in 1934 by Messrs. Kozlu Komur Isleri T.A.S., 
a colliery company situated in the coal-mining dis- 
trict on the mountain slopes of the Black-Sea coast, 
between the ports of Eregli and Zonguldak. The con 
tract, which was carried out in conjunction with 
Messrs. Asea’s subsidiary company, Messrs. Stal Turbine 
Factories, included the supply of boilers, turbo-generators, 
transformers, instruments and cooling towers, and also 





Melchett Lecture to members of the Institute at 3.30 p.m.,| production, distribution, personnel, agriculture, and | equipment for a substation at Zonguldak. The power 


on Thursday, October 13, at the Institution of Mechanical 
Engineers, Storey’s Gate, London, 8.W.1. 
of the Institute are invited to be present. 


| home management. Further particulars may be obtained 


| 347, Madison-avenue, New York, U.S.A. 


| station, which is at Kozlu, is equipped with a Stal 


Non-members | from the executive secretary of the Congress, Room 1201, | turbine coupled to two generators in parallel, each of 


| which has a capacity of 4,400 kVA at 6,000 volts. 
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THE RECONSTRUCTION OF THE ALEXANDRA PIER, MONTREAL. 


(For Description, see Page 69.) 








am 





? tA ASO " 


MP 









Fig. |. Prer 


tN Process oF Reconstruction During WINTER, 1937-1933. 
































Fie. 2. Revorvine Crane at WorK ON SINKING OPERATIONS Fic. 3. Pourtna ConcrETE FoR CYLINDER PIERs. 


Lonpon County Councin Contract Conprrions 
Che Federation of British Industries has been informed 
by the London County Council that it has agreed to 
modify the clause in the L.C.C, contract conditions for 
engineering works, concerning which the Federation had 
made representations to the Council In the clause in 
question the Council reserved to itself the right to 
postpone execution of the work for any cause, without 
granting the contr wtor recompense for the extra expense 
to which such postponement might put him. It was 
believed that actual cases had arisen where such post 





ponements had led to substantially increased cost to the | record, was maintained for 306 yards near Little Bytham 


contractor The Federation contended that the con- | station, afterapproximately three miles had been covered 
tractor could not possibly foresee, or provide for, such | at an average of 120m.p.h. The train was drawn by the 
eventualities, over which he had no control. streamlined Pacific locomotive No. 4468, Mallard, 
- designed by Sir Nigel Gresley, C.B.E., Chief Mechanical 

British Raitway Speep Recorn.—The London and | Engineer, and completed in March of this year at the 


North-Eastern Railway Company announces that, on | company’s Doncaster works. Speeds in excess of 100 


| Sunday, July 3, a maximum speed of 125 miles per hour} m.p.h. have been reached by several engines of this 


was recorded on a test run of the “* Coronation " stream- | class, one of which, the Silver Link, established a world 
lined train, to which a dynamometer car was attached. | record in 1935, when hauling the ‘Silver Jubilee train, 
This speed, which is stated to constitute a British! by averaging 100 m.p.h. for 43 consecutive miles. 
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| GAS MANUFACTURING METHODS. 


| ‘THERE has been a tendency in recent years for 
| papers read at the annual meetings of the Institution 
|of Gas Engineers to concentrate on sales and dis- 
| tribution problems, or to deal with the circumstances 
| peculiar to a given undertaking. It has been felt 


by the management of many gas undertakings that 








|it. During the past year, however, the industry 
| has become alive to possibilities that lie before it 
| if it can sell gas so cheaply as to effect the displace- 
| ment of solid fuel. The demand undoubtedly exists, 
for the habits of the present generation all favour 
|labour-saving methods, and naturally the gas 
| industry is bestirring itself to cheapen its manufac- 
turing processes to take advantage of the situation. 
| It is thus not surprising that the recent meeting 
| of the Institution of Gas Engineers devoted much 
|of its time to production problems, some of the 
| papers revealing the fact that exceedingly interesting 
ideas are being formulated in the minds of advanced 
workers in this field. 

In his paper on plant design Mr. F. B. Richards 
said that the gas industry was virtually born in the 
| cast-iron retort. On account of the properties of 
| cast iron, the early manufacturing process could not 
have employed temperatures much beyond those 
| which we now associate with low-temperature car- 
| bonisation. About eighty years ago cast iron gave 
place as a material for the construction of retorts 
to fireclay, and the newer technique of high- 
temperature carbonisation was inaugurated. This 
technique led in due season, just thirty years ago, 
to the continuous vertical retort, in which the coal 








by the rate of withdrawal of the coke from the 
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bottom. In this process the coke is treated with 
steam, additional gas being produced in the form of 
water gas, while the thermal yield is increased 


proportionately. The vertical retort may, of course, 
also be intermittent in operation, the retort being 
completely filled at one charge, and the completely 
carbonised coke withdrawn some hours later. Very 
large gas works also make use of coke ovens in 
which the coal is not charged in small quantities 
of a ton or so at a time, but in charges as large as 
12 tons. A surprising feature about all these types 
of gas-making plant is that while the cost of making 
gas has been continually decreased as the skill of 
designers has resulted in improvement in detail, no 
one type can definitely claim to make gas cheaper 
than the others; all depends upon local circum- 
stances. The many factors that designers have 
now to take into account are well described in the 
paper referred to above as having been read by 
Mr. Richards at the recent Institution meeting, a 
summary of which was given in our issue of June 17, 
page 688. 

One feature all types of gas-making plant possess 
in common: all carbonise the coal at a high tem- 
perature with the production of gas containing 
large quantities of free hydrogen. Up to half the 
available hydrogen (i.e., the hydrogen left after 
combining with the oxygen present in the coal) 
may be present as free hydrogen in the gas. The 
significance of this fact will be explained below. 
Gas engineers of the last generation prided them- 
selves on their “‘ makes per ton,” expressed first in 
cubic feet and later in therms of gas. Mr. Richards, 
in his capacity of chairman of the Woodall-Duckham 
companies, which have probably been responsible 
for building about half the vertical retorts in the 
country, warned engineers that “a high thermal 
yield of gas does not necessarily represent the 
lowest cost per therm.”’ Experienced engineers will 
now agree with this statement. 

One of the interesting characteristics, and it 
might be said attractions, of the gas industry is its 
continual change. Markets for by-products, the 
price ratio of coal and coke, and other factors vary 
so frequently that nearly every positive statement 
made regarding the industry must be qualified 
by the saving clause “at present.” Thus, at present, 
it is desirable to make gas of high calorific value 
and to extract benzole from it; at present it is 
desirable to sacrifice a high yield of gaseous therms 
in order to make first-class open-grate coke; at 
present it is proper to carbonise coal at a high 
temperature, or in Mr. E. V. Evans’s phrase, to 
treat it “ruthlessly.” But for how long these 
statements will hold true it is impossible to say. 
If the views expressed by Mr. Evans, who is 








chairman of the Institution Research Committee, 


disposal is at the present time of more importance are correct, the gas works of the future will be as 
than manufacture, and the idea has gained currency | unrecognisable to the gas engineer of to-day as 
that the efficiency of manufacturing plant is already | the present works would be to the engineer of 
so high that little or nothing can be done to improve | a hundred years ago, who knew nothing more ad- 


vanced than cast-iron retorts. Mr. Evans is not 
alone in the views he holds, many of the more 
scientific among his colleagues being with him. The 
industry is, as a matter of fact, now undertaking 
fundamental long-range research upon lines which 
open up possibilities of revolutionary developments. 

If the working costs of gas manufacture could be 
kept within the limits of 2d. per therm, including the 
cost of coal, and a capital cost of not more than 
5001. per ton of coal used per day could be spread 
over a yield of some 200 therms of gas per ton of 
coal, Mr. Evans is of the opinion that gas could be 
sold to industry and to the domestic consumer at 
a price so low that it could displace solid fuel 
generally. By calculating gas accounts on a thermal 
basis he finds, however, that at present there is 
a loss of about Id. a therm on coke and of 0-1d. 
a therm on tar, which, in addition to the whole 
of the capital charges, have to be borne by the 
gas. As these conditions prevent gas being made 
cheaply, the remedy in Mr. Evans’s view, would 
be to cease making coke and to adopt some form 
of total gasification. Since he believes that a 
calorific value in the neighbourhood of 500 B.Th.U. 
per cubic foot is desirable, he rejects the known 
total gasification processes which produce gas of 
lower calorific value. It is only fair to say that 
“at present ’ most gas engineers do not agree that 
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coke production represents a loss, but are rather 
of the opinion, voiced by the president, Mr. H. C. 
Smith, that coke is of vital importance to the 
production of cheap gas, and that every care should 
be taken in the manufacturing process to produce 
coke suitable for the various markets. If Mr. 
Evans’s view proves to be correct, however, the 
significance of the words “at present” will again 
be evident. 


Having thus decided that a gas of high calorific 
value is desirable, and that coke should not be 
produced, the research workers of the industry 
have turned their minds to the problem of the 





free hydrogen liberated by the “ ruthless ” methods 
of high-temperature carbonisation. Lf this could | 
be converted into hydrocarbon gases during the | 
process of gas manufacture, a coal which contained | 
85 lb. of available hydrogen could yield 80 therms of 
methane or 230 therms of acetylene, and if the | 
residual carbon to be converted into water | 
yas, the problem of total gasification with produc- 
tion of high-calorific-value gas would be solved. | 
The first real step made in these investigations was 
to examine the Lurgi in which it waa] 
supposed that, by conducting the water-gas reaction 
under a pressure of some 20 atmospheres and in 
presence of oxygen, the high yield of methane 
produced when using coal in the generator resulted 
from a reaction between the carbon monoxide and | 
hydrogen gases. The investigation made at Leeds | 
University by the research chemists of the Institu- 
tion of Gas Engineers has shown that this accepted | 
explanation was wrong, and that if hydrogen were 
passed over coke, while the temperature of the | 
coke was being raised from 550 deg. C. to 800 deg. C., | 
the very large yields of methane obtained were due 
to the direct hydrogenation of the coal as it was 
undergoing decomposition. 

This is an exceedingly important discovery, 
because it opens the way to the possibility of fixing 
the hydrogen of the coal in the form of hydrocarbon 
gases. Recent work on the structure of coals has 
shown that they consist chemically of the relatively 
inert benzene-ring nuclei linked by reactive chains 
containing carbon and hydrogen, with other 
elements, such as oxygen, nitrogen, and sulphur. 
It is to these reactive chains that coal owes its 
chemical activity. The length and number of | 
the chains is reduced by carbonisation at lower 
temperatures up to 700 deg. C., although they 
are not removed completely. On heating low- 
temperature coke, which is still highly reactive, 
above 700 deg. C., much hydrogen is evolved and 
the residues of the reactive chains are eliminated ; 
the adjacent rings of carbon atoms, no longer 
by hydrogen, fuse together with the 
production of a chemical structure of a very stable 
nature and having low chemical activity. The 
‘ruthless ” high-temperature treatment of coal is 
thus a process by which the hydrogen atoms are | 
torn from the carbon atoms, leaving the carbon 
to pack together into a chemically stable mass. 
It seems possible that a somewhat less ruthless 
treatment might permit each hydrogen atom to} 
remain attached to a carbon atom, thus giving rise 
to a high yield of gaseous hydrocarbons. Probably | 
no method of straight carbonisation could achieve 
this result, and the most promising line of research 
would be to adopt the practice of the chemical 
industry and to use high pressures, which concen- 
trate the reactants, increase the time of contact, 
and permit greater rates of throughput. 


were 


process, 





separated 


A brief consideration of the possible course of 
this new manufacturing phase will show how 
different the future processes of gas manufacture 
may be in comparison with those we know to-day. 
It may well be that coal wil' be charged into a| 
pressure vessel in which it will be treated with 
hydrogen under a pressure of, perhaps, 50 atmo- 
spheres while being distilled at low temperatures up 
to some 700 deg. C. The residue may be 
fed into a second apparatus consisting essentially | 
of a generator in which it will be treated with 
oxygen (not air) and steam, this vessel being used 
to produce the hydrogen required for treating the 
coal. Such hydrogen would be contaminated with 
large amounts of carbon dioxide, which, however, 
would be readily removed by washing under 
pressure. 


or S80. 


|evenly distributed monsoon, none the less, gave a 


|accordingly, exports rising from 
| 141 million pounds, while a slight fall on the import 


| 4-2 per cent. on the total capital at charge. 
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efficiency of the generator in such a process would | as Virar. The important work of remodelling the 
be about 80 per cent., and of the distillation-| Jamalpur shops is shown as 80 per cent. complete. 
hydrogenation apparatus, 90 per cent. Present | embodying improvements which, while providing 
indications are that some 40,000 cub. ft. of hydrogen | more efficient repairing, will also enable the Crewe 
would be required per ton of coal treated, which |of India to handle the heaviest locomotives in 
would need for its production some 3,500 cub. ft. | service, these having hitherto had to go to Lucknow 
of oxygen. It is not improbable that the yield | shops, far west of their radius of action. Jamalpur 
would be from 160 therms to 180 therms of gas of a| has the additional advantage of being within rela- 
calorific value between 500 B.Th.U. and 560 B.Th.U., | tively easy reach of the Bengal coal-fields and the 
together with about 27 gallons of primary tar, | big steel-making firms, and of being well supplied 
which could be hydrogenated by hydrogen produced | with local labour. 
in the generator. It must be emphasised that| Two minor points seem worthy of mention. The 
these ideas are not yet far beyond the laboratory | decision to abandon the schedule of improved 
stage, but they are interesting and important as| maximum and running dimensions, and the stan- 
showing that a new technique for gas manufacture | dardising of a non-convertible coupling for coaching 
may well be in process of birth, and that the | and goods stock, mean that the intention to adopt 
outcome of this long-range fundamental research | the American coupler has been given up, and that 
may well change the whole aspect of the industry. | the schemes, evolved about 1925, for gigantic trains 
It is to the credit of the Institution of Gas Engineers | with 30-ton axle loads and 12-wheeled wagons, 
that work of this promising character has been| have disappeared. Incidentally, there will be a 
undertaken. There seems to be little doubt that | considerable saving of costs in the first case and of 
developments of existing processes are now unlikely | tare weight in the second. On the other hand, the 
to lead to any material reduction in the cost of gas | extension of passing loops, on the difficult section 
manufacture, an impasse from which heroic measures | of the East Indian Railway between Gomoh and 
will be necessary to extricate the industry. | Gya, to 2.000 ft. has enabled trains of 70-72 
wagons to be worked over it, thus utilising the full 
capacity of the heavy XE-type locomotives on 
this service ; in this connection it may be mentioned 
| that the standard 5-ft. 6-in. gauge wagon is four- 
| wheeled and weighs 32 tons fully loaded, with a 
| length over buffers of approximately 25 ft. 








INDIAN RAILWAYS, 1936-37. 


FEDERATION in India still remains a thing of the 
future, and no man can yet say how soon British 
India and the Indian Native States will settle into | ~ | * 
harness together. Accordingly. the projected rhe effect of the better user of locomotives is 
Federal railway authority is still in abeyance, and | Seen in the fact that whereas 144 have been scrapped, 
the existing Railway Board has once again given|it was only found necessary to replace 37, but 
account of its stewardship evidently the effort to turn wagons round more 

Under these circumstances any report on Indian quickly has been less successful. Of these 3,182 
railways would not be likely to contain accounts | WeTe condemned and 1,645 replaced, but there was 
of major innovations or important developments, | ® considera ble shortage in the busy winter months, 
and indeed that for the year ending March 31, 1937, | 4nd it was necessary to extend for a time the period 
not do nevertheless its pages afford between overhauls, with the usual accompaniment 
interesting reading, Generally speaking, |0f shortage of work in the wagon-repair shops. 
1936-37 was a prosperous year. A somewhat un- Periodical overhauls are necessary much more 
frequently in India than in this country. Long 
hauls, dust, and extremes of climatic conditions 
tell heavily on both running gear and paint, while 
corrosion, pilfering, and blazing sun deteriorate 
stabled stock even more rapidly. 

The demand for new passenger rolling stock 
continues to be far below the pre-slump level. No 
increase in coaching stock took place, and the price 
of teak was still too low to allow kiln-seasoned 
indigenous timber to compete. Consequently, the 
seasoning kilns at Lillooah are still idle, though 
kiln-seasoned timber in service seems to be wearing 
reasonably well. Teak does not require artificial 
seasoning. 


does sO: 


some 


generous allowance of rain, and trade profited 
123 million to 


side left India a visible trade balance of just over 
50 millions. Railway earnings reflected the im- | 
proving conditions, and increased by 3} to 714 
millions, and, expenses remaining practically the 
same in the previous year, the net earnings 
reached nearly 34 millions. This sum, after deduct- 
ing the fixed contribution to the depreciation fund, | 
was sufficient to pay the interest on capital in full | 
and leave a balance of 900,0001., which also went 
to the depreciation fund, towards repayment of the ; ‘ 
sums borrowed therefrom in less prosperous years| AD important experiment is that of placing air- 
to meet interest charges. Excluding the depre- | conditioned first-class carriages on the Calcutta— 
ciation contribution the operating ratio stood at Bombay mail service, run jointly by the East 
the very satisfactory figure of 51-4 per cent., or | Indian and Great Indian Peninsula Railways. An 
65-2 per cent. if depreciation payment is included, | €xpenditure of 15,000/. was sanctioned for the air- 
while the net earnings represented a dividend of | conditioning equipment of five coaches, specially 
built of the corridor type, which is normally hardly 

Good though these figures are, they are quite used in India. The preference is for the greater 
insufficient to pay the contribution to general | coolness and privacy of large compartments utilising 
revenues so optimistically fixed when the railway | the full width of the coach body, but if, as was 
budget was separated in the palmy days of 1924. | anticipated, the internal temperature can be kept 
In the year under review this contribution should | down to 85 deg., with a complete exclusion of 
have been 3,680,000/., and as these unpaid surpluses dust, these advantages will be entirely out-weighed, 


as 


| are carried forward from year to year, the nominal | and an immense boon be conferred on the travelling 


debt to general revenues is now over 23 millions, | Public. The Legislative Assembly, by the way, did 


while practically the same amount is due to replace 
borrowings from the depreciation fund. As, how- 
ever, the amount drawn from this fund for replace- 
ments has been less than the fixed contribution, its 
balance now increasing and has risen from 
seven millions at the end of the previous year to 
12 millions. 

Naturally very little has been done in the way of 
new works. Sixty-three miles of metre-gauge line 
were under construction and 85 more sanctioned, but 
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the total mileage increased during the year by | 


only 10 miles to 43,128, and that of Class 1 railways 
actually diminished by 182 miles. One important 
bridge. at Meghna on the Assam-—Bengal Railway, 
was expected to be opened during 1937, and an 
extension of the Bombay, Baroda and Central 


|not neglect the opportunity afforded by the sanc- 
| tioning of this expenditure to denounce the pam- 
| pering of the first-class passenger, in contrast to 
| the alleged neglect of the third class. 

The same Assembly continued to manifest its keen 
|interest in railway matters, 913 questions being 
asked, each of which had to be publicly replied to, 
since a suggestion that private answers should be 
given to unimportant queries was ruled out some 
| years ago by the President, who held that none 
were unimportant or they would not have been 
asked in the chamber. Remembering that practi- 
}cally every question involves a reference to the 
| Railway Board, from the Board to the railway, and 
from the head office of that railway to the depart- 
ment concerned, it will be realised that quite a 


| India Railway electrification in the Bombay area | considerable amount of time and correspondence is 
There are indications that the thermal | enabled electric suburban trains to proceed as far| involved. The Assembly also evinced their dis- 
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pleasure by token cuts in the railway budget on 
half a dozen subjects, among them being the 
absence of Indians on the Wedgewood Committee, 
engaged at the time on their inquiry. Another 
cause for complaint was in connection with Indiani- 
sation, which never proceeds fast enough to please 
the politician, and a third was the delay, presumably 
for financial reasons, in the State’s taking over the 
Bengal North Western and the Madras and Southern 
Mahratta Railways. The agreements with the 
respective working companies have been renewed 
for five years in the first case and for eight in the 
second. The adoption of eight years for the 
Madras and Southern Mahratta renewal brings the 
agreement into line with that of its neighbour the 
South Indian, and will thus facilitate amalgamation 
or readjustment of the present rather unsatisfactory 
division of the two systems. 

Road motor competition continues to flourish, 
supported by “gross over-loading of lorries and 
flagrant evasion of motor-vehicle rules.” Efforts 
made to combat it include improved train services, 
additional halts, reduced fares, and quicker transit 
of “smalls.” There is, however, a slight upward 
trend in fares generally, and an example of the 
revision on the East Indian Railway may be quoted, 
where the third-class passenger for journeys above 
50 and up to 300 miles now pays 3 pies instead of 
2? pies per mile and for distances over 300 miles 
2 pies instead of 13. There being 12 pies to the 
anna, which is worth a fraction more than ld. 
it will be clear that Indian passenger travel remains 
among the cheapest in the world. 








NOTES. 
Roya. Atr Force DEVELOPMENT FLIGHT. 


THE longest non-stop flight so far accomplished 
by an organised unit of the Royal Air Force was 
completed on Friday, July 8, when four aircraft, 


which had left Cranwell, Lines, at 4.15 a.m., B.S.T., | 


on the previous day, landed at Ismailia, Egypt, at 
12.10 p.m. B.S.T. The flight was carried out by a 


formation of four Vickers Wellesley aircraft of the | 


Long Range Development Unit of the Royal Air 
Force, the machines being fitted with Bristol 
Pegasus engines. The aircraft flew on the Great 
Circle route to Ismailia and, without landing, went 
on to Shaibah in Iraq, and then to a point between 
Kowait and Bahrein on the Persian Gulf, from which 
point they returned in a westerly direction to their 
destination at Ismailia. The total distance covered 
was approximately 4,300 miles, and as the machines 
were in the air just under 32 hours, their average 
ground speed works out to about 135 miles per hour. 
The aircraft flew at an average height of 10,000 ft. ; 
the weather is reported to have been good on the 
whole, and in accordance with the forecast. No 
technical difficulties were encountered throughout 
the flight. Each machine carried a pilot, navigator 
and wireless operator, but all were qualified pilots 
and took the controls in turn for regular periods. 
The flight was organised under the direction of 
Wing-Commander 0. R. Gayford, D.F.C., A.F.C., 
and was commanded by Squadron Leader R. Kellett. 
It was made, in accordance with the policy an- 
nounced towards the end of last year, for the purpose 
of investigating and developing the technique of 
long-range flying in relation to both operation and 
aircraft design. The four machines will remain at 
Ismailia for a few weeks, and will then return to 
England. Later in the year it is intended to 
arrange for further experimental long-distance flights, 
also on the England- Australia air route. 


THE ConTROL OF UNDERGROUND WATER SUPPLIES. 

The Central Advisory Water Committee, which 
was appointed by the Minister of Health in April, 
1937, to advise interested Government Departments 
on questions relating to the conservation and alloca- 
tion of water resources has now issued a first report. 
This document, which deals with underground water 
and with the planning of water resources and sup- 
plies, is published by H.M. Stationery Office (price 
6d. net). It is recommended that powers should be 
made available for controlling the indiscriminate 
abstraction of water from underground in areas 
where such a course is in the public interest and 
that appropriate steps should also be taken to 


prevent the waste of used resources, to preserve 
the purity of the water and to collect statistical and 
other information. At present, owners have the 
unrestricted right to abstract water from their land 
or to allow it to run to waste. They are also to 
some extent permitted to pollute it. On the other 
hand, local authorities and water undertakers must 
obtain sanction before they can abstract water. 
The Committee, therefore, quite properly suggest 
that the law should be amended to provide syste- 
matic control of all new borings. They also recom- 
mend that the Minister of Health should be em- 
powered to define areas in which conservation is 
necessary, and that in such areas his consent should 
be required if new proposals for the use of under- 
ground water are opposed by interested parties. 
In this matter, the Minister’s decision, after a public 
enquiry, would be final, though the Committee are 
at pains to make it clear that they recognise the 
objections of departmental control in matters of 
this kind. We have no doubt that these objections 
will be fully voiced by those likely to be affected. 
It is also recommended that the Courts should be 
empowered to require offending owners to take 
steps to avoid waste and that further general powers 
for safeguarding the purity of underground supplies 
should be sought. Other recommendations are that 
the Regional Advisory Water Committees should 
become statutory bodies with powers to make pre- 
cepts on constituent authorities for their expenses, 
and to obtain information required for the regional 
planning of resources and supplies. The Committee 
are preparing a Bill to consolidate the Waterworks 





Clauses Acts and consider that the legislation neces- 
| sary to give effect to their recommendations should 
| not be introduced until this has become law. 


| 
| 
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Statistics issued by Lloyd’s Register of Shipping 
concerning the merchant ships of 100 tons gross and 
upwards which were under construction on June 30 
show that, in Great Britain, there was a decline of 
52,004 tons in the work in hand as compared with 
the total for March 31. The statistics, which are 
contained in the quarterly shipbuilding returns of 
the Society for the second three months of the 
present year indicate, moreover, that the total in 
hand on June 30, namely, 1,037,073 tons, was 
less by 162,900 tons than the tonnage building on 
June 30, 1937, but that it was considerably in 
excess of the aggregate tonnage under construction 
in the three leading shipbuilding countries overseas. 
The total of 1,037,073 tons is made up of 107 
steamships, aggregating 481,420 tons; 99 motor- 
ships, totalling 551,983 tons; and 16 sailing ships 
and barges, comprising 3,670 tons. In Great Britain 
and Ireland, construction was commenced upon 
156,970 tons of shipping during the past three 
months and 286,733 tons were launched, repre- 
senting a decline of 16,061 tons, as compared with 
the corresponding total for the March quarter, in 
the tonnage commenced, but an increase of 106,741 
tons in that launched. The aggregate of the 
merchant shipping under construction overseas on 
June 30, excluding Russia and Spain, statistics for 
which are not available, was 1,789,829 tons. This 
was 15,790 tons less than the total for March 30. 
During the three months under review 558,570 tons 
were commenced abroad and 561,447 tons were 
launched, showing, as compared with the previous 
quarter, an increase of 123,669 tons in the shipping 
commenced and of 115,105 tons in that launched. 
|Of the leading foreign shipbuilding countries, 
Germany held first place with 396,953 tons, Japan 
was second with 290,332 tons, Holland third with 
280,816 tons, and the United States fourth with 
166,870 tons. The vessels under construction in 
the world’s shipyards on June 30 included four 
steamers and 48 motorships, each of between 10,000 
tons and 20,000 tons; two steamers and three 
motorships, each of between 20,000 tons and 30,000 
tons ; and three steamers all exceeding 30,000 tons. 
The total horse-power of marine engines either 
under construction or being installed on board sea- 
going vessels on June 30, was 2,981,526. This was 
made up of 372,885 i.h.p., representing reciprocating 
steam engines, 667,280 s.h.p., comprising steam 











turbines, and 1,941,361 i.b.p., the aggregate for oil 





engines. The United Kingdom headed the list 
with 901,700 h.p., Germany was second with 
466,277 h.p., Japan was third with 327,405 h.p., 
Denmark was fourth with 234,930 h.p., and the 
Netherlands fifth with 219,309 h.p. All other 
countries were responsible for totals of less than 
200,000 h.p. 








THE SUMMER MEETING OF THE 
INSTITUTION OF ELECTRICAL 
ENGINEERS IN BIRMINGHAM. 


(Concluded from page 48.) 


As stated in our issue of last week, the first main 
function of the Summer Meeting of the Institution 
of Electrical Engineers at the South Midland Centre 
was a visit to the Hams Hall generating station 
of the Birmingham Corporation, on the morning 
of Tuesday, July 5. It is not necessary that we 
should attempt to give here any detailed description 
of that station, since we have published long illus- 
trated articles dealing with it twice in its relatively 
short history. The first of these appeared in the 
latter part of 1929,* and the more recent in the 
spring of 1937., It may be said, however, that the 
station, which is now completed, contains 240,000 
kW of generating plant in the form of three 30,000- 
kW, and three 50,000-kW, turbo-generators. The 
other station of the Birmingham Corporation, that 
at Nechells, which has also been extended to the 
maximum capacity of the site, now contains 
131,250 kW of plant. It was completed in 1929. 

The two earlier large stations of the Birmingham 
system, the Summers-lane station, which had a 
final capacity of 46,000 kW, and the Nechells 
temporary station, of a capacity of 22,000 kW, 
were both closed down in 1927. It may be remem- 
bered that the Nechells temporary station was built 
as an urgent measure during the war, in view of the 
growth of power demand in the area. It was put 
into operation nine months after the commence- 
ment of construction, Further assistance was 
obtained during the war period by adapting the 
private generating station of the Dunlop Rubber 
Company, at Fort Dunlop, to run in parallel with the 
Corporation system. As the demand for power is 
still increasing rapidly in the area, the erection of 
a further station, to be known as Hams Hall B, 
has been sanctioned. This, which will be situated 
some 700 yards from the existing Hams Hall station, 
is planned for an ultimate capacity of 321,000 kW, 
the plant consisting of six 53,500-kW_ turbo- 
generators. Work is to be commenced in October. 

An interesting feature of the Birmingham electri- 
city supply during the last few years has been the 
change-over from 25 cycles to the standard 50 cycles. 
This has been a task of great magnitude and has 
involved the conversion, or replacement, of 955,000 
kW of departmental or consumers’ plant, The 
work was started in April, 1931, and was completed 
in April, 1937. The total cost of the change of 
frequency was 2,357,7401. The generating station 
side of the work included the re-winding of all the 
alternators in Nechells station and the first two 
30,000-kW machines at Hams Hall. It will be 
realised that the change-over in a large factory 
containing, perhaps, hundreds of motors, was a 
job of considerable complexity, involving close 
co-operation with the works management. In 
general, the procedure was to arrange that the fac- 
tory should be given an alternative supply at the 
new frequency, the original one still remaining 
available. In this way it was possible to change- 
over one bay, or one section, of a works at a time, 
without interfering with general production. In 
other cases, frequency-changers were introduced, 
so that the type of supply could be changed in a 
distribution area without large customers being 
immediately affected. They thus had leisure to 
make the final change in their own time and in 
reference to their own works procedure. The whole 
of the work of the change-over has been carried 
through under the direction of Mr. Frank Forrest, 
M.Inst.C.E., the present chief engineer and manager, 
who succeeded the late Mr. R. A. Chattock in 1930. 
The first part of the Hams Hall station and the 





* ENGINEERING, vol. cxxviii, page 545, et seg. (1929). 
{ ENGINEERING, vol. cxliii, page 453, et seg. (1937). 
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Nechells stations were constructed under Mr. | 
Chattock’s direction. The Institution party were | 
weleomed during their visit to the Hams Hall 
station by Mr. Forrest. 

In connection with the visit to Hams Hall power 
station, an inspection was made of the neighbouring 
Hams Hall transformer and switching station of the | 
Central Electricity Board. This is one of the 19} 
primary substations of the Central England Area. 
It contains four 11,000/132,000-volt, 45,000-kVA 
transformers, feeding six outgoing lines. The 
transformers, of the three-phase type, are fitted | 
with tap-changing gear. They are designed for 
natural cooling up to about half load and thereafter | 
are cooled by a combination of oil circulation with | 
forced air blast, the cooling plant being brought | 
into operation automatically when a pre-determined 
winding temperature is reached. The station 
contains seven main cireuit-breakers with a rup-| 
turing capacity of 1} million kVA. The grid lines | 
leaving the station each consist of 7 strands of | 
galvanised-steel wire, forming a core, and 30 strands | 
of 0-11-in. aluminium wire. The outside diameter 
is 0-77 in. The towers are of copper-bearing steel 
and, as in other parts of the system for which the 
late Mr. W. E. Highfield was responsible, final 
protection is obtained by painting. A matter of 
considerable interest is that the 1,200 insulators 
which are employed in the substation are regularly 
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vapour lamp is developing in a remarkable way, 
its output is still far from the millions in which the 
output of filament lamps is counted. Another 
|feature of great interest in connection with the 
| visit- was the display arranged by the research 
laboratory. In this, demonstrations had been 
arranged illustrating recent work in connection 
with such matters as noise analysis, lighting 
problems, photo-electric cells, television, and other 
aspects of the many-sided work of a modern 
electrical research laboratory. After the Rugby 
lunch the party proceeded to Warwick, where a 
reception was held by the Mayor, Councillor F. W. 
Turner, in the grounds of Warwick Castle. After 
a visit to the Castle, dinner was provided by Messrs. 
The Midland Counties Electric Supply Company, 
Limited, in St. Nicholas Park. The party then 
proceeded to Stratford-on-Avon. 

The morning of Thursday, July 7, was occupied 
by a visit to the Longbridge Works of Messrs. 
|The Austin Motor Company, Limited. These, 
ing, Wednesday, July 6, was a visit to Rugby | with a total area of 220 acres, are stated to be the 
to inspect the works of Messrs. The British Thomson- | largest single motor works in Great Britain. They 
Houston Company, Limited. This took place in | employ 20,000 workpeople, have an output of 
the morning, the company providing lunch after- 80,000 vehicles a year, and contain 6,000 production 
wards ; Mr. W.C. Lusk, the chairman of the British | machines. No better illustration of the develop- 
Thomson-Houston Company, presided at the lunch | ment of shop practice, as illustrated in this factory, 
party. Again, it) could be found than the fact that in 1922 fifty-five 
of a Summer) men were necessary to build one Austin car per 


20,000 sq. ft., are stated to be the first in the world 
devoted to the manufacture of both water-cooled 
and pumpless air-cooled steel-clad rectifiers. The 
importance of the mercury rectifier in modern 
electrical work cannot be better illustrated than 
by saying that Messrs. The General Electric 
Company has supplied 44,000 kW of plant of this 
type to the London Passenger Transport Board. 
Approximately 11,000 kW of this plant is of the 
pumpless air-cooled steel-clad type. Among the 
work to be seen going through the shops were 
examples of 1,500,000-kVA outdoor circuit breakers, 
of which 100 have already been supplied by the | 
firm to the Central Electricity Board. A 45,000- | 
kVA, 132,000/33,000-volt transformer for the 
Birkenhead substation of the same authority, 
was also to be seen. As we recorded last week, a 
Civic Reception was held in the evening at the 
Council House, the guests being received by the | 
Lord Mayor and Lady Mayoress. 

The technical feature of the next day of the meet- 
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cleaned by means of a water jet supplied from a Meeting to attempt to give any adequate account | 
hose held in the hand. This operation was carried | of an undertaking of the magnitude of the Rugby | 
out during the visit. An earth connection was made | works. The company commenced operation in 
to the brass nozzle of the hose, but we were assured | Rugby with a factory of 500,000 sq. ft. floor area | 
that no effect was felt by the operator even if| and a few hundred employees. To-day, the Rugby | 
this precaution were omitted. The washing of the | works cover an area of 94 acres and employ 9,000 | 






week, while to-day, one car per week is the work 
of nine men only. The works are divided into three 


| main sections, the body factory, the engine factory, 


and the transmission, chassis and assembly factory. 
This latter factory, which is the largest of the three, 
also includes the drop-stamping shop and tool-room. 





insulators in this way appeared to be followed, 
for a few minutes, by a brush discharge. 

The afternoon of Tuesday, July 5, was occupied 
by a visit to the Witton works of Messrs. The General 
Electric Company, Limited, who entertained the 
party to both lunch and tea. In a graceful speech at 
the lunch, Dr. Railing expressed the pleasure of the 


company in being able once again, after an interval | 


of thirteen years, to welcome the Institution to 
Witton. ‘The Lord Mayor of Birmingham, Coun- 
cillor E. R. Canning, also spoke and expressed a 


similar pleasure on behalf of the City of Birmingham. | 


The electrical industry, he said, was a very important 
one among those to which the present-day prosperity 
of the town was due. Many of the older industries 
with which the name of Birmingham was closely 


linked had not to-day the industrial importance of | 


earlier years, but fortunately their place had been 
taken by more modern developments, of which 
electrical work was a leading example. Sir George 
Lee responded to the speeches of welcome and 
expressed the thanks of the Institution for the cordial 
way in which they were being received. 

In the course of a visit of two hours or so, it was 
naturally impossible to make any extensive inspec- 
tion of a works covering a total area of 240 acres 
and having 70 acres of workshops, laboratories 
and offices. Equally is it impossible that we should 
be able to give any adequate account of the works 
in this article. This latter procedure is, fortunately, 
also have had many oppor- 
tunities in the past of describing examples both 
of the work carried out at Witton and various of the 
As is generally 
known in the engineering world, Witton, although 
the largest, is but one of a large chain of factories 
operated by Messrs. The General Electric Company, 
which constitutes the largest British electrical manu- 
facturing organisation and has a total of 40,000 
employees. In the course of the visit last week, 
the inspection included, am ong other departments, 
the main engineering shops, the mercury-are 
rectifier works, the high-tension test laboratory, 
the transformer and dry-battery shops, the high- 
tension switchgear works and its associated high- 
power test laboratory. This latter, which is one 
of the more important recent additions to the works, 
was described and illustrated in our columns about 
two years ago.* Among the various departments 
visited, the mercury-are rectifier works was of 
particular interest as illustrating the importance this 
particular development has assumed in the course of 
1 few years. The works, which cover an area of 


nine ce asary, as we 


shops and laboratories themselves. 


ENGINEERING, vol. exli, page 303 (1936) 





Although it has frequently been stated that the 
sale of new cars has fallen off in recent months, 
there was no evidence of this in the Austin works, 
which appeared to be in full production. Some 
15 per cent. of the output is exported. 

Leaving the Austin factory, the party proceeded 
to Stourport to view the power station of the 
Shropshire, Worcestershire and Staffordshire Electric 


| people. In the course of his speech at the lunch, 
| Mr. Lusk said that it was not now known why, | 
37 years ago, Rugby was chosen for the location 
of the works, but it was possible that it was looked 
| upon as a suitable town and in about the centre of | 
| England. That the choice has been entirely 
|satisfactory the history of the company, which 
in its technical aspects may be traced in the volumes 

Power Company. In the course of this visit, 


|of ENGINEERING, is sufficient evidence. 
In giving a brief account of the visit, it is not|!umch and tea were provided by the company, 
° > >; + “Itisley aki r > ~hair 
necessary that we should attempt to describe the | the Right Hon. Lord Eltisley taking the chair 
turbine factory and motor and generator shops, | @+ the lunch and welcoming the Institution party. 
as these have been dealt with more than once in|!” our issue of last week we referred to the Stourport 
our columns in the past. More particular mention | Station as being under construction during the 1925 
|may be made, however, of the control-gear factory | Summer Meeting of the enatiiashien. It was 
° - ° : . Cl , ne i > O97 s i ¢ 
in which the whole of the stages in the production of | officially opened in June, 1927, although it had 
control equipments for tube trains of the London | then been in epee for some time. The installa- 
Passenger Transport Board were to be seen. The | #0 then consisted of two 18,000-kW turbine 
order for these equipments is of such magnitude, | ts, operating with steam at a0 &. per square inch 
exceeding 1,000,002. in value, that a section of the | Pressure and 686 deg. F. A 20,000-KW set was 
factory has been laid out specially to deal with | added in 1929 and a 30,000-kW set, with additional 
'them. The order covers control equipments and boiler plant, in 1931. When a further extension 
motor-generator sets for 644 driving motor cars, | W858 made in 1934, with the addition of two more 
control equipments for 161 non-driving motor cars, | 30,000-kW sets, the Opportunity was taken to 
and auxiliarv wiring for 261 trailers cars. Provision | bring the plant more into accordance with modern 
is made for the eventual conversion of the trailers | Power-station practice, and the new sets were sup- 
to motor cars. The sets are being delivered at the | plied with steam at 650 Ib. per square inch and 
rate of 10 a week. A particular feature of this 850 deg. F. A third 30,000-kW set for this higher 
equipment is that it can be mounted under the | Pressure Is now being installed. This will bring the 
floor of the car, this arrangement saving space | total capacity of the station to 186,000 kW, for which 
equivalent to an extra passenger coach in a seven-car | ample cooling water is available, it being estimated 
teain. It not necessary that we should deal| that the minimum flow of the River Severn, on 
with the details of the gear here, as it was described | Which the station is situated, will enable 250,000 kW 
on page 51 of our issue of last week, in the course | be developed on the site without the use o 
of our article dealing with the first of the new | Cooling towers. A description of the station 
trains to go into service. appeared in our columns in the summer of 1927,* 
Another shop of great interest was the new lamp and of the coaling plant = the carly part of the 
' : ‘ , |following year.t The station, like others in the 
factory, in which filament coiling operations for | (, ical Winstone Dome lem teil te fon ole [om 
Mazda tungsten-filament lamps are being carried en pe Seen ee Se ae Soe eee 
. . . from 25 cycles to 50 cycles. This work now 
out. It was interesting to note that the proportion | wl getty ei. f the ty © eek 
of girl labour employed on this delicate work was eee eS ee 
noe thins te te» be coon fh Gomme ether wetle it | the change-over involved was given in our issue 
is also of interest that these operations are not of February 3, 1928, page 144, when we described 
. : oe . a 5,000-kW frequency changer installed in the 
paid for on a piece-work basis. This new shop} tati Thi ie toe oe ponetliser 
also produces automobile lamps, mereury-vapour | °* eet en ae a — a Sees 
lamps, glass-bulb mercury-arc rectifiers, photo- | In the evening of this day the party was entertained 
: 1 7 > fa by Messrs. The General Electric Company at the 
electric cells, &c. The large number of mercury- | rs a om pine ie ~ ™ a on y R: ‘ling 
vapour lamps going through the shop was evidence, — > . : ao The fur oe — "7 po 
. . . . rece r > s. s » ras 
lif any is needed, of the important place this type , “sat xs ws i pelcmagyn _ tle = 
lof lamp is now taking in industry. It was to be Me ee om , eh ute’ wr, h gpa 
| | 4 . B “lec 3 ¢ y have e- 
noted, however, that the proportion of hand work | — for eer we » hind. ye " i 
|in the manufacture of these lamps is considerably putetion for Aospulalty of this kind, and on ts 


| greater than in the case of filament lamps. The/| ~ 
| reason for this is obvious, since, although the mercury- 
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occasion they surpassed even their own high 
standard. 

The final day of the meeting, Friday, July 8, 
was not devoted solely to social functions, and in 
the morning a visit was paid to the Trunk, Toll and 
Central Telephone Exchanges in Birmingham. 
This was followed by a lunch at the Grand Hotel, 
given by the General Post Office. Mr. T. B. 
Braund, Birmingham Postmaster-Surveyor, took 
the chair and welcomed the guests on behalf of 
the Postmaster-General. Sir George Lee, the 
President, in the course of his speech in reply, 
carried on a conversation with Mr. C. Griffiths, 
Chief Engineer of the Post Office Union of South 
Africa, who spoke from a watering place in Natal. 
The conversation, which was amplified and was 
clearly heard by all the company, was transmitted 
by the new co-axial London-Birmingham cable to 
Rugby and thence by radio-telephone. Mr. Griffiths 
spoke over 1,200 miles of land line to Cape Town. 
In the afternoon of this day a visit was paid to 
Chadwick Manor, and in the evening a dinner was 
provided at the Botanic Gardens, Edgbaston, by | 
the City of Birmingham Electric Supply Depart- | 
ment. The guests were received by Sir Percival 
Bowers, Chairman of the Electric Supply Committee. 
At the dinner the toast of the Institution was 
proposed by Sir Percival and responded to by Sir 
George Lee, and the toast of the City of Birmingham 
Electric Supply Department was proposed by 
Mr. H. Hooper, Chairman of the South Midland 
Centre of the Institution and responded to by 
Mr. F. Forrest. 

This meeting at the Botanic Gardens formed an 
enjoyable finish to a very successful meeting. The 
numbers attending were above the average, as, 
owing to many deciding only at the last moment 
to attend, the official figure which we gave last 
week was considerably exceeded. As will have been 
clear from this condensed account, the Institution 
was entertained on a lavish scale and the functions 
were uniformly successful. The President, Sir 
George Lee, on the many occasions on which he 
was called on to speak, did so with felicity and 
humour. The success of the meeting owes much to 
him, as also to Mr. Hooper, who was indefatigable 
in his energy and attention to the members and their 
ladies. Mention must also be made of Mr. R. H. 
Rawll, the Hon. Secretary of the South Midland 
Centre, on whom the main work of organising the 
meeting had fallen. Some acknowledgement of 
this work was made by a presentation to Mr. Rawll 
at the dinner on the Friday evening. 
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THE LATE SIR JOHN SNELL, 
G.B.E. 


Str Joun SNELL, whose death, we regret to 
record, occurred in London on Wednesday, July 6, 
at the age of 68, though not a pioneer of electricity 
supply in this country in the sense that that descrip- 
tion is applicable to Crompton and Ferranti, 
had, for the last twenty years, played a leading 
part in its development, both on the technical and 
administrative sides. The two major legislative 
measures relating to the industry which have been 
passed during that period were largely due to his 
inspiration ; and the same is true of other proposals 
relating to electric distribution and traction which 
have not yet reached the statute book. In addition, 
he was responsible for the application and interpreta- 
tion of the various Acts and regulations through 
which the Government controls the operation of the 





industry. 

John Francis Claverton Snell was born at Saltash, 
Cornwall, on December 15, 1869, and was educated 
at Plymouth Grammar School, Finsbury Technical 
College, and King’s College, London, of which he 
was made a Fellow in 1929. After a four years’ 
pupilage with Messrs. Woodhouse and Rawson, 
he became a “* Cromptonian ”’ in 1889, being engaged 
with that firm inaugurating electricity supply, 
first in Kensington and Notting Hill and then in 
Stockholm. He next, for a time, acted as assistant 
to Major-General C. E. Webber in the erection of 
generating stations, country-house installations 
and underground railway work, the last in conjunc- 
tion with Mr. Greathead. In 1893, he became 





assistant electrical engineer of the St. Pancras 
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Vestry at a time when the electrical undertaking 
was under construction. In 1896, he was appointed 
borough electrical engineer of Sunderland, where 
he remained for nearly ten years. During this 
time he was responsible for the extension of the 
generating station from 740 h.p. to 5,000 h.p., 
and for the design and construction of a new station 
with an ultimate capacity of 20,000 h.p. In 1899, 
he was also appointed borough tramways engineer 
and undertook the conversion of the system to 
electric traction. 

During the latter part of his time at Sunderland, 
Snell was retained by the London County Council 
as consultant for one of the numerous schemes 
which were then being put forward for the unification 
of electricity supply in London. His _ interest 
in this matter, which foreshadowed the greater 
work in this direction he was afterwards to do, 
led him to leave the north and set up in practice 
as a consulting engineer. During this part of his 
career he also acted as adviser to the Buenos Ayres 
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THe Late Str Joun SNELL. 


and Pacific Railway. In 1910, on the death 
of Major Cardew, he entered into partnership with 
Mr. (now Sir Arthur) Preece, under the title of 
Preece, Cardew and Snell. Shortly after this, he 
acted as principal technical witness for the Post 
Office in the arbitration proceedings connected 
with the purchase by the Government of the under- 
taking of the National Telephone Company, and it 
is not too much to say that as a result of his endea- 
vours the State was saved a very large sum of 
money. His services in helping to bring these 
important proceedings to a satisfactory conclusion 
were rewarded with a knighthood, which was 
conferred in June, 1914. 

From the beginning of the war onwards, 
Sir John’s interests were mainly, if not entirely, 
concerned with electricity supply for power, 
domestic and other purposes, and his work in this 
field may perhaps best be dealt with in the form 
of an historical survey, for he was very closely 
connected with all that has occurred. The outbreak 
of the war and the subsequent increased demand 
for power brought home to all concerned the weak- 
nesses of the existing policy of electricity supply, 
though these weaknesses had for long been evident 
to the discerning few. It was clear that for economic 
reasons steps must be taken to interconnect the 
various generating stations, which, until then, 
had been obliged to operate in splendid isolation. 
At the instigation of the Board of Trade, com- 
mittees were set up in several districts to see 
what could be done towards closer co-operation 
by voluntary effort. Co-operation has, however, 
never been a strong point in the electricity-supply 
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industry, and it soon became evident that some 
catalytic agent would be necessary. In 1917, 
therefore, the Board of Trade appointed an Electric 
Power Supply Committee, under the chairmanship 
of Sir Archibald Williamson (now Lord Forres), 
of which Sir John Snell was a member. The 
recommendations of this committee were embodied 
in a Bill which was laid before Parliament in 1919. 
In this, the compulsory acquisition of generating 
stations, which were to be operated by District 
Boards, was foreshadowed. These proposals were, 
however, struck out of the Bill during its passage 
through the House of Lords and reliance had once 
again to be placed on the voluntary principle. 

The 1919 Act, however, provided for the appoint- 
ment of Electricity Commissioners, who, under the 
Minister of Transport, became responsible for the 
administration of the various statutes and regula- 
tions relating to electricity supply in this country. 
The work of this body (of which Sir John Snell 
was appointed chairman) is to be found recorded 
in its Annual Reports. It will be sufficient here 
to say that history repeated itself in that the 
voluntary system failed and that fresh legislation 
soon became necessary. For, to quote one of these 
documents, “a real re-organisation adequate to the 
needs of the country can only be achieved on the 
basis contemplated in the Act of 1919 by a marked 
change in the attitude of authorised undertakers 
in general and that, failing the disappearance of the 
obstacles which have hitherto retarded progress, 
the whole position will call for review.” 

As a result of this lack of advance, a committee 
was appointed in 1925 under the chairmanship of 
Lord Weir, to which Sir John acted as Technical 
Adviser. This body, as is well known, recommended 
the establishment of a Central Electricity Board 
with powers not only to erect a national system of 
transmission lines but to control the operation of the 
public generating stations throughout the country. 
These recommendations were embodied in the 
Electricity (Supply) Act of 1926, and their effects 
have, on the whole, been very favourable to develop- 
ment. Before very long, however, the opinion 
soon began to be expressed that further legislation 
was necessary to do for distribution what the 1926 
Act had done for generation and long-distance trans- 
mission. In the event, a Committee of which Sir 
Henry (now Lord) McGowan was chairman and 
Sir John a member, was appointed in 1935 
to review the organisation of the distribution of 
electricity in this country and to advise on methods 
of improvement and of expediting the standardisa- 
tion of systems, pressures and methods of charge. 
This committee, which reported in June, 1936, 
recommended a reduction in the present number 
of undertakings by the absorption of the smaller 
by the larger and that this re-organisation should 
be made compulsory. Ultimate public ownership 
of all undertakings was envisaged, and the complete 
standardisation of systems and voltages and, to a 
less extent, of methods of charge, was proposed. 
It is no exaggeration to say that these proposals 
have led to a good deal of criticism and the alter- 
natives, which were put forward by the Government 
a year ago in rather a curious guise, were even 
less favourably received. In 1918, Sir John was 
appointed chairman of the Board of Trade Committee 
on the Water Power Resources of the United 
Kingdom, and later of the Ministry of Agriculture 
Committee on Electroculture. Until his retirement 
from the Electricity Commission at the beginning 
of the present year, he was also engaged in the 
exacting day-by-day work of that office. 

In 1925, Sir John was made a Knight Grand 


Cross of the Order of the British Empire. He 
was elected an associate of the Institution of 


Electrical Engineers in 1891, becoming a member 
in 1896. He served as President in 1914 and had 
also been chairman of the North East Local Centre. 
He was awarded the Faraday Medal at the beginning 
of the present year. His connection with the 
Institution of Civil Engineers began in 1895, when 
he was elected an Associate Member, and he was 
transferred to the class of Member in 1903. He 
served on the Council and as Vice-President from 
1926 to 1931, and had been awarded the Watt 
Medal. He was also a Fellow of the American 
Institute of Electrical Engineers and a past-president 
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of Section G of the British Association and of the 
Incorporated Municipal Electrical Association. He 
was the author of a textbook on Power Station Design, 
which was first published in 1911 and of a number 
of papers on engineering subjects, and had served 
on the Advisory Council for Scientific and Technical 
Research. 








THE INTERNATIONAL ENGINEER- 
ING CONGRESS AT GLASGOW. 


(Continued from page 34.) 
Tue [ron aNbD Steet Inpustry ty Brita. 


Tue third paper presented dealt with “ Some 
Recent Developments in the Iron and Steel In- 
dustry in Britain,” and was contributed by Mr. A. 
MeCance, D.Sc., and Mr. T. W. Hand. Mr. Hand, 
who read the paper, described the more important 
smelting and rolling plants, especially in the Clyde 
district, as modernised during the post-war re- 
organisation of the Scottish steel industry, and also 
some recent developments in other parts of Great 
Britain. The plants dealt with included the Clyde- 
bridge Steel Works and Clyde [ron Works, together 
with the electrostatic gas-cleaning equipment cf 
the latter works, the Dalzell Steel Works and Mills, 


and the Glengarnock Steel Works, all of which are | 
controlled by Messrs. Colvilles, Limited ; in South | 


Wales, the East Moors Works of Messrs. Guest, 
Keen, Baldwins Iron and Steel Company, Limited, 
the Castle Works of Messrs. Guest, Keen and 
Nettlefolds, Limited, at Cardiff, and the Ebbw 
Vale Works of Messrs. Richard Thomas and Com- 
pany, Limited; and the Corby Works of Messrs. 
Stewarts and Lloyds, Limited. Some of these have 
already been described in ENGINEERING and in 
papers before technical institutions, but the authors, 


in their survey, directed attention rather to the eco- | 


nomic significance of the improvements introduced. 
For example, they pointed out the Clyde Iron Works 
and Clydebridge Steel Works had been arranged 
so as to establish, at the one composite works, 
features which had existed previously as detached 
units. The complete plant comprised coke ovens, 
blast-furnaces and steel works, the last-named being 
designed to receive much of its raw material as 
liquid iron, transported across a new bridge over 
the River Clyde. 

In the heavy-plate rolling mills at the Dalzell 
Steel Works, Motherwell, the slabbing mill was 
driven electrically and the plate mill by steam, 
while the plate shears were operated by hydraulic 
power. This apparent divergence of practice was 
designed to reduce unit consumption in the rolling 
process, and to allow the mill engine to work on a 
process-steam system, and had proved to be well 
justified. The merchant bar and wire-rod mill, at 
the Dalzell Works was the first Scottish mill to 
incorporate the continuous system of rolling. At 
the Glengarnock Works of Messrs. Colville’s, 
Limited, the weekly output per furnace had been 
increased from about 680 tons in 1920 to about 
1,230 tons in 1937, the consumption of coal per 
ton of ingots being reduced in the same period 
from 9-8 cwt. to 5-2 cwt. approximately. In these 
mills the drive was by reversing steam engines, the 
exhaust steam being led to a Rateau-type accumu- 
lator and thence to mixed-pressure turbo-generators, 
which provided all the auxiliary current with a 
live-steam consumption not exceeding 5 Ib. per 
kilowatt-hour. The Cardiff plant of Messrs. Guest, 
Keen, Baldwins Iron and Steel Company, Limited, 
embodied an arrangement novel to Great Britain in 
that a 3-ton ingot could be rolled direct, without 
cutting or reheating, into a single length of small 
billet or lightweight sheet bar. The Ebbw Vale plant 
of Messrs. Richard Thomas and Company, Limited, 
also incorporated methods not previously used in 
this country, wide strip sheet being produced by a 
continuous process which eliminated the inter- 
mediate product of sheet bar. 


DEVELOPMENTS IN ELECTRICAL ENGINEERING. 

A paper on “ Technical and Economic Develop- 
ments in Electrical Engineering * was read by Mr. 
8. B. Donkin, president of the Institution of Civil 
Engineers, who reviewed the progress of the industry 
since the previous Glasgow Congress, especially in 
relation to aspects on which doubts were expressed 
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at that time. Thirty-seven years ago, said Mr. | ward change, although its power output for a given 
| Donkin, electrical engineers were turning their | size had been more than doubled, at least, 70 per 
minds towards the electrification of railways and the | cent. of the improvement being due to increased 
possibility of regular speeds of 125 m.p.h. with | knowledge of the process of combustion, and of the 
electric railcars. The then president of the Con-| importance of the blending and treatment of the 
gress, the late Mr. James Mansergh, drew attention |fuel. More than 30 years ago, Professor Hopkinson 
| to papers on “ the wonderful three-phase system of | had called attention to the phenomenon of detona- 
| power transmission,” and “ one of the most interest-| tion, which was gradually recognised to be the 
ing of all inventions since the age of Watt—the | factor which set a limit to the performance of the 
steam turbine.” Neither main-line electrification | petrol engine. To-day a good deal was known 
nor the high-speed electric railear had yet fully | about the mechanism of detonation and a little of 
matured in this country, but the turbine and| the complicated chemical processes which brought 
three-phase transmission were well established. By | it about. Much had been learnt about the torsional 
1900-1, 354 local authorities and 164 companies| vibration of crankshafts, and the technique of 
were authorised to give public supplies in Great | lubrication, although we were almost as far as ever 











Britain, and 193 undertakings already operating | 


| from a real understanding of the fundamentals of 


supplied 125 million units. By 1936-37 the output | lubrication ; and vast strides had been made in the 
had increased to 17,147 million units, and the | technique of manufacture. 

capital invested had increased some twenty times.| The light high-speed Diesel engine was a develop- 
The extent of this expansion was due, firstly, to| ment almost of the last ten years. It was a pity 
the use of the alternating-current system, and, | that this development had not taken place long 
secondly, to the invention of the steam turbine. ago, and in parallel with that of the petrol engine. 
Without alternating current the growth of installed | Looking back, there was really no technical reason 
capacity to the 8,012,000 kW of 1936-37 would not | why it should not have done so. There was no 
have been possible. It was reported that the steam | limit in sight to the speed with which the process of 
consumption of one of the earliest turbines tested, in| combustion could be accelerated, provided that 
1892, was 27 lb. per kilowatt-hour. This had fallen | the requisite temperature and air movement were 
in 1900 to 18 lb. per kilowatt-hour for a 1,000-kW set, | ensured. In both types of engine the practical 
and for the larger sets now in commercial operation | limit of speed was determined by mechanical 
it was less than 9 lb. per kilowatt-hour. The highest conditions alone. So far, the high-speed Diesel 
overall average yearly efficiency recorded for a }engine for road work had been developed only in 
steam station in Great Britain rose from 17 per cent. the four-cycle edition, but there appeared to be 
| in 1922 to 27-7 per cent. in 1937. Several generating strong arguments in favour of the two-cycle type ; 
stations were now in service or under construction | jt would involve very difficult mechanical problems, 
with steam pressures above 1,000 lb. per square | but was likely to be the next development. The 
inch, and a 24,000-kW set ordered by the Russian aero-engine was a subject apart from petrol engines 
Government from a British firm was designed to/jn general, for it represented the summit of all 
work at 1,763 lb. per square inch and a steam | that science and practical mechanics, acting in 
temperature of 932 deg. F. The size of sets had | combination, had yet achieved. The average 
increased rapidly; one of 105,000 kW capacity | military aero-engine of to-day developed about 


was installed in Britain, and a set rated at 208,000 | 
| kW was in operation in Chicago. Several stations 
now generated at 36 kV. These developments 
were made possible by the patient investigation 
and research undertaken by the principal firms 
| or associations of firms in Great Britain and abroad. 
| It seemed probable that little additional reduc- 
| tion in cost per unit could be obtained without 
a radical alteration—difficult to foresee—in the 
basic principle of the application of science to design. 

In 1921 there were 665 British generating stations, 
with an average of less than 4,000 kW of installed | 
plant in each station. Co-ordination was begun | 
by an Act of 1919, but it was in 1926 that a further | 
Act set up the Central Electricity Board, authorised 
to construct a national "bus bar to connect a limited | 
number of selected stations. The grid, as 
completed in 1933, cost 43,000,0001., and had 
reduced the amount of spare plant required from | 
46 per cent. of the installed capacity, in 1921, to 
21-4 per cent. in 1936-37. An important effect of 
the grid, also, was to make generation by water- 
power more profitable ; hydro-electric plant was 
now 3-5 per cent. of the total installed. Of the | 
total current generated in 1920-21, the proportions | 
used for lighting and domestic purposes, public 
lighting, traction, and industrial purposes were, 
respectively, 16-5, 1-3, 10-7 and 71-5 per cent. 
The corresponding proportions for 1936-37 were 
37-6, 1-8, 6-3 and 54-3 per cent. Great Britain 
now employed 300,000 workers in the manufacture 
of electrical plant, and the industry was the fifth 
in importance. The disadvantages complained of 
in 1901 were still not entirely overcome, but in 
spite of this, the average rate per unit sold in 1936-37 
in Great Britain, namely, 1 -085d., was claimed to 
be the lowest in the leading industrial countries of 
the world. 














PROGRESS OF THE INTERNAL-COMBUSTION 





THE 





ENGINE. 


Mr. H. R. Ricardo, B.A., F.R.S., in a pape 
which reviewed “The Progress of the Internal- 
Combustion Engine during the last Twenty Years,” | 
expressed the opinion that the most spectacular | 
event during that period was the initiation and | 
successful commercial development of the light 
high-speed Diesel engine. During the same period, 
the petrol or gas engine had undergone little out- | 


ri! 
| 


1,000 h.p. and weighed little more than 1,000 Ib.— 
an achievement made possible only by exquisite 
design and workmanship, and by utilising to the 
full all that the most advanced science could 
provide. Its thermal efficiency was the highest of 
any of prime movers operating on a similar heat 
cycle, and it was normally capable of covering 
100,000 miles without overhaul. Many engines had 
a total of over 500,000 miles to their credit. Much 
of the advance had been accomplished during the 
last five years, and was attributable mainly to 
improvements in fuel. Fuels were now classified 
by their tendency to detonate, expressed in terms 
of their octane number. The best fuels supplied 
from roadside pumps had an octane number ranging 
from 75 to 80. Aviation fuel to-day had an octane 
number of 87, and great efforts were being made to 
produce 100-octane petrol in quantity. This would 
increase the possible power output of a super- 
charged aero-engine by about 30 per cent. With a 
high-octane fuel a specific fuel consumption could 
be obtained nearly equal to that of a Diesel engine. 
Apart from fire risks, the avoidance of which made 
no appeal to military authorities, the arguments in 
support of high-compression four-cycle Diesel 
engines for aircraft gave disappointing results when 
analysed; but there were possibilities in other 
directions, especially with low-compression but 
highly-supercharged Diesels, on which much explora- 
tory work was being carried out. It would have a 
greater fuel consumption than the petrol engine, 
but had the advantage that it involved little 
departure from well-tried practice. Personally, 
Mr. Ricardo felt no doubt that the future of the 
internal-combustion engine lay with the small 
high-speed type, pending the advent of the internal- 
combustion turbine—not, he thought, very far 
distant. 


MATERIALS AND MopERN DessiIen. 


Concurrently with the reading of Mr. Ricardo’s 
paper in Hall A, a paper by Professor Dr.-Ing. A. 
Thum, of Darmstadt, was presented in Hall B, on 
the subject of “‘ Research on Materials and Modern 
Design.” This paper, which we intend to reprint, 
in somewhat abridged form, in an early issue of 
ENGINEERING, concluded the programme for the 
morning of June 21. 


(To be continued.) 
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12-FT. RADIAL DRILL. 


CONSTRUCTED BY MESSRS. 


KITCHEN AND WADE, 


LIMITED, HALIFAX. 

















12-FT. GENERAL-PURPOSE RADIAL| lever to the right of this wheel controls the starting, 


DRILLING MACHINE. 


THE accompanying illustration shows the largest of 
a new range of heavy radial drilling machines recently 
developed by Messrs. Kitchen and Wade, Limited, 
Arundel-street, Halifax, for general-purpose work. 
The machine shown has a radius of 12 ft., the other 
two sizes of the range having radii of 10 ft. and 11 ft.. 
respectively. All of them are capable of drilling 
holes from the solid of 3$ in. in diameter in cast iron 
and 3 in. in diameter in steel, of tapping Whitworth 
threads up to 2 in. in diameter and gas threads up to 
4 in. in diameter, and of boring holes up to 12 in. in 
diameter. The pillar is of a particularly stiff design, 
with an external diameter of 24 in., and the arm is 
traversed by a 4-h.p. reversing motor at the top, the 
traverse being 5 ft. in all cases and a safety device being 
fitted to prevent damage from overrunning. The arm 
is so mounted on the column that it may be slewed 
by the pressure of one finger, yet the lock, operated 
from the saddle, is so effective that the whole machine is 
stated to be equivalent to a single solid piece when 
drilling is being done. The saddle on the 12-ft. machine 
has a traverse on the arm of 9 ft. 10 in. and the mini- 
mum and maximum distances of the spindle nose from 
the bedplate face are, respectively, 2 ft. 6 in. and 9 ft., 
the spindle traverse being 18 in. The standard bed- 
plate has a working surface 11 ft. 6 in. long and a 
width of 4 ft. 6 in. 

The spindle motor on the saddle is of 10 h.p. The 
driving gears are of hardened nickel-chrome steel and 
run in an oil bath, nearly all the shafts being mounted 
in ball bearings. As the machine is intended for general 
work a wide range of spindle speeds has been provided, 
obtainable by regulation of motor speed and gear 
changes, the lowest speed being 8-5 r.p.m. and the 
highest 800 r.p.m. There are 36 speeds altogether 
available. The gear changes are effected by the two 
levers at the left of the saddle, and the linked lever on 
the right. There are eight rates of power feed, with a 
range of from 36 cuts to 150 cuts per inch. The different 
feeds are obtained from the two levers seen imme- 
diately above the racking handwheel on the saddle. 
The double-ended lever behind this wheel provides 
quick adjustment to the spindle, applies the power 
feed and may be used as a sensitive feed for small 


| stopping and reverse movements, and operates through 
friction clutches on the drive. The control gear for 
both motors is seen immediately above the horizontal 
lever. The saddle and arm locking lever is seen to 
the left of the racking handwheel. The spindle is 
carried on a ball-thrust washer and is balanced bya 
compensating spring device. It is 24 in. in diameter 
at its smallest part. The feed rack is cut in the sleeve, 
which is of a special tough steel. The nose is bored 
with a Morse No. 5 taper and is cottered for boring 
bars, &c. The machine can also be supplied with 
two-way, right-angle or three-way beds, so that where 
complicated settings of work are concerned, a piece 
may be set up on one bed while drilling, &c., is pro- 
ceeding on the other. For very heavy work beds 
with motor-driven traversing gear, which enable the 
position of the pillar to be altered, are available. The 
bed in these machines does not, of course, form the 
worktable. 








THE NEWCOMEN SOCIETY. 


Ar first sight, the Lake District, which everyone 
associates with the lives and writings of Wordsworth, 
Southey, De Quincey and other famous literary men, 
would not appear to offer many attractions to students 
of engineering or technological history, and it has 
probably never previously been the centre for a meeting 
of an engineering society. But the members of the 
Newcomen Society, who held their summer meeting 
there from June 15 to June 18, found plenty to interest 
them, and in the course of their four-day visit were able 








to inspect mines, snuff mills, a paper mill, a bobbin 
mill, an organ factory, the last blast-furnace worked 
with charcoal as fuel, and, to see some of the local 
handicrafts. One of these was that of “ swill ” making. 
A “ swill” is a basket shaped something like a coracle, 
and is constructed of thin laths of oak, a wood which 
would appear most unlikely to lend itself to weaving. 
Members were shown how the logs were split into 
sections, these, after boiling, being readily torn into 
strips about 14 in. wide and a fraction of an inch thick. 
The “ swills” or ‘“ baskets’ are used in the district 
for many purposes. Among other engineering appli- 


ances which were seen were several water wheels and 
hydraulic turbines, while in the small engineering shop 





holes. An automatic feed trip is also situated behind 
the handwheel. Ordinarily fine hand feed is given | 
by the handwheel below the saddle. The horizontal ' 


of Messrs. J. Chaplow and Company, near Kendal, 
was a very early iron-planing machine, which was the 





en = 


centre of attraction. It was duly photographed and 
representations were made to the owner as to the 
value of the machine as a museum exhibit. 

The two mines visited were the Greenside lead mine 
of the Basinghall Mining Syndicate, near Lake Ulls- 
water, and the old copper mine at Goldscope, in the 
Newlands Valley, near Keswick. On the evening 
previous to the visit to this mine, Mr. Rhys Jenkins 
read a paper to the Society entitled “ The Society 
for the Mines Royal and the German Colony in the 
Lake District.”” The paper was largely based on the 
investigations of the late Mr. W. G. Collingwood, of 
Coniston, who, in 1912, published his volume “* Eliza- 
bethan Keswick.”” The moving spirit in the enterprise 
was the Rev. Thomas Thurland, at one time Master 
of the Hospital of the Savoy in London. With a 
German, Johann Steynberg, in 1561 he obtained a 
Royal grant concerning mines, and Steynberg succeeded 
in interesting an Augsburg firm, Messrs. Davig Haug, 
Hans Langnauer and Company. Germany was then 
the foremost country in the mining industry, and in 
the course of the next few years several parties of 
German miners were brought over to work in the then 
very remote Newlands Valley. Account books of the 
Haug firm are still preserved at Augsburg. The under- 
taking was under the direction of Daniel Hochstetter. 
Rights were obtained for mining for gold, silver, copper 
and quicksilver in various countries. In 1565 a com- 
pany was formed, and in 1568 this was incorporated as 
“The Government and Society for the Mines Royal.” 
Copper ore was sent from Keswick to Augsburg for 
assay, smelting works were established, and in the 
account books are references to stamps and water- 
wheels, blast furnaces and hides for the bellows. 
There were roasting furnaces, ore furnaces and a 
cupellation hearth. The process was a long one involv- 
ing, at one time, 21 operations. Besides the miners, 
copper beaters and coppersmiths were brought over, 
and the peaceful valley in which sheep now graze 
was a scene of great activity. Many of the Germans 
married English girls, the two sons of Hochstetter 
marrying daughters of Roger Nicholson, a prominent 
merchant of Newcastle-upon-Tyne. The account 
books referred to contain many interesting side lights 
on the question of transport when carriage by pack 
horses was the rule, and when Westmorland and 
Cumberland were in winter time sometimes cut off 
from the rest of the world. The copper obtained was 
sent to Newcastle-upon-Tyne, and thence to London 
by sea, and heavier goods for Keswick were transported 
in the opposite direction by the same routes. For 
lighter articles, however, there was a common carrier 
to and from London who carried his wares, such as 
rice, sugar, paper, baking pans and so forth, at a penny 
a pound. 

Like other enterprises, the Society for the Mines 
Royal passed through successful and unsuccessful 
periods, and their connection with the Lake District 
ceased at the time of the Civil War, when the buildings 
were destroyed. For about forty years after this no 
copper was made in England. 








LABOUR NOTES. 


THE writer of the editorial notes in the July issue 
of the Amalgamated Engineering Union’s Journal, says 
that the National Committee, at its meeting in More- 
cambe, after hearing a statement on the subject of 
armaments, congratulated the executive council on the 
policy it had “‘ so far pursued.” The resolution stated 
further, he writes, the view of the delegates on the 
situation “in terms that will command the general 
assent of the union membership—that is, that no 
interference with the rights and privileges of the 
organisation will be tolerated and that no form of 
dilution is necessary or justified by conditions in the 
industry.” ‘‘ There is no ambiguity,’ he goes on to 
say, “ about the union’s position ; matters will have to 
take their course. The executive council is fortified in 
its view of the situation—not only by the resolution of 
the National Committee, but by the march of events. 
There was a slight improvement, but not one of wide 
significance, in the state of employment in some 
sections of our trade. Official figures of the Ministry of 
Labour show, however, a remarkably large number 
of unemployed workers attached to the industry. 
Their numbers do not seem to diminish materially from 
one month to another.” 


Another decision of the National Committee was, it 
is stated, that “‘ a campaign should be launched for a 
basic minimum rate of pay for those production workers 
in the industry, other than machinemen, who are not 
eligible for the full district rate ; and the opinion was 
expressed that this basic minimum rate should be 
90 per cent. of the full district rate.” The question of 
payment by results was also discussed, and “ that of 
machine rates for lesser-skilled workers was the subject 





of a comprehensive resolution requiring action to 
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establish a basic minimum rate similar to the rate of 
semi-skilled and unskilled workers who are not eligible 
for the full district rate.’ 


One resolution on the subject of organisation 
contemplated,” the writer continues, national 
campaign to bring into the union skilled, semi-skilled 
and unskilled workers in every section of the industry. 
Attention was also directed to the necessity for a drive 
towards the organisation of all youths and appren- 
tices tesolutions on amalgamation with other unions 
catering for members in the engineering, shipbuilding 
and kindred industries also received consideration.” 
Other matters dealt with, it added, ** included 
dilutees and trainees, members working with high- 
speed tip tools, and the provision of additional facilities 
for shop stewards’ summer schools.” 


a 


is 


In June, the Home branch membership of the Amal- 


gamated Engineering Union decreased from 319,564 
to 319,461, and the Colonial branch membership 
increased from 33,613 to 33,764. The number of 


members in receipt of sick benefit decreased from 3,703 
to 3,286, and the number in receipt of superannuation 
benefit increased from 33,613 to 33,764. The number 
in receipt of donation benefit increased from 3,109 to 
3.510, and the total number of unemployed members 
from 7,686 to 8,207. 


Notice was given in the London Gazette, on July 5, 
of new Regulations and Orders made by the Home 
Secretary under the Factories Act, 1937, which came 
into force on July 1. A Regulation made on June 30 
prescribes under Section 73 (8) of the Act conditions 
subject to which employment in different parts of a 
factory or the employment of different sets of persons 
in different processes, may be treated for the purpose 
of reckoning overtime, as if it were employment in 
different factories. Another specifies under Sections 15 
and 16 conditions under which certain operations may 
be carried out at unfenced machinery. These regula- 
tions will come into force on August I. 


An Order made under sub-section (2) of Section 160 
postpones from July 1, 1938, until January 1, 1940, 
the coming into operation of certain requirements of 
the Act in certain cases, namely, (1) the requirement 
contained in sub-section (2) of Section 13 of the Act 
as respects factories in which the main transmission 
machinery is driven wholly or partly by water power ; 
(2) the requirements contained in sub-sections (3), (4), 
(5) and (7) of Section 22 as regards hoists or lifts con- 
structed or reconstructed before the passing of the 
Act in warehouses to which the provisions of Section 22 
are applied by sub-section (3) of Section 105, subject 
to the condition that the hoist or lift shall be securely 
fenced so far as is reasonably practicable 


The Home Secretary also gave notice that, at 
expiration of forty days, he proposed to make regula- 
tions under sub-section (9) of Section 73, entitled the 
Factory (Individual Overtime) Regulations. These, it 
was explained, would enable the occupier of a factory 
in which was carried on the manufacture of a variety 
of light metal articles, or of fittings or accessories 
composed wholly or largely of metal, to adopt the 
provisions of the Regulations allowing overtime 
employment to be calculated by reference to the 
individual in substitution for the provisions of the 
Section limiting overtime employment by reference to 
the factory. Copies of these Regulations and Orders 
may be obtained from H.M. Stationery Office 


The Ministry of Labour's Holidays-with-Pay Bill, 
which seeks to give effect to many of the recommenda- 
tions of the Committee set up to examine the idea, 
was published last week. Under its provisions, 
Trade Boards and Farm Wages Committees will have 
power to grant seven days annual holiday with pay, 
and the holidays thus provided are to be additional 
to any that a worker would be entitled to under other 
legislation. The Bill is also to apply to the Road 
Haulage Central Wages Board, which is being set up 
under recent legislation. An employer who fails to 
provide the prescribed holiday will liable to a 
maximum penalty of 201. The Ministry of Labour 
is given power to assist in administering voluntary 
schemes, and, if desired, to pay out the holiday money 


be 


on behalf of approved schemes. 


The claim of the trade union side of the Joint 
Industrial Council for the electricity supply industry, 
for a wage advance of 2}d. an hour, has been rejected 
the Industrial Court. In the autumn of last 
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year the unions asked for an advance of 3d. an hour, 
and in the Joint Industrial Council agreement was 
reached on the basis of ?d. an hour. 
expressed dissatisfaction with the agreement, the 
trade-union side of the Council made a demand for the 
balance of the 3d. an hour originally claimed. 


referred to the Industrial Court. 


At its annual conference in Southport, the National 
Union of Railwaymen approved the programme 
of demands submitted by the executive to the main-line 
railway companies. These include a minimum wage 
of 50s. per week, two weeks’ holiday with pay, and 
the termination of certain arrangements for spread- 
over working and extended rosters of duty. Mr. J. H. 
Potts, a member of the executive, stated that it had 
been made clear to the companies that the items enu- 
merated were what they expected to obtain and did not 
constitute a broad programme merely for negotiation. 
The executive had determined that the claims must 
be realised without any qualification and they expected 
every member of the union to stand firm. 


The conference adopted a resolution declaring that 
the time was ripe for the complete co-ordination 


| of the transport system under public ownership and | 


control. An adequate and efficient transport system 





As the operatives | 


The | 


| parties failed to agree and the claim was, accordingly, | 








_ __[Jury_15,_1938. 


Order of May 4. In accordance with this Order, 
| certain undertakings may in alternate weeks work an 
extra day of 7 hours 45 minutes, in addition to the 
| normal week of 38 hours 40 minutes, and others may 
work this extra day every week. Such extra days are 
regarded as overtime and must be paid for at the 
rate of time-and-a-quarter. 


Industrial and Labour Information states that the 
sub-committee on sand blasting, which was set up by 
the German Labour Protection Society (Deutsche 
Gesellschaft fiir Arbeitsschutz) as a branch of its com- 
mittee on silicosis, met in Hamburg and considered 
| the following questions: Examination of sand pits 
(quartz); taking samples and determining the silica 
content of commercial sand (quartz) ; experiments on 
animals to establish whether very fine dust is liable to 
induce pulmonary fibrosis; research work on the 
relation between hardness and silica content of sand ; 
examination of samples of moulding sand; inspec- 
tion of steel grit (stahlkies) factories, to improve the 
| essential properties (hardness); examination of the 
| possibility of employing steel grit in foundries ; metal- 
lurgical and metallographical testing of steel grit. The 
sub-committee on grinding, which was set up under the 
same conditions as the above committee, met in Frank- 
| fort. Reports were presented on the artificial grind- 
stones which have so far been introduced into industry, 
and on clinical, radiologica land anatomo-pathological 
experience in regard to pneumoconiosis among grinders. 





it was declared, could not be provided under the present | 


wasteful competitive system. The mover of the reso- 
lution said that this was the policy not only of the 
but of the Labour movement of this 
country. Some of them could recall the chaotic 
conditions which prevailed before the grouping of the 
railways. It would be a logical sequence to the 
grouping of the railways if the four groups were merged 
into one. They had to-day the same chaotic conditions 
existing in the road transport system as prevailed 
on the railways prior to the grouping. The time 
had arrived to co-ordinate the whole of the transport 
services, whether by rail, road, air, or sea, into one 
entity. 


A resolution was carried unanimously, expressing the 
opinion that the existing workmen’s compensation 
legislation did not provide equitably for victims of 
One contributor to the discussion, referring 
to the recent record run on the London and North- 
Eastern Railway, said that to travel at 125 miles an hour 
must mean a serious strain on the nervous energy of 
those who operated the train. “The aim of the 
railway companies,” he observed, “* continually is 
to speed-up the time tables; but you cannot claim 
workmen’s compensation for nervous diseases under 
the Workmen’s Compensation Act.” 


The continuance in unemployment of nearly 
2,000,000 people was declared in another resolution 
to be “a disgrace to twentieth-century civilisation.” 
Government was condemned for its failure to 
adopt adequate and suitable plans for dealing with 
the problem. Having regard to the fact, the resolution 
continued, that unemployment would be accentuated 


when the present armament activity slackened, efforts | 
should be made immediately to check the slump by a | 


comprehensive programme of public works, the adop- 


tion of the principle of the 40-hour working week, | 


and adequate pensions on retirement at 60. 


In his address at the opening of the conference, 
Mr. Griffiths, the president, it will be recalled, expressed 
the opinion that an amalgamation of the three trade 
unions of railwaymen was desirable. Commenting 
upon the suggestion, the Associated Society of Loco- 
motive Engineers and Firemen declares that complete 
unity of railway workers could be better achieved by 
the application and extension of the terms of the 
proposed agreement between the Associated Society of 


Addressing the annual conference of the Electrical 
Trades Union, which opened at Torquay on Monday 
this week, Mr. C. W. Bussey, the president, expressed 
| the opinion that the electricity-supply industry should 
| be nationalised. The only possible alternative to the 
| further exploitation of the industry by financial interests 
was, he said, Government ownership and control through 
| regional councils on which the municipalities would still 
| play an important part. The Government proposals 
| appeared to be nothing less than the granting to the 
| large companies of a further long period of exploitation 
| of the public and the elimination of many of the 
municipal undertakings. “We are,” Mr. Bussey 
| declared, “up against the problem of private versus 
| public ownership of a national service. Every step 
should be taken by us to protect the public and the 
industry against such a ramp.” 





| Owing to revisions which were made in September, 
1937, in the procedure for counting the unemployed, 
the figures given for June, 1938, are not, the Ministry 


| of Labour states, strictly comparable with those com- 


| piled in June, 1937. When allowance has been made 
| for the effects of the revised procedure, however, it is 
estimated that between June 21, 1937 and June 13, 
1938, there was an increase of about 213,000 in the 
| numbers wholly unemployed (including casuals), and of 
about 287,000 in the numbers temporarily stopped, 
a total increase of about 500,000 made up as follows :— 
| men, 283.000; boys, 17,000; women, 181,000; and 


| girls, 1,900. 


Between May 16 and June 13, according to the 
Ministry of Labour, the numbers unemployed increased 
| by 16,542 in the Midlands, by 41 in the North-Eastern 
area, by 29,478 in the North-Western area, and by 7,317 
in the Northern area. They decreased by 140 in the 
London area, by 9,652 in the South-Eastern area, by 
1,857 in the South-Western area, by 10,051 in Scotland. 
and by 7,571 in Wales. 








Tue Instirution oF Exectrricat Encineers.—Dr. 
A. P. M. Fleming, C.B.E., director of Messrs. Metro 
politan-Vickers Electrical Company, Limited, and 
manager of the research and education departments 
| at Trafford Park, Manchester, 17, has been elected 
president of the Institution of Electrical Engineers. 


Locomotive Engineers and Firemen and the National | 


Union of Railwaymen. Such an arrangement, it is 


claimed, would enable the two unions to act jointly | 
when such executives had agreed to do so at a specially | 


held meeting. ‘‘ We feel,” the statement adds, “ that 
absolute amalgamation has its limitations and dangers 
of denying large and important sections of organised 
workers full opportunity of exercising their democratic 
right of determining policies and movements according 
to their viewpoint.” 


The temporary system established by the French 
Decree of November 17, 1936, laying down the condi- 


tions of application of the Forty-Hour Week Act of | 


June 21, 1936, to underground workings in iron and 
other metalliferous ore mines and underground asphalt 
mines, was extended for certain undertakings by an 





Arr-Rarip Protection Instirure.—Intended to act 
as a professional advisory organisation for all air-raid 
precaution activities, the Air-Raid Protection Institute 
has been formed in London. The president is Mr. 
Oliver Simmonds, M.P., and the Council includes Dr. 
Haden Guest, M.P., Mr. Duncan Sandys, M.P., Sir 
Malcolm Campbell, Mr. F. Cox, Mr. J. Falkiner Nuttall, 
and Mr. W. Braxton Sinclair. Steps to establish the 
Institute were taken some months ago. In addition to 
setting up a professional body, the objects are to en- 
courage measures to protect the civil population against 
air raids, to study and advance air-raid precautions, 
to advise and assist authorities, companies and the 
| general public, and to advise applicants with regard 
to the application of air-raid precaution measures in 
particular cases. Until suitable premises have been 
found, the address of the Institute will be 18, Essex-street 
Strand, London, W.C.2. 
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for these machines in this country are Messrs. Geo. H. 
Alexander Machinery, Limited, 82, 83 and 84, Coleshill- 
street, Birmingham, 4. 

It should be understood, however, that the machine 


can be used not only for cutting with the bandsaw, to 32 teeth per inch, and in 
but for finishing by means of a continuous file slipped | having two setting widths. 
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three types of set, each 
In the “ raker”’ tooth, 


Tse bandsaw, though it was invented as far back | on to the saw pulleys, and, moreover, that it is made in| used for all steel and iron-cutting except sheets and 
several types and in a number of sizes, the chief | tubes, one straight tooth is followed by two teeth set, 


as 1808, and came into use for woodworking some 


40 years later, remained confined to that industry for | object of which is to handle thicker materials in the | respectively, to right and left. 


another half century, when it began to be employed 
for metal cutting. The drawback to the appliance used 
in this way, was the width of the blade. which limited 
it to such straight line operations as cutting off or, 
at best, to the shaping of large work, having easy 
curves. A fundamental change in saw design. made 
in the last two or three years, has, however, enabled 
the metal-cutting bandsaw to be employed in shaping 
metals with complex contours involving small radii. 
this change consisting in the use of very narrow and 
thin saws ranging from yy in. to ~ in. in width and 
0-025 in. thiek. We give below some account of this 
bandsaw, known as the * Do-all”’ contour machine. 


which is manufactured by Messrs. Continental Machine 
Specialties, Inc., Minneapolis, Minnesota, U.S.A., and 
illustrate it with Figs. 1 to 5, on this page. 


The agents 





larger sizes, to handle work of varying area and so 
forth. Cases in point occur in the illustrations of 
Figs. 1 and 2. 


The gap of the machine in Fig. 1 is| 


considerably larger than that of the machine in Fig. 2, | 
while a striking difference is also observable in the | 


nature of the work. In the first case, although two 
superimposed grilles are being cut together, the total 
| thickness is not great, but in the second case a block 
| of considerable depth is having a portion cut from the 
centre. 
deal with work 12 in. in thickness. It is not, of course, 
claimed that one kind of saw blade can be used for all 
| classes of work, variation in tooth pitch, setting and 


In the “ wave” tooth 
one straight tooth is followed by three teeth set to 
one side, the next straight tooth preceding three teeth 
set to the other side, and so on. This is used for tubes 
and sheets. The “ straight’ tooth follows normal 
wood-saw practice, alternate teeth being set to opposite 
sides, and is used for brass, copper, plastics, &c. The 


| width over the teeth is either 0-033 in. or 0-040 in., 


The largest machine will, as a matter of fact, | 


temper being required, but the change-over of the blade | 


| is easily and rapidly made. The saws are accordingly 
made in eight different pitches, ranging from 8 teeth 


the blade thickness being 0-025 in. in all cases. Three 
degrees of temper are used to cover materials from 
high-chrome high-carbon steels to aluminium. The 
width of the blade used depends on the curvature of 
the cut; thus a blade j, in. wide will follow, with the 
heavier-set saw, a radius of 4 in., and a saw j in. 
wide, of the same set, will go round a radius of 1 in. 
The variety of saw outlined above does not necessarily 
mean that all these kinds are required for a particular 
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machine. 
normally undertaken. 
are necessary ; thus, for punch and die cutting, two or 
three different types at most are all that are generally 
found necessary, a general practice being to employ 
a 12-tooth “ raker”’-set saw, of 0-04 in. set and of 
medium temper. 


Naturally, also, different materials and different the die is too large to enter the hole in the die, so a 
thicknesses of the same material require different | continuous file, substituted for the saw is used, both | 


cutting speeds, a condition which is met by an infinitely 
variable speed-change gear on the drive. When 
cutting high-chrome high-carbon steel a rate of 75 ft. 
per minute is used, but when cutting aluminium the 
speed is increased to 450 ft. per minute. The correct 
speed required is indicated on the large dial seen on 
the upper casing in both Figs. 1 and 2. This is not a 
control, but a selecting device. The names of the 
materials likely to be met with are spaced round the 
circumference of the outer and rotating part of the 
dial. The fixed centre has an open slot divided so as 
to indicate blade speed, teeth per inch, nature of set, 
nature of temper and file speed. By setting the material 
description in line with a pointer at the top of the slot, 
the appropriate data are exposed in the several openings 
of the slot. The selected speed is controlled from the 
dial indicator best seen to the left of Fig. 2, the actual 
setting being done by a knob on the base. The variable 
speed gear is of the movable cone-pulley type, and 
has a 16 to 1 range. It consists of two split pulleys 
at each end of a pivoted arm, one taking the belt from 
the motor at one end, the other taking the belt to the 
saw-pulley drive at the other end. The other two 
pulleys simply transmit the drive and the arm auto- 
matically takes up a position giving the correct belt 
tensions as the several pulleys are opened or closed. 
It will be gathered from Fig. | that the whole of the 
drive, including the motor, is housed in the base and 
the saw blade, except the actual cutting portion, is 
completely shielded. Hinged doors are provided for 
access in mounting the saw and the upper pulley can 
be raised, lowered or tilted as desired. The table can 
also be tilted in four directions. The saw is held close 
to the top of the work by an adjustable guide fitted 
with hardened blocks and a hardened thrust roller. 
The swarf is blown away by compressed air, the cut 
being illuminated by a special lamp and, when fine 


The range depends upon the class of work | can be 
In actual practice, few types| between die and punch being only in. 





work is being dealt with, watched through a suitably 
mounted magnifying glass. 

Since when sawing an internal contour, that is, one 
in which the saw follows a closed path, the blade must 
be joined after one end has been threaded through 
the starting hole, and further, must be cut in order 
to remove the work on completion, some means are 
desirable for carrying out these operations in a situation 
close to the saw. In the machines here dealt with 
the apparatus is conveniently arranged on the column 
of the saw, as shown in the lower left-hand corner of 
Fig. 2. In this illustration, the saw blade is seen 
detached from its pulleys, threaded through the work, 
and held in the jaws of a semi-automatic electric 
butt welder. A diagrammatic view of the welder is 
given in Fig. 3. The procedure of making a weld is 
as follows :—The ends of the blade are scarfed on 
the small grinding machine, seen below the welder in 
Fig. 2, and are then clamped as shown in Fig. 3. 
silver solder and flux being inserted in the joint. The 
right-hand jaw is fixed, but the left-hand one is carried 
on a lever so that it is capable of practically horizontal 
movement. Depression of the operating handle a 
closes a contact switch 6 and completes the circuit 
through a transformer and the clamps, the current 
then heating the saw blade. It will be noticed that the 
lever of the movable jaw bears against a stop c on the 
arm of the operating handle, against which it is pulled 
by a spring d, the degree of tension of which can 
be regulated. The movable jaw is, further, connected 
by links to a mercury switch ¢, which is on the primary 
winding circuit of the transformer. When the opera 
ting handle is depressed the stop ¢ releases the lever. 
which is then pulled over by the spring and presses 
the two parts of the saw blade together. The move- 
ment of the jaw, which does not take place until the 
metal is at welding heat, that is, plastic, causes the 
mercury switch to tilt and breaks the circuit. The 
saw is allowed to cool and is then re-heated to a straw 
colour by manipulation of the selector switch f, which 
controls the primary circuit. This switch also 
used to determine the appropriate current for different 
widths of saw blade. The blade is then removed and 
the joint ground on the small wheel, when it is ready 
for replacing on the pulley. It is stated that the blade 
thus welded will not break at the joint, but that the 
joint may be re-opened by heating in the welder. It 
can be opened in this way some five or six times, after 
which a fresh place for the joint should be selected. 
The total time required for the setting up for an in- 
ternal cut is about five minutes 

The work shown in Fig. 2 is typical of a class for 


18 


which the machine is often used, viz., that of cutting 
a punch and die from a single block 
reugh 


When only 


blanking operations are to be done the cut 
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clearance 
When, | 
however, a sharp edge is required on the blank, the 
usual procedure is to set the table at an angle so that 
the punch and die are cut with tapered surfaces all | 
round the outline. When the table is tilted in an 
appropriate plane, the contour of the bottom edge of 


made with the saw vertical, the 


tapered edges, that is. the top edge of the die and the | 
bottom edge of the punch, being filed square with the 
surfaces of the parts. This provides relief on the two 
cutting edges, and also eliminates the notches of the 
starting hole. The continuous file consists of a steel 
band which carries a number of files } in. wide, so 
mounted that the actual cutting surface is continuous. 
The band itself can bend freely in passing over the 
pulleys. The joint is made with a snap fastening. 
As the files only cut in one direction, viz., downwards, 
there is no tendency for the work to lift off the table. 
and the life of the files is long compared with that of 
one subject to the usual reciprocating motion. The} 
filing speed varies from 75 ft. to 160 ft. per minute, | 
according to the material. 

Two examples of plain sawing are shown in Figs. 4 
and 5. To give some idea of the time taken on work, 
the die shoe in Fig. 4, the size of which can be estimated 
from the man’s hand, was started from one hole and 
the cut completed in 28 minutes, using a saw } in. 
wide with 10 teeth per inch, of the raker-set 0-04 in. 
over the teeth, medium temper, and running at 175 ft. 
per minute. This illustration shows very well an 
advantage claimed for contour sawing in that the 
material removed is in one piece and is not largely 
reduced to swarf, as would be the case if it were drilled 
out, for instance. As already stated, the centre in 
many cases is utilised as a punch, but when this is not 
desired it would be in usable condition for some other 

rpose. 

The example shown in Fig. 5 illustrates contour 
sawing used in conjunction with welding in the con- 
struction of jigs and fixtures. It is not claimed 
that this method of construction can invariably be 
adopted. In the case illustrated the jig was wanted in 
a hurry, and, apart from the delay entailed in making 
a pattern, obtaining a casting from it and machining 
where necessary, the cost of the pattern would 
have been unduly large as only one jig was required. | 
The eight parts of which the jig was made were cut 
out by a saw j in. wide, and of the same character- 
istics and speed as that used in the previous oxample, 
in two and a half hours, and a further half-hour was 
required for welding. The feed is either by hand 
or by a screw gear, depending on the nature of the 
contour. The feed rate varies according to both 
material and thickness. Thus, cast-iron } in. thick 
can be cut at the rate of 154 in. per minute, but when | 
6 in. thick the rate is 4% in. per minute. The corre- 
sponding figures for mild steel are 9 in. and } in. per 
minute, and for high-chrome high-carbon steel 1} in. | 
and 4 in. per minute. As regards accuracy of cut in 
the horizontal plane, the saw is stated to cut without 
deviation from a marked line of more than 0-008 in., 
while vertically the variation is equally satisfactory, 
an approximately cylindrical cam 6 in. long, for instance, 
being finished with a difference of only 0-002 in. 
between the diameters at opposite ends. 














IN SHIPBUILDING.* 


James Montcomerte, D.Sc. 


TRENDS 
By 


\ survey of shipbuilding practice in many countries 
though seeming to show a great diversity of operations 
and ideas all applied to the production of the finished 
ship may show some lines of advance justifying the 
title of the paper. 

Design of Hull Form.—It is frequently stated that 
ships are steadily increasing in size and speed. I have 
examined the principal dimensions of all British sea- 
going cargo ships submitted to Lloyd’s Register for 
classification beginning 1920, and including those now 
building or recently completed. I find that there has 
been little change in the average length, which varies 
between 400 ft. to 410 ft., or in the depth, which, for 
full seantling ships, remains stationary at about 30 ft., 
or, in the case of shelter-deck vessels, about 36 ft. 
There has been a gradual increase in breadth, however. 
In 1920 the average breadth was L/10 plus 12-5; 
to-day it is L'10 plus 16. For shelter-deck steamers 
in 1920 it was L/10 plus 13-5; to-day it is L/10 plus 
15-0. This increased breadth must be considered in 
association with a reduction in the displacement 
coefficient corresponding to a definite increase in 
speed, an increase which is probably an effect of the 
increased efficiency of motor machinery at higher 

* Paper read before the International Conference of | 
Naval Architects and Marine Engineers, London, on | 
Thursday, June 16, 1938. Abridged. i 
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speeds. A vivid illustration of this can be gained by 
the building record since 1914 of a high-class cargo 
liner company, which adopted motor propulsion in 
1925. So far as the principal dimensions are concerned, 
the length varies little ; the breadth has increased in 
terms of the length from L/10 plus 12 to L/10 plus 15-5, 
and the ratio of breadth to depth from 1-37 to 1-48. 
The designed speed in 1914 was 12} knots, the indicated 


| horse-power being 5,300, and the coefficient of displace- 


ment 0-75 ; the latest addition to the fleet has a speed 
develops 10,000 indicated 
horse-power, and the displacement coefficient is 0-71. 
The other side of the model is that the deadweight 
has declined from 12,400 tons to 11,000 tons. The 
same tendency is observable in other fleets and over 
a wide range of types and sizes. 

The use of he mado of increased power associated 
with greater speed has repercussions which affect, in 
different ways, the designer, the owner, the builder, and 
repairer. They create stress conditions, particularly 
on ballast voyages, of a severity which sometimes is 
not properly appreciated. Some little time ago an 
enquiry was made to determine the increase in speeds 
of cargo vessels in ballast condition during the last 
15 years. The type taken was an average cargo ship, 
400 ft. in length, making ballast voyages more or less 
regularly, the enquiry covered conditions abroad 
as well as in this country. The results showed that 
the approximate average increase for steamers is 
1-20 knots, and for motorships is 1-60 knots. The 
signs seem to show that this process of expansion is 
reaching an economical limit. The present relatively 
high speeds will be maintained and the problems con- 
nected with the reduction of running costs will be 
increasingly studied. The cult of streamlining will 
probably be expanded to cover hull and erections, 
especially if its devotees see fit to depend less on 
arbitrary, and possibly interested, estimates of economy 
and more on the exact investigation possible only in 
an experimental tank. That this type of investigation 
is increasing is another clear trend in shipbuilding. It 
is proved not only by the multiplication of experiment 
tanks, but by the varied nature of the tests and research 
undertaken in them. There are at present 27 experi- 
ment tanks in existence, including private and national 
establishments. That in Rome is 902 ft. in length, 
in Hamburg 1,150 ft., and the new tank in Leningrad 
is understood to be 1,810 ft. in length, with a model 
speed of 65 ft. per second with a special high-speed 
carriage. There is also a new tank being built in 
America which it would be rash to suppose will be 
less in size than any other. 

In all these there is a continually expanding volume 
of testing and research, because as forms grow finer 
and speed increases the potential usefulness of the 
tank proportionately increases. The William Froude 
tank. for example, dates from 27 years ago, when its 
staff consisted of five persons. Now the staff numbers 
50—able to undertake any research which can be 
studied on models or ships, but which as a fact spends 
60 per cent. of its time testing models of the cargo- 
liner type. There has been, and still is, a welcome 
tendency to allow experimental work to govern the 
development of streamlining. The quantitative advan- 
tage of streamlining may be doubtful in any given 
case, but that there is an advantage is proved by the 
metamorphosis which has taken place in the appearance 
of the after end of ships in recent years. It is an 
annoying fact in shipbuilding that no improvement 
can be made which does not create its own problem, 
and, in fact, streamlining does create a structural 
problem. The tendency now is to frame the after 
end by means of a complicated casting which requires 
great care in manufacture and is subject to damage in 
service. This takes the form of cracks in the casting 
where it enters the hull proper and below that point. 
These cracks, while small in themselves, are difficult 
of repair, and if allowed to become progressive might 
entail consequences out of proportion to the magnitude 
of the original defect. The only cure is more care in 
the manufacture, more material in the casting, and 
the avoidance of discontinuities. 

Construction.—There is a noticeable tendency in 
shipbuilding, particularly abroad, to place more and 
more responsibility on the drawing office and the 
mould loft. The working plans issued from the drawing 
office become more detailed, and to that extent pre- 
suppose, or at least demand, less initiative in the yard 
personnel, and whether the economy so resulting is a 
sufficient offset is a question for others to determine. 
Similarly, the mould loft is becoming the nerve centre 
of the shipyard, and a system of simple geometry, 
which, nevertheless, requires skill in application, is 
supplanting more or less rapidly the method of lifting 
from the ship. From the mould loft proceeds the 
succession of battens, moulds, and templates for use 
in the fabrication of the various parts of the structure— 
prepared, as it would seem, almost independently and 
fortuitously, and afterwards united with a reasonable 
certainty of accurate adjustment. Pre-construction is 
favoured by the use of this system, and it results in an 
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economy of time on the stocks, due to the state of the 
preparedness of the various elements. 

The hand riveter is less seen now on the hull stages 
than formerly, and pneumatic power riveting is taking 
his place. The use of hydraulic power is decreasing, 
and in many important shipbuilding areas is no longer 
used, in spite of the fact that there are good grounds 
for supposing that hydraulic riveting for heavy work 
secures an efficiency in the joint not obtainable with 
hand or pneumatic riveting. 
author undertook two researches into the efficiency of 
riveted joints, as designed for shipbuilding, riveted by 
hand, by pneumatic and hydraulic power. 


terised by neatness and exactness of the work. It is 





In 1920 and 1924 the | years given for ships built in this country. 


| 


The first | are sufficiently numerous to indicate a general tendency. | the general arrangement of this type of ship. 
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two types. In the region of construction, three systems 
of framing—longitudinal, transverse, and a combina- 
tion of the two—have contested the field over a period 
of years. Fig. 9 shows how each has fared since 1927 


! 
being more frequently employed as the use of welding 
expands, as in that case large finished pieces have to 
be trimmed to shape at some distance from the shops. 
Shearing, therefore, is employed in the shops, and|to the present day. For the years given on the base 
burning outside. | line of the graph the ordinate represents the percentage 

Tankers.—The principal dimensions of tankers show | of the vessels built in that year to the three systems 
a uniform expansion which is likely to be continued. | above mentioned for tankers above 350 ft. in length 
Fig. 5 shows the average principal dimensions for the | in this country and the Continent. The figures are 
I should | clear and require no further explanation. In America 
explain that in all cases the information given is| the longitudinal two-bulkhead system holds the field. 
derived from cases to which I have access, and these| Little change has taken place, or is evident now, in 
The 


of these was made on plates requiring }# in. and { in. | Fig. 5 also gives the dimensions of those built on the | International Load Line Convention of 1930 conceded 
rivets, respectively, and showed that no appreciable | Continent which show the same relative expansion. | a substantial reduction of freeboard to vessels carrying 
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amas 1920, for one large British 
distinction could be made in regard to the elastic; company, the speed for tankers ranging from 9,000 
qualities or ultimate strength of the joint in respect | tons deadweight to 10,000 tons was 10} knots; in 
of the method of riveting employed. Another series | another it was 114 knots. To-day, British practice in 
of experiments was made on plates requiring rivets | general is for a vessel of 10,000 tons deadweight to 
| in. and 14 in. diameter. One of the conclusions drawn | have a speed of 114 knots, and for one of 12,000 tons 
from this series was that with the thicker plates a| 12} knots. Abroad, higher speeds are favoured, par- 
material difference in efficiency exists, the hydraulic ticularly in Japan, where 16 knots is common. Ameri- 
riveting yielding the best results. can practice seems to be intermediate between these 
_ In general, sectional material is being punched, but | so far as speed is concerned, but the average dead- 
for plates, in spite of one-man punches and multiple | weight is greater than elsewhere. 
punches, the practice of drilling is increasing. A degree | In 1930 the great majority of tankers followed the 
of economy is claimed for this, especially in the case | conventional design of one centre-line bulkhead and 
of duplicated parts. Outside of that, the reduction | summer tanks. Fig. 6 shows the development which 
in rates as the material gets lighter should be relatively | has taken place in this respect and is still proceeding. 
greater in the case of drilled plates than punched.| The graphs show the percentage of vessels built to 
Drilling is being increasingly used in oil-tank work ; | each of the two designs in the years given, and illustrate 
it obviates sub-punching, although more than one| clearly how the two-bulkhead system has superseded 
establishment could be cited where the practice is to the summer tank type; there was no example of the 
sub-drill. Flame-cutting is coming increasingly into | latter type building in this country at the time the 
use for various purposes in shipbuilding, and is charac- | graph was made. 


Fig. 7 shows outline sections of the 





which involves a forward shift of the centre of buoyancy, 
which again involves a problem of form—another 
example of the law of compensation in ship design. 
One would imagine that vessels carrying petroleum in 
bulk constitute a type lending itself easily to standardi- 
sation, and, as a matter of fact, there does appear some 
faint indication in present-day practice in this direction. 
One builder is so fortunate as to be able to quote only 
his own design, and another has developed a “ stan- 
dard” tanker, with two longitudinal bulkheads in 
which the central part is invariable for ships of similar 
size. Differences arising from speed requirements, 
displacement, and tonnage are taken account of in the 
design of the side tanks and the ends of the vessel. 
Whether this is the shape of things to come or merely 
the fruit of a superfluity of orders it is impossible to 
say. 

“Materials.—The criticism sometimes heard of steel 
produced to-day is mainly caused by the reaction 
against economic loss due to corrosion and the 
difficulty, as yet not solved, of devising a remedy. 
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Comparisons made with the steel of yesterday usually 
refer to the proportion of pig iron to scrap material 
customary in former times, to rolling in modern fast 
mills, and to the nature of the surface produced, or 
to the increasing use of the basic open-hearth process 
of manufacture. Actually, in 1913, basic open-hearth 
steel was less than two-thirds of that made by the acid 
process in Great Britain, whereas last year the quantity 
of basic steel produced was four and a quarter times 
that of the other. The percentage of pig iron to scrap 
material used in open-hearth furnaces has at all times 
been affected by local circumstances. That proportion 
is not the determining factor in the quality of ordinary 
structural steel, because suitable plbastaents can be 
made in the later stages of the process. Neither that 
nor the use of the basic open-hearth process, with its 
permissibly wide choice of raw materials, has affected 
the quality of steel, which experience has shown to 
possess a greater degree of uniformity than at any 
previous period. 

Steel production has been greatly accelerated, and 
the modern demand can only be met by, among other 
things, the modern fast-running mill. This leaves a 


surface to which clings a thicker and more adherent | 


scale which is difficult to remove, a difficulty which is 
not reduced by modern shipbuilding procedure. It 
seems true that corrosion is more pronounced to-day 
than formerly, but as the result of an investigation of 
scores of cases of accelerated corrosion the one positive 
conclusion common to all is that no blame can 
attached to the quality of the steel material. 
general marine corrosion the important thing is pro- 
tection of the surfaces, which is, of course, closely 
connected with the removal of the mill scale. It is 
not surprising, therefore, that one of the trends which 
is receiving close investigation is that of the condition 
under which ships are painted, at what periods, and 
the nature of the insulating material used. Two recent 
ships built for a well-known British owner were specified 
to have the lower portion of the hull up to the 13-ft. 
water-line painted after the vessel was launched, and 
detailed particulars have been taken of the condition 
of the plating, the location and amount of the mill scale, 
and other relevant factors for comparison and report 
after an extended period of service. 

Another interesting experiment was recently carried 
out on a tanker, the plating of the transverse and longi- 
tudinal bulkheads ofewhich were renewed with what 
was described as “ nickel” steel. This turned out 
on analysis to have no relation at all to nickel steel 
Subsequent observations showed no improve- 
ment in the behaviour of this steel so far as resistance 
to corrosion concerned as compared with the 
remaining parts of the structure. Another recent 
experiment was made on a motor cargo vessel, the 
bottom of which was cleaned by shot blast, leaving a 
roughened surface, which was afterwards sprayed 
with zine from a zine rod melted by oxy-acetylene gas 
in association with compressed air. Two other vessels, 
the shell plating of which has been similarly sprayed, 
have been in for two or three years with 
satisfactory results. 
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service 


a metallising process which, after a service period of 
over a year, has been found to give entirely satisfactory 
results. It seems probable that the general problem 


of corrosion will be tackled in the future along the lines | ease in welding. As classification and standard authori- | 


of endeavouring to free the surface entirely from mill 
scale, 
acid pickling; metallisation at 
seem to be too costly a remedy 
The use of special steel has not greatly increased in 
merchant ships, and there seems no indication of its 
increased employment in the future for other than the 
topsides. Special steel may be defined (Tiemann) as 
* steel which by reason of precautions in manufacture, 


the moment would 


manipulation after manufacture, such as preparation | 


of surface and heat-treatment or composition, possesses 
properties superior for certain specific purposes to the 
usual commercial grades." Early examples of its use 
were the Lusitania and Mauretania, in the topsides of 
which a steel containing upwards of | per cent. silicon 
was used. The ultimate tensile strength was 34 tons to 
38 tons per square inch, and a yield-point of 20 tons 
per square inch was specified and obtained. Admiralty 
steels 1) and D1 quality are well known. They are 
made by the open-hearth process, acid or basic. The 
steel more usually employed in high-class merchant 
vessels was first brought into prominence by the late 
Mr. F. G. Martin, whose specification provided for a 
mild steel with a limit of proportionality of not less 
than 15 tons per square inch, the material being 
subjected to a normalising heat-treatment. Experience, 
however, has shown that the essential requirements 
can readily be met by a carbon steel having a higher 
content of manganese than usual, and if the rolling 
temperatures be properly controlled heat-treatment is 
not necessary. 

It is a little surprising that it has not been possible 
to use steel of this quality on a larger scale, and that 
little opportunity for its use in the future presents 


For | 


This can be done either by sand-blasting or | 
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itself, as its physical properties are such as would 
| justify a reduction in scantlings corresponding to a 
| proportionate increase in deadweight. Deadweight, 
however, has a well-defined price attached to it, and 
| until the material can be more economically produced 
there will be little tendency to its general use. When 
and if that does happen it could be used with advan- 
|tage to the owner for the larger part of the main 
structural materials in the ship within the half-length 
amidships. There are other steels, not of this kind 
perhaps, but, like it, possessing superior physical 
properties, containing alloys of chromium and copper, 
which are sometimes claimed to have a superior corro- 
sion resistance. It seems established that copper- 
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superior to ordinary mild steel, but it is by no means 
proved that this is so in salt water. In any case, the 


| cost of these special steels prohibits anything like their | 


general use. It seems certain that so far as our industry 

| is concerned the future lies with open-hearth steel, and 
particularly with basic open-hearth steel. 

Welding.—The expansion of welding is primarily due 

to improvements in the electrode. When welding was 


A large passenger ship has had | employed for repairs to parts of the vessels of secondary | 
three shell plates experimentally sprayed by means of | importance, non-coated electrodes were commonly | 
, 4 A n| 360 
aa 


- 
| used, and quite recently a case was made out in an 
influential quarter for their continued employment on 
the ground of the physical qualities of the deposit and 


| ties, however, formulated their requirements for a 
comprehensive use of welding, the use of the bare rod 
diminished. This tendency has increased; heavily 
coated rods or cored rods are supplanting the other, 
and this will be characteristic of the future even for 
the welding of parts of secondary importance struc- 
turally. Machinery is being increasingly used in the 
manutacture of dipped and extruded electrodes, a more 
uniform product is being obtained, and the periodic 
testing of electrodes has now been properly systema- 
tised by the authorities in this country. The electrode 
of the future will have the characteristics of that of 
the present day, but raised to a higher power. That is, 
they will have a higher rate of deposit, increased 
ductility, but’ not at the expense of ultimate strength 
or limit of proportionality, slag more readily removable, 
and, one may hope, a reduction in cost. The future of 
welding must necessarily be associated with lifts of 
large capacity, a maximum amount of work done on 
the ground, and an acceleration in speed. 

One definite tendency at the present time connected 
with speed is the use of electrodes of large diameter. 
Welding has been built up on the basis of a large 
number of passes from electrodes of small diameter, 
each deposit exercising an annealing effect on the one 
preceding it, the physical qualities of the entire deposit 


thus approximating to those of the parent metal. That | 


the same effect can be produced in shorter time is 
proved by a series of tests the author was enabled to 
make by Messrs. The Lincoln Electric Company, 
Cleveland, U.S.A. Another development that will 
require to be considered is when plates are welded by 
electrodes of large diameter without preparation of the 
edges by veeing. So far as is known, this has only 


bearing steel exposed to atmospheric corrosion is | 
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been done in this country for material of moderate 
thickness, the results being satisfactory. It is under- 
stood that this practice is characteristic of application 
of the carbon arc process with currents of 800 amperes 
and 30 volts across the arc. Intermittent welding 
is being replaced by light continuous runs. This may 
be an improvement from the point of view of corrosion, 
and certainly is from the structural and distortion 
point of view. 

The use of welding in tankers is increasing rapidly, 
especially in the United States where a large amount 
of experimental work has been done. During the 
last three years there have been built or are building 
24 large tankers in which welding has been used in the 
tank space to a considerable extent, the largest vessel 
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being over 500 ft. in length. Four of these ships have 
| been completely welded throughout the tank space, 
}and the remaining 20 ships have from 45 per cent, to 
75 per cent. of the riveting replaced by welding, 
including the transverse and longitudinal bulkheads. 
Automatic metallic are welding has been developed in 
America, and has been largely applied to tankers by 
Messrs. The Sun Shipbuilding Company. It is limited 
| in its application to flat surfaces, and therefore favours 
| a tendency to adopt flat sides, bottom, and deck. In 
other words, instead of the methods being developed 
to suit the design, the latter is modified as required 
by the former. The direction personnel of the shipyard 
have devised a system which permits of great rapidity 
| of construction, and the appearance of the finished weld 
is characterised by regularity and smoothness. As to 
| quality, the results, after making all possible discount 
of the value of the Izod impact test as a criterion of 
physical qualities, reveal a weld which justifies the 
confidence placed in it. 

The questions are often asked, and often in vain, 
Does welding pay, or, if not now, will it pay in the 
future ? The answer to these depends on a good many 
conditions which generally are never postulated. They 
|are affected by the kind of ship which is proposed, 
the amount of welding necessary on the stocks as 
compared with the amount in pre-construction, the 
amount of overhead and vertical welding, and the 
weight of material saved and translated into dead- 

weight capacity. The author cannot see welding as a 

very successful rival to riveting, if it is not associated 
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with a large amount of pre-constructed work. Contrast | recommendations led to a substantial increase in the | reinforced-concrete pile driven with a normal hammer 


a back weld on the seams of inner bottom plating made | 


in the constricted space of the double bottom and the 
same weld made on pre-constructed material on the 
flat. With regard to cost, a representative of a firm 
which has done much for welding has said that the 
cost of welding a seam or butt is equal to the cost of 
double riveting. But that again depends on the kind 
of ship in question. A tanker is admirably adapted for 
welding ; the oil space approximates to a standard 
type, there is a great deal of repetition work, and a 
source of potential leakage—the rivet—is eliminated. 
At the other end of the scale is, say, a short-voyage 
mail steamer of fine form. Table I gives ascertained 
comparative figures for various parts electrically 
welded and riveted, covering material and wages, for 


| 1930, which was 86, had fallen in 1937 to 46. 





such a vessel of over 20 knots speed :— 


TABLE I 


beatin Electrically 
Riveted. Welded. 


factor of efficiency of this type of gear. Notwith- 
standing this, or perhaps because of it, the rod-and- 


| and head cushion. 


To test the correctness of the mathematical analysis 


chain method of steering is rapidly disappearing from | it was necessary to devise a method of recording the 


modern ships. 


vessels built in 1930 and submitted to Lloyd’s Register | pile. 


for classification were fitted with this type of gear. 
In 1937 this figure had fallen to 19 per cent. Even in 
cargo vessels of relatively small size, in which this 
type of gear was usually fitted, the percentage in 
In 
cargo vessels above 250 ft. this gear has virtually 
disappeared. Its place has been taken by power 
gears on the rudder head, either steam or electro- 
hydraulic, the former preferred in vessels below 450 ft. 
in length and the latter in the larger vessels. The use 
of cast steel cables is increasing. In 1930 I can find no 
ship presented to which cast steel cables were supplied ; 
in 1937 the proportion of cast steel to wrought iron 
was as 1: 3. 

Machinery Types.—-Until after the war the steam 


| engine was supreme, either in the form of reciprocating 


Hatchway webs 100 153 
Longitudinal] girders ° : 100 | 115 | 
Single riveted butts in plating. . 100 109 | 
Stiffeners of steel bulkheads 

and vertical butts .. oa 100 | 100 | 
Quadruple riveted shel] butts. . 100 | 90 





The saving in weight in any given case can be deter- 
mined accurately. I append figures for some actual 
cases, the parts welded being also given :—Case 1. 
13,000 tons deadweight tanker. Transverse and longi- 
tudinal bulkheads and transverses completely welded, 
including connections to shell and decks. Saving in 
weight, 9 per cent. of total steel weight. Case 2. 
13,000 tons deadweight tanker. Transverse and longi- 
tudinal bulkheads and transverses completely welded. 
Bottom longitudinals welded to shell. Saving in 
weight, 10 per cent. of total steel weight. Case 3. 
15,000 tons deadweight tanker. Transverse and longi- 
tudinal bulkheads and shell and deck butts welded. 
Saving in weight, 12 per cent. of total steel weight. 

Freeboard and Equipment.—The International Load 
Line Convention was signed on July 5, 1930, and the 
British Act became law on March 17, 1932 (it came 
into force on January 1, 1933). The intervening period 
has seen a concentration of attention on the security 
of deck openings, which show a tendency to increase 
progressively in size. Steel hatch covers are being 
increasingly used, both as watertight covers and 
associated with tarpaulins and battening arrange- 
ments. The Board of Trade are considering regulations 
to standardise hatchway wedges, and proposals have 
been made to secure wood hatch covers in place inde- 
pendently of the tarpaulins and lashings. Modification 
of coamings and hatches are being increasingly adopted 
in an endeavour to make these vital openings less 
vulnerable, and the means for closing them more 
effective in severe conditions. Thus, of the cargo 
ships built in 1930, so far as those to which I have 
access are concerned, 99 per cent. had ordinary wood 
hatch covers and 1 per cent. had steel covers. In 1937 
the proportion corresponding to steel covers was 8 per 
cent., and these were almost all fitted in ships over 
350 ft. in length. In 1930 no recessed hatchway 
coamings were fitted ; in 1937 50 per cent. of the ships 
had them in one form or another distributed equally 
among all vessels from 250 ft. in length and upwards. 

One national authority has just imposed restrictions 
on certain small ships in respect of their limits of | 
trading beyond which, while the freeboard is unaltered, | 
various requirements must be met affecting the capacity | 
of the permanent bunkers, provision of a forecastle, | 
and certain life-saving appliances. The principle of 
differentiation is seen in the recent freeboard regulations 
approved in the United States. That country now 
enforces regulations for four classes of vessels :— 
(1) Convention load-lines for vessels of 150 tons gross 
and upwards engaged in international voyages; (2) 
coastwise load-lines for vessels of 150 tons gross and 
upwards ; (3) coastwise and inter-island load-lines for 
vessels of 150 tons gross and over when engaged on 
special service, t.e., steam colliers, tugs, barges, and 
self-propelled barges. Particulars are to be supplied 
as to speed, length of voyage, distance from shore, 
cargo, and weather; (4) Great Lakes load-lines for 
vessels of 150 tons gross and upwards. The Inter- 
national Convention provides for periodical freeboard | 
surveys and recommends them to be held annually. | 
Recommendations were subsequently formulated by | 
various international authorities in regard to these | 
surveys, and in this country at least the tendency has 
been to secure a stricter adherence to the regulations 
and to the detailed manner in which they are to, be 
carried out. All this is a manifestation of the desire | 
to secure a greater degree of safety at sea. 

Arising out of the results of inquiries held in recent | 
years, the efficiency and maintenance of the rod-and- | 
chain type of steering gear were investigated by a | 
Committee appointed by the Board of Trade. Their 








|or turbine machinery. 
|engine challenge began to be made, and since then 


Shortly after the war the oil 


it has made uninterrupted progress at the expense of 
its older rival. Fig. 14 shows, for vessels classed by 
Lloyd’s Register of Shipping in the years shown, that 
percentage of the total on a basis of tonnage to be 
credited to three main systems. The trend can be 
seen in spite of the violent fluctuations observed in the 
graph ; these are the result of special circumstances— 
for example, the increased percentage of turbine 
machinery in 1923 and 1933 was due to the number of 
passenger steamers in those years, and in 1936 to the 
Queen Mary. A better idea of the trend is given by 
Fig. 15, which shows, for world tonnage in existence 
in the years given, similar percentages for the three 
methods of propulsion; in the case of reciprocating 
machinery a steady declension, a corresponding increase 
for Diesel machinery, and a percentage of turbine 
machinery maintained steady since 1923. It is to be 
remembered, of course, that these figures represent 
the trend as a whole, and do not apply equally to 
all parts of the world and all classes of ships. If the 
tankers now being built and recently built in the 
United States be examined, it would probably be 
found that the tendency is decidedly away from Diesel 
machinery to turbines. Fig. 16 shows, for vessels 
classed by Lloyd’s Register of Shipping for the years 
given, the percentage of vessels on a basis of tonnage 
using coal or oil for fuel either for boilers or motors. 
Fig. 17 gives a similar percentage for world tonnage 
in existence for the years shown. The percentage of 
vessels using electric propulsion, either turbo-electric 
or Diesel-electric, cannot be shown on the same graph 
as the others, because of the relatively small tonnage 
involved. This form of propulsion is, however, making 
beadway, as shown by Fig. 18, which gives the number 
and tonnage of such vessels since 1926. 

For a meeting of this kind, when time is limited and 
so many competing demands are made upon it, it is 
difficult to do more than present a series of compressed 
statements. It is hoped at least that these, if only on 
account of the provocative effect of all compression, 
may induce comment and discussion. 








STRESSES IN REINFORCED- 
CONCRETE PILES DURING DRIVING. 


Ar the request of the Federation of Civil Engineering 
Contractors, the Building Research Station of the 


| Department of Scientific and Industrial Research, in 


1932, took in hand an investigation into the subject 
of stresses produced in reinforced-concrete piles during 
driving, and the report on the work done and the 
results obtained has now been published.* The 
outcome of these investigations has been the formu- 
lation of a theory explaining the phenomena observed, 
which has made it caindllle to construct charts for 
the guidance of engineers to enable them to safe- 
guard piles from excessive stresses during the operation 
of driving. 

Based on a purely mathematical or theoretical basis, 
an equation applicable to wave motion in a long elastic 
rod was adopted, but the mathematical expressions 
were found too complicated for practical use, and the 
results were expressed in the form of charts giving the 
maximum compressive stresses at the head and foot. 
The assumptions on which the theory is based indicate 
that the variables of importance in determining the 
stresses in the pile are the weight and height of free 
fall of the hammer, the stiffness of the head cushion, 
and the resistance at the foot of the piles. The charts 
have been drawn for various values of these variables 
and are sufficient for the determination of the maximum 
compressive stresses at the head and foot of any 





* An Investigation of the Stresses in Reinforced Concrete 
Piles During Driving. Building Research Technical 
Paper No. 20. H.M. Stationery Office. 
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Forty-seven per cent. of all cargo | variation of strain with time at selected points in a 


For this, both the gauge and the recording unit 

ad to be capable of dealing with impacts having a 
duration of less than 10 milli-seconds and involving 
components of high frequency. Secondly, since the 
strains which had to be measured referred to parts of 
the pile driven deeply into the ground, the gauges 
had to be capable of being embedded in the concrete 
and of being connected with the recording unit by 
long leads. It was decided to adopt a type of gauge 
embodying piezo-electric quartz crystals. These were 
cheap to construct and not a serious loss if not recovered 
from a driven pile. The recording of the strains was 
effected by means of a cathode-ray oscillograph. A 
peak-stress indicator was also devised for measuring 
the maximum head stress during driving. 

The investigations showed that in the majority of 
cases failure was due to excessive compressive stress. 
Although certain of the piles tested were subjected to 
tensile stresses many times greater than the static 
tensile stresses, no case of failure through tension 
was observed. Failure in compression may occur in 
any position along the length of the pile, but most 
commonly takes place at the head. Since the 
maximum head stress is, in most cases, independent of 
ground conditions, head failure may occur when 
driving into any type of ground. The most common 
causes of head failure were found to be the consolidation 
of the helmet packing and unevenness in placing the 
packing on the head of the pile. The cushioning of 
the head covering is mainly due to the packing. The 
effect of the dolly is found to be relatively small except 
in cases where the packing has consolidated to such 
an extent that it has become very stiff, or where the 
dolly has become soft by brooming. With a hard- 
wood dolly in good condition the packing is always the 
more important cushioning factor. The consolidation 
of the packing is naturally most pronounced where the 
driving is hard and each pile requires a large number 
of blows to give the required penetration or set. The 
same results are obtained when the same packing has 
beer: used for a number of piles, In such circumstances 
failure may occur during each driving. It is recom- 
mended, therefore, that more packing should be added, 
or fresh substituted, after 1,000 blows. In cases 
where there is a choice between retaining the same 
packing and reducing the height of drop of the hammer, 
or of increasing the amount of packing and retaining 
the same height of drop, the latter is more efficient. 
If the driving is easy, the energy-efficiency of the 
hammer is independent of the packing, and if driving 
is hard, greater set is obtained with a packing of the 


lowest ry value, when & is the force required to 


produce unit compression of the assumed head cushion 


and A is the area of the pile head, . being therefore 


the stress on the pile head required to produce unit 
compression and equal to Young’s modulus divided by 
the length or thickness of the material when the 
cushion is of the same cross-sectional area as the pile. 
For the same reason, the packing, for a pile which has 
to be driven on with a damaged head, should be 
increased so as to allow as large a drop as possible to 
be used. Great care should be taken to see that a 
uniform thickness is maintained over the entire area 
of the head. Excessive side-play in the helmet allows 
the packing to be displaced, and should be avoided by 
wrapping material over and round the head of the pile. 
Uneven stress distribution may be due to inaccurate 
delivery of the blow. 

Failure in the lower part of the pile can only occur 
when driving through a hard stratum, when the 
maximum compressive stress may attain a higher value 
at the foot than elsewhere in the pile The actual 
failure need not occur at the foot itself, for in such 
cases a considerable length of the pile may be subject 
to almost the same maximum stress, with the result 
that failure may occur at a weak spot higher up the 
pile. Also, the foot may receive considerable lateral 
support from the hard and highly-compressed ground 
around it, tending to prevent failure at that point. 
Similarly, the maximum stress for a considerable 
distance below the head may be nearly equal to the 
maximum at the head, and compression failure may 
therefore commence at some distance below the head 
if a region of weakness exists. The tests reported 
showed that as the maximum head stress is increased, 
the maximum foot stress increases at a lower rate. 
High-strength concrete has the advantage, therefore, 
not only of allowing higher driving stresses, but also 


maximum foot stress 
maximum head stress Aad bina 
Though no serious tensile failures were met with 


during the tests, there is a considerable body of evidence 
to show that such failures do occasionally occur 


of enabling the ratio 
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in the form of transverse cracks spaced about 2 ft. | that is commendable in the way of approach followed 
apart along the length of the pile. The driving con-|in American colleges is exhibited by the numerous 
ditions under which these cracks occur appear to be | exercises and diagrams which are to be found in the 
well defined, and are those of hard driving through a | several chapters. By easy steps the student is given 
dense stratum close to the surface of the ground above | a sense of the relative order of importance of practice 
which the major part of the pile stands for the time | and theory, and this cannot fail to be of service in the 
being without any lateral support. Although such | drawing office and field, where a well-balanced judg- 
cracks definitely prove the occurrence of tensile stress, | ment is always a valuable asset. This treatment may, 
it was not found possible to define precisely how such | therefore, be recommended without reserve as a fairly 
tensile stresses originate. complete introduction to the subject of the mechanics 
The tests showed that the amount of longitudinal | of fluids, and of hydraulics in particular. The work 
reinforcement did not greatly affect the ultimate|is published by Messrs. McGraw-Hill Publishing 
driving resistance. If sufficient longitudinal reinforce- | Company, Limited, London, at a price of 21s. 
ment is present to enable the pile to be transported 
and pitched without fracture, it is unlikely that failure 
will occur during driving due to insufficient reinforce- 
ment. The amount of lateral reinforcement, on the 


| It is often difficult for a possible purchaser to tell 
from the title of a book what it covers. The remark 

other hand, profoundly affects the impact resistance | applies to The Aircraft Bench Fitter, which, if it had 
of the pile. For piles subject to hard driving it is| heen given some such sub-title as “‘ For the use of 
recommended that, for a length from the extremities | jmprovers, apprentices, &c.,” would have been a much 
of 24 to 3 times the external diameter of the pile,| better guide to its contents. In this volume, by 
the volume of lateral reinforcement should not be| Mr. W. S. B. Townsend, and published at 3s. 6d. net 
less than 1 per cent. of the gross volume of the corre-| by Sir Isaac Pitman and Sons, Limited, a very complete 
sponding length of pile. In the mid-section of the| review has been aimed at. Some of the information, 
pile the amount of lateral reinforcement may be | rather naturally, would be more effectively absorbed 
reduced. | by the student from actual demonstration. We refer 
Within the range of mixes investigated no great in-| particularly to the space devoted to tools. Condensa- 
crease in impact strength was obtained by increasing the | tion here would have made it possible to have included | 
proportions beyond | : 1):3 by weight. Al :2: 4 mix, | some other matters, now of importance, such as welding. 
on the other hand, was found to be considerably weaker | The chapters on materials are good and will serve 
than a l:1):3 mix. Within the range of conditions | adequately to familiarise the young fitter with the 
investigated the most favourable conditions of driving, | characteristics of materials he will have to deal with. 
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based on the well-known Fourier equation, and the 
final section of the volume gives the solutions for 
typical cases of gas flow. The problem of the non- 
steady state flow of gases through porous media may be 
approximately reduced to that of finding the steady- 
state pressure distributions, and then the time varia- 
tion of the boundary conditions complementary to 
those originally pre-assigned in such a way that the 
latter are satisfied. From a physical point of view all 
problems of gas flow of practical interest are funda- 
mentally of the non-steady state, in which the gas 
content of, and pressures in, a closed reservoir are 
produced. The scope of this work is limited to that 
of the flow of homogeneous fluids, and there is a wide 
field of application to oil-production problems of 
analytical results derived from a homogeneous-fluid 
theory. 


When it is remembered that there are about 20) 
Spanish-speaking countries in the world, with a total 
population exceeding 109 millions, the importance of 
the Spanish language will be apparent, but its com- 
mercial importance is even greater than would thus 
appear. In recent years, rapid industrial development 
has taken place in several Spanish-speaking countries 
in Central and South America, in which the purchasing 


| power and standard of living are high, while the manu- 


facturing facilities are small. Moreover, much British 
capital is invested in them, giving employment to 
numerous officials, engineers and specialised workers. 
For these reasons the statement that Spanish is the 
most important foreign language for British manu- 





set 
occurred 
maximum head stress 
when the heaviest hammer was used in conjunction with 
k 
lowest A 
value), the height of the drop being adjusted to give 
a safe stress. 

This report should be of very great value to resident 
engineers and contractors, as well as to consultants 
in the preparation of specifications. It explains and 
confirms many of the views already held by practical 
men, and also throws new light on other problems. 
It is interesting to note that further investigations 
are still in hand which relate in the main to the 
production of an improved head cushion, and on simple 
methods of measuring the head stress. 


represented by the factor 


the head cushion of lowest stiffness (i.c., 
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NOTES ON NEW BOOKS. 


Ix certain circumstances the measures taken to 
regulate the flow of rivers and streams bring about 
undesirable erosion of the banks, and this is sometimes 
accompanied by a change of water level which adversely 
affects the agricultural value of a stream. The under- 
water type of barrage, known in German as * Grund- 
schwelle,”’ especially when used to control the flow 
of swift rivers, produces vortex motion and a standing 
wave which may lead to the detrimental consequences 
just mentioned. With the object of investigating the 
problem, Dr.-Ing. H. Straub carried out, at the 
Technische Hochschule, Karlsruhe, a series of tests 
with models of underwater barrages having a truncated- 
cone section, and he has given a full soounnane the 
experiments in & brochure entitled Grundschwellen, eine 
Massnahme gegen Wasserspiegel- und Sohlensenkunnge. 
The practical value of the work under review is 
enhanced by the fact that Dr. Straub has brought his 
results into relation with some underwater barrages 
on rivers in Germany, the Elbe, Isar, Rhein and Weser 
heing referred to in this connection; the comparison 
reveals a reasonably close agreement between the 
model and actual systems. The graphical representa- 
tions of the results obtained deserve special mention, 
for the information affords a means of estimating the 
effect of such obstructions on the flow of given water- 
courses. Since the related theory is not easily deduced 
from general treatises on hydraulics, many students 
of the subject will welcome the concise explanation 
of the theory included in the work, which is published 
by R. Oldenbourg, of Munich and Berlin, at a price 
of 5-20 marks. 





The fact that a fourth edition of Professor R. L. 
Daugherty’s book entitled Hydraulics has been called 
for within 21 years is a sufficient indication of the 
value attached to previous editions. In the preparation 
of the present treatment, however, the author has 
eohanced that value, by extending the analysis to 
cover the motion of fluids in general, and including 
. brief explanation of the circulation and lift associated 
vith aerofoils. The reader is, nevertheless, constantly 
reminded of the hydraulical implications of the results, 
as is perhaps best shown in the chapter dealing with 
frictional losses in pipes. Mention should further be 
made of Chapters XIV to XX, in which the preceding 
theory is used as a means of describing centrifugal 
pumps and the chief tvpes of water turbines. Much 


| Exception may perhaps be taken to the omission of all 

reference to the newer chisel steels. It should have 
| been possible for the author to prevail upon the pub- 
| lishers to extend the book beyond 72 pages, when the 
| important subject of jigs and fixtures could have been 
more comprehensively dealt with. Most attention has 
| been paid to fundamental operations such as bending 
riveting. and press-tool work. An excellent selection of 
tables of data is included in the rather limited space 
allowed. Though this type of book may be easily 
| criticised, the information contained in the volume is 
eminently sound. 


facturers, engineers and exporters may be accepted 
without reserve. This statement is made, and the 
grounds on which it is based are explained, in the 
preface to A Modern Spanish-English and English- 
Spanish Technical and Engineering Dictionary, which 
has been prepared by Mr. R. L. Guinle and is published 
by Messrs. George Routledge and Sons, Limited, price 
15s. net. The author, it is mentioned, has had over 
20 years’ experience as a consulting and inspecting 
engineer for various South American Governments and 
private customers, in connection with mechanical and 
electrical machinery and appliances, bridges, railway 
material, engines, turbines, boilers, &c., and most of 
the terms given in the dictionary have been taken 
from the tenders, specifications, catalogues, reports and 
other documents which he has had to translate in the 
course of this work. They thus represent the actual 
expressions used in business relations between English- 
speaking and Spanish-speaking countries. It will be 
obvious that to render such expressions accurately 
requires not only a very complete knowledge of both 
languages, but also, and even more particularly, an 
extensive experience of the subjects to which the 
expressions relate, and this the author can justly 
claim to have. Moreover, the work has been revised 
by Sefior Don José Fernandez y Arellano, Professor 
of Engineering in the Facultad de Ciencias of Madrid 
University, so that it should be a thoroughly reliable 
guide to engineers and others having business dealings 
with the Spanish-speaking countries. 


The prevailing tendency towards high-speed engines 
makes it imperative to take all possible steps to mini- 
mise the inertia forces, with the object of reducing 
| stresses on the various parts of the mechanism and 

foundations. A very concise method of evaluating 
| the forces produced by the unbalanced parts was 
|recently described by Professor A.-J. Jadot in the 
proceedings of the Association des Ingénieurs de I’Ecole 
| des Mines de Mons. The several sections of the work | 
| have now been published in the form of a brochure | 
bearing the title Calcul des Réactions d’Inertie qui | 
sollicitent le Bati et la Fondation d’une Machine d 
Piston. The general character of the treatment will 
be appreciated from the instructive applications given 
of the theory to the different types of engines which 
are met with in practice. Stated briefly, Professor 
Jadot’s method involves the formulation of an appro- | 
priate Fourier series for a given engine, the advantage 
of the procedure being that the series converge rapidly. 
A fairly accurate result can, therefore, be obtained | 
without an excessive amount of calculation, as is “ ” 
shown in the numerical examples which illustrate the | CARNARVON CASTLE. 

text. The value of the work is further enhanced by| THE reconstruction of the fleet of Messrs. The Union- 
the author's description of a graphical form of solu-| Castle Mail Steamship Company, Limited, rendered 
tion, in which use is made of the idea of rotating vectors necessary by the acceleration of their weekly mail 
combined in much the same manner as in the study of | service between Southampton and Capetown, began 
alternating-current machines. This contribution to the | with the building of the two motor liners Stirling 
subject should be of service not only to engineers, but | Castle and Athlone Castle, to which was subsequently 
also to teachers, for the use of Fourier series and | added a third, the Capetown Castle; but, in order 
vectorial analysis is not so widely recognised as it | that the existing vessels should be able to conform 
should be in engineering circles, with the exception of | to the faster schedule of 13} days maintained by the 

















THE UNION-CASTLE LINER 





those engaged in electrical matters. The book is|new ships, it was necessary also to undertake an 
obtainable from the Imprimerie Commerciale et | extensive programme of re-engining. In pursuance of 
Industrielle, La Louviere, Belgium. this plan, the turbine-driven Windsor Castle and 
Arundel Castle were withdrawn from service last year 

and radically re-conditioned, as was described in an 

A further volume of the International Series in| article on the former of these two on page 63 of our 


145th volume. Both vessels have since returned to 
| service, thus releasing for overhaul the three remaining 
entitled The Flow of Homogeneous Fluids Through | to be re-powered, namely, the Carnarvon Castle, Win- 
Porous Media. This is by Dr. M. Muskat, the price | chester Castle and Warwick Castle. All three are 
being 45s. In this treatise an attempt is made to treat | modern liners of approximately 20,000 tons gross, 
all typical problems that are of some practical interest, | the first having been built in 1926, and the others so 
emphasis being laid upon the illustration of the various | lately as 1930, and have records of very satisfactory 
analytical methods available for solving flow problems. | service. 

Many of the cases discussed are of direct interest in the| The Carnarvon Castle, the first of the three to be 
oil and gas industries, but are also applicable to the | taken in hand by Messrs. Harland and Wolff, Limited, 
study of hydrological problems and those involving | Belfast, which has recently completed successful 
fluid flow through ceramic materials. The first section | trials, and returned to the service last Friday, July 8, 
of the text develops the fundamentals and background | is ‘illustrated in her new form opposite. It will 
for the later detailed analytical treatments. The | be seen that the alteration in appearance is consider- 
second section considers problems of fluid flow in the | able, a curved stem having been substituted for the 
steady state, descriptions being given of experiments | former straight cutwater, and a single large stream- 
with sand and electrical models. The third section! lined funnel for the former two elliptical funnels. 
treats typical cases of non-steady state flow of liquids, | It will be noted, also, that the funnel top is normal to 


Physics has recently been published by Messrs. McGraw- 
Hill Publishing Company, Limited, London, and is 
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THE RE-CONDITIONED UNION-CASTLE LINER 





the raked sides instead of being, as hitherto, parallel 
with the waterline, the result being an undoubted 
improvement. Like the Windsor Castle and Arundel 
Castle, the Carnarvon Castle has been lengthened 
forward by about 15 ft., her principal dimensions now 


being about 686 ft. 3 in. in length overall and 645 ft. 6 in. | 


between perpendiculars, 73 ft. in moulded breadth, and 
45 ft. 6 in. moulded depth. The gross tonnage is now 
20,122. Little external change has been made in the 
superstructure, but various internal modifications 
have been effected in the public rooms and passenger 
accommodation. As now arranged, the vessel can 
carry 226 first-class passengers in single, two-berth 
and three-berth rooms and 245 second-class passengers 
in two-berth and three-berth rooms, 48 of the berths 
being interchangeable as either first-class or second- 
class, according to requirements. Accommodation is 
also provided for 188 tourist-class passengers. Every 
cabin is now supplied with running hot and cold water. 

The largest single item in the reconstruction has 
been the fitting of new propelling machinery of in- 
creased power, in place of the original twin sets of 
Harland-B. and W. double-acting four-stroke oil en- 
gines, which worked with blast injection, the blast- 
air compressors being incorporated at the forward ends 
of the main engines. The new engines are also of the 
double-acting Burmeister and Wain type, built by 
Messrs. Harland and Wolff, Limited, but operate on 
the two-stroke cycle, with airless injection. It is stated 
that the progress in design has been such that the new 
machinery, accommodated in the same engine-room, 
can develop about twice the aggregate horse-power of 
the old, which was of the order of 20,000 at full power. 
New shafting, thrust blocks, tunnel bearings, stern 
tubes and propellers were necessitated by the re- 
engining, and most of the auxiliary machinery has 
also been replaced by new units suited to the increased 
power. Among these are four main lubricating-oil 
pumps, four main salt-water pumps, two fresh-water 
pumps, two fuel-oil service pumps, and five fuel-oil 
purifiers. All the foregoing pumps are electrically 
driven. As a sprinkler installation has been fitted 
in the passenger spaces, a sprinkler pump and com- 
pressor were also necessary. Various fans and heaters 
have been added to the electrical load, together 
with a number of additional lights. The increase in 
speed has involved the fitting of a new semi-balanced 
rudder, which is operated by an electrically-driven 
steering gear of Messrs. Harland and Wolff’s make. 

A waste-heat boiler, utilising the exhaust gases 
from the main engines, supplies steam for hotel pur- 
poses, and oil-fired boilers are provided for use in port. 
Oil-firing is also used for the cooking ranges in the 
passengers’ and crew’s kitchens. Fire protection 
equipment, in addition to the sprinkler system already 
mentioned, includes a Lux-Rich detection system, 
with steam injection pipes, in the cargo spaces. 
Advantage has been taken of the general refit to make 
certain modifications in the insulated cargo spaces, 
which now amount to about 207,000 cub. ft. The 
refrigerating machinery is by Messrs. J. and E. Hall, 
Limited, Dartford. The two vessels remaining, of 
those mentioned at the beginning of this article, 
namely, the Winchester Castle and Warwick Castle, 
have been withdrawn from service and are now at 
Messrs. Harland and Wolff’s Belfast shipyard in 
process of being altered and re-engined, similarly to 
the Carnarvon Castle. Their completion, early in 











1939, will provide the Union-Castle Line with a fleet 
of unusual homogeneity, with which to meet the in- 
creasing demands of the South African passenger and 


mail route. 








CATALOGUES. 


Switchgear.—Messrs. C.A.V.-Bosch, Limited, Acton, 
London, W.3, have sent us a pamphlet dealing with the 
switch boards, switch panels and control boards of which 
they are the manufacturers. 

Electric Control Gear—We have received from Messrs. 
Igranic Electric Company, Limited, Bedford, a revised 
copy of their A.C. catalogue, giving particulars of electric 
controlling devices and auxiliaries. 

Power Presses.—A leaflet received from Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware-road, The 
Hyde, London, N.W.9, is descriptive of an eight-ton 
inclinable power press which they have just placed upon 
the market. 

Electric Fans.—A new priced list has been received 
from Messrs. Marelli and Company, Limited, Artillery 
House, Artillery-row, Victoria-street, London, 8S.WI, 
and deals with room fans, in the manufacture of which 
they specialise. 

Drawing-Office Accessories.—Messrs. B. J. Hall and 
Company, Limited, Stourton House, Dacre-street, 
Westminster, 8.W.1, have sent us a leaflet describing some 
useful innovations which include the “ Radioscript ” 
copier for blue prints. 

Steam Traps.—We have received from Messrs. The 
Drayton Regulator and Instrument Company, Limited, 
West Drayton, Middlesex, a leaflet illustrating and 
describing their Drayton-Armstrong steam trap of the 
inverted-bucket type. 

Switchgear.—A catalogue to hand from Messrs. M. and 
C. Switchgear, Limited, Kelvinside Works, Kirkintilloch, 
Glasgow, describes ‘“ Metal-Clad” oil break switch- 
gear, the design of which embodies, as they point out, 
the experience of half a century. 

Small Diesel Engines.—We have received from Messrs. 
Victor Oil re (Coventry), Limited, Atlantic Works, 
Harefield-road, Coventry, a priced pamphlet of their 
high-speed low-weight engines suitable for marine and 
general use, in sizes up to 20 brake horse-power. 

Electrical Equipment, d&c.—Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire, have sent us five 
pamphlets dealing, respectively, with materials used in 
radio work, segmental cables, condensers, foundry plant 
and overhead equipment for tramways and trolley "buses. 

Ventilating Fans.—Messrs. Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, London, 
E.C.4, have sent us a booklet descriptive of their propeller 
fans. This includes information on the application of 
these fans to the ventilation of industrial and other 
buildings. 

CO, and Temperature Indicator.—Messrs. Cambridge 
Instrument Company, Limited, 13, Grosvenor-place, 
London, 8.W.1, have recently issued a supplementary list 
describing their portable CO, and temperature indicator 
which they state has been specially designed for use by 
inspecting engineers. 

Electric Motors and Starters.—Messrs. The General Elec- 
tric Company, Limited, Magnet House, Kingsway, London, 
W.C.2, have issued a revised abridged price list of their 
Witton motors and starters, ranging in sizes up to 50 h.p. 
This price list is for use in conjunction with their snemthily 
stock list. 

Road-Roller Attachment.—We have received from Messrs. 
Marshall, Sons and Company (Successors), Limited, 


Britannia Iron Works, Gainsborough, a new publication 
illustrating and describing the surface-levelling attach- 
ment which is now being applied to their multi-cylinder 
Diesel rollers. 











Steel Castings.—Messrs. Firth-Vickers Stainless Steels, 
Limited, Staybrite Works, Sheffield, have sent us a 
new brochure giving information about their rust-, acid- 
and heat-resisting steel castin Particulars are given 
of mechanical properties at elevated temperatures and 
“creep "’ strength. 

Excavators.—A coloured folder received from Messrs. 
Thomas Smith and Sons (Rodley), Limited, Rodley, 
Leeds, describes their ‘‘ Seven’ universal excavator, 
which possesses several interesting features. It weighs, 
with caterpillar track, 7 tons, when fitted with a standard 
8-cub. ft. bucket. 

Diesel Engines.—Messrs. John Fowler and Company 
(Leeds), Limited, Leeds, 10, have sent us a very interest - 
ing catalogue relating to the manufacture of their 
Fowler-Sanders heavy-duty engines, for the production 
of which they have installed the most modern equipment 
in their works at Hunslet. 

Electric Motors.—A very well-produced _ brochure 
from Messrs. Crompton Parkinson, Limited, Bush 
House, London, W.C.2, describes the Parkinson A.C. 
motors manufactured at the firm’s Guiseley Works, 
where the production is at the rate equivalent to one 
motor every four minutes. 

Liquid-Fuel Meters.—Messrs. Siemens-Schuckert (Great 
Britain), Limited, New Bridge-street House, 30-34, New 
Bridge-street, London, E.C.4, have sent us particulars of 
the Siemens and Halske disc meters for liquid fuels, and 
also of one of a type developed by them for accurately 
dispensing lubricating oil in small quantities. 

Flood Lighting.—We have received from Messrs. The 
General Electrical Company, Limited, Magnet House, 
Kingsway, London, W.C.2, a pamphlet giving particulars 
of their Osira colour floodlighting equipment as applied 
to Hampton Court Palace, and to some prominent busi. 
ness premises in London. 

Die Casting.—We have received from Messrs. Imperial 
Smelting Corporation, Limited, 95, Gresham-street, 
London, E.C.2, a set of leaflets describing their exhibits 
at the British Industries Fair at Birmingham, accom- 
panied by a recently issued brochure on die-casting 
entitled Zine-Base Alloy Die Casting Development. 

Spot Facing Tools.—Messrs. The Brooke Tool Manufac- 
turing Company, Limited, Warwick-road, Greet, Bir- 
mingham, 11, have sent us copies of portions of their 
catalogue describing their spot facing tools, which were 
first exhibited at the last British Industries Fair; also 
of their high-speed steel counterbores and machine vices. 

Engineers’ Tools.—-Messrs. Thos. Firth and John 
Brown, Limited, Atlas and Norfolk Works, Sheffield, have 
forwarded stock lists of various manufactures, which 
include ground-thread taps, high-speed steel butt-welded 
lathe tools, carbide-tipped scrapers, circular wood saws, 
milled-tooth files, and the “‘ Hardometer ” hardness-test - 
ing machine. 

Air Heaters and Cleaners.—Messrs. Blackman Export 
Company, Limited, 23, Queen-square (Southampton- 
row), London, W.C.1, have sent us two leaflets, one 
dealing with air heaters and warming units, fitted with 
adjustable louvres, and the other with air-cleaning 
plant which may be employed for washing, humidifying 
and cooling. 

Cutting Tools.—We have received from Messrs. Deloro 
Smelting and Refining Company, Limited (of Canada), 
Highlands-road, Shirley, Birmingham, a manual describ- 
ing the manufacture, application and maintenance of 
their Stellite-tipped tools. This has been prepared with 
&@ view to ensuring the best possible production results 
by means of such tools. 

Service Fuses.—Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, Holborn Viaduct, London, 
E.C.1, have recently issued a catalogue giving details of 
a new range of Insulated Isco service fuses, complying 
with the latest B.8.1. specification No. 38, 1937. tei 
esting test reports on these by the National Physical 
Laboratory are included. 
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The number of views given in the Specification Drawings is stated 
in each ease ; where none is mentioned, the Specification is not 
ulustrated 


Where inventions are communicated from abroad, the Names, &c., | 


of the Commumeators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended. 

An 

advertisement of the — of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


478,124. The English Electric Company, 
Limited, London, and J. E. Calverley, of Rad- 
lett. Electric Regulator. (| Fig.) June 12, 1936. 

The invention is a mercury-are starter for direct- 
current motors. The anodes la are connected to tap- 
pin, on the starting resistance and the mercury 
pool forming a common cathode is connected to the 
negative end of the resistance. Ignition and excitation 
wnodes are provided for starting and maintaining the 
are. The are is normally prevented from forming on 
any of the main anodes la by a grid le associated with 
each and normally maintained at a negative potential 
relative to the cathode by the supply 5 connected 
through resistances. Each grid in turn can be made 
positive to the cathode by moving the contact brush 7, 
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(4786124) 





connected to the positive pole of the supply 5, on to each 
of the studs 8 in turn. An are will then form from each 
anode in turn, the first are being short-circuited and 
extinguished by the second, and so on until all the 
resistance is short-circuited. Where manual control 
is not required the contact 7 is moved by a motor 9 
controlled by a current limit relay in the armature circuit 
of the main motor. The invention has the advantage 
that a large number of electrodes can be provided and 
regulation effected in a large number of small steps, 
since the voltage between electrodes, being only that 
across steps of the resistance, is comparatively low and 
the electrodes can be close together. When used to 
control a traction motor which regenerates, the acs will 
go out on reversal of current, automatically re-inserting 
the starting resistance. If this is not desired a contactor 
is provided to keep some or all of the resistance short- 
circuited. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, 
&e. 


478,242. Norton Grinding Wheel Company, 
Limited, and W. Haddock, both of Welwyn Garden 
City. Grinding Wheel. (2 Figs.) June 11, 1936.—The 
invention is a grinding wheel employed in wet grinding, 
honing and lapping operations. In wet grinding opera- 
tions it is found that the lubricant is not absorbed by 
the body of the wheel, but is thrown off by centrifugal 


» 


foree to the detriment both of the speed and finish of the 














work, and it is an object of the invention to ensure a 
better utilisation of the lubricant in these operations, 
specially where high surface speeds are used. The 
ibrasive wheel | has a central hole 2, and is secured to 
« backing plate 3 which is mounted on a vertical spindle 
in a surface-grinding machine. A coating is apphed to 
the back of the wheel, to the periphery or face, and to the 
interior of the contral hole. 


which is applied by brushing, spraying or dipping. A 
varnish composed of 55 per cent. flake shellac dissolved 
in 45 per cent. methylated spirit gives good results. A 


second wheel similarly treated may be mounted below 
the first with its grinding face uppermost, and the work 
placed between the two wheels. The lubricant is applied 
to the grinding surfaces by a nozzle at the side of the 
wheels. The lubricant is absorbed by the wheel through 
the grinding or uncoated surface owing to the more or less 


porous structure of the bonded abrasive. This body of 


person may, at any time within two months from the date of | 


The coating is a varnish | 


ING. 
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NGINEER 


lubricant is to a certain degree confined by the impervious | 


coating and can only escape from the wheel by way of 
the grinding faee. The coating 5 on the edge of the 
wheel prevents direct discharge of lubricant by centri- 
fugal force. Instead of coating the whole of surfaces 2 
| 4 and 5 the coating may be applied to the exposed part 
| of these surfaces only. (Sealed.) 


MINING METALLURGY. 


461,088. Gibbons Brothers, Limited, of Dudley 
and W. E. Gibbons, of Dudley. Tunnel Kiln. 
(3 Figs.) September 11, 1935.—The invention is a 
counterflow recuperative tunnel kiln in which the goods 
| to be treated are conveyed in opposite directions along 
paralle)] tracks through a firing zone at the centre of the 
| kiln, the outgoing hot goods giving up some of their 
| heat to the incoming cool goods. The kiln has two 
| longitudinal tunnels disposed side by side and accommo- 
| dating two lines of trucks which rum on rails, the kiln 
being provided with the usual firing zone at its central 
rtion. The line of trucks in one tunnel moves from 
eft to right while the line of trucks in the other tunnel 

| moves from right to left. The outgoing trucks carrying 
| the goods which have just been fired give up some 
of their heat to the incoming trucks in the other tunnel, 
80 that each end of the kiln is a cooling zone for one group 
of trucks, and a pre-heating zone for the other group of 





| trucks. 
right-hand end of the other tunnel, groups 
are provided in the side walls 12 of the kiln, these ports 11 
placing the interiors of the respective tunnels in communi- 
cation with vertical passages 13 in the walls 12. The 
upper ends of the 13 associated with each 
group of ports 11 open into a horizontal header 14 which 
is connected by a conduit 15 above the roof of the kiln 
15 16~ 
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to the suction side of a fan 16, driven by amotor. The 
delivery sides of these fans are connected by conduits 
| 18 to similar headers 19 which communicate with the 
upper ends of vertical passages 20 and ports 21 opening 
through the kiln side walls 12 into the right-hand end 
lof the one tunnel and the left-hand end of the other 
| tunnel. When the fans 16 are in operation, air is drawn 


from the left-hand end of the one tunnel and the right- | 


| hand end of the other tunnel, in which parts of the kiln 
| the incoming groups of trucks are situated, passed 


through the fans and supplied to the opposite side of the | 


| kiln at the parts where the hot outgoing trucks are 
situated. By this means transverse air currents, indi- 
| cated by arrows, are produced and maintained within 
the kiln from the hot to the cool parts, the kiln being 
arranged internally to permit free passage of air between 
adjacent hot and cool parts. In addition, each half of the 
kiln may have associated with it a further fan, each of 
such fans being mounted within the kiln upon a vertical 


| axis and suspended from an external bearing on the | 


longitudinal centre-line of the kiln. These fans are 
arranged to cause a downward flow at the inner sides 
}and a corresponding upward flow at the outer sides of 
lthe tunnels. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 





Limited, of London, and J. N. Sword, London, 
Mechanical Stoker. (3 Figs.) August 28, 1936. 

The invention is a mechanical stoker for boiler furnaces 
of the type in which a driven rotor works in a housing 


on the front wall of the furnace, fuel is fed to the housing | 


and blades on the rotor spread the fuel over the whole 
width of the furnace grate. A hopper opens at the lower 
end into a feed chamber having a flat base 3, 
which a feed member reciprocates horizontally. 
feed member has a lower stepped pusher portion 4 
connected to an upper stepped pusher portion 46 working 
just beneath the underside of a sloping lip in the hopper. 
| Rocker mechanism engages the underside of the feed 
part 4 to cause it to reciprocate. At the forward end 
the feed chamber 2 opens into the upper portion of a 
cylindrical housing, part of which is a fixed wall 9 secured 


S) 


| Opening. A circumferentially adjustable wall 12 co- 
| operates with a further fixed wall 13 which forms part 
| of the stoker framework. Within the cylindrical housing 
| there is mounted a shaft on which are secured five equally- 
} spaced collars 15, each having on its circumference four 
| equally-spaced lugs. Pins 17 extend through holes in 
| the collars and serve as pivots for the rotor blades, 
which are in sets of four between adjacent collars with 
their free ends (when in the operative position) close to 
| the inner of the wall 12. The circumferential 


surface 


At the left-hand end of one tunnel and the | 
of ports 11 


467,223. The Smokeless Combustion Company, 


over | 


This | 


on the front wall of the furnace, just above the firing | 


_ [Jury 15, 1938. 





surfaces of the blades in a set are alternately twisted to 
| correspond to right-hand and left-hand screw-threads, 
while each blade is itself given a twist of the same 
“hand,” and is so constructed that no part of the 
curved surface of the wall 12 is left unswept. In order 
| to limit the movement of the blades about the pivots 
| 17 in the direction of rotation of the shaft, the pivoted 
end of each blade is formed with a tail-piece which buts 
| against the shaft when the blades swing out. In opera- 
| tion, the feed member 4, 45, is continuously reciprocated 
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(#67220 
so that the upper pusher portion 4) continually displaces 
fuel into the feed chamber 2, from whence it is displaced 
over the base 3, into the housing 9, 12. The rotor is 
driven at a constant high angular velocity in the direc- 
tion indicated by the arrow A and, due to the action of 
centrifugal force, the free ends of the blades are projected 
outwards until further movement is prevented by the 
tail-pieces contacting with the shaft. The blades then 
operate to sweep fuel from the housing over the wall 
2 into the furnace. The trajectory of the fuel thrown 
into the furnace is varied by altering the position of the 
wall 12 about the axis of the rotor, and the quantity of 
fuel fed to the furnace in a given time is controlled by 
varying the stroke of the feed member 4. (Sealed.) 


MISCELLANEOUS. 

467,079. H. A. Brassert and Company, Limited, 
of London. Filtering Apparatus. (5 Figs.) Sep- 
tember 5, 1935.-The invention is apparatus for straining 
or filtering sewage. The filter consists of a housing cast- 
ing, a rotor casting and acover. The housing is provided 
with an inlet port to receive an inlet pipe. It is also 
provided with an outlet port 16 to receive an outlet pipe. 
An opening 18 is further provided to permit the admis- 
sion of backwashing fluid. The backwash discharge 
port is connected to a pipe carrying a valve. The 
housing casting is provided with an upwardly extending 
cylindrical portion having a wall 23 and a partition 24 
|} forming two chambers which are closed at the top. 
| One chamber forms the receiving chamber for the 
| filtered fluid and communicates with the outlet port 16, 
| The wall 23 has its outer face cut away opposite the 

filter ports 27 of the rotor casting to form the off-take 

chamber, which communicates with the one chamber. 
The backwash chamber has a port 30 in the wall 23 of 
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| &@ size approximating that of the filter ports 27 and 
adapted to register with the filter ports as the rotor is 
rotated. A peripheral chamber is formed in the housing 
to extend in both directions from the inlet port opposite 
| the filter ports 27 for a considerable portion of the 
| periphery. The filter ports 27 receive the filter elements 
| 31, held in place by shouldered rings 32, which are 
screwed in the threaded walls of the filter ports 
27. Packing is shown against the inner edge of the 
filter member 31. The rotor casting is driven by a 
| motor through gearing. The fluid to be filtered passes 
through the filter elements, as indicated by the arrows, 
to the outlet port 16. Matter removed from the fluid 
by the filter elements remains caught on the outer face 
| of the filter elements or partially within the openings 
| through them, and is carried round by the filter element 
until the filter element is brought opposite the back- 
| washing port 30. The filtering media are recessed in 
the rotating member so as to provide ample space for 
any impurities collected in a single revolution of the 
filter. The backwashing fluid passing through the filter 
element in the oppesite direction to the filtering flow, 
washes retained material off the filter element, and the 
| backwashing fluid and impurities are carried off through 
| the offtake pipe 21. The filter elements may be formed 
of glazed porcelain, glass, resinous materials and certain 
polished metals. (Sealed.) 
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THE GRAPHOID LAYER ON 
BEARING SURFACES. 


By Proresssor G. I. Fryvcu, M.B.E., F.R.S., and 
E. J. Wuitmore, A.R.C.S., B.Sc. 


Tue properties of a surface are a function of the 
nature and arrangement of its component atoms. 
Nowadays, thanks to the discovery of the wave 
properties of moving electrons, we are able to deter- 
mine the arrangement of the atoms in a surface. 
A stream of electrons impinging upon the surface 
is deflected into a number of beams, the directions of 
which depend upon the arrangement of the atoms 
in the surface, and which can be recorded photo- 
graphically in the form of a so-called electron 





Fia. 8. 


diffraction pattern, examples of which are illus- 
trated in the accompanying Figs. 1 to 8. Of these 
illustrations, Fig. 1 shows an electron-diffraction 
pattern from a single crystal of «-iron, Fig. 2 the 
pattern from microcrystalline «-iron (mild steel), 
Fig. 3, the orientated graphite pattern obtained 
from a polished layer of colloidal graphite, and Fig. 4, 
the pattern from the invisible graphite layer remain- 


ing after prolonged polishing of the specimen of | 


Fig. 3 on a graphite-free surface. 

The results of many experiments with bearing 
surfaces lubricated with oils containing colloidal 
graphite, notably those described by Dr. A. H. Stuart 
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| supply of liquid lubricant is removed. For example, 


|if a bearing which has been run-in with an oil 
| containing colloidal graphite is washed free from 
oil and subsequently run in a dry condition, it 
will continue to do so for a considerable time 
without seizure. A bearing run-in with a non- 
graphited oil, but otherwise treated exactly similarly 
will, however, when run dry, soon seize up. The 
ability to avert seizure during the temporary 
breakdown of the oil film is one of the most valuable 
properties of a graphited lubricant. It appears also 
to be one of the most difficult properties to explain 
in view of the fact that the graphite layer is 
extremely thin, usually much less than 10-* cm. 
in thickness, and is indeed sometimes so thin as to 
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Fie. 5. 6. 
escape detection even by means of electron diffrac- 
tion, although its presence is shown by its effect in 

| corrosion and dry-running experiments. The per- 
|sistence of this graphoid layer under quite pro- 
|Jonged running in the dry state seems very sur- 
| prising unless during running-in graphite becomes 
|absorbed as well as adsorbed by the surface layer 
|of the bearing metal, and this absorbed graphite 
|rises gradually to the surface to replace graphite 
| worn off the surface during running. We may point 
out here that Dr. Stuart (loc. cit.) found evidence 
of the presence of graphite after rubbing a graphite- 
coated surface with fine emery cloth. This he 
considered to be due to the penetration of particles 
of colloidal graphite into pores in the metal. There 
is a possibility, however, that in such an experiment 
the emery cloth might retain enough graphite to 
maintain a graphoid layer on the surface, for, as 
we have shown, a very minute amount of graphite 
would suffice to do this. 





In order to investigate this matter, a series of 


in his article on running-in with colloidal graphite, | experiments was carried out on a wear-testing 
in ENGINEERING, vol. cxlv, page 73, et seq (1938), | machine, the corresponding surface changes being 
point to the formation of an extremely thin and | followed by means of the electron-diffraction 
adherent layer of graphite crystals orientated with| camera. The metals used were mild steel, lead, 


their slip planes parallel to the surface. 


The | copper, and two widely differing white metals. 


existence of such a layer can often be confirmed by | These were run, in the form of flat discs, against 
electron diffraction, although under certain condi-}a rotating mild-steel disc until a smooth reflecting 


tions it may be so thin as toescape detection. Fig. 6,| surface was obtained, using as a lubricant medi-' 


for example, is an electron diffraction pattern show- | cinal p.raffin containing 20 per cent. of Oildag. 


ing the presence of a graphoid layer on arun-in mild-| Electron diffraction 
The haloes due to amorphous metal | showed that each specimen acquired an extremely 


steel surface. 


patterns similar to Fig. 6 


and a streak due to graphite should be noted (ef.| thin graphoid layer only a few atoms in thickness. 
Figs. 4 and 5.) The excellent lubricating properties | After further running for a short time, but with 
of such oils are explained by the fact that this | medicinal paraffin alone, it was found that only the 
graphoid layer acts as a boundary film resistant | halo pattern characteristic of the amorphous Beilby 
to high temperatures and pressures, and also to | layer of the metal was obtained. This is illustrated 


corrosion. 


| by Figs. 5 and 7, of which the former shows the 


One remarkable feature of this kind of graphited pattern from a mild-steel disc after running-in with 


lubricant is that its effect persists long after the 


'non-graphited oil, and the latter shows the pattern 
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| from a white-metal disc run-in first with graphited 
oil, and then with plain oil; the haloes are shown 
in each case, but there is no graphite pattern. Neither 
| did subsequent hand polishing of the surface cause 
it to give the characteristic pattern of the graphoid 
layer. But after a slight etching or gentle abrasion of 
| the surface, a light polish was sufficient to produce 
|a layer of orientated graphite of sufficient thick- 
| ness to give a clear electron diffraction pattern. The 
orientated graphite pattern of Fig. 8 (cf. Fig. 4) was 
obtained from the disc of Fig. 7 after etching and 
light polishing. In some cases two or three etch- 
ings and polishings could be carried out before the 
graphite was entirely removed. The effect was 
particularly pronounced in the case of the softest 








| metal, lead, and with the softer of the two white 
metals ; it was least marked on mild steel. 

Thus these experiments show that graphite is 
actually absorbed into the amorphous surface layer 
of the metal formed during running-in with an oil 
containing colloidal graphite. It remains to explain 
how this occurs. We know that running-in consists 
essentially in the formation, by a liquid-like flow 
of the metallic surface, of an amorphous, i.e., 
vitreous-like, Beilby layer on the bearing surface. 
If, as is the case when a graphited lubricant is 
used, an adherent film of graphite is present on the 
metal surface when flow is occurring, it is not 
difficult to see how graphite can become occluded, 
by “rolling-in,” as it were, into the flowed layer. 
This view is supported by the fact that the greatest 
amount of graphite absorption by the Beilby layer 
occurs in the metals which flow most easily. 








LITERATURE. 


oe 
Conveying Machinery. By W.H. Arnerton. London: 
The Technical Press, Limited. [Price 2ls. net.] 

In this work of 188 pages, copiously illustrated with 
diagrams, scale drawings and photographs, the 
author disclaims, in his preface, any attempt to 
provide a complete treatise on handling appliances, 
such as that compiled by the late G. F. Zimmer ; 
his purpose is to record experience covering 32 
years’ of practical work in the construction of con- 
veying plants. According to his definitions, a 
continuous elevator becomes a conveyor when its 
function is mainly to transmit a load over a distance, 
or horizontally. In connection with the conveyance 


of passengers, he is under no difficulty in proving 
the superiority of escalators over lifts and he assesses 
the cost of conveying plant generally at about 701. 





He comments on the reluctance of em- 


per ton. 








? 
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ployers, in the past, to instal plant of this kind, | some generations. 
when, in pre-war days, it was estimated to be worth | none the less praiseworthy, that these countries | being dismissed in ten short pages. 
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It is therefore natural, though | hardly receives adequate treatment by the author, 
Although 


while incurring an expenditure of 1,000/. to save|should have tackled the problems of concerted | on this question of rubber deterioration numerous 


the work of one man. This statement applies to 
the replacement of white labour. 
time, under much more difficult conditions, modern 
conveying machinery is now often more economical 


than Asiatic coolie labour. 


Depreciation allowance, the author computes at | 


a maximum of 10 per cent. on capital cost to cover 
the roughest handling of material. The double- 
service conveyor, when it was possible to use it, 
was the most economical of all handling plants, 
until the introduction of the overhead monorail, 
costing as little as 11. per ft. run. This is now in 
general use, and some interesting pages are devoted 
to illustrations of the various finger-tray and 
selective devices adopted to facilitate automatic 
collection and discharge. The author’s tables of 
speeds and power consumptions show that the horse- 
power required to drive efficiently installed elevators 
running at about 35 ft. to 45 ft. per minute, is 
remarkably low. On the other hand, plants used 
for lowering goods are capable of providing con- 
siderable power and a description of such appliances 
is given, showing these fitted with governors. 

Bearing on the question of depreciation, above 
alluded to, the author quotes the case of a conveyor 
installed in the year 1913, in a mill in Lancashire, 
which is still doing good duty with chains totalling 
910 ft. in length, and running at 40 ft. per minute. 
The load consists of 150 skips, each weighing 90 Ib., 
per hour, the power absorbed being remarkably low. 

A full description of the various types of chains 
in general use and an allusion to the use of fluid 
couplings, together with tables giving the capacities 
of coal elevators and the density of various materials, 
conclude a work which will be found of considerable 
value. 


The Northern Countries in World Economy. Denmark, 
Finland, Iceland, Norway, Sweden. Copenhagen : 
Levin & Munksgaard, Nérregade, 6. [Price in 


Great Britain, 7s. 6d.) 


Avruovenr the five countries, Denmark, Finland 
Iceland, Norway and Sweden, differ vastly in 
physical character, in natural resources, and even 
in racial characteristics of the populations, they have 
enough interests in common to make it expedient 
for them to present a more or less united front 
towards other European States, and they wish to 
be known as the “ Northern Countries.” Since 
1934, delegates appointed by the respective 
governments have met from time to time to 
discuss the basis for closer co-operation, and it 
has been found convenient to have at hand a 
general survey of the resources and activities of 
the various nations in the group. The present work 
is stated to be the outcome of the labours of a 
special Editorial Committee, but it is not quite 
clear whether it is an English translation of an 


original work, nor is the author’s name disclosed. | 


It is to be presumed that the book serves the 
purpose for which, confessedly, it was written. 
The average English reader who would wish to 
clarify his ideas concerning the political relations 
and constitutional aspects of these countries, before 
approaching the main subject, is likely to be dis- 
appointed. The opening chapter contains some 
brief remarks aiming at a “ short characterisation ” 
of the five countries, too vague to convey anything 
of importance, and gives a romantic but rather 
irrelevant story of the “ vikings,” summed up in 
the remark that 
States has now been briefly sketched.” It is the 
history of the subsequent thousand years, however, 
which throws light on the actual position to-day, 


and the present spirit of goodwill and co-opera- | 


tion looms even larger on the background of 
centuries of bitter strife. 

It is probably safe to assert that the countries 
have by now settled political differences of the past, 


none covets the lands of his neighbour, none have 


any colonies or “ minority problems,” their natural | 


geographical boundaries coincide with racial and 
political frontiers. Denmark alone has cause of 
any apprehension in such respects. Although 
undoubtedly the Northern Countries would be 
outwardly stronger if united, nothing more than 
voluntary economic co-operation seems feasible for 


“ the origin of the five Northern | 





}economic action in earnest. In this connection it| references are given to other published work, 


At the present | is strange that Denmark alone should still find it | it would have been better to have quoted more of 
|necessary to exercise exchange control, and the | this information, particularly on the subject of 


defence put forward on page 172 does not sound | antioxidants, even if this involved sacrificing the 
convincing. | chapters, comparatively valueless to the technical 

The natural resources are curiously divided.| man, on the history and sources of rubber. The 
| Norwegian water-power, cheap enough to have/| section on machinery and processes describes the 
| attracted British and French aluminium producers, | latest type of rubber-making machinery, being 
| Swedish iron, Swedish and Finnish timber, Icelandic | illustrated with excellent photographs of plant 
and Norwegian fisheries, and Danish agricultural | installed in works. A chemist will probably be 
produce—these are the main assets. And albeit | most interested in the chapter on the analysis of 
that nature has not been over-generous in her gifts, | rubber, which provides a complete scheme for the 
yet these countries have never known any of the | analytical examination of the product. Another 
large-scale disasters, such as earthquakes, floods, |secton is devoted to synthetic rubber, giving a 
tornadoes, which have laid waste whole regions | general survey of the different synthetic products 
in other parts of the world. Even the extreme|so far made. While as yet, this synthetic material 
vagaries of climate, a not infrequent experience of | is scarcely within competitive range of natural 


farmers in America, India and Australia, are | rubber, the output is increasing rapidly each year. 
unknown. An occasional failure of crops is the | It is surprising to find in a work of this description 


no reference to the new and important work of 
producing gas-masks and the procedure adopted 
for preserving these, while Dr. Barron hardly 
touches upon the methods used for minimising 
or masking the somewhat objectionable odour of 
vulcanised rubber, although this is fast becoming 
an established practice in some applications and 
may be accomplished by modifying the usual 
manufacturing procedure, or by incorporating with 
the rubber an odorous substance, such as an essential 
oil. The volume is clearly printed, neatly bound, 
and its contents will be found well worthy of perusal 
by all interested in the rubber industry. 


common lot in all agricultural communities. If the 
soil is not of the best, it is more or less uniform, 
and a small country like Denmark, without natural 
obstacles to transport, parcelled out in small holdings 
and minor farms, is eminently suited for the pooling 
of produce and co-operative marketing which yields 
a product of average, but constant and uniform 
quality. 

The present generation seems to have made good 
use of their opportunities, and are anxious to draw 
the attention of the rest of the world to their 
achievements—a little too anxious, perhaps, to 
judge from the style of the book, which often 
lapses into the jargon of the advertisement guide 
book, in a manner out of place in what purposes to 
be an authoritative handbook on economics. The 
| many tables accompanying the text would be more 
| useful if more complete and more generally com- 
parable, and the lack of a general index is a serious 
handicap. 








Practical Sheet and Plate Metal Work. By E. A. ATxKiNs. 
Fourth edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 7s. 6d. net.] 

UNDERLYING all the art of the sheet-metal worker 

is the technical basis of his craft, i.e., pattern cutting, 

and to be proficient in this respect the sheet-metal 
worker must have a thorough understanding of 


Modern Rubber Chemistry. By Dr. Harry Barron. 
London : Hutchinson's Scientific and Technical | solid geometry and geometrical development. This 
Sulneatas, Gece 1Gs. mat.) book has for many years been accepted by crafts- 


men and students as a standard work on the subject. 
| This presentation covers practically every phase of 
the subject. A large number of problems are set 


Tue title of this book, conjuring up as it does a 
formidable digest fit only for chemists’ consumption, 
|is somewhat misleading ; for the work covers the 
technology of rubber in its broadest sense, and, | and solution: given. 

for the greater part, without delving into the| ‘his fourth edition contains a large amount of 
mysteries of advanced chemistry. Dr. Barron | additional information on the properties, charac- 
has purposely simplified this treatise so that it| teristics and uses of the various metals employed 
may, in general, be understood by that vast army | jn sheet-metal working. The value of the book is 
of workers in the rubber and associated industries further enhanced by the inclusion of specimen 
who have no specific technical training. Such |examination papers set by the City and Guilds of 
| workers have, for many decades past, made @/[ondon Institute and the Union of Lancashire and 
| success of rubber production, using chiefly empirical | (heshire Institutes. This additional matter will 
methods ; and it is only in the post-war years—| be appreciated by students studying the subject 
as a result of the demand for better quality rubber, |and preparing for these examinations. The book 
and its application to new industries—that it has | js well written and the diagrams are numerous and 
been found essential to displace rule-of-thumb} Jeary, It may be confidently recommended to 
practice by more scientific methods. Since the | anyone interested in its subject. 

book deals almost entirely with modern post-war; ~ 

practice, it is specially valuable as a work of reference. | 
|'To take one sphere of activity only, that of tyre | 








| 


Motion and Time Study. By Proressor Raven M. 


| manufacture, we are informed of the many improve-| Barnes. New York: John Wiley and Sons, Incor- 
ments in rubber effected since the year 1920, and| porated. London: Chapman and Hall, Limited. 


|which have resulted in increasing the life of a| [Price 18s. 6d. net.) 
tyre from 4,000 miles to 30,000 miles. Indeed, it|IT is more usual, perhaps, to talk of time and 
is only twenty years ago since tyre manufacturers | motion study, putting time first, than to use the 
based their output on the assumption that every | order of the title of this book but, while this may 
car on the road required eight new tyres a year. | be strictly correct, if any attention is to be given 
The chapter on the compounding of rubber deals | to the suitability of the motions used in an opera- 
with the many different types of filling materials | tion, obviously the study of motion should precede 
used to impart the desired physical properties to| that of time although time is involved. Taylor's 
|the rubber, and a comprehensive table is given | name is more generally associated with time study 
showing the specific properties obtainable with a | to the exclusion of the fact that in his time study 
given rubber. In studying this section of the book} he simultaneously included study of motion. His 
|it is apparent that the analogy existing between | first thought was to see that the methods and tools 
|rubber and the plastics industry grows more} were satisfactory. In his definition of what he 
pronounced with the advance of time, particularly | considered necessary, he emphasised the need to 
so with regard to filling materials used by the two | discard useless movements, selecting the quickest 
trades, while attempts are being made to produce|as the basis for his complete study, useless or 
rubber in powder form ready for moulding. | unprofitable motions having been corrected or 
The two chapters on latex and its properties | eliminated altogether. To this extent, Taylor may 
contain much information, published for the first | be looked upon as the father of the movement which 
time, useful in the many industries that have of | includes the study of both time and motion. The 
late found new uses for latex. The important} work has been ably extended by Gilbreth and 
problem of the ageing, or deterioration, of rubber, | others until, to-day, it is one of the most effective 
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tools manufacturers can use in the pursuit of 
efficient production. ' 

In his book on this matter, Professor Barnes deals 
with the subject from its beginnings to the present 
day. He gives its definitions, scope, and history. 
There is a chapter on “ the extent to which motion 
and time study may be profitably used.” In this 
are given details of the different types of treatment 
recommended for different classes of work. Five 
standards are suggested—from A to E. A indicates 
the most complete application, which includes 
motion pictures. E studies are less complete, the 
camera not being brought into use. A good basic 
consideration is the value per annum of the saving 
of one-hundredth of a minute for the total number 
expected to be handled in that time. This gives 
an indication as to how far a study can be profitably 
carried. In one type A case cited this was 
3,500 dols.; in a type E case the saving was 
only 10 dols. The various phases of motion study 
are then treated. Illustrations are given of jobs 
on which the material was unsuitably placed 
necessitating the stretching of the arm to pick up, 
or requiring movements for no effective results. 
Such illustrations cover a number of industries. So 
many excellent examples are readily available of 
the value of motion study that it is rather surprising 
to find a rather absurd example given, in Fig. 6, 
of the record of the movements and time taken on 
a machine job. This diagram is described as a 
man-and-machine process chart, and is supposed to 
show that during the time that a man was setting 
up “blocks” (presumably pulley blocks) and 
putting the job on the machine, three independent 
walks of 700 ft. each were necessary on the 
part of the workman to obtain calipers, drawing 
and tools, although a helper was available whose 
time is also included. It would appear that 
700 ft. was the distance from the job to the store ; 
although only 3,000 ft. are mentioned in detail, 
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the total distance recorded is 6,870 ft.—just over 
a mile and a quarter. In addition to this, in 
the course of 50 minutes the man is credited 
with two personal calls, one of eight minutes and 
one of two minutes. What value such a record can 
have it is difficult to see, and the example would 
have been better omitted. On the other hand, 
Fig. 13, compared with Fig. 12, is a much better 
example, although only relatively small. Bad 
arrangements such as are shown in Fig. 12 are still 
numerous, and their correction is a tribute to the 
attitude of observation prompted by the study 
itself. In other chapters—there are 22 in all— 
further phases of motion and time study are dis- 
cussed. In Chapter 21 the results of time studies 
are considered as forming a basis for time standards 
for die and tool work. Such standards or basic 
data are necessary where work of a jobbing character 
is done on a system of payment by results, too 
little attention, usually, being given to their prepara- 
tion. Professor Barnes’ book will prove to be a 
useful introduction to the subject, the treatment 
being fairly complete. At the end of the book are 
set problems relating to each chapter, followed by a 
useful bibliography. 








WELDING ELECTRODE FOR ALTERNATING-CURRENT 
EquipMENT.—Messrs. Lincoln Electric Company, 
Limited, Welwyn Garden City, Herts, inform us that 
for several years research has been carried out to produce 
an electrode for alternating-current equipment. This 
has culminated in the production of the new Fleetweld 
Transweld electrode, which, it is stated, can be used 
with equally good results in either direct-current or 
alternating-current equipment. The new electrode is 
approved by the Board of Trade, Lloyd’s Register of 
Shipping, and the British Corporation Register of 
Shipping and Aircraft. It is heavily-coated, suitable for 
overhead and vertical welding, and gives, we understand, 
smooth uniform beads and easy slag removal. The metal 
of the electrode has an ultimate tensile strength of 32 tons 
to 33 tons per square inch, an elongation on 2 in of 
35 per cent., and an impact value of 60 ft.-lb. 
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SHOW AT CARDIFF. 
(Concluded from page 69.) 


CoNnSIDERABLE interest has been shown recently in 
the subject of grassland rejuvenation, and a number 
of machines have been put on the market for this 
purpose, from which very successful results can 
be obtained. Among these machines is a grassland 
harrow and rejuvenator of unusual design, exhibited 
at the Show by Messrs. Bamfords, Limited, Utto- 
xeter. In this machine, which is illustrated in Fig. 19, 
annexed, there are two tine bars mounted one 
in front of the other, and as the machine moves 
forward, the two bars are arranged to rise and fall 
alternately, one bar cleaning itself while the other 
is doing its work. A special feature is that when the 
front tines reach the ground, the back tines do 
not rise until they have reached the point where 
the front tines have started, thus ensuring con- 
tinuous harrowing. The tines are arranged at 5-in. 
centres in separate independent sections, each 
section working against its own springs, giving a 
flexibility which allows the tines to follow uneven 
land. As will be clear from the illustration, the 
drive is obtained by a spur pinion on the wheel 
shaft engaging with a spur wheel on a shaft mounted 
above the tine bars. The latter shaft carries four 
arms terminating in rollers, and these rollers engage 
with four cams in the form of L-shaped levers 
pivoted at the end of the longer arm. Links 
attached to these bars near the outer end are 
connected to the tine bars, each of the two bars 
being actuated by a cam and lever at both ends. 
The delay in the action of the two tine bars to ensure 
continuous harrowing is obtained by a suitable 
formation of the cams. The standard machine, 
fitted with sixteen tines in each row, is suitable for 
ordinary conditions, but if special close treatment 
is required, additional tines are supplied with the 
machine, and these may be inserted in the holes 
provided between the standard tines. Additional 
springs are also supplied for securing deeper pene- 
tration on hard ground, these springs being also 
readily fitted. 

Messrs. Bamford’s also exhibited the fertilizer 
distributor illustrated in Fig. 20, annexed. This 
machine, which is called the Nu-Drive Supreme 
distributor, is a modification of the firm’s well- 
known Supreme model, and was entered for the 
Society’s silver medal. The method of distribution 
of the fertilizer is the same as in the older model, 
the special features of the new machine being the 
method of drive for the distributing plates, and the 
means provided for adjusting the quantity of 
fertilizer. The quantity distributed over a given 
area is regulated by lengthening or shortening the 
stroke of the two reciprocating plates, the stroke 
being adjustable within fine limits, instead of being 
limited, as on the earlier machines, by the number 
of notches in a quadrant. As will be gathered 
from the illustration, the plates are reciprocated 
by long connecting rods, one of which can be seen 
in the figure, coupled to eccentric discs on the ends 
of a short longitudinal shaft, this shaft being 
mounted at one end of the box and driven from 
one of the road wheels by bevel gearing. The 
eccentric discs enclose a second eccentric mounted 
on the driving shaft, and by adjusting the working 
centres of the outer and inner eccentrics relative 
to one another, the effective throw, and therefore 
the travel of the plates, can be altered as required. 
The adjustment is made by means of a worm 
mounted on the outer eccentric, engaging with 
teeth on the periphery of the inner eccentric. The 
exact setting is shown by means of a pointer on the 
inner eccentric registering with a dial on the outer 
eccentric, and the arrangement has the advantage 
that the adjustment can be made even when the 
machine is loaded. The pitch of the worm is such 
as to render the adjustment self-locking. There is 
a connection through a sleeve bearing from the 
back to the front of the machine for the adjusting 
shaft, so that the adjustment is automatically 
synchronised on both sides. The employment of 
long connecting rods directly mounted on the 
eccentrics simplifies the drive, and reduces friction 
and down-thrust tending to cause wear and lost 
motion which would result in uneven distribution. 
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An extra centre grid for distributing lime in large 
quantities is supplied with the machine, and a set 
of fine distributing plates for use with concentrated 
or free-running manures, when only small quantities | 
are required, can be supplied at a small extra| 
cost. A special feature is that the plates are | 
made of non-corrosive material. All parts of the | 
machine can be readily dismantled for cleaning. 
One of the entries for the Society’s silver medal 
was a portable winch for tractors exhibited by 
Messrs. The Fishleigh Rotary Cultivator Company, 
Limited, Devonshire House, Barnstaple. This appli- 
ance, which is illustrated in Fig. 21, annexed, is a 
self-contained unit for use with any tractor, and 
carries up to 200 yards of cable. It can be equally 
well employed for mole-draining or general pur- 
poses, such as timber hauling, and can be attached 
to, or detached from, the tractor in a minute or two, 
leaving the tractor available for other work. The 
method of attachment consists of a single bolt 
passing through the drawbar into the tractor hitch, 
and this is the only connection apart from the shaft 
coupled to the tractor power take-off. As the 
winch is mounted on two road wheels, either of the 
steel-rim type, as shown, or with pneumatic tyres, 
if preferred, it can be easily moved from place to 
place, as required. To facilitate transport, the | 
anchor shown in the figure can be swung up and 
rests on the top of the winch. When lowered into 
the working position, the anchor is automatically 
driven into the ground and locks itself in position 
as soon as the pull comes on the cable. The whole 
strain is taken by the anchor, none being transmitted 
back to the tractor. The power take-off shaft is 
fitted with universal couplings, and transmits the 
drive to an enclosed bevel gear running in oil, the | 
bevel pinions being of steel. From the bevel gear 
box, which is mounted on the opposite end of the | 
winch frame from the anchor, the drive is taken by 
a cross shaft, provided with a spring-loaded plate | 
clutch with steel and Ferodo plates, to the drum shaft 
through double-reduction spur gearing. The spring | 
loading the clutch can be seen at the right-hand end 
of the frame on the figure, the arrangement con- 
stituting a safety device to protect the machine from 
overloading. The double-reduction spur gears are of | 
cast-iron. The pinion on the first-motion shaft 
constitutes a clutch, as it can be engaged with and 
disengaged from the corresponding spur wheel by 
sliding it along the shaft. For this purpose, cod 
pieces engage with a groove in the pinion, the move- 
ment being effected by the hand lever visible at the 
top of the machine in the figure. The bearings on 
the drum shaft are of the plain type, but all the other 
bearings on the machine are of the ball type. As 


will be clear from the illustration, the frame of the | 
winch is built up of channel sections riveted to- | 


gether. An external contracting brake, operated 
by a hand lever, is provided on the drum shaft. 
Guards, not shown in the figure, are provided over 
the clutch and spur gearing. The drum is 9 in. 
in diameter, and revolves at 8-9 r.p.m. On tests, 
the winch has developed a pull up to 13,000 Ib. 


when coupled to a Fordson tractor, the reduction | 


gearing in this case being standard. A _ higher- 
geared model is being got out for rapid mole-draining 
work, but this model is not yet on the market. 

We have previously described appliances designed 
to destroy bracken by crushing the young shoots, but 
the apparatus illustrated in Fig.22, annexed, operates 
on a somewhat different principle. It consists of an 
eradicating attachment for ripper harrows, and was 
exhibited at the Show by Messrs. William Aitken- 
head, of Stamford Works, Lees, Oldham. As the 
bracken is usually prevalent on hilly and uneven 
land, where large tree stumps, or other 
obstructions are frequently present, it is essential 
that the implement used sha!l be highly flexible 
while being very strong, in order to clear the bracken 
from hollows and around stones, and to enable the 
implement to mount boulders or tree stumps with- 
out damage. As will be clear from the illustration, 
the Aitkenhead attachment consists of a number of 
steel sections with a lip at the bottom to form a 
cutting edge, the sections being attached end to end 
to the front links of the ripper harrow. As the 
harrow itself of course, flexible, the sections 
automatically adjust themselves to the contour of 
the ground and ride over obstructions without 


stones, 
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Fig. 22. BracKEN ERADICATOR ; 


Messrs. WILLIAM AITKENHEAD. 
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damage. The stem of the bracken is not cut at 
right angles, but sliced at an angle. The attach- 
ment of the sections to the harrow links is made by 
means of two U bolts passing through the top of the | 
section, which is bent over at right angles, parallel | 
to the lip, for this purpose. The attachment will 
clear fully-grown bracken, which is left in rolls for 
easy removal, but it is stated that the best time 
to do the work is in the early stages of growth, | 
when the sharp teeth of the harrow also do consider- | 
able damage to the crowns of the bracken plants, 
thus greatly weakening them by loss of sap and 


HAND-OPERATED SorRTING TABLE; Messrs. CooCH AND SON. 


leaving a large area of wound prone to catch bracken 
disease. At the same time, the herbage is consider- 
ably improved. The sections can be quickly 


| removed to leave the harrow available for ordinary 


grass or arable cultivation. 

Among the entries for the Society's silver medal 
was a potato-sorting table with a roller conveyor 
shown by Messrs: Cooch and Son, Northampton. 
The conveyor, which was successful in obtaining an 
award, is shown attached to a hand-operated sorting 
table in Fig. 23, above, but it was also exhibited 
at the Show attached to a power-driven table, 
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20-H.P. Two-CyLInDER ATRLESS- 
Messrs. JoHn FOWLER 
AND Company (LeEps), Limirep. 


Fig. 27. 
ENGINE ; 


Fie. 28. 
INJECTION ENGINE ; 


5-B.H.P. Stnaie-CyLmnpER PETROL 
Messrs. JOHN FowLER AND Com- 
PANY (LzxEps), Limrrep. 


,one of the side chutes shown, while the smallest 
| sizes pass through the second screen and are delivered 
| to the second side chute. The power-driven sorter 
|is similar in principle to the model illustrated, but 
|is operated by a Petter air-cooled petrol engine of 
| the type described on page 30. ante. The engine is 
|mounted within the shaker frame, and the power 
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Liguip CULTURE TANK ; 


The advantages resulting from the use of sterilized 
soil are now generally recognised by market growers 
and gardeners, and sterilizers are, therefore, coming 
into increasing use. A very convenient appliance 
|of this type was shown by Messrs. Electro-Horti- 
cultural Equipment Company, Limited, Harpenden, 
Herts. As will be clear from the illustration, Fig. 24, 


LIMITED. 


PANY, 


complete with elevator. The essential feature of | 
the conveyor is that it is made up of rollers which | 
rotate as the conveyor travels, so that the potatoes | 
are turned over and over as they are conveyed to 
the bagging chute, thus enabling the operator to 
examine them and remove any that are diseased. | 
Actually, the rollers are mounted on endless chains 
at each end, and are provided with pinions beside | 
the chains, which engage with fixed racks mounted | 
in the conveyor trough, thus causing the rollers 
to rotate during their period of upward travel. | 
The sorting table illustrated grades the potatoes 
into three sizes, two screens being provided. The | 


largest potatoes pass over the upper screen on to| 
the conveyor, the intermediate size fall through this 
screen on to a second screen, and are delivered to | 





| single-reduction spur gearing at the top. 


above, the sterilizer is mounted on a wheelbarrow, 
The table is mounted on four vertical rocking | with a pneumatic tyre. It is made in capacities of 
arms, as shown. The drive to the conveyor is by a| 1 cwt. and 2}ewt. The appliance is of the electrode 
second belt from the shaker shaft, only the shaft | type, and it is claimed that it introduces a new 
carrying the upper conveyor chain sprockets being | feature into the treatment of soils for seeding and 
driven. The belt drives the sprocket shaft through | potting purposes, and also for casing mushroom beds, 
There is| in that in addition to eliminating pests and killing 
a fast and loose pulley with belt striker gear on the | the seeds of weeds, the passage of the current through 
crankshaft drive. The elevator, provided with this | the soil leaves it in a friable condition with a very 
machine, is also driven by belt, and either the con- | evenly distributed moisture content. The sterilizer 
veyor or elevator belt will slip if an obstruction is|can be operated from any 200-volt to 240-volt 
met with, thus preventing damage. The bearings domestic supply circuit, the amount of power re- 
on both the crank and elevator shafts are of the plain | quired varying from 1 kW-h. to 1} kW-h. per cubic 
type with Stauffer greasers, but the connecting rod | foot of soil sterilised, depending on the composition 
bearing for the shaker is of the roller type. The | of the soil. The time required to sterilize the charge 
capacity of the power-driven machine is about | can be readily controlled by suitably damping the 
6 tons per hour, and the complete machine is/| soil, and under normal conditions the process is 
mounted on wheels for transport purposes. ‘completed in 50 min. to 60 min. The soil con 


is transmitted to the shaker crankshaft by belt. 
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tainer consists of two parallel boxes with electrodes 
9 in. apart, which constitute the sides. The current 
switch is arranged so that it cannot be turned into 


the “on ” position until the insulated box cover | 


shown in the figure is in position. 
A second appliance which will appeal to market 
gardeners, also shown by Messrs. Electro-Horti- 


cultural Equipment Company, Limited, is illus-| 


trated in Fig. 25, page 95. This is an electrically- 
heated liquid culture tank, which forms one of a 
standard range. The tank, in which the plants 
are grown without soil, consists of a metal-lined 
cedar-wood box, containing a nutrient solution, the 
metal lining being coated with a special inert varnish 
to resist the action of the solution. A heating pipe 
passes throughout the length of the tank near the 
bottom, and its protruding ends are threaded so 
that it can be utilised for the circulation of hot water 
from a greenhouse-heating system, or to accommo- 
date the heating element when electric heating is 
employed. A thermostatic temperature controller can 
be fitted in either case; The tank is made in four sizes, 
measuring 2 ft. 6 in. by 2 ft. 6 in., 2 ft. 6 in. by 4 ft. 
9in., 2 ft, 6 in, by 7 ft., and 2 ft. 6 in. by 9 ft. 3 in., 
respectively, and is provided with growing trays, 
measuring 2 ft. by 2 ft., which carry suitable gauzes 
for supporting the roots of the plants. Inorganic 
cover boards for excluding light are also included. 
The growing trays are fitted with handles, so that 


they can be easily removed from the tanks at any | 
time, and with posts at the corners to accommodate | 


the supporting frames provided. The necessary 
chemicals for three months’ operation are supplied 
with each tank, and it may be mentioned that the 
cost of these does not exceed 4d. per month per tray. 


The apparatus can be installed in any greenhouse, | 


and enables three or four crops a year of tomatoes 
to be grown to full fruiting, while flowers can be 
brought to bloom from seedlings in six weeks at 
any time of the year. 

A wide range of petrol and airless-injection engines 
was exhibited by Messrs. John Fowler and Company 
(Leeds), Limited, Leeds. Twelve petrol engines 
were shown ranging from 2} to 12 brake horse- 
power, a typical example being illustrated in Fig. 27, 
page 95. The engine shown is a single-cylinder 
mode] rated at 5 brake horse-power when running 
at 1,000 r.p.m., and, as shown, is mounted on 
wooden skids. 


being mounted on the side of the hopper. The 


It is hopper-cooled, and the engine | are . 
therefore forms a complete unit, the fuel -tank | from special heat-resisting steel. They are actuated | 
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3 in. and a piston stroke of 3 in., and develops 
1} brake horse-power at 750 r.p.m. or 2} brake 
horse-power at 1,000 r.p.m., the latter speed being 
employed for driving the pump. ‘The general con- 
struction of the engine is similar to that of the 
5-h.p. unit already described. As shown, radiator 
cooling is employed, and, as the fuel tank is mounted 
on the side of the cylinder block, the unit is entirely 
self-contained. The pump is of the standard 
pattern with a single horizontal cylinder, and is of 
the double-acting type. 
with heads up to 200 ft., and suction lifts up to 
25 ft., at 86 lb. per square inch pressure. The 
pump crankshaft is driven from the pulley shaft by 
single-reduction gearing, and the pump crosshead 
is carried on two circular guides and is driven by 
a connecting rod at each end. 
Among the airless-injection 


engines shown, 


page 94 (1937). 
have not previously dealt with is illustrated in 
Fig. 28, page 95. This is a twin-cylinder model 
with a cylinder bore of 4} in. and a piston stroke of 
6} in., and is rated at 20 to 22 brake horse-power 
when running at 1,100 r.p.m. The engine is hand 
started, and is fitted with a radiator and fuel tank, 
|as shown, to form a self-contained unit. A metal 
| housing is provided to give total enclosure, the 





photograph reproduced was taken. The whole unit 
is mounted on channel irons bolted to skids as 
shown. The engine is a heavy-duty model with all 
working parts totally enclosed but easily accessible. 
The Fowler-Sanders two-way swirl combustion 
chamber, previously described in our columns, is 
|employed. This chamber is claimed to give a high 
| degree of turbulence, resulting in perfect combus- 
| tion throughout the speed and load range, together 
with easy starting in even the coldest weather. The 
engine crankcase is made from close-grained cast 
iron, cast in one piece and well ribbed to give 
ample strength and rigidity. Renewable cylinder 
liners are fitted, nitrogen-hardened to ensure long 
life and resistance to corrosion. The engine is 
lubricated on the force-feed principle, the oil being 
drawn from the sump, which is separated from the 
main engine crankcase by metal gauze. The air 
and exhaust valves are of the overhead type, made 


by push-rods with all the working parts case- 


It is capable of dealing | 


two side covers having been removed when the | 
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jsand. In the case of the bottom reel drive, the oil- 
| bath housing also forms a strong bearing for the 
‘reel. Other features of the machine are that the 
engagement of the gear wheels is adjustable for 
the top reel drive, that the housing for the knotter 
is split horizontally to facilitate erection and control, 
and that the totally-enclosed gears on the knotter 
frame are designed to stand up to heavy stresses. 
The elevator is exceptionally wide, and is equipped 
with a specially large conveyor roller. The section 
of the main intake is sufficient to permit the tallest 
grain to pass through withou. bending, and the 
| main wheel is provided with ball and roller bearings. 








FRIEDRICH CHRISTIAN ACCUM, 
1769-1838. 


In the early history of lighting by coal-gas, one of 


mention may be made of the 40-kW semi-portable | ¢he outstanding figures was the German chemist 
generating set described in ENGINEERING, vol. cxliv, | Friedrich Christian Accum, the centenary of whose 
An engine of this type which we | death occurred on June 28. 


Possessing a wide and 
accurate knowledge of the science of his day, Accum 
was a well-known figure in scientific circles in London 
for many years, and both as a lecturer and writer had 
a European reputation. His name, it is true, is not 
connected with any important discovery, but he had 
the power of imparting knowledge in an interesting 
manner, and more than one of his books was translated 
into French and German. He was not endowed with 
the inventive and engineering talent of such pioneers 
of the gas industry as William Murdoch or Samuel Clegg, 
| but he was entirely free from the unbridled and extrava- 
| gant enthusiasm of his fellow-countrymen Winzer, or 
Winsor,* and he left his mark on the industry in various 
ways. 

Accum was born at Buckeburg, Westphalia, on 
March 29, 1769, but little is known of his upbringing. 
In 1793, at the age of twenty-four, perhaps on account 
of the unsettled state of Europe, he came to London, 
and his home for nearly thirty years was at 11, Compton- 
street, Soho. Of the next few years, 1793-1803 too, 
little is known, but in 1803 he published the first of his 

|many useful books, entitled System of Theoretical and 
| Practical Chemistry, giving a view of the subject at 
| that time. This was followed in 1804 by his Practical 
| Treatise on the Analysis of Minerals, enlarged four years 
|later into a “ Manual.” By this time Winsor had 
|made his debut in the metropolis, lecturing, demon- 
| strating and advertising, and on a winter’s night in 
| January, 1807, had lit a part of Pall Mall by gas. 
aro his leaning towards the practical application of 
science, it was almost inevitable that Accum should 
| be attracted by the new development, and it thus 
came about that when the Bill for the establishment 
| of the present Gas Light and Coke Company was being 





cylinder bore is 3} in. and the piston stroke is | hardened and ground. The cams on the camshaft | prometed, Accum made experiments on a fairly large 


44 in. The engine develops 3} brake horse-power 
when running at 750 r.p.m. or, as stated, 5 brake 
horse-power at 1,000 r.p.m. The chief features 
aimed at in the design have been simplicity and 
ability to stand up to hard usage, with ease of 
operation and low maintenance costs. The cylinder 
and crankcase are cast integral as shown, the 
casting being of close-grained iron. 
cylinder-head is fitted and, if required, the engine 
can be readily adopted for radiator or tank cooling, 
in addition to hopper cooling. The valves are of 
the side-by-side type, actuated by hardened-steel 
adjustable tappets working in cast-iron removable 
tappet blocks. 


grade steel, and is driven from the crankshaft by | 


spur gearing. Splash lubrication is employed, the 
big-end being provided with a dipper which picks 
up the oil from a dipper bath fitted in the crank- 
case, ensuring automatic lubrication for all the 
working parts. The fuel supply from the tank is 
by gravity to the carburettor, and the engine is 





are also hardened and ground. The fuel pump and | scale, gave evidence for the company before a Committee 
injectors are of the C.A.V.-Bosch type. The unit is | of the House of Commons, and when the Charter was 


complete with air filter, silencer and belt pulley, as | ©btained in 1812 his name as a “ practical chemist ” 
shown. | was included among the list of directors. 


A detachable | 


The ce mshaft is made from high- | 


His interest in gas lighting was further shown by the 
A new tractor, known as the Model B, was shown | publication, in 1815, of his Practical Treatise on Gas- 


| Light, the first of its kind. It was published by his 
| friend Rudolph Ackermann, the bookseller, whose 
|entire premises in the Strand had been fitted with 
| gas by Clegg, the lighting system including nearly 50 
|Argand lamps and many single cockspur burners. 
In the fourth edition of this book, 1818, Accum said 
| that there were more than 4,000 Argand lamps in the 
| Metropolis, while the gas mains in the streets exceeded 
| 26 miles. Accum was the first to point out that in gas 
|manufacture sal-ammoniac was formed. In 1819 
| the ** Practical Treatise was followed by a Description 
| of the Process of Manufacturing Coal Gas. The author 
| had advertised that he was prepared to furnish esti- 

mates and plans for gas-works and to supervise their 
| erection, and the frontispiece of this book is a coloured 
Gas Light Apparatus erected by Order 
| of the Government at the Royal Mint by Frederick 
| Accum.” Both the books referred to had a wide sale, 


by Messrs. Allis-Chalmers Manufacturing Company, 
728, Salisbury-square, London Wall, E.C.2. The 
tractor is designed for small farms, and is suitable for 
operating a two-furrow plough on average soil. It 
|is of the tubular-frame type, and is fitted with a 
four-cylinder engine with a cylinder bore of 3} in. 
and a piston stroke of 34 in. The engine runs at 
1,400 r.p.m., and, although the tractor is sold at a 
| low price, is fitted with renewable nickel-iron liners 
|of the wet type, overhead valves, and full-pressure 
lubrication. The cooling water is pump-circulated, 
| and ignition is by high-tension magneto. The belt 
| horse-power at the normal running speed is 16 brake 
|horse-power. Three forward speeds of 2} m.p.h. 
|}4 m.p.h. and 7} m.p.h. are provided, the reverse 
| speed being 2 m.p.h. The clutch is of the dry-plate 


’ | drawing of a “ 


controlled by a totally-enclosed governor of the | type, 9 in. in diameter, and all the gears are of|and did much to stimulate the spread of the new 


centrifugal type. Ignition is by 


magneto, mounted below the carburettor as shown. | steering gear is of the worm and gear type, and | 
The unit | 


The fuel tank has a capacity of 2 gallons. 
is 26 in. deep, 24 in. wide and 36 in. high, and 
weighs 34 cwt. 

Another example of a petrol engine is illustrated 
in Fig. 26, page 95, the engine in this case forming 
part of an open-pattern, shallow-well pump unit. 
The pump and engine are mounted together on a 
channel base, as shown. The drive to the pump is 
by belt with fast and loose pulleys and striking gear, 
and the engine is arranged to slide in the base to 


adjust the belt tension, two adjusting screws with | 


lock nuts being provided, as shown. The engine is 


a single-cylinder model with a cylinder bore of 


differential hand brakes are provided on the rear 
wheels for short turning. The final drive is by 
the conventional two-pinion differential operating 
in an oil bath. All four wheels are fitted with 
pneumatic tyres. The front tread is 43 in. and 
the rear tread is adjustable to 40 in., 44 in., 48 in. 
or 52 in. 

Messrs. Lanz Tractor Company, Limited, 7, 
Coronation-road, Park Royal, N.W.10, showed a 
new tractor binder, direct-driven from the power 
take-off. 
that the main motions are totally enclosed in oil 
baths, giving complete protection from dust and 


The leading feature of the machine is | 


high-tension | carbon-alloy steel, machine cut and hardened. The | industry, both at home and abroad. 


Meanwhile, however, Accum had found time for 
| many other matters. In 1813 he issued his Elements of 
Crystallography, the first English treatise based on 
Haiiy’s epoch-making work, in 1816 his Practical Essay 
on Chemical Re-agents and Tests, which quickly went 
through four editions, and in 1817 his Chemical Amuse- 
| ments, another pioneering work. But not the least 
important of his writings were the four books he 
published in 1820-1821 on food. The first of these, a 
Treatise of the Adulterations of Food, and Culinary 
Poisons, popularty known as Death in the Pot, seems 
to have created something like a scare. The other 
three dealt respectively with the “* Art of making good, 
wholesome Bread of Wheat, Oats, Rye, Barley and 








* See ENGINEERING, vol. cxxix, page 740 (1930). 
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other Farinaceous Grain,” with the *‘ Art of Brewing,” 
and with “ Culinary Chemistry,” probably the earliest 
English work on the chemistry of cooking. 

With the appearance of these books Accum’s career 
in England came to an unfortunate end. He had 
lectured at the old Surrey Institution, founded about 
1807 in imitation of the Royal Institution, he had long 
been a member of the latter, his name was among the 
members of the Linnean Society and of the Royal Irish 
Academy, when he was detected mutilating scientific 
works at the Royal Institution. A search warrant led 
to the discovery of missing pages at his house, and 
on December 21, 1820, he was charged at Bow-street 
with robbery, but the magistrate treated the matter 
lightly and discharged him. He was then indicted at 
the Westminster Sessions by the directors of the Royal 
Institution. At the second hearing of this case he 


failed to appear, and his recognisances were estreated. | 


Unable to face the situation, he had returned to 
Germany, where he was shortly afterwards given a 
professorship in the Berlin Technical Institute. He 
continued to hold that post till his death, on June 28, 
1838. His last book seems to have been his two 
volumes on the Physical and Chemical Properties of 
Building Materials, published in 1826. 








STEAM AND WATER SUPPLY 
AT THE TREFOREST TRADING 
ESTATE, SOUTH WALES. 


In the course of the recent summer meeting of the 
Institution of Mechanical Engineers, at Cardiff, an 
opportunity was given for a visit to the Treforest 
estate of the South Wales and Monmouthshire 
Trading Estates, Limited, This proved a considerable 
attraction. As certain features of this enterprise will 
prove of interest to many of our readers, we are enabled 
through the courtesy of Mr. Hugh Beaver, M.Inst.C.E., 
of Messrs. Sir Alexander Gibb and Partners, consulting 
engineers, Westminster, to give the following account 
of the long-distance steam supply from a central source, 
and of the water supply provided on the estate. 

By arrangement with the South Wales Power Com- 
pany, whose Upper Boat generating station adjoins 
the estate on the north, steam is taken in bulk at high 
pressure and distributed over the length of the estate. 
The use of the steam is confined entirely to process 
and heating work, and it is not available for power 
purposes. At present the most extreme point at 
which steam is delivered for process is approximately 
6,000 ft. from the boiler-house of the power station. 
The pressure of the steam available at the boiler-house 
is 350 lb. per square inch gauge, at a temperature 
of 750 deg. F., that is a superheat of 315 deg. F. 
The diameter of the steam main is 9 in. 


The initial consumption of steam at the boiler-house | 


is 20,000 Ib. to 30,000 Ib. per hour, but the steam main 
is capable of delivering at this stage 65,000 lb. per hour, 
with a pressure drop of 40 Ib. per square inch. As the 
steam is not required for generating purposes, the 
pressure drop on the transmission does not constitute a 
loss because a drop of pressure means a rise of kinetic 
energy in the steam, which again is converted into heat 
at the receiving end. Arrangements are made for the 
return of the condensate to the power station by a 
main 4 in. in diameter. The steam main is trapped at 
intervals of approximately 100 yards and the traps 
discharge direct into the condensate return main. 

On account of the high initial superheat, when once 


the steam main is charged and steam is being taken | 


at the consumer’s end, there is no condensation in the 


main, since the steam at the remote end is still super- | 
The insulation of the long main consists of | 
$ in. of plastic asbestos composition, over which is | 


heated. 


2 in. of plastic magnesia and a final } in. of hard setting 


composition reinforced with wire netting, the whole | 


being protected with galvanised steel sheeting. The 
radiation loss on the main is calculated to be approxi- 


mately 151 B.Th.U’s. per square foot of pipe surface | 


per hour. The problem of expansion is considerable, 


since the total expansion in the line amounts to ap- | 


proximately 28 ft. Expansion bends of the “ lyre ” 
type have been installed at suitable intervals to allow 
for this expansion, and after a small amount of re- 
adjustment have proved entirely successful. 

The pipe line is carried above ground the whole of 
its length. It leaves the power house at high level 
and crosses the power-station railway sidings by a 
bridge so as not to obstruct the yard in any way. 
[t dips beneath the high-tension electric transmission 
lines to give the necessary clearance, and rises to 
cross public roads and railway lines, before dropping 


| costed board and paper mill, which will ultimately 
| take up to 30,000 Ib. of steam per hour continuously for 
|about 125 hours per week. This mill may in the 
| future require up to about 60,000 Ib. per hour if con- 
| templated extensions are carried out. The steam is 
required for process work at a pressure of 35 lb. to 40 Ib. 
per square inch, and at saturation temperature. In 
order to reduce the pressure and de-superheat the 
steam, a complete de-superheating plant has been 
installed at the paper mill. The operation of the 
de-superheating plant is fully automatic. The con- 
densate from the process plant is returned to a hot 
well tank in the de-superheater room and is pumped 
back into the condensate return main by pumps 
actuated by float control gear. The steam is metered 
on the low-pressure side of the de-superheater and 
the condensate return is also metered. 

Another factory, a chrome leather works, takes a 
supply of steam from the estate mains amounting to a 
| total of about 4,000 Ib. per hour. In this installation, 
the steam is required at a pressure of about 60 Ib. to 
65 Ib. per square inch and the process is such that the 
condensate cannot be returned. In order to provide 
for this condition, the low-pressure steam is produced 
by means of an evaporator and the high-pressure 
battery of the evaporator forms a closed circuit and is 
drained by a lifting steam trap which discharges the 
condensate direct into the condensate main. Two 
similar evaporator plants are in course of installation. 
In each case the evaporator is capable of delivering 
7,000 lb. of steam per hour at a pressure of 120 Ib. 
per square inch when supplied with the high-pressure 
superheated steam from the estate main. Provision 
is made for extension of these plants to double the 
initial capacity. Several factories are under consi- 
deration whose total demands for steam will be in the 
order of 15,000 lb. per hour, with possible extension 
to double this amount. 

There seems little doubt that the demand for steam 
from this estate main will in the next year or so reach 
a figure of 100,000 Ib. per hour. It is expected, however, 
that the effect of diversity will enable a capacity of con- 
siderably more than this to be connected to the main 
and the 100,000 lb. per hour not be exceeded at any 
one time. Tenants on the estate are supplied with 
steam on a two-part tariff consisting of a maximum 
demand charge of 61. per 1,000 Ib. per month of maxi- 
mum flow plus a running charge of ls. 74d. per 1,000 Ib. 
of steam consumed ; for small consumers a flat rate of 
3s. 6d. per 1,000 lb. is charged. In all cases, the con- 
densate must be returned or a penalty of 5d. per 1,000 lb. 
for such steam not returned is incurred. The whole 
of the pipe line transmission has been carried out by 
Messrs. Unit Superheater and Pipe Company, Limited, 
Swansea, to the specification of the consulting engineers, 
Sir Alexander Gibb and Partners, Westminster. 

Turning now to the matter of water supply, the most 
| obvious local source is the Taff, which, however, flows 
| though highly-populated valleys and is thus subject 
|to pronounced contamination, carrying also a very 
|high mineral content, chiefly coal dust. It is further 
| subject to rapid changes in level. The lowest recorded 
flow of the river over three-quarters of a century 
represents 80,000,000 gallons in 24 hours, and as the 
estate requirements will not exceed 1,000,000 gallons, 
there is no likelihood of any shortage arising. It will 
be appreciated, however, that extremely efficient 
purification and treatment are essential. 

After consideration of all available sources of water 
supply, it was decided cheapest and most satisfactory 
to utilise the river Taff for the water supplies, both 
domestic and process. The Upper Boat power station, 
situated above the estate, raises the temperature of 
the water in the river by 5 deg. F. and the intake was 
therefore necessarily placed outside the estate and 
above the power station. To augment supplies, 
however, during extreme drought, an auxiliary intake 
is being provided some distance below the station. 
Factories are also supplied direct from the river with 
cooling water, when they do not require pure water, 
| and can be sited on the river side. 

The estate intake works consist of duplicate hori- 
zontal intake pipes 8 in. in diameter, provided at the 
| inlet end with reflux valves and at the shore end with 
flexible joints to enable the pipes to be raised vertically 
for examination and cleansing of the reflux valves. 
| Immediately before the pumping equipment on the suc- 
| tion side there is a manifold fitted with three quick- 
|release basket-type strainer boxes, with overhead 
lifting gear for removing the strainers; either of the 
|two pumps provided can use one or more strainers. 
The intake pumps are of the centrifugal type, running at 
1,450 r.p.m., delivering 60,000 gallons per hour against 











| 
| 





to a height of about 4 ft. above the ground, where it | an approximate head of 36 ft. They are controlled 
follows the route of the estate railway, with several | electrically, in common with the pumps in the filter 
rises over roads and railway branches and factory | house, by the level of the water in the service reservoir. 
spurs, before reaching the point where the supply is|The delivery from the intake pumps, through two 
given. A number of branches have been arranged on/|12-in. diameter asbestos-cement pipes is further 
the main in order to give supply to future tenants at | controlled by a flow controller in the pumping mains. 
various parts of the estate as the demand may arise. | This equipment is due to the need for equating intake 
At the present time, steam is being supplied to a!to demand at all river levels. Integrating recorders 
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indicate the flows, and a Dorr clarifier tank, the general 
features of which are similar to those used in sewage 
works, has been provided on account of the large 
amount of matter in suspension in the river water. 
The Dorr clarifier tank measures 40 ft. by 40 ft. and 
has a capacity of 110,000 gallons, which gives a settling 
time of two hours. The bottom of the tank has a 
conical surface with a sludge-expelling channel at 
the centre; the scraper arm operating against the 
bottom of the tank is driven by a 1-h.p. motor with 
overload and overspeed alarms. 

From the Dorr clarifier tank, the water flows over a 
weir to a settling tank. Coagulants are introduced in 
the Dorr clarifier tank as well as in the sedimentation 
tank if the condition of the river so requires. From 
the end of the sedimentation tank a cheap supply 
of clarified industrial water is drawn off for certain 
factories, given at a maximum pressure of 30 lb. per 
square inch. Four factories are already using this 
water. The necessity of a storage tank for this supply 
is obviated by the provision of automatic pressure- 
actuated electric switchgear which, for small demand, 
actuates the small pump and starts the larger pump 
when occasion arises. 

For domestic and potable water supplies, the water is 
delivered from the settling tank to gravity filters 
which allow a total flow of 55,000 gallons per hour to the 
clear water tank, giving a filtration rate of 100 gallons 
per square foot per hour. Thence the water is delivered 
to a closed reservoir, situated on the adjacent hillside, 
by two high-lift centrifugal pumps, each with a capacity 
of 60,000 gallons per hour, and driven by 80-h.p. 
protected-type slip-ring motors. 

The pH value of the filtered water is mechanically 
recorded. Before the water reaches the pumps, 
chlorination is carried out by an automatic chlorinator, 
controlled by an automatic chlorine residual content 
controller which is new to this country. A residual 
chlorine content recorder is also provided, actuated on 
principles similar to those used in the controller. 
Arrangements are made for pre-chlorination when 
necessitated by the state of the river. 

Sludge gravitates from the clarifier and sedimentation 
tanks to an adjacent sludge tank and is thence pumped 
through to a sludge filter press in the pump house. 
A complete system of ring mains of asbestos-cement 
pipes is provided for domestic water supplies. Strin- 
gent safeguards have been adopted to ensure the 
purity of the potable water supply and a detailed 
scheme of tests and analyses has been fully worked 
out. 

The contractors for the waterworks are Messrs. 
United Filters and Engineering Company, Limited, 
the work being to the requirements of, and under the 
supervision of Sir Alexander Gibb and Partners, 
assisted by the consulting analysts, The Counties Public 
Health Laboratories. 

Water is supplied in four grades. Except in special 
cases, however, the Estate supplies to any consumer 
only completely purified potable water, known as Grade 
1. Where, in the opinion of the Estate, special cir- 
cumstances and the quantity required warrant it, 
Grade 3 water may be supplied, i.e., settled and clarified, 
but unfiltered water at low pressure. Only in very 
exceptional circumstances will the Estate consent to 
the supply of Grade 2, that is, low-pressure, unfiltered 
water. By special arrangements, Grade 4 water may 
be supplied, i.e., raw water as obtained from the Taff. 

The terms of supply fall under four heads, as follows : 
(a) For drinking, sanitation and ordinary cleansing 
purposes, Grade | water is supplied, charged for on a 
basis of factory area. The graduated scale for this 
provides for a charge of 30s. per quarter for a factory 
of 3,000 sq. ft. area, to 191. per quarter for a factory 
with an area of 100,000 sq. ft. (6) Grade 1 water, if 
used in a manufacturing process or for drinking or 
sanitation, where Grade 3 water is also used, may be 
charged on the above scale, or on quarterly meter 
readings. In the latter case, the sliding scale ranges 
from amounts up to 8,000 gallons per quarter at the rate 
of 10d. per 1,000 gallons, to 64d. per 1,000 gallons for 
quantities up to 10 million gallons per quarter. 

For Grade 3, charged by meter, the scale varies 
from 6d. per 1,000 gallons for consumption up to 14 
million gallons per quarter, to 3d. per 1,000 gallons for 
quantities up to 12 millions. For Grades 2 and 4, special 
arrangements are made between the Estate and the 
consumer. 








Tue Co.turry Industry In PoLanp.—Exports of 
coal from Poland during the first four months of the 
present year amounted to 3,569,000 tons, as compared 
with 3,372,000 tons during the corresponding period of 
1937. 


CoprerR Propuction in CANADA.—The total Canadian 
copper production during 1937 was 265,521 tons, valued 
at 69,049,734 dols., as compared with 210,014 tons, 
valued at 39,514,101 dols. in 1936. Of the 1937 output, 
Ontario contributed 61 per cent., Quebec 18 per cent., 





Manitoba and Saskatchewan 12 per cent., and British 
Columbia, 8 per cent. 
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THE SUPPLY OF CRAFTSMEN. 


By A. C. Kevsati, B.Sc., A.M.1.Mecu.F. 


Tue training of youth in the art of a craft has exer- 
cised the minds of the community over many centuries. 
The Guilds of the Middle Ages regarded the regulation 
of the training of young people in their craft as one 
of-their major functions, and a definite social status 
was linked up with the completion of the training. 
\n interesting survival is to be found to-day in the 
fact that an apprentice in the city of Coventry becomes 
a freeman of the city on completing his apprenticeship, 
with the privilege in his advancing years of partaking 
in the considerable financial resources of the Freemans 
Trust. Under the guild system, which existed through- 
out Central Europe and England, a well regulated 
supply of highly-skilled craftsmen was available in 
each particular craft. 

With the industrial revolution, the whole character 
of the relationship between master and apprentice 
changed, and the contract tended to become between 
company and apprentice. At the same time, changes 
in manufacturing methods were taking place, and a 
desire for a supplement to the actual craft training 
in the shape of a knowledge of applied science was 
becoming widespread. As a result of this spirit of 
self-help, the mechanics’ institute of the 19th century 
sprang up; the Manchester Mechanics’ Institute 
opened in 1823 was one of the outstanding examples 
of this movement. 

The mechanics’ institute has developed from a self- 
governing institution into the technical school system 
of to-day, where control is shared between the local 
education authority and possibly governors and the 
State. It cannot be too highly stressed that basically 
the technical school continues in the tradition that was 
well and truly founded by the mechanics’ institute ; 
that is, its object is to provide theoretical instruction 
complementary to the practical training being received 
in the works. The technical institution Act of 1891 
definitely excluded training in manual dexterity as 
one of the functions of the State-aided institution. 
Further, it must be admitted that attendance at a 
technical institute is usually inspired by the ambitious 
motives of advancement to a post of responsibility. 
It is thus true to say that as far as the English engineer 
ing industry is concerned, the actual training in the 
particular trade selected is still in the hands of the 
employer. 

During the post-war period, radical alteration in 
industrial conditions have taken place ; mechanisation 
has travelled farther than any Victorian could possibly 
have visualised. 
previously required a high degree of skill are now per- 
formed by what is called, for the want of a better term, 
‘ unskilled labour,” assisted usually by a fairly complex 
machine. When there is much unskilled labour 
as is the case to-day, the fact that highly skilled labour 
is still required in considerable quantity is apt to be 
masked; further, there has been no diminution in 
the degree of skill required, the whole system of mass 
production being built up like an inverted pyramid 
on an apex of skilled craftsmen. It is not difficult to 
see that the opportunities afforded to young people 
to receive a com plete training in the trade selected 
In many cases a single- 
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have become severely diluted. 
track specialised operation is substituted for a training 
which is wide in outlook and capable of forming a sound 
basis on which new manufacturing methods may be 
built. 

The problem is not peculiar to this country, and it 
may be helpful at the present time to observe how 
some of the nations that have entered the industrial 
field later than we did, have attempted to deal with the 
problem. Very decided measures have been taken in 
France to ensure that the engineering and instrument- 
making industry have at all times an adequate supply 
of skilled labour. Boys leaving elementary schools 
at thirteen have the oppartunity of entering a trade 
school, and a significant fact is that entry is not regu- 
lated by examination. The course extends over a 
period of three years, during which time a systematic 
training in the selected trade is given. The atmosphere 
of such a school is the “ shop atmosphere "’ and the 
hours worked are the hours o° the industry concerned. 
Further, all young workers in industry receive up to 
eight hours a week training at a continuation school 
during working hours, the employer being under legal 
obligation to co-operate in this way. The cost of 
these training schemes is largely borne by the industry 
concerned, a tax, which is a definite percentage of the 
wage bill, being levied. To obtain partial exemption 
from the tax, an employer must show that he is, within 


his own organisation, providing instruction of the | 


correct type. Whilst trade schools have formed part 
of the French educational system for many years, the 
tax for industrial education is comparatively recent. 
France has examined very critically the position of her 
supply of skilled labour and decided that to maintain 
there must be no question 


her industrial 


position 





Consequently, many operations that | 





ENGINEERING. 


whatever about an adequate supply of skilled crafts- 
men. 

In the same way, Germany has in efficient operation 
a system of trade schools, entrance being at thirteen 
years, the period of instruction extending over three 
years and continuing in the apprenticeship at a works. 
Czechoslovakia, although not primarily an important 
engineering country, is making rapid progress in this 
direction. There already exists in Czechoslovakia an 
organised system of day continuation schools for 
apprentices, and all apprentices are legally compelled 
|to attend for eight hours a week for three years. 
| It is interesting to compare the number attending 
| such institutions, namely, about 200,000 with the 
30,000 that have such a privilege in this country. 
The latter figure was quoted by the President of the 
Board of Education when recently speaking at Leicester. 

The questions that immediately arise are how far 
can we disregard the activities of the Central European 
| countries in their organised system of craft training, 
and whether the conditions of training that exist here 
are sufficient to provide this country with the skill 
that is necessary to meet the ever-growing competition 
from abroad. 

To-day there is a shortage of the highest class 
of skill in certain trades, precision tool making, 
instrument making, &c. This shortage may be 
accounted for by the greatly increased activity in 
industry due to armament expansion, but the significant 
fact is that there is a shortage whereas other European 
countries have anticipated the needs. When the 
peak of armament production is passed, we shall be 
called upon to meet severe competition from countries 
with high potential craft-power. It would appear, 
then, that the time is ripe for the establishment in 
certain industrial areas, of engineering trade schools, 
where boys obviously fitted for craft training could 
escape the matriculation fetish and proceed at, say, 
fourteen years of age, to an organised course in the 
trade selected, the time spent under such conditions 
counting as a portion of the apprenticeship period. 

Such a scheme would form a parallel system to the 
already existing technical school system; those 
individuals that by personality and capacity appeared 
fitted for posts of responsibility could, on leaving the 
trade school and entering industry, proceed to the 
part-time day National Certificate Courses of the 
Institution of Mechanical Engineers, the remainder 
following instruction of a more practical character. 

At the present time, the cost of educational activity 
is shared by local authority and State; the establish- 
ment of trade schools would create a new position in 
this respect, since it is felt that the industry concerned 
should bear a proportion of the cost of the scheme, 
j}and so be entitled to a share in its government. In 
| conclusion, it may be said that, with our characteristic 
capacity for compromise, it should not be difficult 
for industrialists and educationists to unite in 
welding an adequate trade school programme to an 
educational system which has always maintained the 
highest of cultural traditions. 














LATE CAPTAIN NATHANAEL 
HERRESHOFF. 


CapTAIN NATHANAEL GREENE HERRESHOFF, whose 
death on June 2, at the age of 90, we regret to record, 
was the last of the three brothers who made the family 
name widely known in engineering and shipbuilding 
circles and gained for their firm a world reputation as 
builders of fast steam boats and racing yachts. The 
brothers were the grandsons of Karl Friedrich Herres- 
hoff, who had emigrated from Germany to the United 
States in 1783, had settled in Rhode Island, and 
married a daughter of John Brown, a shipowner of 
Providence. The eldest of the three brothers, James 
Brown Herreshoff was born March 18, 1834, and died 
at the age of 97 on December 12, 1930, while the 
second, John Brown Herreshoff was born April 24, 
1841, and died July 20, 1915. All three possessed 
mechanical ingenuity and a talent for invention, and, 
as during the most active part of their careers they 
were closely associated, it is perhaps difficult to assign 
to each a due proportion of the credit for their joint 
successes. James was brought up as a chemist and 
for a time managed a chemical factory. From 1863 
until 1869, he worked with his father who was both 
farmer and shipbuilder, but in 1869 he threw in his lot 
with his brothers and for many years travelled in 
Europe and elsewhere in connection with the business 
of the firm, which ultimately became the Herreshoff 
| Manufacturing Company, of Bristol, R.I. Among 
his inventions was a sliding seat for rowing boats. 
With John, too, he was the inventor of the Herreshoff 
coil boiler and to him fell the task of developing the 
Herreshoff torpedo boat, of which a description was 
given in Enorveerine, January 31, 1879. He con- 
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tinued connection with the firm until 1893, when he | 


went to live at Coronado, California. 
John, while yet a young boy, began building boate 
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but at the age of 14 became totally blind. Notwith- 
standing this, at the age of 17 he constructed a steam 
boat and took an active part in the family concern. 
When the company was formed in 1878, he became 
responsible for finance and construction, while Natha- 
nael had charge of design, engineering and experi- 
menting. It was John who saw the possibility of 
mass production of small craft. Much of the history 
of yacht building in America centres around the races 
for the America’s Cup, first won by the America in 
1851, and ever since held by the yachts of the United 
States. Among these yachts were the Puritan, built 
in 1885, and the Volunteer, built in 1887, by Edward 
Burgess, whose early death was a great loss. In 1890. 
Nathanael Herreshoff built the Gloriana and in 1891 
the Wasp, which quickly demonstrated the value of 
the innovations introduced. Another challenge being 
received from Great Britain, Herreshoff then con- 
structed in turn the Vigilant and Defender, which beat 
Lord Dunraven’s Valkyries, and these craft were 
followed by the Columbia, which defeated Sir Thomas 
Lipton’s Shamrock I and Shamrock II in 1899 and 
1901. To Nathanael was also due the design of the 
Reliance, which in 1903 beat Shamrock III, and the 
Resolute, which beat Shamrock [V in 1920. From the 
same yard in Narragansett Bay, after Nathanael’s 
retirement, came the Enterprise and Rainbow. The 
record set up by the firm is unparalleled in yachting 
history. Captain Herreshoff, who died at his home at 
Bristol, R.I., after a year’s illness, was a member of the 
Institution of Naval Architects and of the American 
Institute of Naval Architects and Marine Engineers. 
In his own country he was known as the “ Wizard of 
Rhode Island.” 








THE LATE COLONEL SIR JOHN 
PRINGLE, C.B. 


WE regret to record the death of Colonel Sir John 
Wallace Pringle, C.B., which occurred at the age of 
75, at Weydown, Cuckfield, Sussex, on Saturday. 
July 16. , 

John Wallace Pringle was the son of General G. 
Pringle, and after passing through the Royal Academy, 
Woolwich, himself obtained a commission in the 
Royal Engineers in 1883. He followed the usual career 
of an officer of that corps for many years. and served 
in the Burmese Expedition, 1885-86, and in Uganda 
in 1891-92. During the early part of the Great War 
he acted as Deputy Director of Railway Transport, 
Home Defence. In 1916, when he had attained the 
rank of Brevet-Colonel, he was appointed Chief 
Inspecting Officer of Railways, under the Board of 
Trade, and continued in this position until 1929, the 
duties of his office having in the meantime been placed 
under the Minister of Transport. In addition to this 
major reorganisation, his term of office was distin- 
guished by the release of the railways from the Govern- 
ment control under which they had worked during 
the war and by the replacement of numerous large and 
small concerns by the four main groups, which are in 
operation to-day. Hostilities had, of course, prevented 
more than a minimum amount of money being spent 
on improvements and the immediate post-war years 
were therefore a period of great activity for the Ministry 
of Transport inspectors as leeway was made up in 
various directions. Towards the end of his term of 
office, as the effect of the grouping began to be more 
and more felt, the pace became accelerated and a 
considerable amount of new construction had to be 
dealt with, especially in the London area. Pringle 
also had his share of fatal accidents, involving loss of 
life to passengers, to deal with and this part of his 
work from time to time attracted considerable 
attention. 

Pringle was made a Commander of the Bath in 
1921, and received the honour of knighthood fow 
years later. -He was also for a time a Member of the 


Institution of Civil Engineers. 








INTERNATIONAL HigHway Exuisirion, Carre.—In 
connection with the third Pan-American Highway 
Congress, to be held in Santiago, Chile, in January, 1939, 
an International Highway Exhibition will be inaugurated 
in the Cousiio Park in December, 1938, and will remain 
open for a period of from 45 days to 60 days. The 
Exhibition is intended to enable Chilean and foreign 
engineers attending the Congress to study recent progress 
made in the machinery, equipment and materials 
employed in the construction and upkeep of roads, and 





modern developments in motor and other road vehicles. 
In accordance with the terms of the Tariff Law in force. 
exhibits will be exempt from Customs duty for a period 
of six months, while port charges, in general, and railway 
freights to Santiago, will be reduced by 50 per cent 
The organisation and administration of the Exhibition 
ie in the hands of a Commissioner General, from whom 
furtner particulars may be obtained. Communications 
sbuuld be addressed to this official, Exposicion Inter 
nacional de Carreteras, Calle Agustinas, 972, Santiago de 
Chile. 











LABOUR NOTES 


At the end of June, the iiceltidaiiie of the United 
Patternmakers’ Association was 11 680—a net increase | 
since the beginning of the year of 300. ‘‘ There is no 
reason why,” Mr. Findlay, the general secretary, 
says, “ with a long pull and a strong pull, we should not | 
top the 12,000 by the end of the year.” The number | 
of members on benefit has increased by 47. That is a 
net figure, as, while the unemployment register shows 
an increase of 55, there are three members less on 
sick benefit and five members less on superannuation 
benefit. 


The writer of the editorial notes in the July issue of 
Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says: ‘ Unfortunately, the 
past month has not shown any improvement in trade 
generally. The heavy steel section is operating, at the 
time of writing, at about 81 per cent. of capacity. 
It would seem that stocks of imported steel which had 
accumulated prior to the re-imposition of import duties 
have not been drawn upon as quickly as was anticipated, 
and the producers of semi-finished material are hopeful 
that the length of time taken by re-rollers to absorb 
the foreign stuff will be of short duration. The prolon- 
gation of the International Steel Cartel Agreement 
until December, 1940, along with the prospects of an 
arrangement with the American producers, should 
encourage a greater volume of new business. The 
set-back in trade is being very heavily felt in South 
Wales, steel output for that district in May being 
128;200 tons, as compared with 209,400 tons produced 
in the corresponding month of 1937. Tinplate output 
is down to 35 per cent. of capacity, whereas a year 
ago it was over 74 per cent. The steel sheet trade 
remains desultory, with no immediate prospect of a 
revival. In spite, however, of these conditions, 
membership continues its upward tendency, although 
the claims for reduced contributions, due to unemploy- 
ment, are on the increase.” 


A statement issued by the Ministry of Health 
covering the first quarter of the current year, records 
that, during the first fortnight in January, the number 
of persons in receipt of poor relief rose by about 20,000, 
the increase being due. in part, to seasonal influences 
and in part to trade disputes in certain areas. There 
was a continuous reduction in the numbers during the 
remaining weeks of the quarter. except in the first 
week of February. At the end of March there were 
1,066,947 persons in receipt of poor relief—a decrease 
of 188,255, as compared with the corresponding number 
at the end of March, 1937. The large decrease was 
mainly due to the transfer to the Unemployment 
Assistance Board, as from the Second Appointed Day 
(April 1, 1937), of the responsibility for the assistance 
of considerable numbers of persons who had previously 
been in receipt of poor relief. 


At the annual conference of the Electrical Trades 
Union, which was held at Torquay last week, a 
resolution was adopted with only one dissentient, 
declaring that the organisation could not co-operate 
with the Government in its armaments’ programme in 
view of the assistance given by it to Fascist countries. 
Such action, it was contended, was in violation of the 
Government’s election undertaking to secure the defence 
of the country by strengthening the League of Nations. 
The president, Mr. Bussey, said that the resolution 
would strengthen the hands of the engineering and 
shipbuilding unions in any further negotiotions that 
might take place. 


Mr. Greenwell, the assistant secretary of the Electrical 
Trades Union, told last week’s conference at Torquay 
of the progress which the movement is making to 
eliminate amateurs from the industry. The idea is 
that only operatives and contractors registered with the 
Electricity Commissioners should be allowed to deal 
with supply and maintenance work or installations. 
Details of the scheme are being worked out by a com- 
mittee representative of all sides of the electrical con- 


tracting industry. and the Home Office and the Electri- | 


city Commissioners are understood to be in sympathy 
with the movement. The conference reiterated its 
approval of the proposal that operatives should be 
registered. According to Mr. Greenwell, the scheme. 
when completed and adopted by all the parties con- 
cerned will be given statutory effect by means of a 
clanse in a Government Bill. 


The conference instructed the executive council to | 
press the claim for the 40-hour working week in direct | 
+| two bituminous-coal mines, nine non-metal mines, one | 


negotiations with the employers, to bring the matter 
before other unions associated with the E.T.U. on 


joint councils, and to urge the Trades Union Congress 
to initiate a national campaign on the subject. 


In a! 
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contribution to the discussion on the resolution, Mr: | 


James Rowan, the general secretary of the union, said 
| that, unfortunately, the rank and file had not shown 
| sufficient interest in prosecuting the claim for shorter 
hours, preferring to concentrate on wage increases. 
| That wes, in his opinion, a mistaken policy. The only 
| permanent progress in industrial conditions had been 
along the lines of reducing hours. 





Under an award of the Industrial Court issued last 
week, the basic rate of patternmakers employed in 
Government Dockyards is increased from 51s. to 53s. 
per week. The application for the advance was made by 
the United Patternmakers’ Association in order to 
bring the patternmakers’ basic rate to 5s. above the 
fitters’ basic rate. The award becomes operative this 
week. 


The Government’s Holidays-with-Pay Bill was given 
a second reading without a division in the House of 
Commons last week. In the course of a contribution to 
the discussion, Mr. Herbert Morrison said that if great 
industries could not run themselves and give a reason- 
able holiday with pay to the workers, there must be 
something seriously wrong with those who ran them. 


the right direction by the Government, but wished that 
more energy had been displayed with the object of 
getting international agreement. The Government. 
moreover, could not claim credit for the voluntary 
agreements which had been reached. 


and the trade unions. 


The Times correspondent at Berlin states that the 
German returns for June reflect the scarcity which 
now prevails on the labour market. The number of 
employed on June 30 totalled 20,000,000, the highest 
figure yet recorded, and representing an increase of 
1,064,000 in twelve months. The number of women in 
employment increased during the period by 6-4 per 
cent. and the number of men by 5-3 per cent., indi- 
cating a larger resort to female labour. The unem- 
ployment figure on June 30 was 275,000, this being 
a decrease of 46.000 compared with the total at May 31. 
Unemployment in Austria, one of the most difficult 
problems facing the National Socialist authorities in 
the new Province, has been reduced since March 31, 
the correspondent adds, from 600,000 to 274,627. The 
reduction has been particularly marked in the case of 
unskilled labour in the building trade. 


In the introduction to its quarterly statistics relating 
to world employment and unemployment during the 
second quarter of the current year, the International 
Labour Office at Geneva, states that, in most countries 
for which figures are available, industrial employment 
increased and industrial unemployment decreased as 
compared with the corresponding period a year ago. 
Of the 22 countries for which statistics of employment 
are published, 18 show an increase and four a decrease, 
the decreases being in most cases rather small. With 
regard to unemployment, nine countries register an 
increase (Belgium, Bulgaria, Canada, Denmark, France, 
Ireland, Norway, the United Kingdom and the United 





In three countries, namely, Canada,France and Norway, 
employment and unemployment both show increases. 
There is, however, 
trends. for the working population has, of course, 
grown in the meantime. The number of workers 
| recorded as being in employment is below what it was 
in 1929, the year immediately preceding the depression, | 
in Belgium, Canada, Czechoslovakia, France, Luxem- 
burg. the Netherlands, Poland, Switzerland and the 
United States. 


Presenting his report to the annual conference of the 
National Union of Seamen, Mr. W. R. Spence, the 
general secretary, said that they were anxious to 
| obtain for the members an increase in the rations of 
| tea, sugar. milk, butter. soft bread, fresh meat and 

They also desired to have it 





dried and fresh fish. 
| made compulsory to supply green vegetables, salads 
and fresh fruit wherever ,possible. There was every 
reason to hope, he observed, that before the next 
annual conference took place, a new and improved 
scale would have been agreed to by the shipowners 
and the union. 


The United States Bureau of Mines reports that some 


| remarkable results were achieved in the 1937 National | 
and eighteen | 


Safety Competition. Three hundred 
mines and quarries in 36 States took part in it, and 


| metal mine, and 63 quarries and open-cut mines were 
| operated during the year without a lost-time injury to 
any of the employees. 


The Labour Party was glad of even a slight move in | 


These had been | 
primarily due to the activities of the Labour Party | 


States), although in some cases the increase is slight. | 





| 


| employee had acquired are,” 


| 
| The Home Secretary has made Regulations under 
Section 49 of the Factories Act, 1937, specifying certain 
| processes for which suitable goggles or effective screens 
/must be provided to protect the eyes of persons em- 
ployed. The scheduled processes are as follows :— 
‘The grinding of metals or articles of metal applied 
by hand to a revolving wheel or dise driven by mech- 
anical power; turning (external or internal) ‘of non 
ferrous metals, or of cast iron, or of articles of such 
metals or such iron, where the work is done dry, other 
than precision turning where the use of goggles or a 
screen would seriously interfere with the work, or 
turning by means of hand tools ; welding or cutting of 
metals by means of an electrical, oxy-acetylene or 
similar process. The following processes when carried 
on by means of hand tools or other portable tools are 
also included :—Fettling of metal castings involving 
the removal of metal, cutting out or cutting off (not 
including drilling or punching back) of cold rivets or 
bolts from boilers or other plant or from ships ; chipping 
or scaling of boilers or ships’ plates; breaking or 
dressing of stone, concrete or slag. 





Last year’s annual conference of the Mineworkers’ 
| Federation of Great Britain gave instructions to the 
executive committee to prepare a scheme of amalgama- 
| tion of all the existing unions of members employed in 
the industry. At this year’s annual conference, which 
|opened at Whitley Bay on Monday this week, the 
| broad outline of such a scheme was submitted for the 
| consideration of the delegates. Under the proposed 
the country would be divided into 
| eight areas, each with its executive board. The func- 
tions of these area boards are not set forth in detail in 
the draft, but among their duties would be the 
conduct of all negotiations on matters of a purely 
colliery or district nature. The government of the 
union would be in the hands of a national executive 
subject to the authority of the annual conference. No 
stoppage of work could take place in the whole of an 
area covered by an area board without the sanction of 
the national executive, nor could an area board take 
steps to secure a local advance without the national 
executive's approval. 


| re-organisation, 


The issue for June 30 of the Weekly Report of the 
German Institute for Business Research contains an 
interesting article on the employment situation and 
shortage of labour. According to the writer, the 
shortage of labour which has become greater and greater 
during recent years, is at present one of the greatest 
obstacles to a further increase of production. *‘ Despite,” 
he goes on to say, “all efforts of the Reich Institute 
for Labour Adjustment and Unemployment Insurance, 
the possibility of increasing employment from the 
number of unemployed has become so small that it is 
of hardly any importance for further economic expan 
sion. For quite some time now the number of 
unemployed has been declining in importance as a 
factor in the increase in employment. In the last 
year, employment has increased by about 1,065,000. 
Of this number only 438,000, or little more than a 
third, came from the ranks of the unemployed. Thus, 
it has become increasingly important to develop other 
sources of labour supply. Furthermore, even greater 
importance is attached to the most useful employment 





possible of the available workers.” 


To meet the situation thus created the Government 


nothing inconsistent in these two | has issued a Decree, which came into force on July 1 


It applies to all men and women who are capable of 
working, and ‘‘ binds them to work temporarily under 
a regular contract in any position specially assigned to 
them or to take certain training courses.”” ‘“ The 
regular position and the rights which the worker or 
the writer says, “* main- 


| tained, and the wage or salary received in the tem- 





if 





porary position will not be less than that received 
in the regular position.” Continuing, he writes 
‘“* National Socialism realised within only a few years 
the right of all to work ; this Decree emphasises and 
makes equally important the duty of all to work. 
Even in the past few years it has been necessary, in 
line with the Four Years’ Plan, to limit the freedom 
of choice of trade in certain economic branches. This 
was in the interest of the nation as a whole. The new 
Decree puts an end to all individual regulations of this 
sort in that it makes it possible, by means of general 
conscription of labour for important State projects, 
to regulate employment in all economic branches in 
accordance with the urgency of the projects to be 
carried out.” 








AMERICAN Socrety ror Testing Materiais.—-Mr. 
R. H. Heyer, metallurgist in the research laboratories 
of Messrs. The American Rolling Mill Company, hays 
been awarded the Charles B. Dudley Medal, for 1938, o! 


the American Society for Testing Materials for his pape: 
Analysis of the Brinell Hardness Test.’ 
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104. As regards the 
wheel arrangement, as the 
tractive effort required is 
increased by the resistance 
of the curves, 16 driving 
wheels are needed, and this 
involves two vehicles for the 
locomotive, each carried on a 
four-wheel bogie under the 
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4,400-B.H.P. DIESEL-ELECTRIC LOCO- 

MOTIVE FOR THE ROUMANIAN 

STATE RAILWAYS. 

\ FACTOR in determining the choice of motive power 
the Roumanian State Railways may be that 
Diesel engine uses as fuel, oil that is one of the 

resources of the country. In any the 

+,400-b.h.p. Diesel-electric locomotive des« ribed below 
should more economical to work than the three 
or four steam locomotives it displaces, for the heavy 
international expresses running between Bucharest and | 
Brasov generally require this number, as do most of 
the goods trains. This important line, running north 
from Bucharest, has to traverse mountainous country 
and to cross the Transy!vanian Alps by a high pass 
which not only involves heavy gradients, but necessi- 
tates frequent curves. On the north side of the pass, 
indeed, there is a section of 10 km. (6-21 miles) having 
a gradient of 25 per cent. and with two-thirds of its 
length in uncompensated curves, the greater number 
of which have a radius of 275 m. (300-75 yd.). Apart 
from the physical difficulties of the line, the traffic is very 
heavy, and the other alternatives to the Diesel locomo 
tive, viz.. doubling the track, using other routes between 
the two centres, or increasing the size of the steam loco 
motives, do not seem promising from the point of view 
of increasing the volume of trafic in use, while reducing 
running expenses. It was therefore decided to order 
an experimental Diesel-clectric locomotive from Messrs. 
Sulzer Brothers, Limited, Winterthur, Switzerland, 
capable of hauling a train of eight-wheeled express 
coaches with a total trailing weight of 600 tons for 
operating on this line. Messrs. Sulzer were the designers 
and main contractors, sub-letting the running parts of 
the locomotive to Measrs. Henschel und Sohn, G.m.b.H.. 

Cassel, and the electrical parts to Messrs. Brown, Boveri 

and Company, Limited, Baden. 

Che general lay-out of the locomotive, which is « 
double one, is clearly indicated in the sectional drawings 
on Plate V, 1, 2, 4, 5 and 6. Other illustrations 
are given in Figs. 3 and 7 on the same Plate, and in 
Figs. 8 to 14 on this and the opposite pages, and on 


on 
the 


natural case, 


Figs 








cab, eight driving wheels, 
and a two-wheeled bogie. 
The vehicles are coupled 


* back-to-back ” as it were, 
so that there isacab at each 
end. Only one cab is in use 
at a time, and the halves of 
the locomotive are duplicates, so that should other 
engines of the same type be constructed, a complete 
unit can be built up from any pair. 
weight of the locomotive is 218 tons, and, in running 
order, 230 tons. This latter weight is divided so that 
each driving axle load is 19 tons and each carrying 


axle load is 13 tons. The length over the buffer is 


29,300 mm. (96 ft. 14 in.), and the total wheel base | 


is 26,000 mm. (85 ft. 3§ in.), the rigid wheel base of 
each half locomotive being 5,400 mm. (17 ft. 8% in.). 
The last figure is of importance, as the rigid whee 
base is long for the curves concerned, and the axles 
have no side-play. The four centre wheels of each 
driving unit have, in consequence, shallower flanges 
than those of the others. The driving wheels are 
1,350 mm. (4 ft. 7} in.) in diameter on the tread, 
and the carrying wheels are 1,000 mm. (3 ft. 3% in.) 
in diameter. The four-wheeled bogie has a displace- 
ment of 95 mm. (3-74 in.) at the pivot, and the two- 
wheeled bogie has a lateral displacement of 70 mm. 
(2-75 in.) on each side. This bogie is of Messrs. 
Henschel’s own type,and, in effect, acts as a Bissel bogie. 
Its construction is seen on the right-hand section of 
the locomotive in Fig. 1, and also in Fig. 6. Both bogies 
are fitted with damping gear. The gauge is standard. 

The general construction of the main frame, which is 
of welded steel, may be made out in the right-hand part 
of Fig. 1 and in the cross-sections, Figs. 4, 5 and 6. 
The draw and buffer gear conforms to the requirements 
of the German State Railways. The two sections 
of the locomotive are coupled by central draw-gear 
flanked by buffers, and the passage from one to the 
other is effected through a bellows connection of 
the usual type. In view of the heavy gradients on the 
line, the braking system, as would be expected. is 
very complete, Westinghouse compressed-air brakes 
and hand-operated brakes being provided. The 
former comprises an automatic brake acting on both 
the driving wheels and the four-wheeled bogie, and 
a regulating brake acting on the driving wheels only. 
In addition, there is a special low-pressure brake 
which, coming into operation when the sanders are 
in use, prevents driving-wheel slip on starting. The 
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DovusBLE CRANKCASE. 


bogie pivots and axles are provided with special drip 
lubricators, arranged in groups in the engine room. 
and an automatic lubricating device, on the Fried- 
mann system, is fitted to reduce wear on the flanges 
of the leading wheels. 

The disposition of the machinery is shown in Figs. | 
and 2. From these views it might almost appear that 
the engines each had six cylinders only, but reference 
to Fig. 9 above, and Fig. 13, page 104, will make 
it clear that there are 12 cylinders to each, arranged 
in two parallel rows above two crankshafts, as shown 
in Fig. 8 on this page. The generators are situated 
at what may be termed the “ forward ” ends of the 
engines, that at the ends nearest the an 
interior view of one of which is given in Fig. 10 oppo- 
site. At the “after’’ ends of the engines are the 
oil and water coolers with their fans. These coolers 
are inserted in the body wall of each section of the 
locomotive, their position being further identified at 
| the centre of the locomotive in the general external 
view, Fig. 11, page 104. A photograph of an engine 
and generator, taken in the erecting shop, is repro- 
| duced in Fig. 12 on the same page. Each engine 
develops 2,200 brake horse-power at 700 r.p.m., this 
| figure being the l-hour rating. The continuous rating 
| is 1,900 brake horse-power at 620 r.p.m. The engines 
| were built at Messrs. Sulzer’s Winterthur works, and 
are of the four-stroke cycle type with airless fuel 
| injection and Biichi supercharging. The cylinders are 
310 mm. (12-20 in.) bore by 390 mm. (15-35 in.) stroke. 

Referring to Fig. 8, it will be realised that both rows 
of cylinders and the two crankshafts share a common 
| casing. As a great output can thus be secured from 
one engine, only two sets are required to provide the 
desired tractive effort, and control apparatus is sim- 
plified. The two crankshafts are coupled by the inter- 
meshing hardened and ground gear-wheels seen in 
Fig. 9, and the generator is driven by a wheel meshing 
with both of these on their upper faces, an arrangement 
enabling the engine to be set deep in the main frame, 
with consequent increased headroom for the cover gear, 
| while the generator is set so high that the frame is not 
| further interfered with. The bedplate, which is of 
| cast steel, is prolonged to carry the bearings of the 
| crankshaft gears. It is carried up some distance above 
the crankshaft centre line, so that the bearings are 
deeply recessed. The top bearing caps are held in 
| place by keys in the recesses. The cylinder block, of 
| cast iron, is bolted directly to the bedplate, the crank- 
case being thus formed partly by the block and partly 
by the bedplate. The method of connection will be 
evident by comparing Fig. 9 with Fig. 13. The bed- 
plate is not attached directly to the main frame, 
but is bolted to a pair of welded longitudinal girders 
on which the generator is also carried. The construc- 
tion of these girders is shown in Fig. 12. The cylinder 
block is cast in two sections, which are welded together 
transversely, as may be seen from Fig. 13. The liners, 
as shown in Fig. 8, are held in place by the cylinder 
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Covers with externally-visible joints on both faces of 


their flanges. The camshaft is carried in brackets at 
the bottom of the cylinder block. 

The cylinder covers are separate and each has one air- 
inlet valve, one exhaust valve and the fuel injector. 


An exhaust valve and push rod are seen to the left of 


Fig. 8, and a fuel injector and an inlet port to the right. 
The pistons are of aluminium with a fixed hollow 
gudgeon of special case-hardened steel. The bush is 
of bronze, and isin a single piece. The connecting rods, 
of chrome-nickel steel, are of H cross-section, and have 
marine-type big ends with white-metal lined bushes. 
The camshafts have all the cams keyed on, those for 
the fuel pumps being set from test results. Each 
cylinder has a separate fuel pump, situated as seen 
in Fig. 7, and the fuel pipes are all of exactly the same 
length. Any of the pumps can be isolated for repair 
without having to stop the engine. It will be noticed 
from Figs. 1 and 2 that the air-inlet and exhaust pipes 
of each engine are not common to the whole 12 cylinders, 
but are arranged to serve two groups of six cylinders. 
There are thus two supercharging sets to each engine, 
one at each end. These sets are carried on brackets 
on the engine casing, as will be evident from Fig. 3. 
The air filter, however, is suspended from the roof of 
the coach, the connection between it and the suction 
branch of the blower consisting of leather bellows to 
avoid racking stresses. The exhaust-gas turbine and 
the blower impeller are mounted on a common shaft 
carried in roller bearings at each end and lubricated 
by a direct-driven screw pump immersed in the oil 
container, a thermometer being provided to enable 
the oil temperature to be observed. The exhaust 


from the turbine is led directly through the roof of | 


the coach by the rectangular branches visible in 
Figs. 1 and 2. The blower casing is of aluminium, 
but the turbine casing is of a special cast iron, and is 
water-cooled, the cooling-water circuit being in the 
nature of a shunt from the cylinder-cooling system. 
The blower not only serves as a supercharger, but as a 
scavenger, the timing of the air-inlet and exhaust valves 
being so arranged that for a little while both are open 
at the same time. 
cooled by the incoming air and the temperature of the 
exhaust gases is lowered. 

The cylinder-cooling water is circulated by pumps 
situated outside the frames, which pumps draw from 
tanks, similarly situated, into which the water from 
the jackets passes after leaving the tubular coolers 
in the sides of the coach. Air is drawn over the 
coolers by a large motor-driven vertical-spindle fan 
near the roof. One of the air trunks, part of the fan 
and one of the suction tanks are seen in Fig. 6, the 
trunks being visible also at the sides of Fig. 3. The 


lubricating oil is also passed through a part of the 


The valves and pistons are thus | 
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cooler. 
|engine by two gear-wheel 


| wheels on the crankshaft. 


of a filter, to the forced-lubrication system. 
| other pump deals with the hot return oil, drawing it 
from the sump and delivering to the cooler whence it 
| passes to the collecting tank, an electrically-driven 
| centrifugal separator being arranged in the circuit. 
| The collecting tank is arranged below the level of the 
sump and the two are connected by a pipe, so that 
| should any leakage of oil take place the level in the 
sump drops below the suction of the extraction pump. 
| Both the cooling water pressure and the lubricating oil 
| pressure, as well as the supercharging pressure, play a 
| part in the control of the locomotive, but, before 
dealing with this control it is desirable to consider the 
| electric transmission. First, however, it may be 
mentioned that an auxiliary motor-driven forced- 
lubrication pump is fitted for use when the locomotive 
| has been standing for any length of time. This pump 
|is driven from the storage battery, and is therefore 
| independent of the movement of the engine. 

The electric transmission comprises a main generator 
| which supplies current to the four driving motors of 
the vehicle concerned. As will be seen in Fig. 12, the 
| generator is relatively short, seeing that it consists of 
|a main generator and a separate exciter in a common 
| casing. A fan attached to the rotor near the coupling 
|draws air through the exciter and main generator 
| successively, and discharges it below the floor of the 
locomotive. As the direction of this air current is 
away from the windings, any carbon dust from the 
commutator is carried away immediately, while the air 
flow also tends to eliminate any trouble from sparking. 
Roller bearings are fitted at both ends of the machine. 
| Driven from the generator shaft are a fuel-supply pump 
|and a tachometer dynamo. The generator runs at a 
| speed of 744 r.p.m. when the engine is running at 
|620 r.p.m. The continuous output is 1,250 kW, 615 
volts, 2,040 amperes, direct current. The maximum 
voltage in service is 910, and the maximum output is 
about 4,000 amperes. The generator has three field 
| windings as follows: An unregulated shunt winding, 
|a regulated winding receiving current from the exciter, 
land a counter-compound winding carrying the current 
| from the generator rotor. When the exciter is switched 
| off, the voltage falls to zero, but when it is in full 
| operation the maximum tractive effort is exerted on the 
| wheels with the locomotive at rest. Between these two 
| extremes, regulation of the exciter-supplied winding 
| enables the tractive effort, and therefore the running 
| speed, to be varied as required. The traction motors 
are attached to the locomotive frame. Transmission 
is effected by gears on the shaft and on a quill through 








The oil is normally circulated through the 
pumps driven by spur 
One of the pumps draws 
| the oil from the collecting tank and delivers it, by way 

The 
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which the axle runs. The quill spiders are connected 
to the driving wheels by floating helical springs. The 
arrangement is shown in the view of one of the traction 
motors given in Fig. 14, page 104, and permits displace- 
ment of the axle relative to the transmission gear. 
The motors are cooled by the pair of motor-driven 
ventilating fans seen in the foreground of Fig. 3, 
which fans discharge into a trunk, incorporated in the 
frame and visible in the right-hand vehicle in Fig. 1, 
thence by branches of the bellows type to the individual 
motors. The air finally escapes through the shielded 
opening shown near the right-hand wheel in Fig. 14. 

The Diesel-engine governor is coupled up with a 
rheostat regulating the field of the generator, the regula- 
tion of the field enabling the load on the engine to be 
kept constant for the particular vehicle speed to suit the 
desired running conditions. The action of closing the 
starting contactors of the two engines puts the current 
from the starting batteries through the counter-com- 
pound winding of the generators, which then run as 
motors and drive the engines until they reach the speed 
of ignition. Firing having once started, the engine 
governor becomes operative, but is set to the particular 
range required by means of the main controller in the 
cab. The governor setting is effected by an oil-operated 
semi-rotary servomotor, the valve of which is actuated 
by a solenoid device, a contact on the servomotor also 
moving over a quadrant of the gencrator-field rheostat. 
The varying load on the engine, both from alteration of 
the tractive effort required and from the demands of 
the auxiliaries, is corrected by the regulation of the 
generator field, due to the exciter. 

Control by the lubricating-oil pressure and super- 
charging air pressure previously alluded to is largely 
a matter of protection. The servomotor on the com- 
bined governor and rheostat control is actuated by the 
lubricating-oil pressure. The engine starting and 
stopping valve is controlled by an electro-pneumatic 
device. Should the pressure of the lubricating oil 
supply fall below a predetermined figure due, say, to 
a fall of level in the oil sump, the engine is stopped, 
as it also is should the water-cooling pressure fall 
below its minimum amount. Other safety devices 
stop the engine if the temperature of either the lubri- 
cating oil or the cooling water reach too high a level, 
and also when the cooling fan is running too slowly or 
has stopped, or when the thermostatic control, which 
by-passes the coolers at low oil and water tempera- 
tures, fails to function satisfactorily. The electro- 
pneumatic device is operated from the supercharging 
air delivery. As long as the air pressure is suitable for 
the particular engine load, the governor is not inter- 
fered with, but should this pressure drop and the air 
supply, in consequence, become too little for the amount 
of fuel injected, the device acts upon the governor and 
the fuel is reduced in proportion. Each supercharger 
controls six cylinders only. The device, being coupled 
to the governor, works in conjunction with the field- 
regulating rheostat 

The auxiliary equipment, in addition to those items 
already specifically referred to, comprises a number of 
smaller auxiliaries, such as the ventilating fans in the 
cab, heater in the cab, window heater, window wiper, 


lighting, voltage-transforming set, and so forth. The 
auxiliaries are, generally, connected either to the 
storage battery or the exciter. In the former case 


they can be run with the engines at rest, and in the 
latter they start and stop with the engines ; thus, in 
this circuit are the cab-ventilating fans, the cooling 
fans, cab heater and oil separator. The manual con- 
trols are grouped on a desk in the cab, as shown in 
Fig. 10, on this page. The main controller, for power 
adjustment, is identifiable by the large handwheel. 
At each side of this central drum are the starting and 
reversing drums, controlled by lever handles below and 
at the left- and right-hand sides of the handwheel, 
respectively. The current from one exciter cannot be 
used for starting the other, while an interlock prevents 
both engines being started simultaneously. In front of 
the handwheel are push-buttons for stopping the 
engines and the cooling-water pumps, a switch for 
dimming the headlight, a switch for an optical signalling 
device enabling the driver to call his assistant, engine- 
speed and generator-load indicators, and the brake 
air-pressure gauge. The desk carries brake- 
compressor switch, and a push-button switch for the 
electro-pneumatic sanding device and the slipping 
brake. The storage-battery control, viz., main switch, 
fuse and shunt, are, along with some auxiliary apparatus, 
situated in a cupboard under the desk and close to 
the left-hand door of the cab, so that the driver can 
contro] the battery current on entering or leaving 
the locomotive. The instrument seen on the wall of 
the cab is a Hasler speed indicator, a similar instrument 
in the other cab being also a recorder. 

A door behind the driver’s seat gives access to a 
compartment containing the contactor for putting the 
starting batteries in parallel, the starting contactor, 
four overload relays, the four-pole driving motor con- 
tactor and the reverser. This compartment occupies 


also a 





the space at one side of the fuel tank, which is a vertical 
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tank situated immediately behind the cab partition. 
All the auxiliary apparatus and a number of instru- 
ments are carried on the face of the tank. The position 
of the tank, &c.. can be made out at the right of 
Figs. 1 and 2. The “ dead-man” control is by a pedal 
below the main controller. Release of the pedal results 
first in a warning signal from a buzzer being given in 
each cab, then in the interruption of the current to 
the driving motors and the application of the emergency 
brakes, the engines being automatically set to run at 
the lowest no-load speed. The locomotive is un- 
doubtedly one of the most powerful hitherto con- 
structed. The maximum tractive effort at a standstill, 
that is, the effort at the wheel periphery, is 36,000 kg. 
(79,366 lb.). The running tractive effort for one hour at 
a speed of 33-5 km. (20-81 miles) per hour is 24,400 kg. 
(53,792 lb.), and the continuous tractive effort at 48 km. 
(29-82 miles) per hour is 17,400 kg. (38,360 Ib.). The 
maximum speed is 100 km. (62-13 miles) per hour. 
the new engine has not yet been in service long enough 
to enable running costs to be accurately ascertained, no 
detailed study of the economic aspect of the substitu- 
tion of Diesel-electric for steam haulage on the some- 
what difficult line concerned can be made, but it may 
be said that engine tests, when run at the continuous 
rating, that is at 620 r.p.m. and 1,900 brake horse- 
power, gave a fuel consumption of 0-354 Ib. per brake 
horse-power hour. 


PERSONAL. 





ViessRs Teeatemrr, Limirep, Great West-road, 
Brentford, Middlesex, and Messrs. Laycock ENGIN 
eertina Company, Liwrrep, Sheffield, both of whom 


ire manufacturers and suppliers of garage equipment. 
have entered into an arrangement whereby the marketing 
of all Laycock garage equipment, including the Niagara 


ar washer and the Coronation car lift, will, in future, 
be undertaken solely by Messrs. Tecalemit Messrs. 
Laveock will concentrate on the building of garage | 
equipment of both their own and Tecalemit design, 
Messrs. N.\ INTERNATIONAAL HANDELS CoNnsoR™ 
rrum, of ‘s-Gravenhage Koninginnegracht 85, Hol- 
land, inform us that owing to the success of their new 


department handling second-hand contractors’ machinery 
and plant they are issuing a periodical bulletin in which 





plant to be disposed of or required will be listed for 
hents 
‘ 
CONTRACTS. 
Messrs. ‘Tue Trussep Concrete Stee. Company, 
Limrrep, Horseferry House, Horseferry-road, London, 
S.W.1. have been appointed reinforced-concrete engin- 


eers for a number of building works, in which Hy-Rib 


steel-mesh reinforcement is being employed. The 
buildings include factories at Wealdstone and North- 
ampton, a school at Letchworth, a hospital at Car 


shalton, and halls in Liverpool and Sheffield 








Barrisu Founpry Scnoot The third annual meeting 


of the British Foundry School will be held at 3 p.m. on 


Tuesday, July 26, at the Birmingham Central Technical 
College, Suffolk Street, Birmingham All interested in 
the work of the School are invited to attend 


Worio Power Conrerence, VIENNA Meetine.—The 
British National Committee of the World Power Confer 
Kingsway. London, W.C.2, informs us that a 
pecial ¢ has been made by the authorities, 
whereby the membership fee is now payable in “ travel 
marks, instead of in gold Reichsmarks. This reduces 
the cost by nearly 50 per cent., to 2/. for full members and 
ll. for accompanying persons, such as the ladies of 
members’ families It is still possible to register for the 
Vienna meeting, although it is not anticipated that the 
lists will remain open much longer 


ence, 36, 


oncession 


LINING AND COATING MATERIA! 
non-vitreous baking enamel, to which the 
name Litheote has been given, has recently been intro 
duced into this country by Messrs. Newton, Chambers 
and Company. Limited, Thornecliffe, near Sheffield It 
and in the United States by Mr 
James Lithgow, a fermentation engineer and a native of 
Paisley, and has been developed by Messrs. The Lithgow 
Corporation It synthetic lining and 
material for metal vessels, and ail kinds of metal surfaces, 
which is applied by brush, or is sprayed on, and is bonded 

The resultant 
glass-like, non 
acid and 


LirncotTe Prorecrivt 


\ type of 


was discovered used 


is coating 


to the surtace by a special baking process 
surface stated hard, smooth, 
chipping and flexible, and it is claimed to 
corrosion proof, and to be mert towards solvents, brine. 


Is to be 


be 


fats, syrups and petroleum over a wide range ot 
temperatures. We understand that the surface eas) 
to clean ; usually only hot water and a brush are needed, 
but steam sterilisation may be employed if desired It 
is claimed that Lithcote linings will not impart any trace 
of odour or taste to sensitive products rhe process was 
originally developed for lining tanks, but it has now 
been extended to numerous other applications. Messrs. 
Newton, Chambers and Company are the sole British 
agents for Messrs. The Lithgow Corporation, and have 
the exclusive rights for cle veloping it within the British 
Em pire 


ileohol 


is 


As | ( 
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Factory LIGHTING The British Electrical Develop 


ment Association and the Electric Lamp Manufacturers’ 
Association announce that in view of the Lighting 
Regulations of the Factories Act, which have just come 


into force, they will arrange for premises to be visited 
free of cost and tested by experts in illumination 
ascertain whether lighting is up to the prescribed stan- 
dards and to advise as to defects The address of the 


Development Association is 2, Savoy-hill, London, W.C.2 


Tue Farapay Soctiery \ general discussion on 
Luminescence organised by the Faraday Society, 
13, South-square, Gray's Inn, London, W.C.1, will 


be held in the Lecture Theatre of the Biochemical 
Laboratory of the University of Oxford, from Thursday, 
15, to Saturday, September 17. Morning 
be held on the Friday and the Saturday, 
and afternoon sessions on the Thursday and the Friday 
of the meeting The programme of the meeting is to be 
divided into parts, respectively dealing with 
theoretical and general questions, luminescence of liquids 


Septem ber 


sessions will 


four 


and vapours, luminescence of solids, and chemilumines 
cence Reports are being prepared by various authori 
ties in this country, Europe and the United States, and 
it is hoped to issue advance proofs of these in August. 
The reports will be taken as read at the meeting to give 
more tume for discussion. Particulars regarding accom- 
modation in Oxford and other matters concerning the 
meeting may be obtained on application to the secretary 
of the So« ety the 


at uldress given above, 


London : | 


11.25 marks (other countries). | | 


to | 





[JuLy 22, 1938. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Locomotive Boilers, 12, standard-type No. 2s, All 
fitted with steel fireboxes. South African Railways and 
Harbours, Johannesburg ; September 19. (T. 24,393/38.) 

Rubber Transmission Belting, friction-surface. South 

African Railways and Harbours, Johannesburg ; August 
| (T. 24,397 /38.) 
Disinfectant Fluid, 33,800 gallons. 
| Railways and Harbours ; August 29. 
| Pumping Plant, including electrically-driven sewage 
pumps, air extractors, motors and switchgear.  Elec- 
tricity Department, Cape Town ; September 28. (T.Y. 
| 24,416/38.) 

Dental Pump Chairs, and other dental-clinic equip- 
ment. Government Stores Control Board, Wellington. 
N.Z.; September 9. (T. 24,487/38.) 


Machine Tools, including a lathe, two milling machines, 
a grinding machine and a screwing machine. Indian 
Stores Department, Simla ; August 15. (T.Y. 24,532/38.) 


Railway Material._-A number of frogs and switches 
for the Argentine State Railways Department, The 
Departments de Explotacién Comercial (Almacenes) 
Ferrocarriles del Estado, Avenida Maipu No. 4, Buenos 


22. 
South African 
(T.Y. 24,398/38.) 


Aires; August 18. (T. 24,597/38.) 
| Tin, 40 tons. Polish Ministry of Communications 
Warsaw ; July 28. (T.Y. 24,595/38.) 


Sheet-Iron Working Machinery. Union Tender and 


| Supplies Board, Pretoria, 8S. Africa; August 4. (T.. 
| 24,549 /38.) 
Machine Tools, including lathes, drilling machines. 


| shapers, boring mills, portable crank-pin turning machine. 
&c, for the North Western Railway. Indian Stores 
Department, Engineering Branch, Simla; August 8. 
| (T. 24,530/38.) 


Surgical Instruments and Laboratory Articles. 


Director 


| of Stores, Ministry of Public Health, Cairo ; August 22 
| (T. 24,568 /38.) 
White-Metalling Equipment, including de-metalling 


sand-blast machine, pre 
Indian Stores Department, 
August 8. (T. 24,531/38.) 


furnaces, melting furnaces, 
heating muffle furnaces, &c. 
Engineering Branch, Simla ; 
Sewage-Disposal Plant, separate contracts for mechani - 
val clarifier and sludge pump ; two-stage sludge digester. 
gas collector and boiler; mechanical flocculator; two 
mechanical clarifiers and sludge pump. Town Clerk. 
City Hall, Cape Town ; August 17. (T. 24,544/38.) 


Sprayers and Dusting Machines, for crop protection. 
The Egyptian Ministry of Agriculture, Crop Protection 


Section, Dokki, Egypt ; August 25. (T.Y. 24,572/38.) 
Permanent-Way Tools, including shovels, picks 
and ballast forks. South African Railways and Har 


bour Administration, Johannesburg ; October 10. (T 
24,693 /38.) 

Bar Steel of various sections. South African Railways 
and Harbour Administration, Johannesburg ; August 29. 
(T. 24,703/38.) 

Refrigerating Plant for mortuary. 
Department, Pretoria, S. Africa ; 
24,696 38.) 


Public Works 
August I8. (T 


Woodworking Machinery, comprising one planing and 


thicknessing machine and one automatic plane-iron 
griader. Public Works Department, Pretoria, South 
Africa ; August I1 (T.Y. 24,697 /38.) 








LAUNCHES AND TRIAL TRIPS. 


* DAPHNELLA.”’—Single-screw  oil-tank motorship : 
four-stroke, airless-injection, supercharged, eight - 
eylinder Hawthorn-Werkspoor Diesel engine. Trial 
trip, July 12. Main dimensions, 482 ft. by 59 ft.. by 
34 ft. Built and engined by Messrs. R. and W. Hawthorn. 


Leslie and Company, Limited, Hebburn-on-Tyne, to the 


order of Messrs. Anglo-Saxon Petroleum Company. 
Limited, London. 

“ HELENE KULUKUNDIs.” Single-screw cargo 

|steamer; triple-expansion engines by Messrs. North 


| Eastern Marine Engineering Company (1938), Limited, 
Wallsend-on-Tyne. Trial trip, July 15. Main dimen- 
sions, 433 ft. 6 in., by 60 ft. 6 in., by 37 ft. 3in. Built 
by Messrs. Short Brothers, Limited, Pallion, Sunderland, 
to the order of the Atlanticos Steamship Company, 
Limited. 








PropucTion oF Pic-lRoN AND STEEL IN GREAT 
Brirain.—-The monthly memorandum issued by the 
British Lron and Steel Federation, Steel House, Tothill - 
street, London, 8.W.1, states that there were 97 blast 
furnaces in operation at the end of June, compared with 
105 at the end of May. The production of pig-iron in 
June totalled 541,500 tons, compared with 633,900 tons 
in May, and 699,300 tons in June, 1937. The output of 
steel ingots and castings during June was 776,100 tons, 
compared with 957,000 tons in May, and 1,106,400 tons 
in June, 1937. The Whitsuntide break, this year. 
accounted for the loss of approximately two working 
days, taking an average over the whole industry, and, 
generally, steel activity has now come under seasonal 
influence. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
Welsh Coal Trade.—There has been no expansion in 
activities in any section on the Welsh steam coal market 
during the past week. Customers generally continued 
to display only a meagre interest and were adopting a 
cautious policy in regard to forward requirements. They 
were still disinclined to commit themselves very heavily 
and were making purchases only for small quantities for 
early delivery. Current prices were regarded as being 
still too high, and buyers generally were postponing 
making purchases as far as possible, in the hope that there 
would be a substantial fall in values before their needs 
became pressing. As yet, however, collieries were still 
provided with fairly good employment in completing 
existing contract orders, and these continued to absorb 
« very large part of present curtailed outputs. Surplus 
stocks at the pitheads were kept within bounds and 
there was no indication of any easing in quotations. 
A party of French pitwood exporters from Bordeaux, 
Bayonne and Brittany visited South Wales as the guests 
of the local Pitwood Importers’ Association. The visit 
was chiefly of a social nature, but the opportunity was 
taken to discuss difficulties that had arisen since the 
conclusion of the Anglo-French Trade Agreement of 
1934. Large coals continued fairly well absorbed under 
past heavy bookings, and prices were consequently steadily 
maintained. Best qualities were not easily secured for 
delivery over some time ahead and the tone was firm. 
Sized coals and particularly dry peas and beans were 
very scarce owing to curtailed outputs and prices were 
well upheld. The demand for smalls was without 
improvement, and with supplies freely offered dull 
conditions ruled. Cokes moved off steadily at late 
prices. Patent fuel and pitwood displayed little activity. 
Tron and Steel Trade.—Conditions in the South Wales 
and Monmouthshire iron and steel industries failed to 
show any material improvement last week. Works 
generally remained only partially employed in fulfilling 
past orders, while new demand matured very quietly. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.-Conditions in the raw and semi- 
finished steel branches show little change. Business 
is good in certain classes of materials, but on the whole 
the demand is below last year’s level. Consumers, how- 
ever, are confident. They point out that the decline in 
buying is due chiefly to users over-buying when steel 
was in short supply a year ago. They are now over- 
stocked, but when these supplies have diminished 
buying will again reach a substantial level. There is a 
steady call for steelmaking alloys, while the scrap market 
is beginning to show more life. In the heavy machinery 
and engineering sections most firms report a steady 
influx of orders. Messrs. Edgar Allen and Company, 
Limited, report the receipt of many interesting orders 
from home and overseas customers. These include two 
ball mills for a group of gold mines in Africa ; a number 
of single-roll crushers for collieries and cement works 
in this country ; and a large.order for rotary-mill spares 
for Africa. Other orders for the machinery department 


have been booked from New Zealand, Rhodesia, and 
Natal. Messrs. Edgar Allen have extended by some 


150 ft. the plating shop of the machinery department. 
An additional plate bender has been installed and will 
bend mild-stee] plates up to 1} in. thick and 20 ft. wide. 
The machine weighs 95 tons. Producers of railway 
rolling stock are busier, while there is an improving call 
for shipbuilding requisites. Electrical equipment is a 
progressive line, while boiler makers have more attractive 
order books. Hollow-forged boiler drums are on order 
for the electrical and oil-refining, and other industries. 
Sheffield works specialising in the production of all 
types of agricultural machinery and parts are operating 
to capacity. The special steel branches are operating 
at high pressure, though reports from some works 
suggest that the call for stainless steel is not so strong as 
three months ago. Heat- and acid-resisting materials, 
and tool and high-speed steels are progressive lines. 
The market in automobile and aircraft steels shows further 
improvement. Toolmakers are satisfactorily employed, 
though in some lines the demand is not now so brisk. 

South Yorkshire Coal Trade.—A steady volume of 
business is passing in industrial fuel. Iron and steel 
works continue good customers. Railway companies 
are taking heavier tonnages of steams. Electricity under- 
takings and brickworks are good customers in smalls. 
The house-coal market is suffering from seasonal weak- 
Stocks are fast accumulating at colliery sidings 
and depots. A restriction of output is probable at 
some pits. The export position shows little change. 
Supplies are more than sufficient to go round. In- 
quiries are more numerous, but the actual amount of 
business developing does not offer much hope for the 
future. 


ness. 








SPECTROCHEMICAL ABSTRACTS.—A bibliography with 
abstracts of over 200 papers on spectrochemical analysis 
has been compiled, by Mr. F. Twyman, F.R.S., F.Inst.P., 
and is published by the author’s firm, Messrs. Adam 
Hilger, Limited, 98, St. Pancras-way, London, N.W.1. 
The book, of 52 pages, is divided into two parts, in the 
first of which authors and references are arranged alpha- 
betically under the authors’ names. The second part 
covers substances examined and some of the elements 
determined, and also gives references to works on appa- 
ratus, methods, &c. ‘The book should be of great value 
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NOTES FROM THE NORTH. 


Guascow, Wednesday. 


Scottish Steel Trade.—With the works now all closed 
down for the annual Fair Holidays, there is little to 
report in connection with the Scottish steel trade. 
Owing to the quietness prevailing in general trade, 
there was no great rush for deliveries before the works 
ps oma but production was maintained until Thursday 
and stocks on hand are such that consumers’ require- 
ments can be easily met when the demand comes along. 
Although the holiday stoppage will be for a full fortnight, 
the prospects for the heavy steel makers are fairly good 
for the next month or two at least, but unless a Sooke 
movement sets in before long, the year will finish on a 
very quiet level. The makers of structural steel have 
been quite busy of late and as they have fairly heavy 
order books at present, the duration of their holiday 
will be no more than ten days. In the black-steel 
sheet trade, the conditions are rather the opposite, and 
as business is very dull a re-start will not be made 
generally until about August 2, when it is hoped that a 
satisfactory accumulation of specifications may have 
taken place to ensure a good start. Home consumers 
of sheets have not been much in evidence recently, and 
the severity of foreign competition has been all against 
export business. At all steel works this week the repair 
squads are busily engaged giving plant the necessary 
overhaul. The following are the present prices :— 
Boiler plates, 111. 18s. per ton ; ship plates, 11/. 88. per 
ton ; sections, 111. 0s. 6d. per ton ; medium plates, 131. 
per ton ; black-steel sheets, No. 24 gauge, in minimum 
4-ton lots, 151. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 181. 10s. per 
ton, all delivered at Glasgow stations. 

Malleabie-Iron Trade.—The malleable-iron trade in 
the West of Scotland closed for the holidays with rather a 
quiet tone. Business has not been too good recently 
but managements have been able to carry on fairly 
satisfactorily and are looking forward to improved 
conditions during the autumn months. The re-rollers 
of steel bars having through a difficult period, 
are somewhat glad of the holiday stoppage and the 
prospect of orders accumulating while the works are 
closed. The stocks of Continental material are gradually 
etting used up and the outlook is slowly improving. 

e market prices are as follows :—Crown bars, 131. 5s. 
i ton for home delivery or export; re-rolled steel 

rs, 12/. 138. per ton for home delivery and 111. per ton 
for export ; No. 3 bars, 121. 15s. per ton, and No. 4 bars, 
131. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—The demand for Scottish 
pig-iron has fallen away considerably during the past 
few weeks and despatches this week are on a very small 
scale. The production is being maintained by the eleven 
furnaces in blast and stocks on hand are steadily increas- 
ing. The prospects on the whole are not too bright, and 
unless there is a decided improvement in general trade 
very soon production is likely to be curtailed. The 
following are the current market prices :—Hematite, 
6l. 138. per ton, and basic iron, 5l. 7s. 6d. per ton, both 
delivered at the steel works; foundry iron, No. l, 
6l. Os. 6d. per ton, and No. 3, 5l. 18s. per ton, both on 
trucks at maker's works. 











INSTITUTION OF ELECTRICAL ENGINEERS.—In the 
absence of nominations other than those put forward 
by the respective committees, the following officers 
of Sections have been elected for the year 1938-39 :— 


Meter and Instrument Section: Chairman, Captain 
B. 8. Cohen, O.B.E.; Vice-chairman, Mr. F. E. J. 
Ockenden. Transmission Section : Chairman, Mr. 8. R. 


Siviour ; Vice-chairman, Mr. F. W. Purse. 


SourHampton Docks.—In addition to giving full 
details regarding the rates, charges and dues payable 
by vessels utilising the Port, the Handbook of South- 
ampton Docks contains a great deal of general information 
regarding the history, trade, cargo-handling facilities, 
warehousing accommodation, crane equipment and other 
features of Southampton. It is claimed that Southampton 
Docks handle 46 per cent. of the total United Kingdom 
ocean-going passenger traffic and that nearly 90 per 
cent. of the fruit exports of South Africa is received at 
the Port. The number of dry docks at Southampton, 
including the King George V graving dock, which would 
be capable of accommodating a vessel of 100,000 tons, 
is seven, while the length of quays totals 29,000 ft. The 
docks are served by 140 cranes and by 61 electric eleva- 
ting platform trucks. The handbook contains numerous 
interesting plates and several large-scale folding maps. 
Copies are obtainable on application to the Docks and 
Marine Manager, Southern Railway, Southampton. 

EvLectrromatTic VEHICLE ConTRoL At BELFAsT.—A 
system of Electromatic vehicle-actuated traffic signals 
is to be installed by Messrs. The Automatic Telephone and 
Electric Company, Limited, Liverpool in Castle-place, 
Belfast, where the traffic is very heavy and where there 
are five road intersections. Individual control is to be 
provided at cach intersection and these will be co- 
ordinated by an overall linking scheme to improve the 
traffic flow. Pedestrian signals are also to be installed 
at four of the five junctions and these will be operated 
by push-buttons. An “all red ’’ period for traffic will 
precede the pedestrian interval in each instance, More- 
over, Electromatic repeat detector impulsing is also 
to be employed, thus enabling the impulses received by 
the controller at one intersection to be repeated to the 
next, so that the through traffic will flow with the mini- 





to practical spectrochemists wishing to ascertain how 
any particular problem they may encounter has been 
dealt with by other workers. 


mum of interruption. ‘his facility is additional to the 


flexible progressive system of linking imposed by the 
| master timer, 











NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron T'rade.—Conditions in the Cleveland 
ig trade change very slowly. The iron stored at the 
last-furnaces is practically the only distributable 

tonnage of Tees-side foundry qualities, but as demand is 
virtually nil, stocks are about stationary. Suspension 
of make continues and there is no likelihood of resumption 
of output until local foundry-iron users get well through 
their still heavy accumulations of Contmental material, 
bought when Tees-side products were unobtainable. 
Continental pig is still offered freely at exceedingly low 
figures, but foundry-iron consumers here, having signed 
the loyalty agreement with Cleveland makers, are not 
in a position to place further orders with firms abroad. 
Effort to put through export sales of Cleveland pig has 
been abandoned for some time and there is little or no 
prospect of recovery of lost foreign markets. Continental 
foundry users who used to take most of their iron from 
Tees-side appear to be well satisfied with their new sources 
of supply. Fixed prices of Cleveland pig remain at the 
level of No. 3 quality at 109s., delivered within the 
Tees-side area over periods to the end of the year, less 
5s. rebate to loyal customers. 

Hematite.—Continued steady additions to stocks of 
East Coast hematite, both at makers’ yards and at con- 
sumers’ works is very perturbing and threatens to neces- 
sitate further early curtailment of the already greatly 
reduced production. Sales are very few and small and 
are almost confined to disposal of parcels to local users. 
Makers’ own consuming departments absorb the greater 
part of the output, but the surplus tonnage output 
available for other purposes is considerably more than 
sufficient for current needs. New inquiries from abroad 
have ceased but occasional shipments to the Continent 
against old sales are reported. Stabilised quotations 
keep at the equivalent of No. 1 hematite at 133s., deli- 
vered to North of England areas. 

Basic Iron.—Stocks of basic iron are heavy but are 
falling. The whole of the output of Tees-side furnaces 
is reserved for use at makers’ adjacent steelworks, and 
the quotation of 100s, is nominal. 

Foreign Ore.—Consumers of foreign ore are heavily 
bought and have much more tonnage on hand than they 
care to hold, so that new business is unheard of and im- 

orts under running contracts are on # reduced scale. 

nloadings to date this month total 74,383 tons, com- 

red with 82,848 tons for the corresponding part of 

une. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant and sellers are pressing parcels on the market 
with little or no success. Local users are well covered 


over lengthy periods and are off the market. Good 
average qualities are put at 27s. 6d. at the ovens. 
Manufactured Iron and Steel.—New features in the 


various branches of the semi-finished and finished iron 
and steel industries are few. Supply of semi-finished 
material is considerably in excess of requirements. 
There is still quite a glut of steel semies, some users of 
which are overstocked and cannot accept further deli- 
veries. In the finished departments foundries are not 
fully employed in all branches. Sheet mills are still 
very short of work, plant producing light steel sections 
is less inactive than recently, but could turn out more 
tonnage for both early and forward supply, and machinery 
engaged in the manufacture of heavy steel, while still 
busy, is rapidly completing contracts and could do 
with orders for delivery a little way ahead. Overseas 
inquiries are still on a disappointing scale. For home 
trade principal market quotations stand : Common iron 
bars, 131. 5s.; steel bars, 11l. 188.; soft steel billets, 
7l. 178. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 151. 2s. 6d.; iron ship rivets, 171. 58. ; steel con- 
structional rivets, 161, 5s. ; steel boiler plates, 111. 18s. ; 
steel ship, bridge and tank eo 111. 88.; steel angles, 
111. Os. 6d. ; steel joists, 111. 0s. 6d. ; Tees, 121. Os. 64. ; 
heavy sections of steel rails, 101. 15s. 6d.; fishplates, 
141. 15s. 6d.; black sheets, No. 24 gauge, 151. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 181. 10s. 
For export, black sheets are quoted 131. and galvanised 
sheets, 161. 15s. 

Scrap.—All sections of the scrap market are very 
dull. Merchants’ efforts to reduce their large holdings 
meet with next to no success. They are reluctant to 
lower the price of light cast-iron below 50s., but have 
ceased to quote heavy cast-iron for which there is no 
demand. The nominal figure for machinery metal is 
75s. Stabilised quotations for light and heavy steel are 
unchanged. 








Frying Mopet or Frencn Arr Liner.—In order 
to test the aerodynamic and flying qualities of the new 
six-engined flying boat Cams-Potez 161, the designer, 
M. Hurel, of the Societe Nationale pour les Constructions 
Aeriennes du Nord, a reduced scale model 
constructed which is capable of flying with a pilot and 
observer. The full-size machine, the weight of which 
will be 40 tons, will be propelled by six Hispano-Suiza 
12 Y engines, each of 860 h.p., and is to be employed by 
Air France Transatlantique on the North Atlantic route, 
The model is fitted with six 40-h.p. Train engines and 
follows the original design in all essentials, although, 
presumably, the design will be modified if necessary as a 
result of the model tests. The first flight of the model 
was made at Sartrouville on June 20. We understand 
that flying models have not previously been used in 
France in connection with aircraft design, although the 
method has been employed in this country by Messrs. 





Short Brothers prior to the production of the first of the 
Empire flying boats. 
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Fie. 3. Drivine-Motror VENTILATING FANS AND SUPERCHARGER. (642) 


PLATE V 
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Fig. 7. ENGINE AND GENERATOR LOOKING TowARDS CAB. 
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BUILDING ENGINEERING. 


Recent correspondence in The Times, bearing 


|on the respective spheres of the engineer and the 


architect, has revealed nothing more clearly than 
how thankless is the task of attempting to lay down 
any hard-and-fast line of demarcation between 
engineering and those numerous arts and sciences 
which border it on every side. With the advance of 
technical knowledge and of its applications in 
industry, these boundaries must inevitably become 
largely indeterminate and subject, in consequence, 
to occasional frontier incidents. Of such trifles the 
great majority of engineers remain happily oblivious, 
very properly reserving their attention for those 
welcome and mutually profitable incursions into 
their territory which are nowadays taking place 
from every direction. A typical case in point arises 
from the developments in the theory and practice 
of building, which are rapidly transforming the 
traditional and not always satisfactory methods of 
the past into a reliable and economical branch of 
applied science, and to which the Building Research 
Station at Garston has very substantially contri- 
buted. Anyone who has followed the work of the 
Station since its establishment will have noted that 
most of the original investigations, concerned with 
the materials and methods of building in the 
strictest sense of the term, have been completed 
and that the more recent researches are, to an 
increasing extent, being directed to problems within 
the province of the engineer. Since the major 


undertakings of the building industry are primarily ' 3s 
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engineering structures in these days, this tendency 
is not unexpected, but it has in addition been 
fostered and encouraged by requests for specific 
investigations advanced by organisations within the 
engineering profession which have no counterpart 
among builders. Herein is no implication that the 
Station is not adequately serving the building 
industry, upwards of 3,000 inquiries and special 
investigations per annum being ample evidence on 
that score. Rather it is intended to emphasise that 
the work of the Building Research Station is of 
steadily growing importance to engineers and 
worthy to be followed with the closest attention. 

This contention is fully borne out by the current 
Annual Report* in which prominence is given to 
the subject of soil mechanics. The problems 
arising under this head in connection with the 
design of foundations, the stability of cuttings and 
embankments and the strength of all kinds of 
earthworks, while manifestly of the greatest concern 
to civil engineers and contractors, have had to be 
treated empirically in the past owing to the absence 
of reliable scientific knowledge. For the most part, 
the formule used for estimating the behaviour of 
soil have involved such drastic assumptions as 
seriously to impair their validity for anything like 
general application, and it has not proved difficult 
for systematic experiments to demonstrate that 
such relations as Coulomb’s Law, for instance, are, 
to say the least, unsatisfactory. But the recent 
work is not merely destructive. On the contrary, 
indeed, the analytical approaches to soil mechanics 
suggested by Petterson, Terzaghi, Jurgenson and 
others appear to be far more promising than any 
of the older methods they supersede. The so-called 
bearing values of the major soil types, embodying 
an accumulation of practical experience, obviously 
took no account of numerous factors influential in 
any particular set of conditions and were uncertain 
to a degree that often demanded uneconomical 
factors of safety. The modern approach to this 
class of problem seeks rather to understand the 
mechanism by which settlement occurs, to take 
account of variations in the type, depth and thick- 
ness of the soils in adjoining localities and underlying 
strata, and to place the effects of weather and 
secular changes on a rational basis. 

With all these very important developments the 
Station is fully conversant, to the extent of being 
able to give valuable guidance to engineers, from 
whom a good many inquiries are being received. 
Certain aspects of the subject, moreover, among 
which may be noted Professor Jenkin’s work on 
granular materials, have been included in the 
building research programmes for several years, 
and have enjoyed the active interest, first of the 
Earth Pressures Committee of the British Associa- 
tion and subsequently of the Earth Pressure Sub- 
committee of the Institution of Civil Engineers. 
Itis somewhat disquietingly obvious, however, from 
the First International Conference of Soil Mechanics 
and Foundation Engineering, which was held at 
Harvard University two years ago, that Great 
Britain is conspicuously behind America, Japan and 
several European countries as regards the number 
of research workers engaged on this class of problem, 








and further, that most of the new and con- 
structive work on soi! mechanics is originatin 
abroad. ‘The Building Research Board, after 


seriously reviewing this situation, have been obliged 
to conclude that the establishment at Garston of 
properly organised soil testing facilities—which do 
not at present exist in this country—would probably 
be premature, but the Chairman's report makes it 
clear that this decision is partly due to lack of 
support from interested bodies external to the Board 
and not from any dearth of native ability or 
keenness. 

So much is very evident, indeed, from investi- 
gations of the stability of earth slopes and the 
settlement of structures now in progress at the 
Station. As regards both these aspects, experi- 
ments in the field are specially difficult from the 
very magnitude of the works involved, and the 
co-operation of engineers is almost a primary 
necessity. In several instances of embankment 


is Report “of the Building “Research “Board for the 
| year 1937. Published by H.M. Stationery Office. [Price 


. 6d. net. 
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slips that have occurred during the past year, 
facilities have been given for the Station to take 
samples and measurements, and to correlate the 
practical experience of the engineers concerned. 
The general result has been to establish that the 
stability of an earth slope depends not only upon 
the shear characteristics of the soil in the slope, 
but also of those of the sub-strata. The point 
assumes especial importance when clay is present, 
for which the shear resistance is directly dependent 
on cohesion and hence, indirectly, on moisture 
content, which is a varying quantity. It may be 


mental observation that slides in clay slopes tend 
to occur along surfaces of approximately cylindrical 
form. 

More venerally, the conclusions emerge that, 
for types of soil in which marked changes of strength 
can be produced by pressure, the rate of construc- 
tion of a bank should proceed slowly (the good 
results obtained in India with earth dams raised 
by native labour exemplify this point); and that 
an adequate examination of the character of the 
subsoil, including laboratory tests of samples taken 
in an undisturbed condition, an extremely 
desirable preliminary to any extensive engineering 
project. Instruments for deep sampling and for 
shear and compression determinations are in use 


18 


at the Station, experience with which has revealed | 


that the rate of stress application, and the previous 


load history of the sample, have an important 
influence on the results. Knowledge of these 
details thus demands amplification, not least 


because soil analysis plays an important part in 
researches into the settlement of structures. As 
regards this aspect, the Station has been observing 
the behaviour of the Fire Offices’ testing building 
at Elstree for a year or two, not without useful 
results. What is obviously needed, however, for 
such field work is a number of identical buildings 
founded in different situations, and a remarkable 
opportunity has lately been afforded by a War 
Office project under which nine similar buildings 
have been erected in different parts of the country. 
Periodical observations of movement are being 
made at 18 positions on each of these buildings, 
attention being paid to the structural stresses due 
non-uniform settlement, and to the general 
behaviour of the different buildings in relation to 
the ground on which they are founded and the test 
results obtained from appropriate soil surveys. 

The matter of soil mechanics calls for exceptional 
comment in consequence of the Board’s preoccupa- 
tion with it during the past year, but it represents, 


to 


as has already been implied, no more than a small | 


proportion of the experimental work in hand at the 
Station and should not be regarded as of pre- 
dominant importance. The recently 
investigation of foamed slag, for example, 
disclosed a vast field of potential utility in concrete 
construction for what is at present an abundant waste 
product. From tests conducted over a period of 
years, it safe to conclude that 
unstable blast furnace slags of high lime content 
can be stabilised, by the “ foaming ” 


has 


secms 


with superior compressive strength to those of alter- 
native light-weight aggregates, and having no inferior 
qualities in respect of corrosive attack on steel 
reinforcement. Regarded as a building material, 
foamed-slag concrete exhibits good resistance to 
heat transmission and water penetration, and on 
the whole offers such promising results, especially 
for hematite-iron slags, as fully to justify the 
extended study, now in hand, of ordinary air-cooled 
blast furnace slag as a heavy aggregate for bulk- 
conerete work. From the standpoint of the engineer, 
considerable importance attaches to the 
work on concrete pile-driving, recently 


again. 
Station's 


referred to in our columns, and in which an inter- 


esting development is the design of an experimental 


hydraulic head cushion or helmet, intended to 
obviate destructive local stresses by converting the 


impact of the driving hammer into an almost 


constant force imparted to the head of the pile. 


completed | 


normally 


operation of | 
quenching them in ¢ limited supply of water, to | 
provide the aggregate for light-weight concretes, | 
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machine ; from deformation tests_on masonry road 
bridges, from promising experiments on reinforced, 
brickwork beams, which have shown strengths 
comparing quite well with corresponding beams of 
reinforced concrete ; and from a variety of studies, 
directed to the improvement of the heating and 
ventilation of buildings, concerned simultaneously 
with economy in operation and human comfort. 
The major researches on reinforced concrete have, 
of course, been continued, special attention being 
| paid to the mechanism of creep and the establish- 
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materials for the Scottish oil industry, that caused 
the disappearance of cannel from the Scottish oil 
retorts. 

Concurrently with the Scottish developments, a 
cannel coal industry sprang up in England. By 
far the largest proportion of the English production 
came from North Staffordshire, Yorkshire and 
| Flintshire. The beginnings of the cannel-oil indus- 
try in these areas appears to be unknown, owing, as 
Mr. H. P,. W. Giffard remarks in a contribution on 
the subject, at the recent Conference, to the absence 


|ment of the factors which influence the magnitude | of authentic data on the history of the industry and 
that this last factor has a bearing on the experi- | of creep movements, to the origin of cracks, and to| because writers on this subject have not always 
the effects on structural strength of the bond between | differentiated clearly between cannel coal and oil 


of the 


secular, 


and 
with 


the reinforcement, 


stresses 


the concrete and 
| redistribution of 


plastic movements. 
| Among the general features of the Report it is 


associated 


| tinued in subsequent years. 


A special report was contained in the Official 
for 1865, but was not con- 
The cannel-oil industry 


shale. 
* Mineral Statistics ” 


|in North Wales and North Staffordshire appears to 


| pleasing to note, in conclusion, two prominent | 


examples of the way in which the work of the 
| Research Station has been advanced by the 
|operation of outside bodies. One of the latter is 
H.M. Office of Works which provided facilities for 
itrials of a water-spray cleansing treatment for 
The results have been con- 


co- 


| limestone buildings. 
| Bath and Portland stone, and show conclusively 
that, especially for historic buildings, where damage 
to decorative carving or other delicate work is a 
primary consideration, the water spray process has 
The other instance 


every advantage to commend it. 
of external co-operation relates to a survey, carried 
out by officers of the Station, of external rendering 
technique as practised on the Continent, in the 
course of which detailed acquaintance at first hand 
was gained of methods that can be tried here 
immediately and with confidence. It will not, 
of course, be inferred that co-operation with the 
Building Research Station uni-directional. On 
the contrary, indeed, substantial assistance is 
afforded as a matter of course to numerous external 
bodies and especially to the Building Industries 
National Council and to the British Standards 
Institution. Most satisfactory of all, perhaps, is the 
close association between the Building Research 
Board and the engineering or technical institutions, 
whereby the work of the Station not merely 
guided and encouraged, but applied in practice and 


is 


Is 


thus brought to its appointed end. 


COAL. 


and Cannel Coal, 


CANNEL 

THe Conference on Oil Shale 
that was held in Glasgow in June last, devoted some 
time to the consideration of cannel coal primarily 
as an oil-yielding material. We discussed the oil 
|shale industry in a recent article,* and in many 
respects there is a certain similarity between the 
| industrial history of the two substances. Considered 
purely from the angle of oil production, the distinc- 
tion between them lies in the fact that cannel coal 
is rarely, if ever, now used for this purpose, though 


|shale industry was based. When James 


tilling at Alfreton colliery, he acted on the suggestion 
ef Professor Playfair and turned his attention to 
| Boghead Cannel. 
a low temperature, yielded 120 gallons of oil per 
|ton, and upon it Young founded his industry in 
| 1850. By 1861 the Bathgate works were treating 
| 10,000 tons of boghead coal (torbanite) per annum, 
| but the supply then began to diminish, the price 
rose to 74s. per ton, and by 1864 the supply became 
exhausted. With the expiration of Young’s patent, 
however, many other works were erected for the 
| distillation of cannel and shale, but by 1871, when 
the competition of imported petroleum was causing 
acute difficulties in the industry, the use of cannel 
appears to have diminished, and ultimately to have 
virtually ceased in favour of oil shale. Cannel, how- 
ever, was of considerable value to the gas industry, 
| and it may well be that it was the higher price that 
|the gas industry was prepared to pay for this 
material, as compared with the lower value which 





Equally valuable, in different ways, are the results | petroleum competition imposed upon the raw 


obtained from compacted concrete and 


mortar 
prepared under controlled conditions in a vibrating | 


* See page 46, ante, 


| scale until about 1880. 


| spicuously successful in the case of frontages of 


have reached its peak in about 1865 to 1870, but 
was continued in North Staffordshire on a smaller 
Some cannel coal was pro- 
duced for gas-making purposes, but the production 
fell off rapidly after the year 1890, as the best seams 
gradually became worked out. From the gas- 
making point of view, cannel coal ceased to be 
needed when Baron Auer von Welsbach in 1893 
perfected his well-known gas mantle and rendered 


|unnecessary the production of gas of high illumi- 


it was initially the raw material upon which the oil | 
Young | 
went to Scotland to find some source of paraftinoid | 
oils to replace the natural oil that he had been dis- | 


This material, when distilled at | 


value as was required for the flat-flame 


Cannel coal will not now be used for gas- 


nating 
burner. 
making unless by some means it can be made to 
compare favourably with bituminous coal on the 
cost per therm basis. In the ‘“ Mineral Statistics ” 
for 1865, it is recorded that the annual production 
at that time (the peak of the industry) was estimated 
at 946,175 tons in England, 150,000 tons in Wales, 
and 383,500 tons in Scotland. In England, 50,000 
tons in all were believed to have been used for the 
production of oil. It is doubtful whether any cannel 
coal is mined in England and Wales to-day for sale 
specifically as cannel. The second Report of the 
Seottish QOil-from-Coal Committee recorded 
that the total output of cannel coal, of a quality 
that would yield over 40 gallons of oil per ton, in 
1935 was 734 tons per day for the whole of Scotland, 
or perhaps a maximum of 200,000 tons per year. 
The cannel-coal industry has, in fact, disappeared 
because cannel coal is no longer needed for gas 
manufacture, and cannot be used for oil production 
because of the competition of imported petroleum. 
The Scottish oil shale industry, as we noted in the 
preceding article upon the conference, has survived 
through continual technical improvement, and 
recent taxation has enabled it to raise its head again. 
The English and Welsh cannel-oil industry disap 
peared long ago and there seems to be little hope 
of any revival. 


has 


The papers at the Conference in Glasgow dealt 
to some extent with the possibilities of a revival of 
the demand for cannel. Mr. H. P. W. Giffard in one 
contribution remarked that “the possibility of 
raising, separating and treating cannel as a profit- 
able undertaking depends on other circumstances 
apart from its vield of gas and oil. In some cases 
the cannel, occurring as it frequently does at the 
top of a seam of coal, has to be left as a roof, or a 
heavy expense in timbering has to be incurred. 
Generally, theprofit on the undertaking would depend 
also on the value of the coke, and in this respect 


cannels are disappointing. The ash-content is 
|usually high, especially in impure cannels and 


canneloid substances.” The Scottish Oil-from-Coal 
Report pointed out that “in many 
occurs associated with considerable quantities of 
coal, often of inferior quality, and iron-stone, which 
|may make working the cannel more costly, and its 
preparation more difficult.” Another difficulty is 
mentioned by Professor Cumming and Dr. H. B. 
Nisbet, both of whom were members of the Scottish 
Oil-from-Coal Committee, in their Conference paper. 
namely, that cannel deposits are said to be always 
sporadic in character and apt to disappear, makin 
it difficult, if not impossible, to obtain a reliable 
There is no doubt 


cases cannel 


estimate of reserve material. 
that the lenticular nature of most cannel deposits is 
responsible for this, even though these particular 
authors refer to a deposit in Fife where the thick- 
ness is “ over 30 in.” This formation is due to the 
method of their deposition, which has thus been 
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described by Dr. M. Macgregor: “ The generally 
lenticular mode of occurrence of cannels, their 
association with ordinary coals, their content of 
fossil colonial alge and the presence in them of 
scales, teeth and spines of fresh-water fish, indicate 
formation in lakes or pools among the swamp forests 
of carboniferous times. These lakes or pools must 
have been in many cases surrounded by a fringe of 
swamp vegetation which prevented the deposition 
of all but the finest of sediment.” The richest oil- 
vielding cannels appear to be composed almost 
wholly of the remains of plants (alge) which grew 
in the lakes or pools; the inferior cannels contain 
the drifted debris of land vegetation in greater or 
smaller proportion. 

It is hardly surprising that there appeared, from 
the information given in the Conference papers, 
to be no very immediate likelihood of any revival 
of the cannel industry. The most promising direction 
seems to be its possible use in gas manufacture, 
valuable pioneering work having been done in this 
sphere by Mr. Jamieson, manager of the Edinburgh 
Gas Department, and Dr. King of the Fuel Research 
Board. This work was described by these authors 
before the Institution of Gas Engineers in 1936,* 
and was further discussed in the Scottish Oil-from- 
Coal report.t Beyond pointing out that cannel coal 
is now being used again for gas manufacture and that 
cannel oil is highly suitable for hydrogenation, no 
further reference need here be made to this very 
useful piece of work. It is significant to find Pro- 
fessor Cumming and Dr. Nisbet making the state- 
ment that “since Jamieson and King have re- 
directed the attention of the gas industry to a pos- 
sible and successful utilisation of cannel for the 
production of gas as well as oil, considerable expan- 
sion in the output of this material, at least from the 
Lothian coalfield, has taken place.” Attempts are 
being made, though not commercially so far as is 
known, to use cannel for the production of oil. As 
indication of the direction in which the minds of 
investigators are working, Messrs. Cummings and 
Nisbet may again be quoted, to the effect that: 
‘Messrs. Robinson Bindley Processes, Limited, in 
a report presented to us, state that the gas obtained 
(i.e., by retorting) could be cracked with steam at 
001,000 deg. C. so as to vield about 7,000 cub. ft. 
per ton, equivalent to about 6 gallons of oil per ton 
(i.e., when synthesised to oil), in addition to 5 ewts. 
of tar and oil obtained by straight distillation. 
... The 13 ewts. of residual coke would yield 
39,000 cub. ft. of blue water gas, from which about 
35 gallons of oil could be expected (i.e., by synthetic 
production from carbon monoxide and hydrogen), 

. the total yield of synthetic oil obtainable from 
1 ton of canne!l would be about 39 gallons.” Similar 
suggestions were made by Dr. A. J. V. Underwood, 
who calculated, in a paper he contributed, the quan- 
tity of cannel required for production of oils by the 
Fischer-Tropsch process, and also referred to the 
possibility of using cannel for hydrogenation. It 
will be evident that all these proposals stand or fall 
by the economics of the hydrogenation and Fischer- 
Tropsch processes as applied to any bituminous 
materia]. The Falmouth report has made a pro- 
nouncement upon that subject, and those who 
propose the use of cannel coal for oil production 
must expect to have to proceed by private enter- 
prise within the limits of fiscal protection given to 
the oil industry. 








NOTES. 


AUTOMOBILE RESEARCH. 

We described the opening of the research labora- 
tories of the Institution of Automobile Engineers 
in ENGINEERING, vol. exli, page 357 (1936). Since 
that date, the Institution has arranged an annual 
to view the progress of the various 
researches undertaken. The first inspection was 
dealt with in ENGINEERING, vol. cxliv, page 103 
(1937), and the second, marking the completion of 
two years’ work, was held on Tuesday, July 12. 


Inspection 


ENGINEERING. 





‘a number of the investigations referred to in 
connection with the last inspection are still in 
progress, such as those relating to brake squeak and 
oxidation of lubricants. As part of the cylinder- 
wear investigation, a study is now being made of 
the relation between piston-ring proportions, ‘* blow- 
by ” and ring flutter. A Norton engine, capable of 
sustained operation at speeds in excess of 6,000 
r.p.m. has been adapted for the accurate measure- 
ment of blow-by. The crankcase of the engine has 
been sealed and connected to a large-capacity tank 
to minimise pressure fluctuation. Gas blowing by 
the rings passes through this tank to a gasometer, 
where it is measured directly. Means are also 
provided for motoring the engine at speeds in excess 
of 6,000 r.p.m. As one possible explanation of the 
occurrence of flutter, measurements are being made 
of the natural vibration frequencies of a range of 
rings. One of the most important researches now 
in hand is that dealing with engine bearing tempera- 
tures. Measurements of the temperatures are being 
made on a 4-litre six-cylinder engine, the factors 
studied including engine speed, load, oil-inlet 
temperature, rate of oil feed and bearing clearance. 
The crankshaft is fitted with eight thermocouples 
for measuring temperatures in two of the crank pins 
and in certain of the oilways. Other stationary 
thermocouples give the temperatures of the main 
bearing shells, &. Among some of the provisional 
results obtained, it has been found that a large 
proportion of the actual temperature rise of the 
lubricant may occur, not at the actual bearing 
surfaces, but in the passageways. It has also been 
found that a decrease or increase in the oil inlet 
temperature has an approximately equal effect on 
all the oil and bearing temperatures measured, a 
point of importance in connection with oil coolers. 
The sensitivity of bearing temperature to oil-inlet 
temperature suggests that the lubricant is respon- 
sible for the dissipation of a large proportion of the 
heat generated in the bearings. The rate of oil 
circulation was found to have a considerable effect 
on the temperature of the crank pins and main 
bearings, and it appears that the temperature rise 
is approximately inversely proportional to the rate 
of circulation. Other results suggested by the 
research are that the viscosity of the oil is of con- 
siderable importance, lower viscosities giving con- 
siderably less increase of temperature with speed, 
and that, over a fairly wide range, engine load has 
little effect on bearing temperatures. 


THe BoarRp OF EDUCATION AND THE 
ENGINEERING INDUSTRY. 


The importance of those engaged in instructing the 
young engineer keeping in close touch with industry 
has long been appreciated, and for the past seven- 
teen years, the Board of Education has held a summer 
school for engineering teachers at Oxford, or else- 
where. This year, however, an interesting step 
forward towards establishing a more intimate con- 
tact has been made, which we hope will prove of 
considerable value, both to education and to 
industry. Beginning on July 7, the school was held 
at the Trafford Park works of the Metropolitan- 
Vickers Electrical Company, Limited, and was 
attended by 83 teachers from 68 different technical 
institutions, together with tutors from the Board of 
Education staff. Those present were divided into 
mechanical and electrical engineering groups, to 
whom lectures were delivered by senior members of 
the Company’s staff, including Dr. A. P. M. 
Fleming, president-elect of the Institution of 
Electrical Engineers. The lectures were followed by 
demonstrations and tours of inspection of the 
laboratories and the works. The Barton power 
station of the Manchester Corporation and the 
Manchester College of Technology were also visited. 
It will be recalled that a similar school for professors 
and lecturers from the universities and others 
interested in technical education, was organised by 
the Company itself two years ago. This was 
attended by nearly 200 people. The Metropolitan- 
Vickers Electrical Company, it is hardly necessary 











Several of the researches at present in hand have 

been previously discussed in our columns, notably | 

those dealing with cylinder and valve-seat wear. 
* See ENGINEERING, vol. exli, page 655 (1936). 

f See ENGINEERING, vol. exliii, page 555 (1937). | 





to say, has always taken an interest in technical 
education. This interest is easily understandable, 
since at the present time it has nearly 1,400 appren- 
tices and trainees under its control, to whose theo- 
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(Continued from page 65.) 
ENGINEERING DEPARTMENT (continued.) 


Non-Metallic Bearings. Four-Ball Top.—One 
other related investigation of a rather novel cha- 
racter has been concerned with the relative 
merits of two types of water-lubricated rubber 
bearings, and with the comparison between them 
and a water-lubricated bronze bush of equal size. 
Rubber as a bearing material is now well-established 
in applications, such as water-pumps and propeller- 
shafts of ships, where oil or grease lubrication is 
either impracticable or undesirable. It is said to 
give good service in respect of working life and 
coefficient of friction, but there have hitherto been 
available only rather few numerical data regarding 
the load-carrying capacity and friction losses 
in rubber bearings. The Laboratory experiments 
were accordingly planned to evaluate these qualities 
over a wide range of speed for two types : a smooth 
cylindrical bearing, and a fluted bearing having eight 
longitudinal grooves. 

Each of tne bearings tested was in the form 
of a rubber lining about 0-25 in. thick, reinforced 
by an outer steel shell. Both the rubber bearings 
and the comparison bronze b ush were 2-25 in. 
long by 2 in. bore. The results of the work are 
of especial interest in that, under all the conditions 
tested, the coefficient of friction was found to be 
considerably lower for the plain-rubber bush than 
for the more generally used fluted type. Consistent 
with this result was the discovery that the fluted- 
rubber bearing gave a smaller friction loss when 
the line of loading passed through the centre of a 
facet than when it passed through the centre 
of a groove. Both the rubber bearings worked 
satisfactorily, however, up to loads of about 200 Ib. 
per square inch, and attained their optimum 
performance at speeds above 500 r.p.m. At higher 
speeds than this (the tests extended up to 1,800 
r.p.m.) the coefficient of friction of the fluted-rubber 
bearing was found to be almost independent of 
speed and load, whereas that of the plain cylindrica! 
type increased slightly with speed. By comparison, 
the friction of the water-lubricated bronze bush 
was about the same as that of the cylindrical-rubber 
bearing and correspondingly less than that of the 
fluted bearing. At speeds below 500 r.p.m., 
however, the bronze bush was unable to sustain 
a load exceeding 50 Ib. per square inch without 
seizing. At loads low enough to prevent seizure, 
rapid wear occurred with the bronze bush, accom- 
panied by excessive friction, indicating that a 
complete fluid film was no longer able to form 
and be maintained. Under similar conditions, 
the rubber bushes revealed a decided superiority, 
since no more than a gradual increase of friction was 
found to be associated with the lowest speeds investi- 
gated, while no appreciable wear took place so 
long as the loads were not excessive. 

The “ four-ball top,” of which we published a 
description about a year ago,* was originally 
intended and has generally been employed for testing 
the qualities of extreme pressure lubricants for use 
in mechanisms, such as gears, where lubrication is 
required under conditions in which very high local 





pressures occur. The apparatus comprises a 
0-5-in. diameter hard-steel ball which is rotated 
under a relatively heavy load in the cavity formed 
by three other steel spheres which are clamped within 
a cup containing the lubricant to be tested. Means 
are provided for recording the frictional torque 
required for the rotation, and among other signifi- 
cant measurements made are the time occupied 
before seizure occurs and the mean diameters of the 
roughly circular impressions worn on the three 
clamped balls. In addition to testing a number 
of extreme pressure lubricants, the Laboratory 
has also used the four-ball machine for tests of 
ordinary lubricants intended for low-pressure 
conditions, and some very interesting results have 
been forthcoming. The same method of test was 
employed for both classes of lubricant, the procedure 
being to apply the desired load, to drive the upper 


* ENGINEERING, vol. cxliv, page 2 (1937); also vol. 








retical instruction close attention is paid. 





cexxxvi, page 46 (1933). 
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ball, by means of an electric motor, at 1,500 r.p.m. 
for one minute, and to record the magnitude and 
duration of the friction forces associated with 
seizure and recovery from seizure which usually 
oceur within a fraction of the first minute’s run. 
An important feature of this method of test derives 
from the probability—almost a certainty—that no 
fluid film capable of supporting a load is formed 
between the steel spheres, and that the viscosity 
of the lubricant therefore exerts no influence on the 
thus enabling the effects of 
to be separately studied and compared 
with much advantage for research purposes. 


results obtained, 


‘ oiliness ° 


The Engineering Department's tests of seizure 
characteristics by means of this apparatus have 
confirmed the superiority, under conditions of 


high local pressure ranging up to maxima of the 
order of 300 tons per square inch, of extreme pressure 
lubricants over oils containing zine oxide or castor 
oil, and to extent over ordinary 
mineral oils. The order of merit holds for 
the time taken for recovery from seizure to occur, 
this period varying from 10 to over 
60 for the ordinary mineral oils, from 
3 seconds to 6 seconds for castor oil or oils containing 
oxide, and being no more than | or 2 seconds 
the extreme pressure lubricants. No sharply 
detined division, however, was found between these 
groups. One of the extreme pressure lubricants, 
for example, gave a breakdown load no higher than 
that of castor oil, while a moderately refined mineral 


an even greater 


same 


seconds 


seconds 


zine 
for 
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oil, presumably containing a relatively large 
portion of unsaturated constituents, was found to 
have a breakdown load of the order as that 
of castor oil and to lead to much the degree 
f 


ol 


same 
same 
wear. 
As consequence of the interesting differences 
among lubricants revealed by the apparatus, 
few additional tests have been made on glycerin, 
which was found to have properties intermediate 
of ordinary and extreme pressure 
Golden Syrup,’ which has a 
and which behaved very like 
lubricant, able to sustain high 
without and having a breakdown 
as high as some of the extreme pressure lubri- 
cants, and actually exceeding those of the mineral 
and fatty oils. Other effects studied have been 
those of additions of various substances to mineral 
oils. In this connection it noteworthy that 
colloidal graphite, and water in small proportions, 
were found to be slightly deleterious, whereas water 
proportions led to a recovery 


hetween those 


lubricants ; and on * 
very high viscosity, 
un extreme pressure 
loads seizure 


load 


Is 


in sufficiently large 


and subsequent increase in breakdown load. Addi- 
tions of oleic acid and rape oil had slight, but 
beneficial, effects on the performance of mineral] 


oils under high-pressure test conditions. 

Since lubricants, more especially those designated 
associated with the trans- 
mission of power, ient to refer here to a 
study of the behaviour of driving belts which has 
been completed during the past year. The machine 
used for the tests which comprised the major part of 
this work was designed by the Laboratory and is 
shown in Fig. 9. It is a transmission dynamometer 
of the double bevel-gear type. arranged for power 
regeneration that the actually 
through the belt undergoing test can be made greatly 
to exceed that supplied by the main driving motor. 
From the latter, which appears at the left-hand 
side of the illustration, power is input through the 
dynamometer to the driving pulley of the test belt 
The pulleys carrying the experi- 


eXtreme pressure, are 


it is conve! 


80 power passing 


in the foreground 
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mental belt are of cast each about 2 ft. in 
diameter, and centred ft. 6 in. apart. 
Power from the driven pulley is transmitted by 
shafting and gears to the return belt in the back- 
ground, which drives a pulley keyed to the main 
input shaft. The surface speed of the driving 
pulley of this return belt exceeds that of the driven 


iron, 
about 7 








r + a 
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than it was under static, conditions, but that 
a smooth modulus-speed curve could seldom be 
obtained unless all the observations were taken 
within a few hours. Investigation of this incon- 


sistency revealed no connection between the irregular 
results and the humidity either of the atmosphere in 
which the tests were conducted or in the belt itself, 






























pulley by several per cent., thus producing a | and the effect, while unquestionably too great to be 
regenerative effect. The frame carrying the test-| fortuitous or ascribable to experimental error, has 
Fic. 9. 
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belt pulleys allows the distance between thei 
centres to be varied over wide limits, the return i 
shafting being splined to permit coarse adjustment, 
while the fine adjustment of the driven test pulley 
by the handwheel and screw, shown on the extreme 
right of Fig. 9, is accommodated by flexible couplings %% spay ae 
in the driven shaft. This adjustment of the centre Speed .. RPM of Driving Pulley 
distance enables the difference (T, — T,) between (5988.1 “ENGINEERING” 
the tensions of the tight and slack sides of the 
experimental belt to be set to any desired amount,|so far remained unexplained. The curve of fric- 


the numerical value of (T, T,) being determined 
by calibrating the dynamometer. The sum of the 
tensions (T, +-T,) is measured directly by the 
bell-crank lever and scale pan connected to the 
driving pulley of the test belt. Thus, from these 
two measurements the individual tensions in the 
tight and slack sides are computed. The deter- 
mination of data from which to calculate the 
efficiency of a belt transmission, or the relation 


between torque transmitted and the friction, elastic 
modulus, and belt tension, has proved unexpectedly | 
difficult to the point of inconclusiveness, and it has, 
in fact, been found impossible to formulate any truly 
scientific basis for the design of belt drives. On 
the other hand, a number of results, interesting and 
valuable in themselves, have been derived from 
tests of a 2-in. by }-in. leather belt, and some of 
these are shown graphically in Figs. 10, 11 and 12. 
on this page. 

As exemplifying the difficulties and unaccountable 
encountered, it may be remarked, 
with reference to Fig. 10, that the sum of the belt 
tensions (T, + T,) was the same (300 Ib.) for both 
curves a and b, the only difference of condition to 
cause the striking differences between the size and 
the character of the modulus-speed relationships 
being that for curve a the difference of tensions 
(T, — T,) was fixed at 124 Ib., while for curve 5 
it amounted to 150 Ib. It should be noted, also, 
that the elastic modulus of the leather belt under 
test was not only markedly greater under running, 


inconsistencies 


tional coefficient », in relation to slip, shown by 
Fig. 11, can be expressed by the empirical relation : 
0-7075 
7-54+5S 


0-125 
where S is the rate of slip in feet per minute. This 
formula covers the range of slip which is commonly 
met with in belt drives, but relates specifically to a 
n. by }-in. leather belt in contact over an are of 
90 deg. with a cast-iron pulley 2 ft. in diameter. 
An interesting conclusion follows from the facts 
that the high, flat portion of the coefficient of friction 


curve, Fig. 11, corresponds to high rates of slip, 
and the maximum rate of slip occurs at “ run- 
ning-off points where contact between pulley 
and belt is discontinued. Earlier in the are of 
contact, friction is lower and is almost negligible 
at the “running-on” position. It follows that 
the belt receives energy from the driving pulley 


and transmits energy to the driven pulley mainly 
over the later portions of the contact arcs and that 
a large coefficient of friction can be maintained 
only so long as the rate of slip is adequately great. 
Thus, for constant belt tensions, a reduction of 
speed below certain limits results in drastic increases 


|in the percentage rate of slip, as shown by Fig. 12. 


These considerations explain, what is already well 
known, why leather belting is unsuitable for low 
speed drives, and why trouble is often experienced 
in starting belt-driven machinery from rest, 


(T'o be continued.) 
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of such an inventory it was possible to form a fairly 
reliable idea of the measures required, when rebuild- 
ing or clearing any part of the town. 


THE INTERNATIONAL ENGINEER- 
ING CONGRESS AT GLASGOW. 


(Concluded from page 80.) 


ELECTRICITY GENERATION AND DISTRIBUTION IN 


FRANCE. 


The third paper of the first trio taken concurrently 
during the morning session, on June 22, was con- 
| tributed by Mr. E. Mercier, who presented “ Some | 
| Views on the Problem of Electricity Generation and | 
Distribution in France.” Mr. Mercier, who is the 
president of the Union d’Electricité, emphasised the 
value of electricity as a factor in social develop- 
ment, and eventually, he believed, in international 
co-operation. There were already systems in 
existence which crossed national frontiers. Between 
1929 and 1937 the world production of electricity 
had increased by 44 per cent., although the period 
coincided with the worst trade depression ever 


ways was now well over 300,000 miles, said Lord om 
i el mas ‘ . known. We propose to print Mr. Mercier’s paper in 
Sempill, the United States being the greatest user | fhe 7 

| a forthcoming issue of ENGINEERING. 


of air transport. All the principal American 
cities were now linked by day and night services, | 
and the organisation controlled by Pan-American | 
Airways covered some 60,000 miles of routes 
outside of the country’s borders. The K.L.M. 
was the first company to operate regular services 
to the Far East, and had developed from one 
machine per week to 14 services. British avia- 
tion had advanced greatly within recent years, 
and the time of travel to Australia, once a journey 
of four months’ duration, had now been reduced to 
as many days. The North Atlantic service was in 
qpeeneen, ven Foynes, and vis the Azores, and the ae of the suggestions made by Sir James Lithgow 
alternative route, via Iceland and Greenland, WAS! on the previous day, that some special assistance 
now practicable in summer. I erhaps this year, | should be given to “British shipbuilding, particular 
but certainly re the aaa, ~~ gles ~ ec would be interest attached to General Rota’s outline of the 
working to New Zealand. The world w as shrinking Government aid enjoyed by the industry in Italy. 
rapidly by virtue of the enormous increase in| p.ontial materials which had to be imported, 
apes of teuvel, and no partion of Ge SUED iy ciated, wen ele tie duty, and for 
people need now be more than one week distant | a terial produced in Italy a grant was made, 
from London. equal to half of the customs duty on similar imported 
| material. A grant was made towards the cost of 


Mr. Albert Lilienberg (Sweden), whose paper on|on the gross tonnage ; and a contribution might 
“Municipal and Industrial Planning’ was pre-|also be made towards the interest on the capital | 
sented on Wednesday, June 22, dealt principally | cost during the first five years of service. In| 
with the zoning of new industries. The reasons for | addition, various fiscal facilities were given, and | 


INTERNATIONAL AIR TRANSPORT. 


THE main Concert Hall not being available on 
the morning of June 22, the meeting to hear Lord 
Sempill’s paper on “International Air Trans- 
port,” was held, in the Fashion Theatre of the 
Women’s Pavilion. The scope of the paper re- 
sembled that of Lord Sempill’s address to the 
British Engineers’ Association, reported in ENGIN- 
EERING of June 24, but more attention was devoted 
to long-distance air transport, as represented by the 
services of Pan-American Airways, the Dutch 
K.L.M., the German and French mail routes to 
South America, and the services of Imperial Air- 
ways to the East. The total extent of civil air- 
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SHIPBUILDING IN ITALy. 

General Giuseppe Rota, R.I.N., who, as Major 
Rota, had represented his country at the meetings 
held at the 1901 Exhibition, contributed a paper 
entitled, in the official programme, “ Naval and 
Mechanical Constructions in Italy.” The proof 
copies bore a different title—‘* Concerning Ship- 
building in Italy ’—-which was, perhaps, more 
appropriate, taking the general term “ ship- 
building” to cover also the brief references to 
engine-building and experiment-tank work. In 











MUNICIPAL AND INDUSTRIAL PLANNING. 


| 
| 


| the period under review much attention had been 





building, based on the speed attained on trial and | 





—. 


from 4,360,000 in 1900 to over 15,000,000 tons 
to-day, and the advances in size of the ships imposed 
increasing obligations on the Trustees. To deal 
with the developing traffic, 60 acres of land were 
bought to construct the Rothesay dock at Clyde- 
bank for coal and mineral shipments. This dock, 
opened in 1907, was the first in the country to be 
electrically equipped. Concurrently, the harbour 
accommodation was improved by constructing a 
deep-water quay at Merklands, and the Yorkhill 
Quay and basin; and from 1914 onwards recon- 
struction of the older quays had been proceeding 
more or less continuously. The largest work carried 
out in recent years was the construction at Shieldhall 
of the new King George V Dock, opened in July, 
1931, and forming part of a development scheme 
comprising three parallel basins set at 55 deg. to 
the river, and a deep-water quay on the riverside. 
The easy approach from the river, and the depth of 
water available, would enable the largest vessels to 
enter and leave at any state of the tide. During 


given to dry-docking, cranage facilities, ferry ser- 
vices, &c. The largest graving dock, 880 ft. in 
length, with an entrance width of 83 ft., had been 
deepened by 1 ft. 8 in. Of a total of 105 cranes 
owned by the Trustees, 14 had a lifting capacity of 25 
tons or more ; two were of 130 tons capacity, and at 
Finnieston Quay was a fitting-out crane which could 
lift 175 tons at a radius of 80 ft. Three modern 
lifting-deck ferries had been provided at Finnieston, 
Govan and Whiteinch. Among other works, a 
large extension had been made to the Trustees’ 
granary at Meadowside, bringing the total storage 
capacity up to 46,000 tons. Improvements of the 
river channel included both deepening and widening. 
The deep-water channel had been widened by an 
average of about 100 ft. over seven miles, and the 
depth of water increased by an average of 6 ft., 
the latter operation representing the removal of 
120 million tons of material. The maintenance of 
the river, into which was launched, in 1937, 40 per 
cent. of the tonnage built in the British Isles, 
involved the removal of 60,000 tons of spoil per week 
throughout the year. 





Tue Gas Inpustry IN CANADA. 


Mr. John Keillor (British Columbia), in his paper 


the actual distribution of industrial centres, he said, 
presented a problem that was extremely difficult of 
solution. Residential communities had arisen more 
or less at random, and in direct connection with 
the local industries. The question to be con- 
sidered might be divided into the improvement of 
present conditions, and desiderata in connection 
with new industries. The needs of industry were 
good transport conditions for raw material and 
manufacturers, suitable and cheap sites, and an 
ample supply of good workers. There was a 


grants were made in respect of completed voyages, 
these varying according to the age of the ship. 
Even for sailing vessels an annual premium was 
provided, subject to the vessel being equipped and 
manned. The total tonnage of Italian merchant 
shipping at the end of March, 1938, was 3,276,349, 
representing 2,514 vessels, of which 642, of 61,745 
tons, were sail-propelled. The most important ship- 
ping group consisted of the State-subsidised services 
of the Italia, Lloyd Triestino, Tirrenia, and 
Adriatica companies. Of the total of 488 steam 


on “ Recent Developments of the Gas Industry in 
Canada,” observed that the most outstanding fact 
about the industry was that, in 1937, the combined 
sales of manufactured and natural gas were less by 
over 3,000 million cub. ft. than in 1930. The 
loss was mainly due to the competition of cheap 
oil and electricity in the domestic and industrial 
markets. A similar state of affairs in the United 
States had been remedied by increased sales for 
space heating of buildings, and a few Canadian 


general tendency to try to counteract the excessive 
growth of towns. Decentralisation was also desir-| more, 12-3 per cent. were under 13 years old, 
able from the military point of view. It was neces-/| 55 per cent. between 13 and 24 years old, 24-7 
sary, to arrive at a working programme, to draw up | per cent. between 24 and 35 years old, and 8 per cent. 
a plan for the whole country and then, in the | ranged in age from 36 to 55 years. After describing 
course of time, to attempt to realise the require- | briefly the principal centres of Italian shipbuilding 
ments of industry and of the inhabitants as fully | and marine-engine building, General Rota proceeded 
as possible. When radical reorganisation of an | to discuss the more important general characteristics 
industry became necessary, it might prove more | of present-day production. The tendency still 
economic to move it to a new district. This was| was to increase the speed of both passenger and 
being done in Stockholm. New industries should | cargo vessels, and in this the Government encour- 
be given sites away from present centres. How to | aged the owners. The bulbous forefoot was widely 
organise nationally on these lines was a difficult | favoured, as promoting rigidity forward, and 
question, which the International Housing and | electric welding was extensively used in all framing 
Town-planning Federation had put into its pro-/| not directly concerned in the floating of the ship. 
gramme for next year. One solution proposed was For riveted work, the punching of holes was being 
to have a national planning council in each country, superseded by drilling. In the design of steam 
which would have the right to grant concessions | machinery, working pressures still tended to in- 
for the use of land for purposes other than those of | crease. The paper concluded with a description 
the owner or for agriculture. It was desirable that | of the experiment tanks at Rome and Spezia. 
industries should be surrounded by a belt of un- | 
occupied land; in some countries laws already | 
provided for such a belt, as much as several hundred | 
metres in breadth. 

In order to deal satisfactorily with 
problem of industrial areas, an inventory should|of Glasgow.” 


or motor cargo vessels of 1,000 tons gross or 














RIvER CLYDE AND GLasGow HaRBourR. 

At the 1901 Congress, Mr. W. M. Alston, then 
Engineer-in-Chief to the Clyde Navigation Trustees, 
the | read a paper on “ The River Clyde and the Harbour 
A continuation of Mr. Alston’s 


be made of all the small industries. In Stock- | survey, with the same title, was presented on June 22 
holm, complete statistics had been obtained for | by his successor, Mr. A. C. Gardner, M.Inst.C.E., 
the whole town and for districts outside, and the | who isalso President of the Institution of Engineers 
place of residence of all persons employed in typical | and Shipbuilders in Scotland. The tonnage of 
industries had been investigated. 


With the help! vessels using the port, Mr. Gardner stated, had risen | 





companies had developed this branch with advan- 
tage. No Canadian companies sold gas on the 
“therm ” basis, but the opinion was gaining support 
that this system might well be adopted. The 
author considered that, as a first step, the present 
Canadian Gas Regulations should be revised. The 
Hydro-Electric Power Commission of Ontario had 
demonstrated that coal could be completely gasified 
by electricity to give a gas similar to that now 
supplied in city mains, the lowest cost being 
represented by the sale on a therm basis of gas 
having a calorific value of 333 B.Th.U. The three- 
stage process of manufacturing coal gas, blue gas 
and carburetted water gas simultaneously had been 
developed by the British Columbia Electric Power 
and Gas Company, Vancouver, and showed certain 
economic advantages. The process made possible 
the control of coke production, reduced the cost of 
making mixed gases, and had increased the gas- 
producing capacity of the ovens in Vancouver by 
25 per cent. The largest gas-producing plant in 
the Empire was that of the Turner Valley natural 
gas wells, Alberta, 600 miles east of Vancouver, with 
an output of 880 million therms per year. The 
natural gas had a calorific value of 1,160 B.Th.U. 
per cubic foot after being stripped of its gasoline 
content; but there was no market for it, and 
more than 1} million therms were blown to waste 
every 24 hours. A small part of the waste was 
conserved by pumping gas underground to the 
almost-depleted wells of the Bow Island field, 








IIo 


160 miles distant, the delivery pressure on the 
compressors between 1930 and 1937 increasing from 
297 Ib. to 566 Ib. per square inch. The amount of 
gas thus pumped to storage in the last seven years | 


was nearly 10,000 million cub. ft. 


DEVELOPMENT OF CENTRAL GENERATING 
STATIONS. 


THE 


The remaining papers, concurrently delivered on 
the morning of June 22, déalt, respectively, with the 
generation of electricity in central stations, town 
and country planning, and the British gas industry. 
In the paper entitled “ The Central Station in One 
Man's Lifetime,” by Mr. George A. Orrok (United 
States), the author reviewed the development of 
electric power generation from the Pearl-street 
Station of 1881, in New York, to the large plants of 
the present day. A section on “topping,” or 
the installation of high-pressure turbines exhaust- 
ing to existing plant designed for lower pressures, 
and particulars of operating results at leading 
American stations, from 1882 to 1937, were also 
included in Mr. Orrok’s paper, which we intend to 
print at an early date. 
CouNnTRY PLANNING. 


TOWN AND 


‘Town and Country Planning in Relation to 
Industry "’ was the title of the paper communicated | 
by Mr. G. L. Pepler, president of the International 
Federation for Housing and Town Planning. To 
some extent the paper repeated the general principles | 
enunciated in the paper by Mr. A. Lilienberg, an | 
abstract of which has been given on page 109, but | 
discussed at greater length the factors affecting the 
primary location of industries. Manual skill and 
supplies of cheap labour, the author considered, were 
losing their relative importance in this connection, 
and the effect of local rating also appeared to have 
diminished. The availability of suitable premises, 
provided with necessary services, and at reasonable 
cost, had an important influence, and were features 
of the Government trading The 
planner of a district should consider the local objec- 
tives, which varied according to the character of the 
In some parts amenity was the greatest 
asset; in others, agriculture, or mineral resources 
or residential qualifications. The proportion of any 
area to devoted to manufacturing industry 
depended on local circumstances, and some years ago 
the author had found one-tenth to be a rough average 
figure, but conditions had changed since then, owing | 
to the development of the single-storey factory. At | 
Slough Trading Estate the number of employees | 
was about 100 per acre, and to house them (with 
allowance for schools, &c., in the housing area) | 
required about 4 acres at an average density of 
12 houses per acre. Within limits, the greater the 
planning area the better chance there was of obtain- 
ing a well-balanced plan, and therefore the recent 
growth of regional or joint planning must be all to 


new estates. 


region 


the good. 


Tae Gas Inpustry. 


The third paper, referred to above, was 
that of Sir David Milne-Watson, Bart., on “ The 
Gas Industry, Past, Present and Future.” In a 


rapid survey, Sir David traced the development of 
the industry from the early Nineteenth Century, 
when it was primarily a giver of light, to the present 
day, when some 125,000 employees are engaged 
directly in the supply of 1,500 million therms per 
annum to nearly 11 million consumers. The 
industry now ranked seventh as an employer of 
labour in the country, and represented a capital | 
investment of about 200,000,0001. Its future 
development depended upon the form taken by 
future and industrial demands for heat. 
Coal remained the chief source of energy, and 
might be used raw, or carbonised, or applied to 
electricity generation, Carbonisation at gas works 
had to-day a thermal efficiency of over 80 per cent. 
Neglecting by-products, 50 per cent. of the potential 
heat units in coal were recovered in coke, and 25 per 
cent. in gas. On an average, 100 heat units in coal 
gave 20 heat units in the form of electrical energy. 
Making allowance for coke production, the ratio of 
energy recovered by carbonisation to that of elec- 


social 


trical generation was as 24 to 1, from which it 
followed that electricity must be 2) times as 


efficient as gas to give the consumer an equal 


| reaction 


| quantities 


|the high-temperature reaction. 
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|amount of work done for a given quantity of coal. 


The future of domestic supply lay in rationalising 
fuel service for heat by concentrating the main cook- 
ing, space-heating and water-heating loads under one 
set of distribution costs. For some years to come, 
coke would necessarily split the space-heating 
load, but a longer vision might picture a time 
when gas would take that share also. In prepara- 
tion for that day the industry was busily study- 
ing the problem of complete gasification of coal, 
with no solid residue. Such a development de- 
manded enterprise, and a vigorous tariff policy. 
If the industry had been sluggish on that point in 
the past, that was partly due to legislative restric 
tions ; to-day it was awake, and moving forward. 








THE THERMOLOYS PROCESS FOR 
THE MANUFACTURE OF STEEL 
CASTINGS. 


A meETHOD of steel production equally suitable for 
the manufacture of ingots and castings has been 
evolved and perfected by Messrs. Thermoloys, Limited, 
6, Southampton-street, Bloomsbury-square, London, 
W.C.1. The process is based on the old Goldschmidt 
in which a mixture of aluminium and an 
oxide of iron such as mill scale is used. This, when 
ignited, produces iron and alumina, the reaction taking 
place at a very high temperature. In the new process 
the aluminium may be replaced by a special reducing 
agent, which is used in the form of fairly-coarse powder 
mixed with suitable iron ore or mill scale, to which is 
added suitable steel scrap. The whole is contained in 
a crucible, the reaction being started by a small ignition 
charge. The reaction is rapid and intense; the iron 
ore is reduced by the reagent, the slag formed rises 
to the top of the metal, and the heat developed melts 
the scrap. The latter it should be emphasised, serves 
to cool down the entire reaction and renders it capable 
of being controlled. 
perature in the region of 3,800 deg. C. may be reached, 
but the presence of the scrap brings the temperature 
down, we were informed, to between 2,800 deg. and 
2,200 deg. C., according to the quantity and the 
type of the steel scrap employed. The mixture of 
reagent with oxide of iron contains also calculated 
of certain powders, amounting to from 
2 per cent. to 5 per cent. of the total weight, which, 
it is stated, control, or, 
presence of the desired percentages of silicon and 
carbon in the finished steel. Another addition made 
to the mixture, we understand, controls the temperature 
of freezing of the slag. The reagent, it may 
mentioned in passing, is graded in accordance with 
the fineness of the ore or mill scale used. 

When the manganese in the finished casting is re- 
quired to be in the region of 0-5 per cent., the requisite 
quantity of manganese metal or ferro-manganese is 
added to the charge in the crucible. When a percentage 
greater than 0-5 per cent. is required in the final product, 
the manganese or ferro-manganese is added to the 
melt in the ladle after tapping. Any sulphur or phos- 
phorus present in the raw materials employed are 
separated out during the process, some passing into 
the slag as manganese sulphide and as phosphides of 
iron, the remainder, it is stated, being volatilised during 
The steels so far 


be 


|melted by the process include ordinary mild steels 


containing from 0-1 per cent. to 0-2 per cent. of carbon, 
higher carbon steels, and nickel, chromium and tungsten 
steels of various types, while satisfactory castings of the 
18/8 austenitic stainless-steel type have also been pro- 
duced. In all cases the nickel, chromium or other 


| special element is added to the crucible, usually in the 
| form of ferro-alloy, before the reaction is initiated. We 
}are informed that one of the most important advan- 


tages of the process is the accuracy with which any 
predetermined composition of steel can be obtained 


| as the result of the reaction. 


We were recently given an opportunity of witnessing 


the process in operation at the works and laboratories | 


of Messrs. Thermoloys, Limited. The apparatus used 
in the demonstration was quite simple and consisted 
mainly of a bottom-pouring plumbago crucible of 
200-Ib. capacity, supported on a wall bracket. 
crucible, we were informed, has already been used 
for some 700 experimental heats, and it appears still 
to be in excellent condition. The crucible is fitted 
with a conical metal hood arranged under an uptake 
and flue, which lead the fumes formed during the 
reaction to a chimney. The central tapping hole in 
the bottom of the crucible is closed by a loose-fitting 
plug which is tee-shaped in section, and is of the same 
composition as the steel to be cast. The plug is in- 
serted from the inside of the crucible and the shank 
projects a few inches below the hole. Before filling the 
crucible, a handful of refractory material is sprinkled 
over the plug to prevent it from melting out before 








In the absence of scrap, a tem- | 


in other words, ensure the | 


This | 
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| the steel is ready for pouring. In the melt which we 

witnessed, the crucible was charged with 50 Ib. of 
mild-steel serap, in small pieces, and with 80 Ib. of 
the mixture of reagent materials and mill scale, this 
| last containing sufficient ferric oxide to yield 50 lb. of 
iron. Some 5 grammes of magnesium ignition powder 
| were placed on the top of the charge and lighted with 
a match by raising the hood, which was then quickly 
replaced in position. The reaction was complete in 
about 18 seconds, after which the bottom plug was 
knocked up into the melt, when it immediately fused 
and allowed the stream of molten steel to fall into a 
ladle placed in readiness underneath. When the steel 
had all been tapped out and was being followed by the 
slag, the ladle, which was mounted on a small carriage 
running on rails, was pulled from underneath the 
crucible and the latter allowed to drain into the slag pit. 
The melt, which was noticeably quiet, was allowed to 
stand in the ladle for some minutes until the tempera- 
ture had fallen to about 1,500 deg. C., when the metal 
was poured into sand moulds in the usual manner. 

We were shown a number of sample castings, which 
appeared to be quite satisfactory, and were told that 
the number of “ wasters’’ was low—at all events, it 
was no greater than obtained in any well-conducted 
foundry. The surface of the castings was smooth and 
even, and the sections which we examined contained 
no trace of blowholes. The microscope revealed that 
the various steel specimens shown to us were free from 
inclusions. An example may be given of the closeness 
to specification to which the process can be worked. 
A steel was required having the following percentage 
composition : carbon, 0-12; silicon, 0-6; manganese, 
0-8; nickel, 8-0; chromium, 18-0; and sulphur and 
| phosphorus, below 0-03. A melt, made up of 50 per 
cent. of 18/8 stainless-steel turnings and chips and 
50 per cent. of a mixture containing equal proportions 
of mill scale and Swedish ore, together with the reagent 
mixture, addition powders and the requisite quantities 








TABLE I 


Elonga- Reduc- Brinell 


Speci- Yield Ultimate : 
Sten: tion on tion of Hard- 
men Point. Strength. 2 in. Aone aah 
Tons per Tons per Per Per No. 
square square cent. cent 
inch. inch. 
A 18-4 34-6 50 60 153 
B 18-8 36-8 51 52 164 
| 
ABLE II 
| 
feck srine’ 
Speci- Yield Ultimate | Elonga —- ——_ 
| men Point. | Strength tion . . 
| Area ness 
fons per | Tons per Per Pet No 
square square cent cent 
inch inch 
( 2 35-5 21 25 137 
Db 22-5 35°5 27 42-5 156 
I 15 24-5 45 1) 121 
of nickel shot and ferro-chromium, gave castings 
having the following percentage composition, on 


analysis: Carbon, 0-126; silicon, 0-65; manganese, 
0-82; nickel, 8-30; chromium, 18-50 ; sulphur, 0-01 ; 
and phosphorus, 0-022. The mechanical properties, 
after annealing treatment, of two specimens cut from 
the casting, have also been communicated to us and 
these are given in Table I. 

Similar results have been obtained with other types 
of steels. For example, a steel was required having the 
following percentage composition: carbon, 0-16; 
manganese, 0-8; silicon, 0-6; and sulphur and 
phosphorus, each 0-03 or under. The percentage com 
position of the steel produced, on analysis, we were 
informed, was as follows: carbon, 0-17; manganese, 
0-85; silicon, 0-7; and sulphur and phosphorus, 
each 0-03. The results of physical tests on this steel, 
in the as-cast state, as communicated to us are given 
in Table II (specimen C). After annealing for four 
hours at 900 deg. C., followed by slow cooling, the 
results given in Table II (specimen D) were obtained 
Another material of interest was a steel produced, 
it is stated at the first attempt, by the direct reduction 
of a Brazilian ore. The percentage analysis of this 
steel, as given to us, is: carbon, 0-135; manganese, 
0-15; silicon, 0-06; suiphur, 0-033 ; and phosphorus, 
|} 0-058. It will be noted that the phosphorus figure is 
slightly higher than the normal, no previous experience 
with this ore having been obtained. After annealing 
at 900 deg. C. for four hours, followed by slow cooling, 
| the mechanical properties of the steel are those shown 
| for specimen E, Table LI. 

In conclusion, it may be emphasised that the success 
| of the process depends on three principal factors. In 
| the first place, the size of the materials charged must 
| be accurately controlled. Secondly, the composition 

of the reaction product, naturally, is of great import- 
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steadiness, the supporting points are as widely spaced 
as possible, and the engine is provided with a very 
wide and deep flange running along each side in w hich 
the Silentbloc mountings are housed. These flanges 
are shown in Figs. 2 and 3. The deep flange provides 
great lateral stiffness, obviating any tendency to 
lateral whip and permitting high rotational speeds 
without vibration As will be clear from Fig. 2, the 
main bearings are carried in the upper half of the 
crankchamber. The lower half of the crankchamber 
is in the form of a light-weight sump, the lubrication 


being on the dry-sump system. The cylinder block 
is bored with jigs, and separate dry liners, pressed into 
position, are fitted. The liners are of perlitie iron, 


giving a high resistance to wear and corrosion, and 
are accurately bored and interchangeable. The cylinder 
heads ire of B per ial cast-iron, heat-treated, and 
machined to limit gauges. They. carry the vertical air 
and exhaust valves. The form of the combustion 
chamber is shown in Fig. 2, and it may be mentioned 
that the lower throat of the “* Comet ” chamber, shown 
on the right of the head, is of spec ial heat-resisting 
steel. This chamber, as well as the rest of the cylinder 
head, is water-cooled, the water being directed at high 
velocity to reduce scale formation. The pistons are 
die-castings in light alloy, and are fitted with fou 
pressure rings and two oil-control rings, one below the 
gudgeon pin. The top rings are fitted with high 
expansion iron inserts cast in the piston, to resist 


wear in the ring grooves The gudgeon pins are of 
steel, case-hardened and ground, and are of the fully 
floating type. The small-ends consist of chill-cast 
phosphor-bronze bushes carried in the solid eye of the 
connecting rods. The latter are heat-treated drop 
forgings of 40-ton steel, accurately matched for weight 
and balance. The big-ends of the rods for one bank 


of cylinders are forked, and the big-ends of the rods 
for the other bank work on the outer side of the 
bearing through these forks to give as perfect balance 
as possible. The big-end bushes are interchangeable 
and are lined inside and out with anti-friction metal. 
The crankshaft is 4} in. in diameter, and is machined 
all over from a single forging, the pins and journals being 
ground. The shaft is balanced after machining, and 
is made from heat-treated nickel-chromium steel 
having a tensile strength of 55 tons per square inch. 
As shown in Figs. 1 and 2, the valves are operated by 
a single camshaft located in the Vee, and driven from 
the crankshaft by chain. The cams are integral with 
the shaft, and operate the valves through rocker levers 
and short ball-ended push rods. The camshaft is of alloy 


steel, hardened and ground on all working surfaces, | 


and the cams run in an oil bath. The whole of the 
valve gear is enclosed in oil-retaining and dust 


excluding light-alloy covers, which are easily removable. | 


The inlet and exhaust valves are carried direct in the 


cylinder heads, and are of alloy steel. As already 
stated, both the valves and seats are Stellite-faced, 
ind, in addition, the seats are effectively cooled. The 


rocker fulerums are pressure-lubricated, and the tops 


of the push rods are provided with cups in which the | 


hardened and adjustable tappets work in oil. The 
chain driving the camshaft is of the duplex bush roller 
type and is pressure-lubricated \ jockey pulley in 
an accessible position is provided for adjusting the 


chain tension. The fuel pumps are of the standard 
C.A.V.-Bosch design with inbuilt camshafts. They 
are located in the Vee above the camshaft, as shown 


in Fig. 2. Four pumps are used, all driven in tandem 
from central spur gearing on the camshaft, as shown 


in Fig. | The atomisers are of the spring-loaded 
single-hole type. The governor is of the centrifugal 
spring loaded enclosed type. continuously lubricated, 
and operating on the fuel pump control. It is driven 
by bevel gearing from the end of the camshaft, as 
shown in Fig. | The speed can be readily adjusted 
while the engine is running, and the ease of control and 
flexibility are somewhat remarkabk Two oil servo 


systems are provided on the control, the first avoiding 
the necessity of effort to move the governor control, 
and the second giving adequate power to control the 
fuel pumps at all speeds, 

As regards the engine lubrication, the cooled oil is 
forced by a pump through a filter, then through a 
gallery pipe from which leads are taken to each main 
bearing \ portion of the cil supplied to the main 
bearings is led through drilled holes in the crank webs 
to the crank pins. Oil thrown from the big-end bearings 
lubricates the cylinder liners and gudgeon pins. The 
oil to lubricate the camshaft and overhead valve geat 
is taken through a pressure-reducing valve from the 
high-pressure supply ; surplus oil is returned by gravity 
to the sump through internal passages. The air mani 
folds are incorporated in the valve gear covers, and air 
filters and silencers are provided, as shown in Fig. 2. 
The two engines for the yacht are coupled to the pro- 
peller shafts through Wilson gearboxes, giving forward 
ratios of 1-696 to 1 and 1-162 to 1, with a reverse 
ratio of 2-38 to 1. The lower ratio will give a cruising 
speed of about 20 knots, and will increase the cruising 
range by about 30 per cent. The boxes are coupled up 
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Fie. 3. GENERAL VIEW OF ENGINE. 


to the propeller shaft through cardan shafts with a | three control spindles on the gearboxes are fitted with 
Bibby coupling at the engine end and a Silentbloc | motors to enable the gears to be operated by remote 
. 


coupling at the after end. The Bibby couplings allow | control from the bridge, but arrangements are made 
lateral mevement and absorb vibration forces. The | by which they can also be operated directly if required, 
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TEST ON A MORGAN LOW-TEMPER- 
ATURE CARBONISATION ROTARY 
RETORT. 


A REPORT has recently been issued on a test on the 
Morgan rotary retort installed at Rodridge Hall, 
Wingate, Durham, conducted by the Fuel Research 
Board from October 27 to October 29, 1936.* The 
installation in question was of intermediate-scale size, 
dealing with a throughput of some 4 tons to 6 tons of 
coal per 24 hours. The Morgan retort is not intended 
to produce domestic coke for sale, but to carbonise 
coal for the recovery of tar oils prior to the use of the 
residue for steam raising or other industrial purposes. 
In this process, the heat required for carbonisation is 
supplied by heating a bed of coke by its partial combus- 
tion, the sensible heat of the partly-burnt fuel being 
then used to carbonise a fresh charge of coal with 
which it is intimately mixed in a rotating retort. 

The plant is shown diagrammatically in the illustra- 
tion above. The retort consists of a mild-steel drum 
about 5 ft. in diameter and 3 ft. long, fitted with two 
tyres supported on four rollers which can be rotated, 
the drum thus being caused to turn about its hori- 
zontal axis at a speed of some 4 r.p.m. The drum is 
lined with brick, and carries fixed to it an internal 
flat grate, which forms a chord in a cross-section of 
the retort. The charging door is opened by hand, and 
the coal is charged by means of a rapidly-travelling 
endless belt, which projects the fuel through a small 
intermediate chamber and into the retort. On the 
side of the retort opposite to the feeding arrangement 
a duct is fixed to the outer casing through which air 
can be supplied below the grate, by means of a centri- 
fugal fan, the air supply being cut off by a valve when 
desired. Passing through the air valve and along the 
axis of the retort is a pipe which can be used to supply 
wet low-pressure steam. The gases leaving the retort 
pass through the opening by means of which the coal 
is charged, and flow into an intermediate chamber, 
escaping to the by-product plant by an opening in the 
top of this chamber. 

The method of operation of the plant during the test 
was as follows: The retort may first be considered as 
being partly full of hot coke and stationary, with the 
grate in its lowest position. The first step was to 
open the coke-discharge valve and blow air up through 
the coke bed, the blast being initially at the rate of 
672 cub. ft. per minute, but later increased to 940 cub. ft. 
to remove the coke from the retort. The blow gases 
passed through the intermediate chamber and down- 
wards through the coke-discharge valve into the coke- 
collecting chamber. They then passed up a vertical 
flue leading into the side of the chimney and were 
discharged to atmosphere. When the coke had 
reached a sufficiently high temperature, which generally 
occurred after 2 minutes, the coke-discharge valve was 
closed, the cover on the intermediate chamber was 
removed, and about 80 lb. of coal were charged into 
the retort. The charging operation required from 
30 seconds to 60 seconds. The cover was then replaced 
and carbonisation was effected by rotating the retort 
for, altogether, 5 minutes, the hot coke being thus 
mixed thoroughly with the cold coal. The gas passed 
through the gas off-take into the hydraulic main. 
During the last minute of the carbonising period steam 
was admitted to sweep the retort clear of distillation 
products. With coal of a suitable nature, during the 


* Department of Scientific and Industrial Research. 





found to consist of grains of coke carried over mech- 


rotation of the retort coke spills over automatically at 
a predetermined level, into the intermediate chamber. 
If this does not occur, it is blown over by means of the 
air-blast, as, indeed, was the practice in this test. 
When carbonisation had lasted for the 5-minute 
period, the rotation of the retort was stopped with the 
grate in its lowest position, and the coke-discharge 
valve was opened, air was drawn through the fire, and 
the cycle was repeated. 

Coke blown over with the air-blast was collected by 
suitable arrangements, but, as the Fuel umnath 
Board report points out, in a large-scale plant a standard 
type of dust-catcher would be installed for this purpose. 
Moreover, the manipulation of switches, valves, &c., 
which is now effected by hand, could be performed 
mechanically. The by-product recovery system, not 
shown in the diagram reproduced, consists of simple 
forms of condensing plant, detarrers, &c., modified in 
some measure for the purpose of the test. 

The coal used was the material } in. derived from 
the dry-cleaning plant at Horden Colliery, Durham, 
and was a mixture of Hutton, Low Main and Main 
seams, with the Hutton seam probably predominating. 
The total weight charged during the test was 8-14 tons, 
and 43-4 per cent. of this coal passed through an 
4-in. screen, a further 47 per cent. being between } in. 
and } in. The coal was strongly caking in character, 
and contained on an air-dried basis, 2 per cent. of 
moisture, 31-1 per cent. of volatile matter, and 8-2 per 
cent. of ash. By the Gray-King assay test it showed 
yields per ton of dry coal of 15-2 ewt. of coke, 24-6 
gallons of tar, 9-2 gallons of liquor, and 4,190 cub. ft. of 
gas at 60 deg. F. and 30-in. bar. The throughput of 
coal per 24 hours was 4-1 tons. The practical results 
obtained during the test per ton of coal as charged, 
were as follows :— 


Coke (dry) 11-65 cwt. 
containing : 
Volatiles 5-6 per cent. 
Ash ... 12-3 per cent. 
Tar (dry) Sie oes is ... 18-2 gallons. 
having a specific gravity of 1-125 at 
15 deg. C. and containing 9-3 per 
cent. of solid matter. 
G . 4,095 cub. ft. 


calorific value of gas :—799 B.Th.U. 
r cubic foot, equivalent to a 


thermal yield of 32-7 therms. 


The size of the coke was 99-1 per cent. below 4-in. 
screen, with 50-5 per cent. below }-in. screen. The 
average sample of the coke contained the equivalent 
of 1 gallon of tar per ton of coke, from which it was 
inferred that a small quantity of coal was deposited 
in the intermediate chamber above the coke discharge 
valve, and through which pass both the incoming coal 
and outgoing products of distillation. The gas yield 
was determined continuously during the five-minute 
carbonising periods by taking the differential pressure 
across an orifice. The rate of evolution of gas rapidly 
increased during the first 10 seconds to a maximum of 
128 cub. ft. per minute (in the instance given in the 
report), and then diminished to 10 cub. ft. per minute 
after 3 minutes, at about which rate it continued to 
the conclusion of the cycle ; the admission of steam to 
the retort was signalised by only a small rise of a few 
cubic feet per minute. The average weight of coal 
charged per cycle was 79-6 lb., and the gas make 
146 cub. ft. The tar differed from that usually pro- 
duced by low-temperature carbonisation in that it 
contained a high proportion of free carbon, which was 





Report of Test oy the Director of Fuel Research on the 
Morgan Rotary Retort installed at Rodridge Hall, Near 
Wingate, County Durham. H.M. Stationery Office. 
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|anically. The coke-free tar had a specific gravity of 
| 1-098, and contained an unusually high proportion of 


dry tar containing 9-3 per cent. of free carbon, showing 
no less than 71-9 per cent. of pitch above 345 deg. C. 
It contained 29-7 per cent. of tar acids, 3-4 per cent. 
of bases, and 65-2 per cent. of neutral oils, of which 
more than nine-tenths were unsaturated bodies. Such 
interruptions as occurred in the operation of the plant 
were said to be due to accumulation of coke above the 
discharge valve, and to the accumulation of a paste of 
tar and fine coal dust in the hydraulic main which pre- 
vented the escape of gas. These troubles, which 
caused a total delay of 4 hours in the 47-4 hours for 
which the test lasted, were probably significant in this 
instance only as a guide to the design of the large-scale 
unit. 














THE BRITISH WATERWORKS 
ASSOCIATION. 


THE twenty-seventh annual general meeting and 
conference of the British Waterworks Association was 
held this year in Plymouth from Tuesday, June 21, to 
Saturday, June 25, inclusive, an unusually large 
attendance being recorded. The first day was set 
apart for meetings of the Executive Committee of the 
Association and meetings of the National Joint Indus- 
trial Council for the Waterworks Industry and of the 
National Joint Industrial Council. The general meeting 
and conference took place on Wednesday, June 22, 
when, after a civic weleome by the Lord Mayor of 
Plymouth, Alderman Solomon Stephens, J.P., the 
annual reports of the executive committee, the Standing 
Committee on Water Regulations, and the auditor 
were considered and other business transacted. All 
the reports showed satisfactory progress in the work, 
and the growth in membership, of the Association, the 
latter now including 351 water authorities, numbering 
over 1,000 representatives and individual members. 
The total quantity of water supplied by the authorities 
belonging to the Association is over 450,000 million 
gallons per annum, the total average population served 
being estimated at over 40,000,000 persons. These 
figures include 14 water authorities in the British 
Dominions. The chair at the first part of the meeting 
was taken by the retiring president, Sir William 
Prescott, Bart., chairman of the Metropolitan Water 
Board, and at the second part by the newly-elected 
president, Councillor H. M. Medland, chairman of the 
Water Committee of the Corporation of the City of 
Plymouth. 

After the installation ceremony Mr. Medland 
delivered his presidential address. The history of the 
Plymouth water undertaking, Mr. Medland recalled, 
was of particular interest. The idea of bringing water 
from a distance originated in 1559 with the Corpor- 
ation, who succeeded some years later in getting a Bill 
through Parliament, which enabled Sir Francis Drake 
to contract with the Corporation in 1589 to carry out 
the work. Sir Francis had done for Plymouth what 


Sir Hugh Myddleton did for London in 1606, with the 
difference that the former was virtually the equivalent 
of the modern municipal water engineer, while the 
latter formed a company and became chairman of 
directors. Passing to current activities, Mr. Medland 
dealt with the scope and work of the Association under 
the headings of administration, public health, finance, 
and physical. 
be leading towards the amalgamation of small units 
into central bodies, nothing had yet been done in this 
direction for the water industry as a whole, the 
Advisory Committee of the Ministry of Health on 
Water Supplies, for instance, not having met since 


Although modern legislation seemed to 





high-boiling compounds, the distillation analysis of the 





May, 1936. A Central Water Advisory Committee, 
presided over by Field-Marshal the Lord Milne, was, 
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however, sitting. The majority of the members of the | at certain hours being described as showing at first a 
Association would, no doubt, like to see a national| marked increase in consumption and later a con- 
water policy adopted much after that outlined in the | siderable saving, but the conclusion was reached that, 
report, dated January, 1935, of the Joint Conference in view of the difficulties involved, the total benefits 
of the British Waterworks Association, the Institution | were doubtful. The general argument of this part of 
of Water Engineers, and the Water Companies Associa-| the paper seemed to be that the careful householder 
tion. It would be of advantage to the consuming | was penalised, as he helped to pay for water extrava- 
public if the number of water undertakings were | gantly used, and that, therefore, some tangible incentive 
reduced by amalgamation of areas, not only because | should be given towards careful use. This could be 
efficiency of administration would result, but because | done by requiring payment for excessive consumption, 
the small undertakings would then be able to secure | and the more general use of meters for domestic supplies 
the services of highly technical and scientific officers, | was advocated as a method of securing the desired 
which were so necessary to ensure a pure and wholesome end of correlating charges with consumption. 
water supply. The next two papers were related to the district in 
In discussing public health, Mr. Medland referred | which the summer meeting was held, that entitled 
to the outbreak of typhoid at Croydon. While emphasi- | “The Dartmoor Catchments,” by Mr. Handsford 
sing the need for protecting water sources from | Worth, M.Inst.C.E., being read by proxy. After 
pollution by workmen employed on or about the works, | describing the geography of Dartmoor, which consists 


it was necessary to view this case in its proper perspec- | of 248 square miles of granite rock, the paper discussed | 


tive. It was a fact that during the last ten or fifteen | the weathering of the granite, which phenomenon had 
years the incidence of water-borne disease had become | a definite effect on the yield of the water-sheds. The 
progressively less, but contamination was not confined product of this breakdown, locally known as “ growan,” 
to typhoid ; 
particularly soft moorland water there was a risk of | showed the downward movement called “ hill-creep.’ 
lead poisoning occurring in certain circumstances. If, | The derived growan was very porous and might extend 
however, progressive water undertakings would avail|to a depth of from a few feet to over 100 ft. The 
themselves of the chemical and bacteriological examina- | overlying soil was everywhere peaty, and there were 
tions now procurable and would act on the findings of | large areas of true peat which normally carried more 
such examinations as regards precautionary measures, than 85 per cent. of water. A depth of 30 in. of bog 
there would be little to fear. The questions of waste | peat involved the presence of at least 24 in. of water, 
of water and of rating of public utility undertakings | which, taking the mean rainfall’ of a great part of 
were dealt with under the heading of finance and were | Dartmoor at 72 in. per year, was the equivalent of 
proceeding normally, but the problems raised in| one-third of the annual rainfall. Fortunately, peat 
connection with air raids precautions as concerning | did not readily dry, or the loss by evaporation in 
the protection of water supplies were still vexatious. | times of drought would be serious. Instead, any 
Some advance seemed to have been made by the | excess water drained into the subsoil and ultimately 
executive committee and their colleagues on the|into the growan, which afforded in its pores ample 
Conjoint Conference by the announcement that the | storage. The flow of water from the growan was slow, 
Government had decided to legalise the payment of | so that the rainfall, in part, was much delayed on its 
50 per cent. of the cost of approved schemes, but it| way to the streams, this deferred flow providing a 
was to be hoped that this percentage could yet be| reserve in times of drought. The rainfall was un- 
materially increased. On the physical side valuable | doubtedly high on Dartmoor, but the differences in 
work was being done by the Inland Water Survey of | geographical distribution were marked. 
Great Britain and the Freshwater Biological Associa- | hand, the monthly distribution was remarkably regular 
tion of the British Empire, but there were still a| overlong periods. The paper then gave in considerable 
number of problems to be solved. The protection | detail an analysis of such records of rainfall and flow-off 
of rivers, moorlands, and wells from pollution was | as it had been possible to make in certain areas and 


, 





a recent case had shown that with a|was a sandy coherent mass which, near the surface, | 


On the other | 


though the final decision to fit different valves and 
gear was determined by material getting into the 
valves between the seats and discs and preventing 
their closure, the protecting screen on the forebay 
having corroded away in parts. 

The paper contained some interesting data on the 
effect of the acid moorland water on metals after 
| thirty-seven years’ immersion, the pH value of the 
| Burrator water being between 6-2 and 6-3. On 
parts made of Delta bronze there was no appreciable 
| corrosive action, and Admiralty quality gunmetal 
| was also unaffected. Brass of 60/40 composition had 
suffered considerable dezincification, wrought-iron 
was almost completely destroyed, and there was 
marked graphitisation of the cast iron. Some lead 
portions showed considerable corrosion, and copper 
portions were moderately corroded. These portions 
had been immersed for only four years and the corrosion 
was partly electrolytic. Rubber insertion joint rings 
were in comparatively good condition after thirty-nine 
| years’ service, the rubber still retaining considerable 
elasticity. All steel which had been embedded in 
concrete was found to be perfectly preserved. As it 
was impracticable to drain the reservoir to fit the 
new valves, skilled divers were obtained from H.M. 
Dockyard, Devonport, by permission of the Admiral- 
Superintendent, and these carried out the whole of the 
| work of dismantling the old valves and installing 
the new—work of considerable difficulty on account 
of the narrowness of the forebay. The new valves 
were of a modified Larner-Johnson type, made by 
Messrs. J. Blakeborough and Sons, Limited, Brighouse. 
They were entirely of solid cast gun-metal with cast 
aluminium-bronze pilot valves, the pilot-valve rod and 
all bolts and nuts being made of Crotorite, a zinc-free 
aluminium bronze having a tensile strength of between 
34 tons and 36 tons per square inch. The operating 
gear rods were now vertical, cantilever platforms being 
built out from the top of the dam for access to the 
ratchet gear to enable this to be effected. The new 
valves required very little power to operate and had 
functioned smoothly and efficiently since installation. 

The members assembled in the evening of Wednesday 
for a reception and dance at the Guildhall, on the 
invitation of the Lord Mayor and Lady Mayoress of 
Plymouth. For the following day, Thursday, June 23, 
|a visit to the Burrator reservoir and King’s Tamerton 











becoming a source of anxiety to many undertakings. 
The growing pastime of hiking and the increased | 
access to moorlands by cycle and motor-car was one 
example of the increasing incidence of pollution. | 
Rivers had had some measure of protection given to | 
them by the Drainage of Trade Premises Act of 1937, 
but the protection of wells, especially those in the 
chalk, meant the obtaining of control of acres of | 
surface in their vicinity. 

The programme for the remainder of this meeting 
provided for the reading and discussion of four papers, 
but the time available only permitted three to be 
dealt with, viz., one in the morning and two after 
the luncheon interval. A short summary of these three 
papers is given below. 

The paper entitled “ Water Wastage; Causes, 
Detection and Prevention,” by Mr. J. A. Rodwell, 
M.Inst.C.E., chief engineer, Durham County Water 
Board, was probably one of the most comprehensive 
surveys of this important problem that has yet 
been made. It began with a careful analysis of the 
many sources of waste of water, which term included 
losses due to leakage and those arising from exces- 
sive and unnecessary or careless consumption. The 
waste from leakage might occur from trunk mains, 
service reservoirs, distributary pipes, service pipes and 
domestic fittings. The probable main causes of the 
first five losses were briefly discussed, this section 
being followed by a careful account of the means taken 
to detect waste, to locate the situation of the leak, 
and to remedy it or prevent similar occurrences. For 
trunk and distribution mains some form of metering 
was considered essential. Meters might also be used 
for detecting leakage from a service reservoir, or the 
supply and discharge cut-off and any difference of 
level noted. Leakage from service pipes and fittings 
was generally readily detected by sounding methods. 
The zoning of areas of supply that each area 
was supplied with a suitable pressure of water had 
been shown to save as much as 10 per cent. of the 
water previously distributed with a uniform pressure. 
The importance of reliable domestic fittings was dwelt 
upon, and the need for a really successful quick -closing 
tap which was free from water-hammer and would 
retain its properties after months of hard wear was 
emphasised. As more than half the domestic water 
consumed was utilised in sanitation, more attention 
was needed to the design of cisterns and other apparatus. 
Several anti-waste contrivances for this duty were 
described, while methods of reducing waste from faulty 
hot-water systems were outlined. The effect of restric- 
tions on a consumer during a period of drought, as 
well as different methods of imposing such restrictions 
were discussed, the practice of shutting off the supply 
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j}away, and gulleys as deep as 17 ft. and as wide as|memory of Sir Francis Drake ” 





then discussed the incidence of floods, these being | service reservoir was arranged. This visit coincided 
characterised by a sudden rise in the streams concerned | with the annual inspection, by the Lord Mayor and other 
and sometimes by the formation of a bore. These | officials, of the water works, a custom traceable to the 
floods were of annual occurrence and sometimes resulted | year 1603 and derived from the old necessity of seeing 
in a very high rate of discharge, but did not generally | that all was in order with Drake’s leat and the head 
do any damage. At rare intervals, however, catas-| weir. A company of about 900 persons was 
trophic floods occurred of such magnitude that boulders | present and was entertained to luncheon at Burrator, 
of as heavy as 5 tons could be moved, bridges washed | the ceremony of drinking the toast “‘To the pious 
in water from the 
30 ft. cut in the hillside. It is possible that the rainfall | weir being duly observed, and being followed by the 
giving rise to such floods may be as much as 3 in. | toast, in wine, “May the descendants of him who 
in half an hour. The paper was intended to indicate | brought us water never want wine.”’ The loving cups 
that much remained to be learnt on the subject, the | in which these toasts are drunk are dated 1584 and 
growing importance of Dartmoor as a source of water | 1648, respectively. The annual dinner of the Associa- 
supply pointing to the desirability of the various | tion was held in the evening, the President occupying 
undertakers not sparing any pains or expense to secure | the Chair. On Friday, June 24, a visit was paid to 
complete and reliable statistics. | Fernworthy Reservoir, near Chagford, under construc- 
The paper which was presented by Mr. A. Atkinson, | tion for the Torquay Corporation, the party afterwards 
M.Inst.C.E., City Water Engineer, Plymouth, entitled | proceeding to Torquay, where it was entertained to 
‘Submerged Outlet Valves at Burrator Reservoir,” |tea by the Corporation. For Saturday, June 25 
was of a somewhat specialised nature as it dealt | alternative visits were provided, viz., one to the South- 
with the failure of the original valves and their | East Cornwall Water Board’s works at Kit Hill, 
replacement by other types, the work involving the Callington and Bodmin Moor, luncheon being provided 
use of divers. The Burrator Reservoir dated from} by the Board, and the other to H.M. Dockyard, 
1893-98 and formed the only impounding reservoir of | Devonport, where No. 10 dock is in course of enlarge- 
the Plymouth water undertaking. It was contained by | ment and reconstruction. The summer meeting proved 
two dams, a smaller one of earth with a puddle core |a very enjoyable one, and its success must in large 
and a larger one of masonry, 87 ft. in height. Since | measure be attributed to its thorough organisation by 
completion the cost of maintaining the dams had been | the secretary of the association, Mr. G. P. Warner 
negligible, but trouble had occurred in 1935 with the | Terry, and his staff. 
outlet valves of the largedam. These, three in number, | 2 


were situated on the inlet side of the outlet pipes and | 
CAST-IRON STRAIGHTEDGES. 


were, in consequence, deeply submerged. They each 

consisted of two or three valves superimposed one on 

the other, the whole assembly forming a cone. The| In Enorveertne of May 20, 1938, on page 580, we 
two lower valves of the three-unit type had annular | reported and commented upon the new series of British 
conical surfaces and the upper one was in the form of | Standard Specifications for Engineers’ Precision Tools, 
a cap, the seating area thus increasing from the top| now in process of formulation by a sub-committee of 
downwards. When opening the valve the small upper | the Mechanical Industry Committee of the British 
dise was first lifted, an operation which equalised the | Standards Institution. The procedure to be followed 
pressure on the two rings below it, though it did not | by the Institution in compiling these specifications, it 
provide the required outlet area. Continued upward | was explained, would be to prepare a draft specification 
movement of the disc, which was guided on bolts in| and to circulate it among interested firms, associations 
the one below it, lifted this second dise and so increased | and individuals for critical examination, and the sub- 
the area. The subsequent lifting of the third disc by | mission of amendments, if desired. A draft of the 
the second disc gave the full outlet capacity. The | first proposed Specification, that for Cast-Iron Surface 
valves were submerged in order to save the initial | Plates and Marking-off Tables, was discussed in the 
expense of a tower, and were only used when the | same article. 

outlet valves external to the dam needed attention.| The second Specification has now been issued in 
They were operated by long steeply inclined rods, | draft form for comment. It deals with bow-shaped 
which were ultimately led into a chamber underneath | Cast-Iron Straightedges (Grades A and B), and in a 
the road over the dam, and housing the actuating hand-| number of provisions relative to materials, finish, 
wheels. It was the sagging of the rods and other! marking, &c., does not differ appreciably from the 
defects in the gear which caused the operating troubles, | corresponding sections of the draft on surface plates. 
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OEMICHEN AUTOMATIC CONTINUOUS CALLIPER GAUGE. 

















Fig. 1. 


The sizes proposed for British Standard straightedges are 
six, ranging in length from | ft. to 8 ft., in minimum 
width of working face from 1} in. to 3 in., and in 
minimum overall depth from 4 in. to 13 in. Two bosses 
are to be provided, on the bowed side, for use as feet 
when the straightedge is used with the working face 
upward, and the width of the bosses to be such that 
the straightedge may be laid on either side on a plane 
surface, the working face being then normal to that 
surface. Standards of accuracy are given in a table, 
in the two grades proposed, for straightness of the 
working face and the side faces, parallelism of the side 
faces, and squareness of the working and side faces. In 
an appendix are given the recommended compositions 
of plain and alloy irons suitable for the casting of 
straightedges, and the method of heat-treatment ; and 
a second appendix details the recommended methods 
of testing the accuracy of the finished appliance. The 
draft specification is issued under the reference number 
C.E. (ME) 8769, with the request that any comments 
upon it may be sent to the British Standards Insti- 
tution, 28, Victoria-street, London, S.W.1, not later 
than August 29. 








THE OEMICHEN AUTOMATIC 
CONTINUOUS CALLIPER GAUGE. 


AN automatic gauge for measuring the thickness of 
steel strip and other continuous products, at speeds 
up to 500 ft. per minute, is illustrated in Figs. 1 and 2 
annexed. This appliance is one of great accuracy in 
spite of the rough applications in which it may be 
employed, and automatically makes several measure- 
ments per minute. Fig. 1 shows the instrument in use, 
from which it will be noticed that the strip passes over 
two supports and between two rollers, the readings 
being read off from a large-figured dial above, or, if 
desired, registered by means of a recorder. 

The diagrammatic sketch, Fig. 2, will serve to illus- 
trate how the apparatus functions, the calliper rollers 
shown in Fig. 1 being distinguishable at the right- 
hand bottom corner of Fig. 2, at a and b. These, as 
will be seen, are carried on two arms hinged together, 
the bottom one being movable and the top one fixed. 
The two arms tend to close towards one another, under 
the tension of a strong spring, and each is fitted with 
a micrometer screw having a hard-steel rounded end. 
The bottom one in the movable arm is capable of 
being set by means of a knurled head, and is set 
according to the thickness of the material it is desired 
to measure, while the upper screw is moved up and 
down at intervals in order to effect the required 
callipering action as the strip is passed along. 

The movement of the upper screw c is ensured in 
the following manner. The screw will be seen to be 
fitted with a vertical spindle d which is carried up into 
and through a bearing in the instrument frame, termi- 
nating in a large bevel crown wheel. It is also provided 
at this upper end with a spiral spring e, tending to make 
the screw turn clockwise, and therefore to close the gap 
between the measuring heads. At the same time 
the spindle d is furnished near the lower end with a 
lever f, extending far enough to make contact with a 
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cam g on a shaft driven by a small motor mounted on 
the casing, and causing the screw to turn in an anti- 
clockwise direction. At stated intervals, therefore, the 
movable head c is screwed up and down, to take a 
measurement. 

These measurements are transmitted to the dial by 
the bevel gear in the upper part of the casing. The 
crown wheel meshes with a vee bevel mounted on a 
sleeve at the left-hand end of which is a finger h. The 
latter makes contact with a pin j in a disc k carried on 
a spindle extending through the sleeve to the front of 
the instrument, where a dial and indicating pointer 
are provided. Just behind the dial is a spiral spring J, 
tending to turn the spindle in such a sense to make 
the finger A and pin j keep contact. The intermittent 
movement of the calliper head is thus transmitted to 
the dial pointer, and each time the screw moves down 
the indicator responds. After each such measurement, 
however, the indicator is held stationary until the 
next, when the indicator adjusts itself to the new one, 
this being effected by an intermittent brake on the 
left of Fig. 2. 

Below the disc k is a brake pad m, acting on its 
rim. The pad m is fixed to a plunger operated by a 
cam » on the motor shaft, of such a shape that the 
brake is in action for the greater part of the cycle, but 
is released just at the end of the downward movement 
of the screw c; at this instant, therefore, the pin j 
moves into fresh contact with the finger h, under the 
influence of the spring 1. If the screw head c measures 
the same thickness in successive gaugings, the position 
of the finger A is repeated and the dial pointer does 
not move. 

Successive measurements are taken at only a fraction 
of a second, and the dial indications are aperiodic ; 
readings to ;¢55 mm. (0.00004 in.) can be read clearly 
several yards away, variations of this amount being 
immediately revealed. 

The instrument can be set to zero for any desired 
thickness of product, by placing a corresponding shim 
between the two rollers and then adjusting the bottom 
measuring screw until the dial pointer reads zero. 

As already implied, the instrument, though one of 
such high precision, is strongly constructed and requires 
no special knowledge in its use. It needs practically 
no attention and the cost of replacements, should any 
be required, is small. The recording arrangement, 
when fitted, is driven by the motor operating the cams, 
and the records consist of paper strips 24 in. long. 

The appliance is a product of the Laboratoire 
Oemichen & Valentigney (Doubs), France, and is 
handled in this country by Messrs. International 
Engineering Concessionaires, Limited, 2-3, Duke- 
street, St. James’s, London, S.W.1. 








Wauitworts Socrery.—The Whitworth Society held 
its summer meeting on July 5 and 6 at Bath and Bristol. 
The works of Messrs. Stothert and Pitt, Limited, Bath 
and the Cheddar Pumping Station and Reservoir and 
the Blagdon Pumping Station and Reservoir of the Bristol 
Water Works, were visited. During the meeting the new 
President, Mr. W. Price Abell, Wh.Sch., M.Inst.C.E., 


was inducted into office for the year 1938-39, in succession 
to Mr. A. Havelock Case, Wh.Sch., M.Inst.C.E. 





THE PLATT DRY MULTIPLE-DISC 
CLUTCH. 

Ir is scarcely necessary to emphasise the important 
part played by the friction clutch in transmitting 
power in industrial machinery from a continuously- 
moving source to a part which requires to be driven 
intermittently. The multiple disc clutch from its 
compactness, is, naturally, a very generally-used type 
for this purpose and the design shown in the accom- 
panying sectional drawing is claimed to ensure smooth 
progressive engagement and to be reliable in operation. 
The clutch is manufactured by Messrs, Platt Bros, and 
Company, Limited, Hartford Works, Oldham, in a 
number of standard types and sizes suitable for a range 
of from 1 h.p. to 400 h.p., and speeds varying from 
100 r.p.m. to 1,000 r.p.m., one to four dises being fitted 
as necessary. The illustration shows a_ three-disc 
pattern. The discs in the left hand, or outer, coupling a 
are of compressible material and are threaded on a con- 
tinuous ring of machine-cut teeth. The inner discs, 
of metal, are similarly threaded on to teeth cut in the 
right-hand coupling 6. This arrangement provides for 
shaft expansion and ensures an even torque load all 
round the inner and outer peripheries of the respective 
discs. 

To the outer metal disc is attached a pressure plate c, 
the screws forming the attachment having sufficient 
play under their heads to allow the pressure plate to 
be separated from the disc, under the expansion of the 
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springs d, when the clutch is disengaged. A sleeve e 
is screwed on the coupling 6 and carries several levers f, 
each of which is provided with two rollers. One of 
these rollers is always in contact with the pressure 
plate while the other bears on the inner surface of a 
sleeve g. which is keyed to the sleeve e and carries the 
operating yoke h. A torsion spring wound round the 
fulcrum pin of the lever, keeps the upper roller in 
contact with the sleeve. ws 
The top half of the illustration shows the clutch 
with its elements in the transmitting position. When 
in the “ off” position, the sleeve g lies at the right 
of the coupling as indicated in the lower half of the 
view. The movement to the right brings the inner 
conical portion of the sleeve in line with the upper 
roller which, being constrained to follow the contour 
by the torsion spring, moves radially outwards and the 
lower roller moves away from the pressure plate which, 
however, follows it by reason of the expansion of the 
springs d. The pressure being thus taken off the discs 
the coupling ceases to transmit power. The helical 
springs play no part in transmitting the torque, but 
ensure a gradual and shockless engagement of the 
clutch. The pin i, seen engaging with the pressure 
plate in the lower half of the illustration, forms the 
locking device after adjustment of the clutch. This 
adjustment, enabling the grip on the discs to be varied 
as required, is effected by moving the sleeve g to the 
“ off” position. The pin is then disengaged from the 
pressure plate and the sleeve is turned by a tommy bar 
and turns sleeve e with it. This sleeve, being screwed, 
is advanced through the required amount and the 
locking pin is inserted in an appropriate hole in the 
pressure plate, there being a number of these holes 
spared circumferentially so that the pressure can 
be graduated to a nicety. It should be mentioned 
here that the coupling was designed in the first place 
for Messrs. J. H. Fenner and Company, Limited, 
makers of vee-ropes and pulleys, Hull, for which firm 
it is manufactured by Messrs. Platt. The coupling 
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can be used with a pulley as one element of the 
| coupling, or with a gear-wheel instead of with a pair 
| of couplings as shown in the illustration. 
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EFFECT OF NEW SAFETY REGULA- | 
TIONS IN SENATE REPORT NO. 184 
ON THE DESIGN OF MERCHANT 
SHIPS.* 


By Commander Howarp L. Vickery (CC), U.S.N., in 
collaboration with W.G. Esmonp, J. E. Scumertzer, 
and 8. B. Crossy. 


Ir is only when some Conference, such as the Safety 
at Sea Convention of 1929, sums up and codifies the 
common practices of the various groups in ship design 
that it can be appreciated how much development has 
taken place and what effect these practices, based on 
various rules and regulations of the different authori- 
ties, have had on the design of the ship as a whole. 
This gradual development has an effect not only on the 
ship itself but extends into our shipyard practices, so 
that it may often create obsolescence of various func- 
tions of the shipyard and ruin a portion of the capital 
investment of the plant. This paper is an endeavour 
to sum up the effect of such development in the United 
States subsequent to the Conference of 1929. The 
changes in design as a result of regulations issued in 
the United States have been somewhat stimulated by 
such spectacular losses as the fires on the Morro Castle 
and City of Baltimore. 

The 1929 Conference made a tremendous step forward 
in providing increased means for safety at sea; it 
established a standard which, like the results of all 
conferences, was a compromise between the various 
interests involved, and was generally accepted as the 
best that could be unanimously agreed upon. It was 
actually a minimum standard rather than the ultimate 
in ship safety and the United States did not officially 
adhere to it until 1936. However, in actual practice all 
ships built in the United States since the Convention, 
to which the Convention standards are applicable, have 
had the provisions of the Convention applied to them. 
Two of the main causes of ship disasters which have 
occurred since the 1929 Convention were treated very 
casually at the Convention, to wit: (1) Stability in 
damaged condition, and (2) fireproofing of ships. These 
have had far-reaching effects on the design of American 
ships. Suitable regulations for maintaining stability 
in damaged condition were not incorporated in the 
Convention because of the divergent ideas on the 
subject among the various delegations, and the impos- 
sibility of any unanimity of decisions between the 
conferees. The proper fireproofing of ships was a 
subject that was devoid of background. Since the | 
Convention, and engendered by heavy losses caused by | 
such spectacular fires as those on the Georges Philippar, 
L’Atlantique, Morro Castle, and City of Baltimore, | 
there have been a number of excellent papers before | 
the various societies, also Government regulations | 
issued on the subject in many countries, and at least | 
one excellent book written in 1933, by Mr. E. F. 
Spanner, entitled The Fireproof Ship. 

As a result of the fire on the Morro Castle and the 


United States Senate, the Commerce Committee of the | 


United States Senate appointed a Technical Com. | Sensitive to the number of passengers carried; the | 50 ft. 


ENGINEERIN 


G. 





Great Lakes, river, coastwise and inter-coastal shippin; 

in the United States forms a much greater volume 0 

| the nation’s shipping than in other countries. Chapter 
II covered the question of hull materials and hull 
strength. The Technical Committee believed that the 
standards set up by the International Load Line Con- 
vention and the rules of the various Classification 
Societies had set suitable standards, which were live 
standards responsive to the developments in the art 


of shipbuilding and the discoveries of new materials, | 


and felt that there should be no new standards intro- 
duced here. With this in mind the Committee estab- 
lished the policy that the structural strength standards 
in any year would be the current rules of the Classifica- 
tion Society. Chapter III dealt with the subdivision 
and damaged stability. The requirements of the Con- 
vention apply only to vessels engaged in international 
voyages and further make a distinction between those 
ocean-going vessels which navigate not more than 
20 miles offshore, those which navigate not more than 
200 miles offshore, 
200 miles offshore ; but those engaged in the preparation 
of rules applying to conditions in the United States 
felt that such relaxations were not entirely tenable, 
at least, as affecting United States ships, and therefore 
no difference was made in the requirements for ships 
proceeding more than 20 miles offshore, regardless of 
whether the voyages were international or coastwise. 
In the United States there is an extensive coastwise 
passenger traffic throughout the year between Northern 
and Southern coastwise ports, extending particularly 
from Nova Scotia to Florida. The ships operating in 
| this trade are usually between 375 ft. and 400 ft. long, 
}and carry the majority of the passengers, amounting 
usually to 400 or more, above the bulkhead deck, the 
lower spaces being normally used for package freight, 
| shipped through cargo ports. These ships in some cases 
| keep within the 20-mile limit, and seldom go out so 
far as 200 miles. Despite the large number of pas- 
| sengers carried, none of these ships would be required 


by the Convention to meet a two-compartment stand- | 


ard, though the desirability of this is obvious and its 
practicability has been demonstrated in several cases 
| of ships built for such special service. Moreover, it had 
been concluded after considerable study that larger 
ships of the Manhattan type could be made to achieve 
a three-compartment standard without any serious 
prejudice to their commercial utility. 

The requirements for factors of subdivision were 
accordingly reduced to provide a higher standard of 


| safety in ships of shorter lengths than is the case under 


the Convention. The modifications to the factors of 
subdivision are such that the maximum length at which 


|a factor of unity is permitted is 200 ft. for the “B” 
| type ship and 392 ft. for the “A” type ship, as com- 


pared with 260 ft. and 430 ft. by Convention Regula- 





and those which navigate more than | 
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relative to the inclining of ships and furnishing the 
ships’ personnel with suitable information, and required 
| that where watertight decks or longitudinal bulkheads 
| are fitted, the safety of the ship shall not be diminished 
in any respect, no standards regarding transverse 
stability when damaged were specified. The difficulty 
of establishing such stendali, in an International 
Convention are, of course, recognised to be very great, 
and it was not found to be an easy task to reconcile 
the differences of viewpoint in a group of men repre- 
senting the varying interests of but one country, as 
when a Committee was convened tentatively to establish 
| stability regulations for the United States. It is, of 
course, obvious that reliance upon a flooding curve 
depicting the effect of trim with level sinkage alone 
is both useless and dangerous when eccentric flooding 
followed by list is involved, as the problem also requires 
study from a damage stability viewpoint. 

The stability regulations proposed for application 
| to United States passenger vessels have been developed 
in an effort to meet Convention Regulation V. (8) and 
recommendation of the Conference as regards construc- 
|tion. It was concluded that the metacentric height 
| should be at least neutral after completed flooding and 
| should be sufficient to limit the heel, if any, after dam- 
| age, to the margin line or to 10, 15 or 20 degrees with 
|one, two or three compartment damage, dependent 
upon the standard of subdivision adopted ; that only 
'whole compartments should be assumed, from a 
stability standpoint, to be flooded, e.g., two compart- 
| ments flooded on a ship with a subdivision factor of 
| 0-4; and that the penetration of damage should reason- 
| ably be assumed to be less in the case of three-compart- 
|ment flooding because of greater assumed damaged 
| length, e.g., one-tenth of the beam, than in one- or two- 
| compartment damage, where the depth of the damage 
|is assumed to be one-fifth of the beam. Standard 
deductions for free surface in service tanks, similar to 
| those in use in the United States Marine Inspection 
| Service for many years, have been adopted, and pro- 
vision has been made for establishing the permeability 
| allowances for inertia calculations of waterplanes in 
| damaged areas. 
| In general, the requirements for metacentric heights 
| have been laid down with a view to ensuring safety 
}of the ship during any condition of loading during 
| normal operation, after damage to the number of com- 
| partments for which she is designed. The use of water 
ballast is permitted within the limits of 50 per cent. 
of liquid capacity. It has further been recognised 
that excessive metacentric height would be disadvan- 
tageous, and accordingly, provision has been made for 
| limitation of this factor, other arrangements to be 
made in special cases to ensure the desired degree of 
safety. The proposed maximum metacentric height 
for any ocean-going passenger design to meet the 


tions. In the case of the “ B” or primarily passenger requirements of stability in damaged conditions is 
type, a factor of subdivision of 0-5 is required at 378 ft. | obtained from the following formula :— 


and a factor of 0-333 at 700 ft. 


In addition to the | 
modification to the formule covering factors of sub- 
investigation following the loss of this ship by the | division for the “A” and “ B” types, the criterion | 


350 


= 0-06 B— aps 


GM 


numeral formula was also changed to make it more | where B is the maximum beam equal to or greater than 


Ships with less than 50 ft. of beam will receive 


mittee to draw up complete safety standards for | Modified formula utilises the general form of the Con- | special consideration. It should be noted that this 


United States ships. 
headed by Admiral Rock, president of the American 
Society of Naval Architects, and included a number of 
eminent naval architects, the president of the American 
Bureau of Shipping, representing our classification 
society, a representative of the Council of American 
Shipbuilders, and representatives from the various 
Government bureaux having regulatory powers over 
merchant shipping. This Committee spent eighteen 
months establishing the various standards and codify- 
ing them. The results of their labours are published 
in Senate Report No. 184, and have had far-reaching 
effects on the design of merchant ships in the United 
States. This Report is divided into seven chapters, 
each dealing with different phases of the problem, and | 
the author proposes to discuss the various chapters, 
enumerate seme of the problems, and point out the 
effect that the more far-reaching changes have had on 
the design of ships. 

Chapter I of the Report set up the various definitions 
and was unusual only in the broad definition that it 
laid down covering what ccnstituted a “ship” or 
“ vessel.”” So many new inventions have been deve- 
loped over the last few years for means of transporta- 
tion on water, which result in a hazard to navigation, 
that an endeavour was made to make the definitions 
sufficiently broad so that regulatory powers conferred 
on those agencies dealing with ships would cover them. 
The most important change made in this chapter is one 
that applies to the United States to a greater extent 
than to other countries due to the configuration of 
the country. This was the grouping of ships in five 
main classes for the applicability of the rules, as the 


_* Paper read before the International Conference of 
Naval Architects and Marine Engineers, London, on 
Abridged 


Thursday, June 16, 1938. 


This Technical Committee was | Vention Criterion numeral, but with an additive | proposed metacentric height is the maximum allowable, 


factor based upon the number of passengers divided | and that it is only present in a passenger ship at some 


by the length of the ship squared. 
This modification was adopted more or less as a 


|matter of expediency in adherence to the Convention 
| formula rather than for its utility, because it is believed 


that a more practical and reasonable approach to a 
determination of the factor of subdivision should be 


|made by means of a criterion numeral which, within 


the limits of the “‘A” and “ B” factors, should be 


based upon the number of passengers carried and on | 


nothing else. It would then be possible to determine 
very outset of the design stage, thereby avoiding the 


delay resulting from the present volumetric method 
of computation. The proposed modifications to the 


tion formule : 


TaBLe I 
Convention Formula 
. 190 
Factor A + 0-18 L = 430 and upwards 
L 198 
. 100 
Factor B j 0-18 L 260 and upwards 
L, 138 
’ : wg M+2P, wa M+2P 
Criterion Numeral 72 v P, p and 72 —> 
Senate Report No. 184 Formula 
190 
Factor A i 160 0-18 L 392 and upwards 
-_ ” 
- o4 
Factor B i an + 0-18 L 200 and upwards 
4 = ~» 


. M+2P N 
Criterion Numeral 60 _— 30,000 L? 
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particular conditions of loading, usually the full load 
| condition, for a relatively short time at the beginning 


|or during voyage. At all other times the metacentric 
| height would be less and the period of roll will be in- 


|ereased above the minimum. The reduction factor 
| in the formula does not have much influence on ships 
of large beam, but on the smaller ships the reduction 
factor is quite effective. 

The net effect of the proposed regulations governing 
subdivision is, of course, to decrease the factor of sub- 


| the subdivision characteristics of a given ship at the | division, in practically all cases, below that required 


| by the Convention ; in some instances the number of 
bulkheads will be increased above the minimum Con- 
| vention requirements, this effect becoming more pro- 


“A” and “B™ factors and to the criterion numeral | nounced in cases of relatively short ships with com- 
| P . . ‘ . | —_s Seu 
|are shown in Table I in comparison with the Conven- | paratively large passenger capacity. 


Inasmuch as the 
| metacentric height is a factor of the beam, there may 
| possibly be a tendency for the latter to be increased in 
|some cases, particularly where large wing tankage is 
jinvolved. The evident intent of the Convention was, 
| of course, that ships should be made safe within the 
| limits of the criteria laid down therein, and it is believed 
|on the basis of various studies that have been made 
that wing tank areas can be kept within reasonable 
| limits by careful design of passenger ships, and it is 
| considered probable that the proposed regulations may 
| expedite the trend in that direction. The large express 
liner for Atlantic service with high power and fuel 
| requirements is, of course, a problem that would require 
| special treatment. There appears to be, because of 
| large topside weights and areas, a definite trend towards 
| lesser length-beam ratios. The adoption of fireproof 
| construction undoubtedly involves some increase in 


While the 1929 Convention urged study of regula-| weight at the higher levels, and this also will tend to 


tions for stability, and included certain requirements | increase beam somewhat. 





Efforts to minimise reduc- 
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oil and other service tanks may introduce a tendency 
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ship Nantasket.’’ This series of tests developed (1) 


tion from metacentric height due to free surface in fuel | which are also available in the ‘‘ Fire Tests on Steam- | that go to make for good all-round ship operations. 
| The safety viewpoint taken regarding the machinery 


to reduce the size and so increase the total number of | material that would not support combustion and of a | of the ship is that the derangement of even what may 


the latter. 


In the case of the new ship now being | nature satisfactory for stateroom enclosures, which were | appear to be some minor part might render the ship 


built in the United States for the United States Lines, | unavailable prior to these tests ; (2) method of erection | helpless and so expose her to the elements as to endanger 


no difficulty was experienced in meeting the proposed 
regulations. 

The general effect of the proposed regulations will 
probably tend to keep ships more nearly within the 
classes for which they are basically suitable, having in 
view the number of passengers to be carried and the 
degree of subdivision practicable, considering cargo or 
other payload facilities. That is obviously the reason- 
able thing to accept, though, of course, the ideal, while 
commercially unattainable in many cases, would be 
for every seagoing passenger ship to be at least a two- 
compartment ship. From the passenger’s point of 
view a ship is merely a means of transportation, com- 
parable to a railroad ashore, and it does not occur to 
him to question the quality of the safety features, 
which he assumes to have been assured to him by 
Governmental supervision. Finally, regardless of suc 
proposed regulations as may be established, the beam 
and other. proportions, the number of bulkheads and 
other facilities of any ship intended to perform a given 
service, and the overall economy of the finished pro- 
duct, are after all a reflection of the skill of the designer 
and will vary according to his ability and viewpoint. 
All doors below the bulkhead deck, which are required 
to be of the sliding type, are required to be power- 
operated, except those providing access to the shaft 
tunnels, and these are exempt only in such cases as 
they are the only doors of this type on the ship. This 
requirement is thus somewhat in excess of the Con- 
vention. 

Fire control, dealt with in Chapter IV, was only 
lightly touched upon by the Convention. This was 
a subject that had not been greatly explored and there 
were many conflicting opinions about it. Shipbuilding 
practices had been established for many years with the 
result that large shipyards had developed facilities and 
a technique for doing the type of work installed in ships. 
Material suppliers had vested interests in the types of 
materials used, and any radical departure from the 
current construction methods and materials was certain 
to encounter extreme opposition. The Committee con- 
sidered that the proper appreach to the problem was 
by radically changing the type of construction used in 
modern passenger ships—to segregate the passenger 
quarters from the cargo and working parts of the vessel 
by fire screen bulkheads, capable of preventing a fire 
which might start in those spaces from travelling on 
to the passenger spaces; by omitting the type of com- 
bustible partition construction formerly used in pas- 
senger spaces, and replacing the same with bulkheads 
that would not themselves support combustion and, 
which at the same time, by remaining intact, and pro- 
viding sufficient insulation, would prevent the spread 
of fire while they allowed the combustibles which they 
surrounded to become consumed. With this accom- 
plished, it was believed that it would then be in order 
to eliminate as many as possible of the existing fire- 
extinguishing gadgets. 

It was realised that no proper regulations could be 
written without exploratory tests, and for this reason 
the Nantasket tests were evolved. The reason for the 
selection of a ship for a test laboratory rather than a 
shore laboratory needs no explanation. The first 
series of tests was to develop a proper insulated main 
division bulkhead, or fire-stop bulkhead, which would 
maintain its integrity regardless of any conditions that 
might arise on shipboard, and prevent the passage of 
fire from one side of the bulkhead to the other. The 
development of these main fire-stop bulkheads, which 
can be identified in Senate Report No. 184 as A-1 bulk- 
heads and are similar to those specified in the Conven- 
tion, being spaced at a distance of 131 ft., was under- 
taken. These tests were naturally of an exploratory 
nature, since data regarding the amount and extent of 
insulation for this type of bulkhead had heretofore not 
been established. Four tests were made, and the 
results obtained are shown in the “ Fire Tests on the 
Nantasket,” under Furnace Tests. Tests Nos. 1, 2 
and 5, No. 3 being eliminated, definitely developed 
types of insulated bulkhead construction that would 
be suitable for A-1 bulkheads. Further tests supple- 
menting those outlined above were made on the 
Nantasket in October, 1937, for the purpose of investi- 
gating other types of insulation for A-1 bulkheads. 

The supplementary tests provided two further 


methods of satisfactory construction for A-1 bulk- | which in turn forms a part of a larger zone. 


| of bulkheads that would remain intact while all the 
combustibles within the room were consumed ; (3) types 
of bulkheads that prevented the fire from spreading 
to the combustibles in the adjacent spaces. All of the 
incombustible panels developed for these tests were 
found to have sound transmission values superior to 
wood of the same unit weight, were vermin proof, had 
less moisture absorption, elimina rot, and had 
insulation values superior to wood of the same thick- 
ness. While the unit weight of the various types of 
incombustible panels varied somewhat, due to types 
and methods of construction used by the various 
manufacturers, it was indicated that satisfactory in- 
combustible panels could be developed for “ B” bulk- 
heads weighing not more than 4 Ib. per square foot. 
This weight is exclusive of the component erection 
parts, but includes a variety of types of decorative 
veneered and paint finishes. 

The system of erection generally used in the sample 
staterooms for the pi of determining the suit- 
ability of the panels submitted for tests was that known 
as the steel assembly system, in a few cases an asbestos 
composition assembly system, and a somewhat similar 
system to the latter was used when testing the im- 
pregnated wood bulkheads. All of these systems 
proved to be capable of meeting the integrity test 
prescribed in Senate Report No. 184. These assembly 
systems are shown in the report on “‘ Fire Tests on the 
Steamship Nantasket.”” The above systems of erection 
provide for a more orderly arrangement of electric 
cable leads, which are concealed in stiles and mouldings 
without increasing the fire hazard and have the simplicity 
of the modern decorative trends. The adoption of these 
new and incombustible materials, and the systems of 
erection used on the Nantasket, will change somewhat 
| the past practices of the shipyards as compared with the 
| materials and methods now in use ; the old joinery bulk- 
head of conventional type, elaborately decorated in 
many cases, will be replaced by new methods of con- 
struction and erection, providing simpler forms of 
decoration, and at a cost which should compare favour- 
ably with those of combustible construction. The 
systems of erection which have been found to be the 
most adaptable at this time, and which have been pre- 
viously mentioned for use with the new incombustible 
materials, will require a greater amount of planning 
for the most economical use of these materials than 
that which has been used with former types of construc- 
tion. The complete arrangement of each room has 
been found to be necessary in order to utilise as far 
as possible standard sizes of panels in conjunction with 
the most suitable location of elegtric fixtures, and to 
suit the design motif of the room. Both time and 
money can be saved if the planning is properly executed. 
Opportunity was also taken when testing materials for 
“B” enclosures to make tests on various types of deck 
coverings, and sub-floors upon which the deck cover- 
ings were laid, noting particularly, in addition to the 
heat transfer, the amount of smoke emitted, and 
whether this would be liable to cause any panic or 
interfere with the orderly procedure of combating a fire 
which might develop due to the ignition of the deck 
coverings. No ignition took place and it was con- 
sidered as a result of these tests that the standard deck 
coverings now in use constituted no hazard. 

Chapter V deals with engineering. Previous to the 
Morro Castle and Mohawk disasters, the rules the United 
States Steamboat Inspection Service required, as far 
as engineering matters were concerned, the inspection 
of boilers, pressure vessels, and in some cases piping and 
to a very limited extent fire pumps, but there were no 
rules covering materials for machinery and the design 
and construction of main propelling machinery, 
auxiliary machinery, pumping arrangements, fuel oil 
and lubricating oil systems and electrical systems. 
The Technical Committee on Safety at Sea followed 
the Convention in 1929 in all of its requirements, but 
in many cases went beyond the requirements in its 
endeavour to increase the safety of passengers and crew. 
While the Convention of 1929 dealt, principally, with 
the safety of passengers, the Committee gave similar 
consideration to the safety of the crew on cargo vessels. 
It has already been shown in the safety rules governing 
the structure of the hull that an effort has been made 
to confine the fire at its source in a small zone or unit 











In addi- 


heads to be added to those already discovered by ex- | tion to this, requirements have been established for the 


ploratory tests on the Nantasket in the previous year. 
Following the Furnace Tests made in 1936, which 
developed suitable types of construction for A-1 bulk- 


heads, a further series of tests were made for the pur- | these requirements. 


detection and extinction of the fire when it does occur. 
The engineering chapter of the rules has provided the 


| means for detecting and extinguishing a fire to satisfy 


In addition to the treatment of 


pose of determining the suitability of various types of | the requirements for fire prevention, detection, and 


materials and methods of construction for stateroom 


| extinction, there are other features that deal with the 


enclosures, which are classified in Senate Report No. 184 | question of accident prevention or safety of passengers 
as ‘‘ B” bulkheads. This series covered between thirty | and crew in the general sense, and an attempt has been 
and forty individual room tests, the major part of | made to make ships safer in all the various departments 








her. An effort was made to create safeguards that 
would insure, as far as practicable, against fire, break- 
downs of a serious nature, and interruptions in the 


| operation of the machinery. 


The chapter on engineering was divided into nine 
general parts, and some of the most important safety 
features are here discussed. It was the policy of the 
Committee that, regardless of the class or type of ship, 
the standards should be the same in regard te the kind 
and strength of materials. The trend in steam engineer- 
ing design has been toward higher pressures and tem- 
peratures with a consequent demand for materials 
satisfactory for these conditions. Therefore, the rules 
provide for materials which will satisfy present condi- 
tions as well as for those in many instances which will 
come with the improvement of the arts for some time 
in the future. The Committee, realising that rapid 
progress would be made in the use of high-pressure and 
high-temperature steam in future marine installations, 
provided for the submission for approval of alloys not 
covered in the rules. The design of present-day 
boilers is such that the possibility of boiler explosions 
is not great, yet every known precaution is taken to 
make this possibility more remote. Pressure vessels, 
such as evaporators, heaters, traps, separators, and air 
flasks are required to comply with the rules of design, 
construction, and installation, and are subjected to 
inspection and test with the end in view of insuring 
their capability to meet the requirements of marine 
service. This part also provides for the periodical 
inspection of boilers and pressure vessels and the 
methods of testing them. 

While there are many ways at the present time for 
making welding tests, it is not practical to test all weld- 
ing, and so it was deemed wise to subject the welding 
operators to certain tests to ensure that they have the 
necessary qualifications before being permitted to weld 
boilers and other pressure vessels. These tests are 
conducted by representatives of the Bureau of Marine 
Inspection and Navigation. The work of welders is 
examined and tested periodically after they have 
qualified. Most of the drums and shells now being 
fabricated are being welded rather than riveted, as 
formerly, and as a consequence the rules covered by 
this part have been and will continue to be amended 
from time to time in keeping with the progress of this 
art. Consideration was given to the fact that a failure 
in one of the piping systems might result in the loss of 
life or interruption of the ship’s operation. The rules 
cover the kinds of pipe, valves, fittings, and flanges 
which are acceptable for various services, and deal 
with their application. Tables covering dimensions 
of flanges for certain pressures and temperatures are 
given and it should be noted that they are required 
to be stronger than those for corresponding service on 
land. The approved methods of attaching flanges for 
various services and pressures are also given, as well 
as the requirements for the installation of the piping, 
valves, flanges, and fittings. 

The rules provide formule for the design of certain 
parts of reciprocating engines, steam turbines, and 
Diesel engines, and the materials and tests required, and 
also cover certain auxiliaries and systems which are 
incidental to Diesel engine installation. There are 
also included the material and strength of propellers. 
There is a minimum requirement for astern power to 
equal 40 per cent. of the ahead power which satisfies 
Convention requirements. Protective devices have 
been installed wherever it was deemed necessary to 
prevent over-speeding of machinery and excessive 
pressure, and the duplication of important systems or 
parts has been required. Remote control in accessible 
places has been provided for vital auxiliaries, the opera- 
tion of which in the case of fire in the engine- or boiler- 
rooms would create an added hazard. The rules 
covering boat-handling winches require that provision 
be made so that the boat cannot be dropped while being 
lowered, and as a further means of protection two 
sources of current supply for boat-handling winches 
are to be available, one from the main generating plant 
and the other from the emergency generating set. The 
emergency generating sets are to be Diesel-driven, using 
fuel with a minimum flash-point of 150 deg. F., which 
minimises the possibility of fire from this source. 

The part covering water-pumping arrangements, 
exclusive of main propulsion auxiliaries, is in every 
respect equal to the requirements of the Convention, 
and in some parts exceeds it. As an example of the 
way the Committee met the Convention requirements, 
the following may be noted. The Convention requires 
that ‘“‘ at least two powerful jets of water can be rapidly 
and simultaneously directed into any space containing 
cargo.”” The Committee elaborated on this by requir- 
ing that definite pressures be maintained at both the 
pumps and the nozzles, and realising that fire pumps 
should be used for purposes other than for fire, per- 
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mitted their use for such services, but provided that 
one should always be available for fire purposes, and 
prohibited their use in connection with the pumping of 
oil. Cast-iron valves, fittings, flanges, and pump cylin- | 
ders were previously generally used in fuel oil systems | 
in machinery spaces, but since cast iron would crack | 


readily in the case of a fire, it was deemed essential | 
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that all of these parts be changed to steel, because | 
under similar circumstances the steel parts would 
remain intact. Bronze castings for this service were 
eliminated on account of their low melting-point. Due | 
to the trend towards higher steam pressures and | 
temperatures the rules emphasise the fact that fuel oil 
piping must be installed in a location as remote from 
superheated or high-pressure steam piping as is 
possible. Previous to 1935, no serious fires resulting | 
from the impinging of lubricating oil on heated surfaces | 
had occurred throughout the United States. There | 
was, therefore, a general feeling of safety in the use of | 


lubricating oil to the extent that precautionary measures | 


which had been taken against fire from the use of fuel | 


oil were not applied in the use of lubricating oil, princi- 
pally because of the fact that lubricating oil usually 
has a flash-point of between 350 deg. F. and 400 deg. F. 
The same precautions that were generally taken in 
using fuel oil are now, however, taken in the use of 
lubricating oil. For this reason the piping system re- 
quirements, such as the use of steel throughout the 
system, is the same for both fuel-oil systems and 
lubricating-oil systems, and is also required to be 
installed as remotely as possible from steam piping. 
In addition to the precautions taken in the use of mate- 
rials, measures have been taken to shut off the supply 
of steam to the main turbines in the event of the 
lubricating-oil pressure falling below a safe operating 
limit, and electric alarm systems, both audible and 
visible, are required to be installed to indicate failure 
of the lubricating-oil system. 

The Convention provides for a source of power above 
the bulkhead deck for emergency use. In compliance 
with this requirement the Committee provided for the 
use of batteries and Diesel-engine driven emergency 
generator sets on passenger vessels and either batteries 
or Diesel-engine driven generator sets on cargo vessels, 
These sets are, of course, to be in addition to the main 
generating sets. On cargo vessels the emergency load 
is principally emergency lighting. On passenger vessels 
the emergency load is that required for lighting, com- 
munication, and power for emergency units. Precau- 
tions have been taken in the rules to provide separate 
feeders for emergency light and power where it was 
deemed necessary. The Committee in developing the 
requirements for various alarms provided specific re- 
quirements covering fire-alarm systems and the circuits 
for detecting trouble in them, fire-gongs and everything 
incidental to automatic, manual, and sprinkler water- 
flow systems. In conjunction with the above, con- 
siderable attention has been given to the installation 
and treatment of batteries. 

The parts dealing with ** Lifesaving Equipment ” and 
* Special Appliances,” respectively, in addition to con- 
taining all the provisions of the International Conven- 
tion for Safety at Sea of 1929, and the provisions of the 
present United States Statutes, provide for equipment 
and arrangements of a type and character of a higher 
standard than that set by the Convention and existing 
law. For example, these rules will not allow the use of 
Class Il boats on new vessels. The number, type, and 
arrangement of compasses, mooring equipment, lights, 
and signalling equipment, specific requirements for all 


| 


| 





|THE ALLEN ROAD MAINTENANCE 
MACHINE. 


In these days of treated road surfaces, one is apt to 
| forget that there are still large tracts in the world 
| where roads are only made up of local or other con- 
| veniently procurable material merely consolidated by 
| the passing traffic. In our own country the days are 
| not really remote when new road metal was laid and 
| cart traffic was expected to do a great part of the 
work of consolidation. In thinly populated countries 
it is still often impossible to do much more than this, 
| unless expenses are to become exorbitant ; at the same 
time, conditions are more severe than used to be the 
case, motor traffic being more intense than the former 
horse traffic, while the public is more exacting with 
| regard to road surfaces. In countries, therefore, where 
|earth, gravel, cinder, or other such materials are still 
| largely used, road maintenance has become a difficult 
| problem, owing to the frequent need of dressing off 
| the surface to remove ruts and corduroys, the material 
| being left subsequently to be consolidated by the 
| traffic passing over it. For work of this character, 

heavy equipment, such as the scrapers developed in 


|the United States, and road rollers, are too slow and | 


their work, therefore, undesirably expensive ; and to 
meet the case, another type of machine has been 
| developed by the Allen Road Machinery Corporation, 
| First National Bank Building, Shreveport, La., U.S.A. 
| The machine is shown in the illustration annexed. 
| It is stoutly built and is in many ways an improvement 
}on a previous design still supplied when light equip- 
ment is all that is necessary. The new model is, 
however, specially intended for work at high speeds, 
por making for economy, and it is stated that it is 
quite possible for one man to trim with it from 50 miles 


types of interior communication with specifications | to 100 miles of road per day, depending upon the type 





springs, there being two sets of these on one side of the 
machine and one set on the other. The drawbar 
king pin is movable, but under the control of a large 
coil spring and two small hydraulic cylinders, the latter 
being in communication with the side cylinders in the 
frame. Any extra load on the drawbar compresses 
the coil spring and the movement releases the pressure 
in the cylinders. This is communicated to the blade- 
control cylinders allowing the blades to rise slowly 
without disturbing the fixed setting for the crown 
wanted. The whole control is hydraulic, one pump 
only being provided. The blade frame is lifted hvdrau- 
lically for transporting from one road to a..other 
through a height of 12 in. The rubber-tyred wheels 
are merely used for guiding; they are mounted on 
Timken roller bearings and are fitted with 16 by 600 
tyres. Owing to the long skids, holes do not affect the 
machine, as happens in the case of wheel-mounted 
appliances. 

The machine can be worked over ordinary soil roads at 

from 10 miles or 11 miles per hour and on gravel, 
crushed limestone surfaces, &c., at 20 miles per hour. 
Such speeds are particularly advantageous in climates 
where rains are infrequent and evaporation high. It 
is in such cases imperative to get on to the job when 
the surface conditions are just right as regards moisture, 
| otherwise the material treated does not subsequently 
| pack down properly. For haulage any large lorry can 
| be conveniently employed if of sufficient power; a 
| 24-ton four-wheel drive lorry or a 3-ton to 5-ton rear 
| drive machine is suitable. 
A scarifier can be provided if required for special 
work, while another fitment is a stone-thrower, which 
will remove all rock and oversize aggregate and throw 
it out at the side of the road. 














which must be met before installation is approved, to- 
gether with the accessory navigational equipment such 


as echo-type sounding apparatus, chronometers, clocks, | 


barometers, taffrail logs, revolution indicators, and 
even the number of dividers and parallel rules which 
must be carried on board, illustrate the tenor of the 
chapters. It is felt that these requirements, while not 
required by the Convention or existing law or proposed 
regulations, were necessary in order fully to comply 
with the general purpose of the proposed rules. 

At the same time that the Technical Committee 
was engaged in drawing up its report on the technical 
details of ships, the United States Senate had also 
appointed a committee to study the living conditions 
of the operating personnel of the ships. This com- 
mittee submitted a report which laid down certain 
specific requirements for crew spaces, messrooms, bath- 
rooms, toilets, and hospital spaces. These require- 
ments for the well-being of the crew were in excess of 
earlier provisions, involving as they did larger floor 
areas and heights, 
ing, and berthing accommodations. Messrooms were 
also made more ample in size. Bathrooms and toilets 
for each depart ment of the crew were considered desir- 
able, and adequate hospital spaces recommended. 








Roap Improvements in Tue Hesaipes.—Road im 
provements to cost 110,000/. are to be carried out in Barra 
Island, and North Uist, Inverness-shire. The work will 
cover 35 miles in North Uist, and 13 miles in Barra Island, 


of haulage employed, while the appliance can be moved | 
from one place to another safely at speeds up to 60 m.p.h. THE RHINE-MAIN-DANUBE CANAL. 
The machine consists essentially of a blade frame| Wrru the fusion of Austria with the German State 
carrying two blades set at opposite slants across the| that little known and, of late, somewhat neglected 
track, supported in a carriage mounted on skids. The | undertaking, the Rhine-Main-Danube Canal, will now 
whole is built up of heavy sections, for the most part| shortly assume a rdle of considerable importance. 
electrically welded together. The width of the machine | Connecting, as it will, not only the great industrial 
is 10 ft. 6 in., and it weight 4,510 lb., compared with a | centre of Germany situated along the Rhine with the 
width of 7 ft. 6 in. and weight of 2,140 Ib. for the | more agricultural areas of Austria and the valley of the 
lighter equipment mentioned. Danube beyond, it will also provide an international 

The skids, 20 ft. long, are fitted with shoes } in. | connection between the North and the Black Seas, 
thick by 3 in. wide, of abrasion-resisting steel, and the|a distance of 3,000 kilometres, for vessels with a 


improvements in ventilation, light- | 


blades are of $ in. plate, 8 in. wide, of a quality selected 
to resist wear. Half the road is covered at a time, 
and the blades can be set to work material on to the 
crown or away from it to the shoulders. The blades 
can also be reversed end to end, and are interchangeable 
front and rear, so as to secure the maximum wear. 
The most distinctive feature of the machine is the 
automatic control of the blades, which, when an 
excessive amount of loose material has to be distri- 
| buted, are raised by hydraulic action controlled by 
| the drawbar. Thus, instead of the hauling unit slowing 
down to cope with the extra load, the blades are 
slightly lifted and speed can be maintained. As soon 
as the pull on the drawbar returns to normal, the 
blades are lowered to their proper setting. This is 
accomplished in the following manner. As will be 
seen in the illustration, the blade frame is carried in 
the main (skid) frame by hydraulic cylinders and 


| carrying capacity of 1,500 tons. Hitherto, construc- 
| tion operations have been restricted, although they have 
| progressed slowly, chiefly because the available funds 
|have been devoted to the needs of the great motor 
|arteries which are in course of construction; but 
|the Government, well aware of its importance both 
| politically and commercially, has now decided to 
complete this greatest of Europe’s waterways as 
quickly as possible. 
The possibilities of such an undertaking have been 
| recognised for centuries, and as far back as a.p. 793, 
| Charlemagne built a connecting canal which was known 
as the Fossa Carolina. This is still in existence and in 
places is even partially preserved, carrying water to 
old-fashioned mills. It was not, however, until 1836, 
when King Ludwig I of Bavaria began the construction 
of the Ludwigs Canal, completed in twenty years, that 
a practical waterway connecting the river Main with the 
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THE RHINE-MAIN-DANUBE CANAL. 
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screw tug-boat and two barges of the above carrying 
capacity to pass through the locks together without 
difficulty. The locks on the two rivers are considerably 
larger in order to deal with the greater volume of local 
traffic passing along these reaches, while in some cases 
where the lift is considerable, as is the case at the 
Kachlet dam, double locks are installed. In order to 
meet the difficulty of dealing with the heavy flow of 
ice during the winter months and the spring break-up, 
all the weirs are fitted with special gates which can be 
raised to give the stream a free and unimpeded course. 
The highest point reached by the canal is at Hipol- 
stein, near the town of Neumarkt. This point stands 
no less than 325 m. higher than the Main at Aschaf- 
fenburg and 38 locks are necessary to overcome this 
rise. On the other hand, the descent to the Danube 
in only 125 m., for which 11 locks are sufficient. 

The most difficult problem to be solved is the constant 


Danube became available. This canal, considered at 
the time to be a marvellous achievement, only allowed 
the passage of boats not exceeding 120 tons capacity, 
and it soon fell into partial disuse. The many obstruc- 
tions in the beds of both rivers rendered their navigation 
impossible except at favourable seasons even for these 
small craft, and the rapid growth of the railways 
diverted both traffic and interest from this under- 
taking. However, the canal was maintained in fairly 
good condition and is still employed for local transport. 
In 1920 the Bavarian State formed a company, the 
Rhine-Main-Donau A.G., to construct a new canal, 
using the old Ludwigs Canal as a basis, and placed 
75 million marks at its disposal as a first instalment. 
To-day, half the shares of this company are held by 
the Bavarian and half by the German State. The 
line of this, the present canal, is shown on the map 
annexed, and may be said to begin at Aschaffenburg 
on the Main above Frankfurt, and proceeds along the | and ample supply of water at the highest point of the 
Main to Miltenburg, Wiirzburg, Schweinfurt to/| canal to feed the locks on either side. This difficulty 
Bamberg, where the canal proper begins. This leads | has been solved by tapping the river Lech at Augsburg, 
through Erlangen to Niirnberg and thence to Kelheim | some 60 miles away, and bringing this water to the 
where it joins the Danube. In spite of the ensuing | highest point by an aqueduct. At the point in ques- 
years of the inflation period and the succeeding general | tion the Lech is considerably higher than the highest 
depression, the work continued without interruption | point of the canal and the supply thus obtained will 
and considerable and satisfactory progress was made. | be more than ample for the regular transport of 
Apart from the construction of the 42 low head | 10 million tons of freight per annum in both directions. 
electric power stations along the route, the work is |The combined fall of some 450 m. in both directions 
divided into three sections, viz., the canalisation of the | admits of the construction of 40 electric power plants 
river Main from Aschaffenburg to Bamberg; the | with an estimated yearly production of 135 million h.p., 
construction of the canal proper from Bamberg to | the majority of these being indicated on the accompany- 
Kelheim where it joins the Danube; and the regula-|ing map. The majority of these stations are low- 
tion of this river, including the many obstructions to | pressure with a fall of 3m to 6 m., but in many the 
be removed from its bed as far as Passau at the former | fall is far greater. A reservoir, with a capacity of 
Austrian frontier. As some of these latter have proved | 15 million cub. m., is being built at Hipolstein, which 
to be insurmountable there was no alternative but | will ensure regularity of the flow of water. The 
to raise the water level by means of dams and locksto| Kachlet dam station—the largest low-pressure power 
the necessary height. station in Europe—is already delivering 60,600 h.p. 
The total length of this waterway is about 425 miles, | daily as are those at Erlabrunn, 3,700 h.p.; Viereth, 
of which only 110 miles may be called the canal proper. | 6,000 h.p.; Kleinheubach, 6,500 h.p.; Klingenberg, 
The actual construction of the canal and the other | 4,280 h.p.; Hausen, 19,600 h.p., and Freudenberg, 
works, although a considerable elevation has to be | 5,500 h.p., making a total of 106,200 h.p. daily. 
overcome, present no difficulties to the modern engineer, The Kachlet locks, dam and weirs at Passau are 
nor are there any new problems to be solved. Its| among the more interesting features of the under- 
completion is a question of finance. The cost has been taking. By these means the water-level is raised 
estimated at 25 million pounds, but another 5 million | 30 ft. for a distance of nearly 20 miles, and by this 
will doubtless be required, as the construction of the | great increase in the depth the very considerable 
actual canal has been shown by experience to be about | obstructions to navigation along this stretch of the 
five times higher per kilometre than the canalisation | Danube have been overcome. The two locks, each 235 m. 
and regulation of the two rivers, this not having been | long and 24 m. wide, thus being capable of taking 
anticipated when making the original calculations. | a paddle-tug with four lighters at a time, form part of 
The canal will accommodate boats with a normal | this installation. 
capacity of 1,500 tons, but, when the water conditions| Considerable doubt has hitherto existed as to the 
are very favourable along the two rivers it will be financial success of the undertaking having regard to 
possible to increase this tonnage up to 2,000, the width | the heavy capital expenditure, but, with the possibilities 
being throughout 30 m. and the minimum depth | now in view, all such misgivings have vanished. The 
3-75 m. The minimum length of the locks is 200 m., | income already derived from the power generated goes 
with a width of 12 m., which will allow of a 300 h.p. | far towards paying the interest on the capital, and, 

















when completed, it is estimated that this source of 
revenue will alone cover this item. The freight 
carried along the Main section has risen to 4 million 
tons, and, with the opening of this new and cheap 
transport line across Central Europe, experts are already 
entertaining fears that the canal will not be able to 
deal with the bulk of heavy merchandise which it will 
be called upon to cope with. This it is expected will 
consist of coal, coke, heavy chemicals, manures and 
manufactured goods from Germany and the North Sea 
in one direction, against timber, agricultural products 
of all kinds, mineral oil, iron, copper and magnesite 
from the Danube countries. It is anticipated that 
transport by this means will be at least 50 per cent. 
cheaper than rail. In the case of oil from Roumania 
and the Black Sea carried in canal tankers, the reduc- 
tion will be as great as 80 per cent., while the demand 
for crude in Germany, Belgium and Holland is greater 
than the present production of the whole Roumanian 
fields and is expected to lead to a revival of this 
formerly important industry, in which so much British 
capital was invested. Experience has shown that 
industrial enterprise tends to settle where water pro- 
vides easy and cheap transport, this being so par- 
ticularly as regards coal. Such will be the case 
on the completion of this canal in the near future, when 
important industrial centres may be expected to rise 
along the banks of the Danube at favourable points. 








COLD-METAL PRACTICE IN FIXED 
BASIC OPEN-HEARTH FURNACES.* 


By J. Grsson. 


On.y three of the many papers submitted to this 
Symposium deal with and describe the cold-metal 
practice in fixed furnaces. To judge from this, and 
the fact has considerable interest, by far the greater 
proportion of basic steel produced in Great Britain 
is made by the hot-metal process in either fixed or 
tilting furnaces. The three papers dealing with cold- 
metal practice are those describing the plant and 
practice at the Barrow works of Messrs. The Barrow 
Hematite Steel Company, Limited, Lancashire, the 
Malleable Works, at Stockton-on-Tees, of Messrs. Cargo 
Fleet Iron Company, and the basic open-hearth 
practice in Scotland which deals particularly with the 
Clydebridge and Glengarnock works of Messrs. Colvilles, 
Limited. The plants mentioned in these three papers 
produced approximately 1,750,000 tons of ingots out 
of a total of almost 9,750,000 tons, which was the 
production of basic steel during the year 1937. It is 
unfortunate that there are no papers from at least 


* Introductory survey of papers presented for the 
Symposium on Steelmaking (Acid and Basic Open-Hearth 
Practice), held at the annual meeting of the Iron and 
Steel Institute, on May 4 and 5, 1938. Abridged. 








I20 


two other districts, Sheffield and South Wales, where 
the production capacity in cold-metal fixed furnaces 
will approximate at least another 1,000,000 tons per | 
annum. The value of the Symposium in regard to 
cold-metal practice would have been appreciably 
enhanced if particulars of the progress and present 
attainments in these districts had been submitted in 
the form of a contribution. The papers, in the main, 
are similar in their form of presentation. The develop- 
ment of the process and present-day performances are 
submitted as recorded data. In most respects the 
problems are the same, and it is considered that the 
purpose of this introduction will best be served by 
enumerating the seemingly more important aspects of 
cold-metal practice and focusing attention on these. 
The history of the cold-metal basic practice at 
Barrow and at Stockton covers only a very short 
period, and as they have no past with which to 
compare present-day performance, we must refer to | 
the paper on the practice in Scotland to ascertain the 
extent of development during the past decade and to 
examine the reasons for this. The measure of any 
progress in steel-making is improved economical 
production per unit of time, and this implies, firstly, 
increased ingot production per furnace unit ; secondly, 
decreased fuel consumption per ton of ingots; and 
thirdly, reduced consumption of refractories per ton 
of ingots. New designs of furnaces have in some 
measure contributed to improved outputs, but the 
increases recorded have mostly been obtained in 
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6 to | by volume. An interesting detailed time study 
of charging is given in the description of the Clyde- 
bridge works practice. It is shown that steel scrap, 
comprising 61 per cent. by weight of the materials 
charged, required for its accommodation 82 per cent. 


of the total charging boxes. The total time from 


start to finish of charging was 5 hours 45 minutes, of | 


which 3 hours 41 minutes, or 64 per cent. of the period, 
was actual charging time. The rate of charging was 
approximately one box per minute, and the question 
naturally arises, given a better grade of scrap or some 
means of increasing the carrying capacity of the box 
by pre-preparation of the scrap, could the production 
capacity of the furnace be increased and by how 
much ? 

Charging is not simply a matter of packing the 
scrap and pig-iron into the furnace in as short a time 
as possible. The process is one of heat balance; over- 
burdening the furnace, during charging, results in slow 
and unsatisfactory melting, while undue delay may 
allow the partially melted charge to become set by 
subsequent additions of cold material. Bundling 
presses are in use for compressing very light scrap 
which otherwise would be quite unsuitable, and, more 
recently, trials have been made with the shearing and 
sorting out of scrap and hand packing into boxes, 


whereby the weight per box has been increased three- | 


fold. In one instance known to the author, this 
method speeded the charging time by one hour per 
charge, but an almost equivalent time was lost in the 


furnaces which have altered very little in design during | period required té melt, and the cost of scrap prepara- 


the period reviewed. 


Since the war, outputs from the | tion was almost a dead loss. 


There may, however, 


same furnaces have been more than doubled and fuel| be a fruitful source for investigation into the best 


consumptions have been almost halved. The order | 
of this improvement has been much less in recent years, | 
but it has been appreciable. 

During the past ten years, ingot outputs per furnace | 
ehow increases ranging from 10 per cent. to 30 per cent., 
and coal consumptions, per ton of ingots, decreasing 
by from 10 per cent. to 40 per cent. The factors | 
which have contributed to these, improvements are, 


methods of charging furnaces in respect to time studies 
and preparation of charge constituents. A most 
important aspect in the handling of raw materials and 
one which has a decided influence on furnace outputs, 
or more correctly on shop outputs, is the works 
organisation and facilities for transferring from wagon 
to charging box and from charging box to furnace. 
To obtain high tonnage outputs it is essential to have 


(a) improved gas-producer practice ; (b) more efficient | adequate facilities for the quick handling of raw 


of raw materials ; routine 


(d) better quality pig-iron ; 


handling (c) improved 
control ; 


maintenance of furnace structure. 


The first two of | soever. 


materials, and the routine must be so controlled that | 
and (e) better| there is a minimum of delay due to any cause what- 


Fast-running overhead magnet cranes and 


these factors, gas-producer practice and handling of | efficient charging machines are indispensable, and the 
raw materials, probably present the major problems. | proper maintenance of machinery is necessary. 


Gas-Producer Practice.—All the plants use producer | 
gas. 


Bath Testing.—Present-day practice requires more 


Ample supplies of good-quality gas are essential | and more testing of bath slags and bath metals during 


for high productions and should be supplied to the| the refining period, and, unless the services of an 
furnaces at a regular pressure and of uniform compo- | efficient and fully-alive laboratory staff are available, 


sition. 


Many types of producers and different methods | much valuable time can be lost. 
of operating them, e.g., static hand-fired producers and | and metal tests are completed in 10 minutes and it is | 


In some plants slag 


mechanically-operated and fired units, are in use,| the practice to draw samples at 10-minute intervals 
but, irrespective of type, certain fundamental conditions | towards the finish of the charge, while in other works 


must be observed. 


requirements and their application to practice has, | 30 minutes. 


The Carbometer is a useful instrument 


as much as any other factor, contributed to increased | for the quick determination of carbon and is in every- 


furnace outputs. 
the gas question still remains one of the most trouble- | 


In spite of that knowledge, however, | day use on many plants. 


Quality of Pig-lron.—The availability of machine 


some, and the gas bench demands constant andjand chill-cast basic pig-irons and their use to the 


unrelaxing attention. 


The washed, graded coals used | exclusion of sand-cast iron, with consequent lessened 


in Scotland are generally good producer fuels, but, | burden of lime, and reduction in slag make, has resulted 


as the inherent water contents together with the surface 
water due to the washing process frequently range | 
as high as from 14 per cent. to 15 per cent., the producer 
gas usually has excessive water-vapour contents, At | 


the author's works the producer rating is 2 tons | 
gasification capacity per steel furnace producing 


1,150 tons to 1,250 tons per week, and it has been found 
that best-quality gas and lowest fuel consumptions are 
obtained when working at low gas pressures of the order 
1 in. to 1-2 in. water gauge. One of the problems 
common to all producer plants is the blockage of mains 


due to dust accumulation, which increases rapidly | 


from the middle to the end of the week, and this 
necessitates an adjustment of the pressure control, 
which may have to be increased by as much as 
0-5 in. water gauge. 

Handling Raw Materials.—One of the authors dis- 
cussing outputs and output problems, states that one 
of the main difficulties lies in the charging of light 
and varied scraps. Steel scraps form the greatest 
bulk weight of the charge, and the grading and classi- 
tication of scrap is a matter of prime importance. The 
bulk weight of the metallic portions used varies as 
follows :- 


Good steel scraps 20-25 cub. ft. per ton. 


Light steel scraps 40-50 
Heavy cast iron 10.15 
Light cast iron 20-25 
Pig-iron 8-14 


\ typical charge composed of 70 per cent. steel scrap, 
12 per cent. cast iron and 18 per cent. pig-iron, together 
with the requisite lime burden, will have an average 
bulk weight of approximately 30 cub. ft. per ton. 
Furnace capacities are determined by bath volumes, 
and as molten steel has a volume of 5 cub. ft. per ton, 
the problem of charging is translated into comparative 


| 


| however, presents a problem, and when low-limit | 


in definite economies in production rates, yields and 
fuel consumptions. The incidence of this factor is 
less marked with high scrap and cast-iron charges and, 
under such conditions, the focus of the problem shifts 
to the steel and cast-iron scraps. These are so widely 
variant in composition and character that, in spite 
of the best efforts at standardisation, it frequently 
happens that a true estimate of the balance of the 
charge is possible only when it is melted. There is a 
pithy German epigram which says, ‘‘ No phosphorus, 
no thought,”’ and results from the comparatively low 
phosphorus pig-iron now used in large quantities is 
striking proof of this saying. Hundreds of thousands 
of tons of steel with phosphorus less than 0-025 per 
cent. are now being made by the cold-metal basic 
process without the necessity to test the bath sample 
for phosphorus, in marked contradistinction to the 
experience of twelve to fifteen years ago, when it was 
a common experience to sample for hours before getting 
the phosphorus to a reasonably low figure. Sulphur, 


specifications have to be adhered to, the charge 
composition requires careful selection. 
figures of 0-035 per cent. sulphur are easily attainable, 


| but it becomes increasingly difficult as the requirements 


figures, the ratio of cold charge to molten steel being! in quick-melting furnaces demands constant care and 


drop to 0-03 per cent. and under. It has been found 
that the sulphur-saturation capacity of basic slags 
varies inversely as the acidity, i.e., slags of high 
SiO, + P,O, content have low sulphur-saturation 
capacity and tend to give steels of higher sulphur 
content, and low SiO, + P,O, slags are helpful in 
obtaining low sulphur steel. 

Furnace Structure.—The better maintenance of 
furnace structures to obtain a maximum length of 
campaign, with fewer stoppages for intermediate repair, 


has contributed in no small measure to the increased | 


outputs now being obtained. Intensive production 


Normally, 
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attention to the furnace structure. It is now generally 
recognised that the gas port, its pitch, relative area, 
condition of slope, and how it throws the gas, in great 
measure determine the extent of control possible. 
Ample chequer volumes are essential, but, apart from 
any question of design, the maintenance of the blocks 
and gas ports, to as near as possible the known best 
shapes and sizes, is an important factor in furnace 
performance. Various methods of effecting this main- 
tenance are in use. New basic refractories are now 
available, and in some instances they have been very 
satisfactory, while in others the extra cost of these 
| refractories has not been balanced by any improved 
performance. In some plants chromite paste, and in 
| others chromite-magnesite pastes, are used for facing 
| the blocks, building up the back linings and repairing 
| pillars, and this practice, in the hands of willing and 
intelligent melters, can result in greatly increased 
furnace life. 








CATALOGUES. 
Drying and Ventilating Plant.—Messrs. Keith Black- 


man, Limited, 27, Farringdon-avenue, London, E.C.4, 
have recently issued new booklets dealing with ventila- 


ting, heating and drying installations, laundry equipment 
}and paddle-wheel fans. 

Vegetable-Oil Machinery.—A leaflet received from 
Messrs. Rose, Downs and Thompson, Limited, Old 
Foundry, Hull, describes their latest product, consisting 
of a large-capacity oil expeller, capable of treating 60 
tons of copra per day of 24 hours. 
| Pistons and Rings.—We have received from Messrs. 
Wellworthy Piston Rings, Limited, Lymington, Hants, 
a brochure devoted to particulars of their solid-skirt 
pistons, which they claim to combine simplicity in design 
with efficiency in performance. 

Diesel Shunting Crane.—Messrs. Ransomes and Rapier, 
Limited, Waterside Iron Works, Ipswich, have sent us 
a copy of a leaflet, illustrating and describing the general 
features of their 10-ton Diesel shunting crane, which 
incorporates a fluid coupling in the drive, 

Automatic Telpher Plant.—A leaflet from Messrs. 
Bleichert Mitchell, Limited, 1, Bedford-square, London, 
W.C.1, describes an automatic telpher installation for 
which they have been responsible at chemical works at 
King’s Lynn, Norfolk, possessing interesting features in 
design and operation. 

Electrical Safety Devices—Pamphlets to hand from 
Messrs. A. Reyrolle and Company, Limited, of Hebburn- 
on-Tyne, relate to their feeder-protective system (dis- 
tance protection), their method of safe-guarding con- 
tinuity of supply in overhead lines, and their induction- 
type relays. 

Small Marine Engines.—Messrs. The Parsons Engineer- 
ing Company, Limited, Town Quay Works, Southamp- 
ton, have sent us a leaflet descriptive of their BE4M 


|} marine sets of 35- to 50-b.h.p. capacity, which they 


A better understanding of these | the time between samples is 20 minutes to as much as have recently added to their range, this being based on 


the Ford model B. 
| Colliery and Tramway Equipment.—Messrs. British 
| Insulated Cables, Limited, Prescot, Lancs, have sent 
| to us brochures and leaflets dealing with colliery-lighting 
| systems, wire drawing, tramway and trolley ‘bus fittings, 
and also with their BICOP brand of oxygen-free copper, 
the special properties of which were dealt with recently 
in ENGINEERING. 

Steam and Electric Winders._-Messrs. The General 
| Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, have published an interesting catalogue 
describing types of winding plant manufactured for many 
years at their Fraser and Chalmers Works, Erith, 
electrical equipment for this being supplied from the 
| Witton Works, Birmingham. 

Electrical Rolling Mill and Winding Plant.—We have 
received from Messrs. The English Electric Company, 
Limited, Queen’s House, Kingsway, London, W.C.2, 
brochures dealing with rolling-mill drives, winders for 
mine shafts, emergency braking, &c. Some excellent 
| photographic reproductions, showing large driving units, 
installed both at home and abroad, add to the interest 
of these publications. 

Steam Drop Hammers.—Messrs. Burton Griffiths and 
|Company, Limited, Montgomery-street, Sparkbrook, 
| Birmingham, 11, have sent us a copy of a catalogue 
recently issued by the Erie Foundry Company, of 
| Pennsylvania, illustrating and describing their range of 
| steam drop hammers. Messrs. Burton, Griffiths and 
Company, Limited, are the sole agents in this country 
for these hammers, which embody many distinctive 
features 

Exhaust-Gas Boilers—We have received from the 
London office of Messrs. Cochran and Company, Annan, 
Limited, 34, Victoria-street, London, S.W.l, a new 
pamphlet describing the latest applications of their 
well-known boilers to the utilisation of exhaust gases 
from Diesel engines. Included, are particulars of a 
composite-type boiler which permits of simultaneous oil 
or coke firing, as an auxiliary, when required. Useful 
notes on maintenance are given. 

Dise Clutches.—A new catalogue received from Meesrs 
Crofts (Engineers), Limited, Thornbury, Bradford, 
describes their new type of ball-operated, multiple-dise 
clutch, in the design of which levers and pins are eliminated. 
This clutch can be supplied as a coupling or pulley clutch 
or with an extended hub for carrying a pulley, gear wheel, 
chain sprocket, &c. Leaflets also describe the equipment 
they manufacture for safeguarding machine users, in 
view of the regulations now coming into force. 
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THE CUNARD WHITE STAR LINER 
“ MAURETANIA.” 


Tue launch of the new Cunard White Star liner 
Mauretania at the Tranmere shipyard of Messrs. 
Cammell Laird and Company, Limited, yesterday, 
Thursday, added a notable vessel to the British mer- 


cantile marine and at the same time achieved for the | 
Merseyside shipbuilding industry a distinction that | 


many have long felt to be itsdue. Iron shipbuilding 
began on the Mersey some years before regular 
steam services were established on the North 
Atlantic ; but, although most of the principal ship- 
owning firms concerned with the Atlantic passenger 
traffic had their headquarters in Liverpool, almost 
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same building berth had been used previously | Access to the cargo holds is provided by three 
|for the aircraft-carrier H.M.S. Ark Royal, the} hatches forward and two aft, and an equipment of 
battleship H.M.S. Rodney, and the Cunard liner | six 3-ton and four 5-ton electric winches, together 
Samaria; but of these vessels only the Rodney, with six 5-ton and four 10-ton derricks. Stowage 
which was launched on four ways, exceeded the|is arranged in the upper ‘tween decks for about 
launching weight of the Mauretania, officially stated | 70 motor cars, which will be loaded and discharged 
to be about 17,660 tons, plus the weight of the cradle, | through Nos. 4 and 5 hatches. 

which added approximately another 600 tons. The| The main hull castings have been supplied by 
old Mauretania, built by Messrs. Swan, Hunter and | Messrs. The Darlington Forge, Limited, and com- 
| Wigham Richardson, Limited, at Wallsend-on-Tyne, | prise a stern frame in three pieces, two propeller 
|had a launching weight, including the cradle, of | brackets, a three-piece stem and the rudder frame, 
| 16,800 tons. As can be seen from Fig. 1, the above- | all of cast-steel. An illustration of the stern frame, 
watert lines of the hull are particularly pleasing, the | which has an overall dimension of 63 ft. and weighs 
|marked sheer being unbroken by well decks and | 38} tons machined, is given in Fig. 14, page 134. 
|the forward rake of the cast-steel stem, not exag- | The propeller brackets, shown in Fig. 13, on the same 
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all the British vessels engaged in it were con- 
structed elsewhere. Two previous Cunard liners 
have been built at Birkenhead, namely, the Cepha- 
lonia in 1882 and the Samaria in 1921, but neither 
was of the relative importance of the new Mauretania, 
which will be, when completed for service next 
year, the largest vessel of any type ever constructed 
in an English shipyard. Her gross tonnage of 
approximately 34,000 will exceed that of the original 
Mauretania by about 2,000 tons. The general 
appearance of the vessel, which is shown on the 
stocks in Fig. 1 on Plate VI, will incorporate various 
features which have come to be regarded as charac- 
teristic of the Queen Mary, but associated with 
them is a return to the two large funnels, somewhat 
less in proportionate height but losing nothing in 
impressive effect, which distinguished the Cam- 
pania and Lucania. Those readers who have access 
to the 55th volume of ENGINEERING (1893), in which 
these earlier ships were described, or to vol. lxxxiv 
(1907), containing the description of the previous 
Mauretania, will find, however, a number of points 
of technical difference, apart from the propelling 
machinery, by comparison with Figs. 2 to 14, above 
and on pages 122, 123 and 134, and Plate VI, 
showing the new Mauretania under construction. 
The order for the new vessel was placed with 
Messrs. Cammell Laird and Company, Limited, in 
December, 1937, and the keel of “ No. 1029,”’ as she 
is designated in the firm’s books, was laid on No. 6 
slip in the Tranmere yard on May 24, 1937. The 
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| gerated to the extent of peculiarity. The super- 
structure, with its terraced decks forward and 
aft, is free from the suggestion of top-heaviness 
observable in some post-war liners. The vessel 
has, of course, the cruiser stern, which has now 
|completely ousted the counter stern in almost all | 
| types of sea-going ship except an occasional yacht, 
| and is to be rigged with two pole masts, rising to 
| 211 ft. above the keel. Both funnels will function | possibly the largest produced in this country. 
as such, the boilers being arranged in two boiler|The bronze liner for the stock was also supplied 
rooms, and this will guarantee that their fore-and-| by Messrs. The Darlington Forge, Limited. The 
aft positions will not offend the nautical sense of | complete rudder frame, which has plated sides, 
fitness and balance. | measures 22 ft. in overall width and 36 ft. 6 in. in 
The principal dimensions are: Length, 772 ft. ; | height. The rudder, which weighs about 50 tons, 
extreme breadth, 89 ft. 6 in. and draught, | inclusive of the stock, will be operated by a four- 
30 ft. 9 in. The hull is subdivided by 13 main} ram electro-hydraulic steering gear, situated in a 
transverse watertight bulkheads, 11 of which are | compartment on D deck, immediately above the 
provided with watertight doors, hydraulically | rudder head, and controlled by telemotor. 
|operated. The subdivision, which conforms to the| The twin-screw main propelling machinery, in 
| requirements of the Board of Trade and the Inter-| process of construction at Birkenhead by Messrs. 
national Convention on the Safety of Life at Sea,|Cammell Laird and Company, consists of Parsons 
is so designed that any two compartments may be | geared turbines, supplied with superheated steam 
flooded without submerging the margin line. The} by six Yarrow boilers designed for a working 
|double bottom is divided into 37 compartments, | pressure of 425 lb. per square inch. Each of the 
| which will be utilised for the stowage of fresh water, | two sets of turbines comprises a high-pressure, an 
feed water, lubricating oil and reserve oil fuel, and | intermediate, and a low-pressure turbine, driving 
|for water ballast. The bilge keels are of the} separate pinions, which engage with a single large 
| triangular-section type. There are 10 complete or| gear wheel. One of the gear wheels, which are said 
| partial decks, and accommodation for general cargo | to weigh 85 tons each and to be the largest ever 
/amounting to about 390,000 cub. ft., in addition | made for a merchant ship, is shown in Fig. 11, on 
to about 75,000 cub. ft. of refrigerated cargo space.| page 134. Astern turbines are provided in the 


page, measure 29 ft. between the shaft centres, 
each casting weighing 27 tons, finished. The three 
sections of the stem weigh 8} tons and have a 
combined length of 57 ft. 6 in. The lower portion 
of the frame of the streamlined rudder is a casting, 
but the upper part, comprising the stock and the 
9-ft. vertical coupling, is a forging, stated to be the 
largest ever made by the Darlington Forge, and 
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intermediate- and low-pressure turbine casings. 


Michell single-collar thrust blocks are placed THE CUNARD WHITE 


immediately abaft of the gearcases. Each line of 
shafting, consisting of thrust shaft, six lengths of 
intermediate shafting and tail shaft, has a total 
length of 243 ft. 4 in. and weighs 156 tons. The 
shafts are supported in self-lubricating plummer 
blocks. The propellers, weighing 25 tons each, are 
of manganese bronze. The condensers, like those of 
the Queen Mary, are of the Weir regenerative type, 
but their smaller size enables them to be under- 
slung from the exhaust branches of the low-pressure 
turbines. The condensate and boiler-feeding circuit 
is operated on the Weir closed system, the feed water 
passing through three-stage heaters, which use 
the auxiliary exhaust steam in conjunction with 
bled steam from the turbines. A water-softening 
plant is arranged at the after end of the engine 
room. The main feed pumps are turbine-driven, 
and certain steam reciprocating pumps are fitted 
for stand-by and harbour purposes, but the greater 
part of the auxiliary machinery is driven electrically, 

The six oil-fired water-tube boilers have been 
constructed by Messrs. Cammell Laird and Com- 
pany under licence from Messrs. Yarrow and 
Company, Limited, Scotstoun, who supplied the 
working drawings. They are of the side-fired 
double-flow type, with superheaters and air-heaters 
of Messrs. Yarrow’s design, and will deliver the 
steam at a temperature of 725 deg. F. Each boiler 


has a steam-generating surface of approximately | 


10,750 sq. ft., and an air-heating surface of 14,250 
sq. ft., the normal evaporation being 68,500 Ib. 
per hour. One boiler in each of the two stokeholds 
is fitted with a de-superheater, to provide steam 
for auxiliary purposes, and arrangements 
made to allow these two boilers to work under 
open-stokehold conditions when in port. At sea 
all six boilers will operate under forced draught on 
the closed-stokehold system. The two boilers in 
the forward stokehold, and four in the after stoke- 
hold are grouped in pairs, separated by a central 
firing aisle, an arrangement which enables all the 
drums to lie fore-and-aft, thus avoiding surging 


of the contained water when the vessel rolls in a/| 


seaway. Each boiler has five drums, namely, a 
54-in. diameter steam drum, superheater drum, 


are | 


and three water drums, all consisting of solid-forged | 


shells with riveted ends and being supported on the 
inner plates of the box-form end casings. Only one 
superheater drum is necessary in this design, the 
tubes of the superheater, which is situated between 
the water-tube banks connected to the two front 
water drums, being of the self-draining “ hairpin ” 
type. The tubular air-heaters are fitted above the 
boilers, the heated air passing down through the 
casings to a duct beneath the furnace and 
thence to the air distributors and oil burners on 
the boiler fronts. The air therefore protects the 
inner casings, together with the combustion chamber 
lining, against overheating, and at the same time 
reduces radiation losses through the outer casing to 


end 


the boiler room. 

The fire rows of steam-generating tubes are 2 
in diameter, and the remaining tubes are 1} in. in 
diameter. Four rows of 2-in. tubes are fitted at 
the front of the boiler and three rows at the back. 
The lower ends of the front rows are expanded into 
a 23-in. lower water drum immediately above the 
burners, and to the upper front water drum, which 
is of the same diameter, are similarly connected 
13 rows of 1}-in. tubes. Into the back water drum, 
which has an internal diameter of 33 in., are 
expanded the three rows of 2-in. tubes, previously 
mentioned, and 15 rows of 1}-in. tubes. All the 
generating tubes are steely inclined, and have 
their upper ends expanded into the steam drum. 
The 30 drums required for the complete contract 
were hollow-forged by Messrs. English Steel Cor- 
poration, Limited, who also supplied the forgings 
for the turbine rotor wheels, drums and spindles, 
the gear wheels, spindles and pinions, and the 
propeller shafting. 


in. 


The air-heaters are designed on the counter-flow 
principle, the boiler gases flowing upward through 
the tubes. The cold air from the stokehold, in 
which plenum maintained by the forced- 


a is 


draught fans, enters the heater at the top and is 
directed three times across the tubes by baffles in 
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passing downward to the combustion chamber. 
‘lhe two heaters in the forward boiler room are 
built together as one block, and the four in the 
after boiler room in pairs similarly. Any individual 
heater can be by-passed when raising steam by 
means of air doors on the boiler casings and a 
roller shutter operated from the stokehold floor. 
The six motor-driven How Jen forced-draught fans 
are carried on flats over the oil bunkers in the 
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BETWEEN Deck, Lookinc Forwarr. 


boiler-room wings. The air intakes are situated 
|in the base of the funnel casings, the funnel hatches 
serving as air ducts to the fan rooms. The two 
funnels are elliptical in section, with axes measuring 
34 ft. and 24 ft., and are about 56 ft. in height above 
the sports deck. Dust collectors are fitted in the 
casings to prevent the deposit of soot on the open 
decks. 


The oil-burning equipment, supplied by Messrs. 
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Sun-Deck, SHowrne Gravity-Davit Runways. 


The Wallsend Slipway and Engineering Company, | contained 75-kW Diesel-driven emergency set is 
Limited, consists of five burners and associated | carried on B deck, and there is a 220-volt battery 
mountings for each boiler, the wing burners being} capable of sustaining the emergency lighting load 
set at an angle in relation to the end walls of the com- | and sundry other essential services for a period of 
bustion chamber to protect the firebrick lining. The | half an hour, in the event of a complete failure of 
boiler mountings include Weir automatic feed-|the generating plant. The main switchboard, 
regulators, self-closing stop valves, and _high-lift |situated in a flat above the turbo-generators, is 
safety valves on the superheater drum. An additional | divided into port and starboard sections which 
high-lift safety valve, loaded to a slightly higher | can be worked independently. The remote-control 
pressure, is mounted on the saturated-steam drum, | panels for the generators are placed at the centre 
in which also there is a steam separator, and a | of the switchboard, together with the linking controls 
Mumford-type low-water alarm. For cleaning the | for operating the port and starboard sections in 
fire side of the heating surfaces while the boilers| parallel. A 25-volt switchboard for low-power ser- 
are steaming, Parry-soot blowers are fitted. | vices such as telephones, clocks, bells, &c., which 
: The electric generating plant, which is arranged | are served by a separate ring main fed by two 25-volt 
in a separate watertight compartment situated motor generators, is mounted as an extension of the 
between ‘the two boiler rooms, is being supplied by |main switchboard. The combined assembly mea- 
Messrs. The Sunderland Forge and Engineering | sures about 54 ft. in length overall. Twenty-four 
Company, Limited. It comprises four 800-kW | auxiliary switchboards are fitted in different parts 
compound-wound turbo-generators, delivering cur- | of the vessel, twelve to port and twelve to star- 


re nt at 225 volts. Each unit is self-contained, | board, with provision for cross-connection, and are 
having its own underslung condenser, pumps | fed through rubber-insulated braided cables carried 


and closed-feed auxiliaries. The generators are|in rack insulators. In the passenger accommoda- 


driven through  single-reduction double-helical | tion the cables are run in casings, and in store spaces 
gears, and the circuliting-water pumps are | and the crew’s quarters, in galvanised-steel screwed 


mounted on an extension of the generator shaft.| conduit. The braiding on cables not carried in 
In two sets the extraction pumps are electrically | conduits is fire-resisting ; and as a further precau- 
driven, the others being driven by steam turbines. | tion against fire, all feeders supplying heaters and 
Connections are provided on the turbines for bleed- | ventilating fans are so arranged that, in any of the 
ing steam for other services, as required ; and the | sections into which these systems are divided, current 
condensers are also connected to the auxiliary | can be cut off from the bridge. To avoid excessive 
exhaust system so that they can be used in place of | piercing of watertight or fireproof bulkheads, the 
the auxiliary condenser, should this be necessary.| leads to motors, lights, &c., are led vertically 
In addition to the main generating plant, a salt Maplaanen the fireproof bulkheads, the auxiliary 








switchboards being disposed so as to facilitate this 
arrangement. The aggregate electrical load will 
include some 15,000 lights, about 775 kW for galley 
and pantry services, over 200 heaters, and 300 
motors, totalling about 5,000 h.p. 

The Mauretania will carry cabin, tourist and 
third-class passengers. The entrance to the cabin- 
class accommodation is on B deck, whence the main 
staircase and two electric lifts afford access to the 
decks above, on which the principal public rooms are 
situated. The cabin-class and tourist-class dining 
saloons, however, are on B deck, the former 
saloon having a raised central ceiling. Both 
saloons extend to the full beam of the ship and 
have the seating arranged at small tables accommo- 
dating two, four or six persons. The sidelights in 
the cabin-class saloon are covered by high screens 
glazed with obscure tinted glass, behind which are 
fitted concealed floodlights. Indirect lighting is 
also provided by three shallow domes. Cornice 
fittings and wall brackets support the lights in the 
wing spaces. On the promenade deck, beneath the 
bridge, is the cabin-class observation lounge, which 
has a raised platform at each side and, in the centre, 
the American bar. Approximately amidship is the 
hall, which serves as a lounge, cinema or ballroom, 
according to requirements; and on the starboard 
side, abaft of the hall, is the library, which can be 
used also for religious services. The corresponding 
| space on*the port side is the children’s playroom, 
}and abaft of both these rooms is the cabin-class 
lounge, almost square in plan, with a shallow domed 
ceiling and, at the forward end, an alcove. A 
circular dance-floor of parquetry is inset in the deck 
| beneath the dome, and a portable orchestra plat- 
form can be introduced if desired. Other cabin- 
class public rooms include the smoking room, a 
verandah café situated forward of the sports space 
on the sun deck, a large swimming pool aft on E 
deck, and a well-equipped gymnasium. 

The tourist-class public rooms, in addition to the 
dining saloon on B deck, comprise a smoking room 
on A deck, a large lounge on the main deck, with 
cinema adjacent, a gymnasium on A deck, and a 
children’s room. Passenger and baggage lifts are 
also provided in the tourist-class accommodation, 
between the main, A, and D decks. The third- 
class rooms are situated on A, B and C decks, and 
include a dining saloon, smoking room, children’s 
room and two lounges, one of which is fitted for 
use as a cinema theatre. A staircase connects the 
three decks, and a lift is provided to give access to 
the third-class sports deck. In all three classes of 
accommodation there are shops to supply most 
voyage requirements, and various purser’s and 
other offices. 'Two hairdressers’ shops are included 
in the cabin-class amenities, and one each in the 
tourist and third class. The hospital accommoda- 
tion consists of male and female wards, and a 
separate ward for the crew, together with a fully- 
equipped operating theatre and a dispensary. 
Throughout the passenger accommodation, the 
staterooms are provided with hot and cold running 
water, and independently controllable ventilation. 
In the cabin class, the temperature of the air supply 
can also be controlled to suit individual tastes. The 
principal public rooms in the cabin and tourist 
classes will be equipped with air-conditioning plant, 
particular attention being given in all cases to the 
sound-insulation of fans and motors associated 
with or adjacent to the air-conditioning and ventilat- 
ing systems. 

The navigating and general equipment includes 
an unusually extensive Marconi wireless telegraph 
and telephone installation, capable of maintaining 
services of long-, medium- and short-wave tele- 
graphy, short-wave commercial telephony, direc- 
tion-finding, news reception and a continuous 
distress watch. Three transmitters will be em- 
ployed, and four telegraphing receivers. Telephone 
call boxes will be placed near the lifts in the 
entrances, to be readily accessible to passengers 
taking incoming calls. The apparatus is also 
designed to enable broadcasts to be made from 
the ship to both sides of the Atlantic. The direc- 
tion-finder is of the Bellini-Tosi type, with fixed 
aerial and rotating goniometer; and in this con- 
nection it may be recalled that the first experi- 
ments in direction- and position-finding at sea 











I24 
were made by the Marconi Company with a 
Bellini-Tosi apparatus on board the previous 
Mauretania, early in 1912. The effective range | 


at that time was about 15 miles. The whole of the 
equipment in the new Mauretania, with the excep- 
tion of the direction-finder, will be controlled from 
the main wireless room, but separate rooms are 
provided for the three alternators and the trans- 
mitters. In addition to the foregoing installations, the 
Marconi Company are supplying sound-reproducing 
equipment for music relays and public address 
purposes, and for communication to the boat 
stations ; and also an Echometer sounding equip- 
ment, with an automatic recorder which plots a 

contour graph of the sea bed beneath the ship. 
Twenty-four lifeboats will be carried, two being 
motor-propelled and 14 others fitted with auxiliary 
Diesel engines. All the boats will be built of teak, | 
with double diagonal planking. The two motor 
boats will fitted with wireless transmitters. | 
Eighteen of the boats will be carried in gravity 
davits above the sun deck, and the remaining six 
in quadrant davits on the promenade deck aft. | 
A master gyro-compass will be fitted, with three 
bearing repeaters, and three 10-in. magnetic | 
compasses will also be provided, in the wheelhouse 
and on the bridges. Other equipment includes an | 
18-in. searchlight, electric telegraphs from the | 
navigating positions to the engine rooms, steering- | 
gear compartment and forecastle, and ari electric | 
rudder-position indicator. Three bower anchors | 
will be carried, two in port and starboard recessed 
hawse pipes, and 330 fathoms of 3}-in. Tayco stud- | 
| 


be 


| 


link cable. The weight of the anchors is about 
9} tons each, and that of the cable about 96 tons. | 
Electrically-operated twin capstan heads are 
arranged on the forecastle, the capstan gear and the 
booster-type Ward-Leonard control being situated 
below, on A deck. Other deck auxiliary machinery, 
all electrically driven, includes two warping winches, 
two warping capstans, the cargo winches previously 
mentioned and 22 boat winches. It is anticipated 
that the vessel will make her first sailing from 
London in the early summer of 1939. 





THE REDUCTION OF STRUCTURE- 
BORNE NOISE BY VIBRATION- 
ATTENUATING SUPPORTS. 


By A. J. Kina, B.Sc. (Tech.), A.M.1.E.E. 


In a previous article* the writer dealt very briefly 
with some aspects of this problem, but more parti- | 
cularly with the methods developed in the Research | 
Department of Messrs. Metropolitan-Vickers Elec- 
trical Company, Limited, Trafford Park, Man- | 
chester, for determining the static and dynamic 
elastic properties of materials suitable for use in| 
resilient supports. Since the publication of that 
article, requests have been received for information 
on the principles underlying the design of resilient 
supports for a given performance and also for more 
detailed information on the elastic properties of 
suitable materials than was given in Tables I and II 
of the previous article, particularly in regard to the 
effect of the size and shape of the supports and 
their behaviour over a long time. In view of 
these requests, the wnter has endeavoured to 
present sufficient of the subject to enable the designer, 
on the one hand, to deal with some of the simpler 
problems that arise in the installation of his machines, 
and the materials manufacturer, on the other hand, 
to develop materials with characteristics better 
suited to particular applications. For the reader’s 
convenience and to avoid confusion, the theoretical 
examination is prefaced by s general introduction 
to the problem of resiliently supporting a vibrating 
body and definitions of a few of the terms used. 
An examination of the modes of vibration of a 
body resting on a resilient support shows that, in 
general, there are six ways in which the body can 
vibrate. Of these, the purely vertical mode of 
vibration is usually the most important, and if a 
resilient support is designed so as to give the required 
attenuation the lowest frequency vibration 
present acting in the vertical direction, it will be 
found that, in most practical cases, this provides 
adequate attenuation for the other modes of 





to 


* See ENGInerrine, vol. exiiv, page 296 (1937) 


|of a given resilient mounting. 
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vibration. Since, also, the complete treatment of 
these other modes of vibration calls for a knowledge 
of the moments of inertia of the body about several 
axes, we shall confine our attention to the vertical 
mode. 

Consider a body of weight W Ib., securely fastened 
to the ground and acted upon by a vertical force 
F sin 2 aft. It is clear that the resultant vibration 
of the body will depend on the distribution of mass 
and stiffness in the foundations and surrounding 
ground or building. In other words, the degree 
to which the ground in the immediate vicinity 
moves as a whole in phase with the vibrating body 
and the restraint on it from the surrounding ground 


| will determine the joint amplitudes of vibration 


and therefore the partition of the alternating energy 
between the body and the foundations. The 
vibrationalenergy imparted to the ground in this way 
is then radiated and dissipated in the surrounding 


ground or building and it is this prop» gated vibration | 
In general, | 


which is often the subject of complaint. 
the distributions of mass and stiffness in the foun- 
dations of a machine are quite indeterminate but 
two extreme cases are obvious: (1) ground infi- 
nitely stiff and massive ; the amplitude of vibration 
of the body and ground will obviously be zero ; and 
(2) ground of no resistance and mass ; the accelera- 
tion of the body is then 
Fg 
Ww 
and its amplitude of vibration is 
i 3 
inf?W 
In practice, the ground behaves somewhere 
between these limits and, without knowing just 
how it behaves it is impossible to calculate the 
improvement to be expected from the insertion 
However, with a 
resilient mounting, it is usually easy to arrange 
that the impedance of the ground is large compared 
with that of the mounting. Under these circum- 
stances it is possible to compare the vibration of 
the body with that transmitted to the ground, 


sin 2 aft. 


| but, as mentioned above, the amplitude of vibration 


of the suspended body may be several times the 
value without resilient supports. It is therefore 
necessary, when designing a support to reduce 


|the vibration or noise from an existing machine 


by a certain amount, to add‘to the required atten- 
uation an allowance for the increased amplitude 


of vibration of the body when it is resiliently | 
This allowance is a matter of experience | 


mounted. 
owing to the unknown behaviour of the foundations, 
but a figure of 10 db. is usually near enough for 
practical purposes. 

Definitions of Elastic Properties of Materials in 
Simple Extension Compression. 'The 
in a material is the force per unit area applied 
normally to opposite faces of the 
eg., if A=the area in sq. in. 


or 


and F 


: , F } 
applied force in Ib. wt., the stress L a lb. wt. per 


square inch. 

The resulting fractional change in the thickness 
of the material in the direction of the applied stress 
is called the strain; e.g., if t = thickness and d 


change in thickness, the strain N 


Young’s Modulus or Unit Static Stiffness, E,, 
is the ratio of stress to strain, i.e., 
L F 
N A d 
The dynamic elastic properties refer to conditions 
of oscillatory stress and strain such as occur in 
vibration problems. If the oscillatory force has a 
maximum value F lb. wt., and the corresponding 
compression and extension have a maximum value 
d, then the Dynamic Young’s Modulus or Unit 
Dynamic Stiffness, E,, is given by— 


stress . 
Ib. per square inch. 
strain 


oscillating stress F 
A 

When a material is subjected to oscillatory com- 
pression there is present a reacting frictional force 
due to viscous damping. This force is usually 
given as being proportional to the velocity gradient 
in the material, but in many cases departs somewhat 
from this relation. Taking the damping force F 


Ea 


t , 
; : x lb. per square inch. 
oscillating strain d 





stress | 


material ; | 
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as being proportional to, and in phase with, the 
relative velocity V of the opposite faces of the 
material of thickness ¢t an@ area A, then the Unit 

t 


\ 


Damping D = . lb. wt. per square inch per unit 
velocity gradient. 

The Dynamic Stiffness Factor, 

Dynamic stiffness Eq 
~ "Static stiffness EB,” 
| In rubber, which owes its marked resilience, 
| when unconstrained laterally, to its ease of defor- 
|mation, the static and dynamic stiffnesses are 
| greatly affected by the ratio of the linear dimensions 
jt the thickness of the specimen. For square 
pieces with length of side / and thickness ¢t, the 





l 
| thickness ratio r = , 
| sides 1, and /,, it may be taken that 
hls 
| t 
| If an oscillatory force of frequency f per second 
|and maximum value F lb. wt. acts on a vibrating 
|system the mass of which has a weight of W lb., 
| the stiffness is S lb. wt. per inch and the damping 
| D Ib. wt. per inch per second, the maximum ampli- 
|tude of vibration as the frequency is varied is 
| attained when the frequency is 
Hise , Sg _ (Rg)? 
2e&V W 2wr 
| where g = 386 in. per second per second. 
If, on the other hand, the system is displaced and 


(it me allowed to execute free oscillations, 


. For rectangular pieces with 


f= 


| 


these will have a frequency 
_1 ,/89_@o 
be: 2a Ww 4Ww* 
In practice the damping term is usually so small 
that both the above can be considered to be equal to 


1 89 
f= an a/v. 


The Incremental Stiffness might be termed the 
“zero frequency dynamic stiffness.” If a change 
8 L is made in the stress applied to unit area of a 
specimen and the corresponding change in strain is 


s6N = td then the Unit Incremental Stiffness, 


a 8 (stress) — 8L 8L 
~ §(strain) SN 8d° 
The chief use of this modulus is as an index of 
any variation in the dynamic stiffness of a material 
during an uninterrupted life test (see Table IV). 
Derivation of Formule. For static conditions let 
h= the static compression of the resilient mounting 
in in. due to the weight of the vibrating body, and 
S, = the static stiffness of the resilient mounting. 


Then 





Ej = t. 


ile Lf W 

s, h 
For dynamic conditions, consider the system 
when acted upon by the force Fsin2 aft, and 
standing on ground of mechanical impedance large 
compared with that of the resilient support: Let 
S, = stiffness of resilient mounting to vertical 
vibration, B = friction damping force per unit 
velocity for vertical vibration, and y = vertical 
displacement of the body from its position of rest. 
Neglecting the movement of the ground compared 
with that of the body. 

Then 

W dy dy 
gd dt 
The steady state solution of this equation is 


F sin (2 nft. 


or S, = 


B + Say = F sin 2 aft. 


_- (1) 


y a 
w\? 
Pa Sa s ) + w?* B 
Vv g 
where w = 2f and the phase angle between the 


applied force F and the resultant displacement y 
is given by a, where 
Ww } 


g 


/ w B 


tan « 
Sq — «’*. 
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4° B . 
Since the natural frequency f, of the suspended | have < >1. Nezmally w> > w, and, under 
body is . — . 
‘ ' = these conditions, equation (3) shows that the 
Ps = = SaJ, (2) | attenuation is reduced by the presence of damping. 
227 2nrV W However, the attenuation still increases with the 
equation (1) can be rewritten— i 
F sin (wt — a) - es oe " 
y= —- = 


Compression in In. for Attenuations of : 
Frequency of Saag i iat 
Vibration in | 


2 2) 7 
Bii—f{=)3; +wv BP 
/ a \ (=) J zs 











125 
being constant, the attenuation is inversely pro- 
portional to k; in other words, the thickness of 
material necessary to give the required attenuation 
is proportional to k. 

As a rough guide to the order of the attenuation 
to be expected from a given compression of the 
resilient support due to the weight of the supported 
body, a few typical figures are given in Table I. 
These figures are based on a perfectly elastic support 





























' Cycles per sec. 10 times 100 times 1,000 times Sal 5 : ; 
Force transmitted to the ground is Elastic Force + | | 20db, | 40db, | 60 db. of negligible damping and m dyn quence stifinces 
Viscous Damping Force = e a RE eam i ___ | factor k = 1, a value attained only in good springs. 
d = oa ‘4 | “ For normal resilient materials, the values of com- 
5 . . | ° ° a= 
Say+B Vs , 50 0-044 1-4 4 pression given wo be or sage by we — “ k 
100 0-011 0-1 1 appropriate to the particular material and the 
reer . . | 200 0-008 0 "25 . : 
Subsituting for y and extracting the maximum | 400 S-aaer = b.o8 | effect of damping must be checked by equation (3). 
value of this force e == Set cae _ The attenuations are expressed as simple ratios 
S,+ w? B 
F, =F — d 273 — ; TABLE II.—Etastic Properties or Sorr-Russer SHEET. 
Ss J1 (=) ~ i ell | mae ] 
ai ae ' } Unit Unit Damping,D, Dynamic 
coe . = . _ Special Thickness oad, | Static Dynamic Lb. per sq. Stiffness 
giving for the attenuation of vibration from the | Material Dimensions. Ratio,r. | Lb. persq. in. | Stiffness, Es, | Stiffness, Eg, | in. per in. per Factor, 
| per 8q 8 dy | pe i 
body to the ground | Lb. per sq. in. | Lb. per sq. in. | sec., for 1 in. k. 
- — | | Thickness. 
2 a 
S 41 +. w* B? 3 —__—_— —_—_— $$ — 
F d | (< ) : | | 
Z = = . a = | In. 
F, o2 1 2 pe | Soft rubber | 44 x 44 x 1} 3 100 1,080 1,820 1-68 
Sa + w*B | sheet. 50 1,080 1,630 1-51 
f w \*)? w B\?4 4 | 10 1,080 1,440 1°33 
, -- (=) yy ( 5. ) 3 x3 x1 3 100 920 1,820 1-97 
te, Z= | - , Ae (3) | 50 920 1,630 1:77 
14 (s =) 10 920 1,440 1-56 
a+ | | | 
Sa | lk x 1k x? 3 100 800 1,820 0-6 to 0-3 for | 2-27 
. . i 50 800 1,630 a range of 2-04 
If we neglect damping, i.e., 10 800 1,440 velocity from 1-8 
wB o = | | zero to 0-6 in. | 
postin z 6 3 x3 xi1t 2 | 100 860 1,430 per sec. 1-66 
Sa << I, and Wo ” V2 50 860 1,230 1-43 
ns 10 860 1,100 1-28 
Z= (=) —1 2x2 x1 2 100 720 1,430 1-98 
Wo 50 720 1,230 1-70 
P i. BS 
and if the frequency of the applied force is large | - - _ oe 
compared with the vertical natural period of the 1 xl x 3 2 100 660 1,430 2°16 
svatem. {.¢ 50 660 1,230 1-86 
ee 10 660 1,100 1-66 
Ww 
>>l 6 6 1} 4 100 1,360 1-62 
Wo 50 1,360 1-49 
‘ w\? 2 10 1,360 1-31 
Z= 2 f (4) 
Wo fo 4x4x1l1 4 100 1,120 1-98 
. ee ar 50 1,120 1°81 
i.e., the attenuation is given by the square of the 10 1,120 1-59 
ratio of the frequency of the applied force to the 2 2 } 4 100 980 2.210 2-25 
natural frequency of the suspended body. 50 980 2,030 2-07 
By combining the static and dynamic relations - wai — _— 
it is easy to deduce a simple expression for the 7 Sanam tt)Eaanee Beseemeee en Bans nite ‘ ate 
natural frequency f, in terms of the static compres- Se ee cee ee eee - 
sion h. Let k = dynamic stiffness factor | Unit 
D wT tiff s | Seed Unit Unit Damping mm 
'ynamic stiffness Sa . Specimen | J Static Dynamic | : ° Stiffness. 
sie ” Ste tic stiffne - < Material. Dimensions. Lb. per sq. in. | Stiffness, E.. Stiffness, Ev. | D, _ _ oe Coefficient, 
CORSEO GtEEEeRS Ss Lb. per sq. in. | Lb. per sq. in. | “" I Hh ge I k. 
kw | : 
thenS; = kS, = - Pee ees Se aes 5 \ wache +e 
3 
» | 
Substituting in equation (2) In. 
‘ o Felt 3x3x1 10 182 3,000 ) 16°5 
/ and 20 305 3,600 | Approx. || 11-8 
f l /kg 2x2» 50 555 5,000 * go. 9-0 
‘ / 100 740 | 000 8-1 
’ aN i 200 770 ~~ _ | . 
3:14 h’ since g = 386 in. per sec. per sec. Felt with cork lamine bonded | 3 x 3 x 1 10 244 6,000 Do. | 24-5 
with glue. and 20 400 6,400 } 16-0 
/ lok 2x2x1i1 50 735 Too — 
: sf a 100 1,050 stiff - 

V h sia ene ly E | 200 1,200 } to test. — 
Neglecting damping, therefore, we have from equa-| As above, but with bonded | $x38x1 10 128 3,600 Do. 28-1 
tion (4) ‘ | latex. and 20 208 4,200 20-2 

- | 3x3x1 50 370 5,500 14-8 
y fh 100 552 | 6,500 11-7 
— (5) 200 752 — -- 
10k ee ee -_ ae eee. See) no Ps) takes 
- ; f2 h Cork material 3x3x #2 10 1,870 3,430 Approx. 1-83 
or, in decibel units, 20 log -—. and 50 1,250 4,130 0:8 to 3:3 
10k 2x23x 8 100 1,000 4,960 1-0 4°96 
Discussion of Formule. It is clear from equation — — —_——— 
(3) that, for all applied frequencies greater than the TABLE IV.—Creep anp INCREMENTAL STIFFNESS WITH TIME. 
natural, the attenuation increases with frequency. | A ” ab . . HN ee. oe a : 
Ss Fs : | | Incremental Stiffness. 
As the ratio increases, particularly when the _ Lee i Creepin | . 

. . fo : 7 Material. Size. Lb eee in —- thousandth i 
damping is small, the attenuation tends to increase nee oe we of an inch, Initial, Final, Final. 
as the square of the applied frequency. | Lb. per sq. in. | Lb. persq.in. | —_Initial 

At resonance, when w = wy , _ — ~ 
, ’ ; 
In. | 
o8 Rubber 3x3 x 14 | 200 600 60 1,500 1,900 1-27 
Sa | 100 600 45 1,050 1,330 | 1-26 
y a . 30 600 20 970 970 1-00 
/ B aioea . a i ee alien saecibichleeciien ninsioindnamidl sethinassalitetiiets shinctenashcbnttesan 
fle (% ) Cork .. : 3x3x} 100 30 200 1,830 2,120 1-16 
\ Sa 10 30 23 875 875 1-00 
° = : > B | Felt _ 3x3 e Ee 200 war) we "105 ~ 4,500 F 200 ney 160 
i.e., the attenuation is less than unity. If then, “— ae . ro > 26 1/220 1440 1-18 
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is small compared with unity, the force transmitted 


to the ground is 
body. 


5 ; 
4 times that of the vibrating 
w B 


At resonance therefore it is important to 


fast as it would in the absence of damping. 






frequency of the vibration though not quite so | and also in decibels for a ra 
|of vibration commonly encountered in practice 


It is clear from equation (5) that, other things It is clear from Table I why it is so difficult to 


nge of applied frequencies 
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Fie. 1. Hau or TRANSPORT Fic. 2. Lecture THEATRE. 
attain a large attenuation to a vibration of low|shows that the incremental stiffness is, except, and to discuss their problems in an atmosphere of 
frequen: y. in lightly-loaded cork, intermediate numerically mutual interest. In this way, much advantage should 


Notes on the Elastic Properties of Materials Given 
Tablee Il, 111 and I1V.—In all the materials 
examined the stiffness varies with the amplitude of 
the vibration, an increase in amplitude causing a 
decrease in stiffness. The figures given are for zero 
amplitude. For an amplitude of vibration of 
00025 in. the stiffness is of the order of 10 per cent. 
less in rubber and the cork material and 16 per 
cent. less in the felt material. A similar effect 
noticed in the measurement of damping, the re- 
duction for in the velocity of the 
vibration from zero to 0-6 in. per second being 
indicated in Table 11 for rubber. For the other 
materials in Table III the effect is not so definite 
as it is obscured by variability of the material. No 
consistent effect with frequency has been detected 
in the stiffness or damping of these materials over 
the range from 20 to 110 cycles per second. 

Tables II and III show that the thickness of the 
specimen has an important bearing on the stiffness 
in the case of rubber, but not for the other materials. 
This is to be expected as there is appreciable lateral 
flow in rubber when compressed and none in the 
other materials. ‘Table I] shows that the thickness 
ratio provides a unifying for stating the 
dynamic stiffness of specimens of rubber of different 
thicknesses. The static stiffness, however, is not 
independent of the specimen dimensions for a given 
thickness ratio. 

In all the materials examined the dynamic stiff- 
ness increases with loading, but in one case, cork, 
the static stiffness decreases with increased loading. 


wn” 


Is 


an increase 


basis 


In rubber and cork the dynamic-stiffness factor 
increases with loading but in felt the effect is 
reversed. 

For experimental reasons the permanence of 
the elastic properties of a material during its life 
are conveniently deduced from observations of 
incremental stiffness made at intervals during a 
life test carried out at an appropriate loading. 


By adopting this method the life test can be uninter- 
rupted although using only simple loading and 
creep-measuring apparatus to the 
dynamic-stiffness testing apparatus.* 

Comparison of Tables II and LI with Table IV 


as opposed 


* See loc. cit 
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between the static and dynamic stiffnesses. This 
is to be expected from the “ zero-frequency dynamic 
stiffness *’ definition of incremental stiffness, and 
justifies the use of the incremental-stiffness test 
as an indication of changes in dynamic stiffness 
life. Table II that the rubber 


during shows 


samples at 100 lb. per square inch and less are very | 


constant in elastic properties, but it was noticed 
that the 200 Ib. per square inch sample showed 
cracks at the end of the test. The rate of creep 
decreased with time, but a steady value had not 
been reached by the end of the test. The 100 Ib. 
per square inch sample tended to double its creep 
for a ten-fold change in time. The change in incre- 
mental stiffness linear time. The cork 


was with 


and felt samples changed more in the first few | 


days of the test than the rubber, but they appeared 
to have become stable after 10 and 40 days, respec- 
The tests carried out under dry 


tively. were 


conditions, it having been observed that the felt 


samples tended to become soft when damp. 


(T’'o be continued.) 





THE SCHOOL OF RAILWAY TRANS- 
PORT AT DERBY. 


Tue School of Transport which has been built by 
the London Midland and Scottish Railway at Derby, 
to perform functions not unakin to those of a military 
naval staff was formally opened by the 
Minister of Transport, The Rt. Hon. Leslie Burgin, 
M.P., on Friday, July 22. The staff of the railway 
exceeds 230,000 people, rather more than half of whom 
are engaged in the operating department, while a further 
large proportion serve in the commercial department. 
In such a large organisation there is a potential danger 
that the outlook of the personnel will become too narrow, 
and there is a further danger that ideas and experience 
may be wasted when a practised hand retires from the 
To overcome these disadvantages, it was 
suggested by Mr. E. J. H. Lemon a few years ago that 
some central medium, whereby the most promising 
younger members of the staff could receive theoretical 
and practical instruction in the latest methods, 
should be established. The new school is the outcome 
of this proposal. It will, however, also afford, it 
hoped, a clearing house for ideas, for it will enable 
officers of the company both to get to know each other 


or college, 


service 


Is 





accrue, not only to those concerned, but to the 
company’s organisation as a whole. 

Given the right conditions, this interesting experi- 
ment should prove a success, and this success is more 
likely to be enhanced than mitigated by the accommo- 
dation that the company has provided. It is intended 
that the school shall be residential and that the average 
course shall last about a month. There are, therefore, 
| fiftv bedrooms, the equipment of which would not 
disgrace a first-class hotel, while the living and lecture 
rooms have been furnished on the same high standard. 
The first principal of the school is Colonel L. Manton, 
D.S.0., O.B.E.. and the remainder of the technical 
staff will be selected from the existing personnel of 
the company. supplemented by lecturers drawn from 
a panel of practical men holding positions of respon- 
bility. Derby was chosen as a site owing to its geo- 
graphical position on the system and owing to the 
fact that the presence there of locomotive, carriage 
and wagon works, marshalling yards, control offices 
and research laboratories will facilitate practical demon- 
| strations. 
| The building, a plan of the ground floor of which is 
given in Fig. 3, opposite, has constructed in 
Osmaston Park, and consists of three sections: educa- 
tional, domestic and social. The domestic portion has 
| three storeys and contains the bedrooms for the students 
and staff, as well as a housekeeper’s flat. As will be seen, 
a main corridor leads from the entrance hall on the 
| ground floor to the hall of transport. This hall 
118 ft. long by 47 ft. wide, and, as will be seen from 
Fig. 1, is surrounded by an aisle which is divided from 
|the centre by a colonnade. The central space is 
sunk 3 ft. 6 in. below the floor and in it will be placed 
an electrically-operated model railway, with com- 
plete full-scale signalling and other apparatus for 
demonstrating train operations. On the east side are 
five rooms and a lecture room, with seating 
accommodation for 120 persons. As will be clear from 
Fig. 2, above, this theatre can be used for showing in- 
structional films, and for this purpose is equipped with 
the latest projection and sound-reproduction apparatus. 
The domestic and social quarters are on the west side 
of the hall, while connecting the two wings are the 
sitting rooms, library and administrative offices. 

The architect was Mr. W. H. Hamlyn, F.R.1.B.A.. 
the railway company’s principal architect, and the 
main contractors were Messrs. Holliday and Green 
wood, London. The building is constructed of brick 
walls faced with multi-coloured brick and pointed with 
a light-cream mortar. The dressings are of Portland 
stone. The roof and supporting columns in the hall 
of transport are of reinforced concrete, and the same 
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material has been used for the constructional floors, ; 


which, except in the lounge and some of the offices, 
are covered with Korkoid tiles. 
are carved on a large cartouche over the central door- 
way, while small sculptured panels on the lower part 
of the main elevation represent some of the principal 
activities of a railway, such as locomotive construction, 
carriage building and research. 
out by Mr. Denis Dunlop. In the entrance hall are 
two mural paintings by Mr. Norman Wilkinson, one 
symbolising the development of transport by sea and 
the other transport by rail, while in the lounge is a 
similar panel by Mr. Hamlyn, Messrs. J. F. Cooper, 
H. H. Matthews and J. Carter, of the architectural 
staff, indicating the portico at Euston with, on the 
right, a portion of Drummond Street as it existed when 
the station was built. On the left, the street as it is 


to-day is shown with a portion of the new building | 


to suggest the new Euston that is being erected. 

The building is heated on the low-pressure hot-water 
system by three Ideal magazine-type boilers, which 
are thermostatically controlled by time switches. The 


mains are laid in trenches or ducts, insulated with | 


glass silk, and are connected to wall or panel radiators. 
The hot-water service is on the indirect system, from 
two 500-gallon caluzifiers. The ventilation of the bed- 
rooms is by ducts, which are connected to an air-pump 
ventilator in the turret. Several of the larger rooms 
are equipped with extractor fans. Current for lighting 
and other purposes is supplied from the company’s 
own station, the conduit being arranged to allow of 
extensions. In the hall of transport, under-fioor fibre 
ducts are laid to allow of complete flexibility for the 
re-wiring of signalling and track circuits used with the 
model machinery. 








THE CONVERSION OF A L.N.E.R. 
ATLANTIC-TYPE LOCOMOTIVE. 


One of Mr. H. A. Ivatt’s early Atlantic-type loco- | 


motives has had an interesting life history, having just 
been turned out of the Doncaster works again after 
its second conversion. Built in 1904 as one of Ivatt’s 
standard wide-firebox Atlantics (No. 279), the engine 


was, in 1915, converted to a four-cylinder simple engine | 
with cylinders 15 in. in diameter and 26-in. stroke, | 


the outside valves, placed above the cylinders, being 
operated by Walschaert gear. The inside valves, 
placed beneath the cylinders, were driven by means of 
rockers off the outside valve spindles. 
ment involved modification of the bogie, with smaller 
wheels, and the opportunity was taken to fit a super- 
heater. The engine in this form ran some 629,300 


miles between 1915 and 1937, in later years frequently 
working the ‘* Queen of Scots ” Pullman express. 

In 1937 it was again taken into the shops and recon- 
verted to a two-cylinder engine, the cylinders now 
being 20 in. in diameter by 26 in. stroke, and 10 in. piston 
valves being operated by Walschaert gear. The exhaust 
ports are carried through a cast-steel smokebox saddle 








The company’s arms | 


This work was carried | 


The arrange- | 
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to the blast-pipe base. 


wheels necessitated by the first conversion. 
| now numbered 3279, weighs 70 tons 14 ewt., of which 
| 40 tons are on the coupled wheels. The tractive effort 
| 


adhesion being 4-77. 








SPEED CONTROLLER FOR MOTOR 
VEHICLES. 


| Many suggestions have been put forward for limiting 
the speed of road vehicles automatically when the 
|driver either consciously or unconsciously exceeds 
|legal limits, the majority depending on a governor 
regulating the throttle opening. Such devices are open 
to the objection that, unless the action of the governor 
can be cut out at will, the performance on the lower 
gears is affected, and this necessity, in conjunction with 
| the cost of fitting the governor, renders the arrange- 
| ment somewhat complicated and expensive. A device 
that is free from these objections, and that can be 
quickly fitted to the great majority of cars in a short 
time, has recently been introduced by Messrs. R. A. 

















Rothermel, Limited, Rothermel House, Canterbury- 
|road, London, N.W.6. This controller, of which a 
photograph is reproduced above, has at present only 
been developed for limiting the speed of touring 
cars in traffic control areas, but it is obviously readily 
adaptable for limiting the speeds of commercial vehicles 
to those permitted under the various regulations. The 
apparatus takes the form of a special front to replace 
the glass of the speedometer, the illustration showing 
the front in position on an actual instrument. It 
will be observed that there is a ring attached to the 
front, the ring being made of insulating material, and 
being provided on the side nearer to the speedometer 


The standard bogie with 38 in. 
| wheels has been fitted in place of the one with 32 in. 
The engine, | 
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with a gapped ring of metal. The gap is located 
between the zero and 30-m.p.h. markings on the 
| speedometer. The metal ring is connected by the cable 
| shown to the high-tension feeder wire to the magneto or 
coil distributor, the socket shown in the illustration at 
|the end of the cable being for a coil connection. A 
switch is provided, as shown, on the front of the con- 
troller for isolating the high-tension current when the 
apparatus is not in use. The switch is closed as a 30- 
m.p.h. limit is approached, and assuming the car to be 
| then running below 30 m.p.h., and that the throttle is 
opened, the speedometer needle approaches the end of 
the gapped ring. In these circumstances, part of the 
high-tension current is by-passed on to the needle, 
and from there to earth through the speedometer 
connections, and the intensity of the spark at the plugs 
| is correspondingly reduced. This effectively prevents 
| the engine developing power in excess of that necessary 
to maintain a speed of 30 m.p.h. Should the speed be 
| above 30 m.p.h. when the switch is closed, the car at 
| once drops down to this speed, and remains on the 
same point however wide the throttle is opened. 
| The small screw visible below the ring in the illustra- 
tion allows the ring to be adjusted relative to the dial 
| readings, so that a correction can be made for a high- 
| or low-reading instrument. As the current is by-passed 
to earth through the speedometer frame it does not 
affect the operation of speedometers of any type. The 
effect of the spark on the speedometer needle is entirely 
negligible, and, in fact, laboratory experiments have 
shown that the loss in weight due to pitting would only 
| be about | per cent. in ten years. There is no danger 
| of shock, as the current passes to the control through 
a highly-insulated non-inductive cable, and the gapped 
ring is also effectively insulated. As the ignition 
| current is never completely cut off, there is no risk of 
| oiled plugs or the explosion of unburnt gases in the 
| silencer. 
| 

| 








LABOUR NOTES. 


The Ministry of Labour Gazette states that among 
persons between the ages of 16 and 64 coming within 


at 85 per cent. boiler power is 18,785 Ib., the factor of | the general scheme of unemployment insurance, includ- 


| ing the special schemes for the banking and insurance 
| industries, the percentage unemployed in Great 
| Britain and Northern Ireland at June 13 was 13-4, 
| as compared with 13-0 at May 16. Among persons 
| within the agricultural scheme, the percentages were 
5-3 at June 13, and 6-6 at May 13. For the two 
schemes combined, the percentage for June 13 was 
13-0, as compared with 12-7 for May 16. On a 
comparable basis, there was an increase at June 13. 
as compared with June 21, 1937, of about 3-7 in the 
percentage unemployed among persons within the 
general scheme, and of about 3-5 among persons 
within the agricultural scheme. For the two schemes 
combined the percentage rose by about 3-6 between 
these two dates. 


At June 13, there were 1,268,566 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 45,552 less than 
at May 16. On a comparable basis there was an 
increase of about 206,000, as compared with June 21, 
1937. There were registered as unemployed in Great 
Britain, 468,756 persons who were on short time, or 
otherwise temporarily suspended from work. This was 
71,227 more than at May 16. On a comparable basis 
there was an increase of about 287,000, as compared 
with June 21, 1937. Of persons who normally seek a 
livelihood by means of jobs of short duration, there 
were on the registers in Great Britain 65,590. This 
was 1,568 fewer than at May 16. On a comparable 
basis, there was an increase of about 7,000, as compared 
with June 21, 1937. 


The total of 1,802,912 persons on the registers at 
June 13, included 1,073,755 persons with claims 
admitted for insurance benefit, 530,763 persons with 
applications authorised for unemployment allowances, 
50,800 persons with applications for benefit or allow- 
ances under consideration, and 147,594 other persons, 
of whom 32,962 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
June resulted in an increase estimated at 12,0001. in 
the weekly full-time wages of about 150,000 work- 
people, and in a decrease of 26,5501. in those of about 
420,000 workpeople. Of the 420,000 workpeople 
whose wages were reduced, the majority had received 
increases of greater or equal amounts during the earlier 
months of the year. The principal groups of work- 
people whose wages were increased were boot and 
shoe operatives in Great Britain ; workpeople employed 
in the paint, colour and varnish industry in England 








and Wales; and iron puddlers and millmen in the 
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Midlands, South Yorkshire and South Lancashire. 
The decreases affected coal miners in Northumberland, 
Yorkshire, Nottinghamshire, Derbyshire, Leicestershire, 
Staffordshire, Cannock Chase and Scotland, whose 
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wages vary in accordance with changes in the proceeds | MESSRS. THE PARSONS ENGINEERING COMPANY, LIMITED, ENGINEERS, SOUTHAMPTON. 


of the industry. The changes so far reported in the six 
completed months of 1938 are estimated to have 
resulted in a net increase of 270.0001. 
full-time wages of 2,360,000 workpeople and in a net 
decrease of 8.7001. in those of 153,000 work people. 


The number of trade disputes involving stoppages 
of work, reported to the Department as beginning in 
June, was 65. In addition, 27 disputes which began 
before June were still in progress at the beginning of 
that month. The number of workpeople involved in 
these 92 disputes, including workpeople thrown out 
of work at the establishments where the disputes 
occurred, was about 21,000, and the aggregate duration 
of the disputes in June is estimated at about 175,000 
working days. 


At the end of June, 6,995 members of the Boiler- 
makers’ and Lron and Steel Shipbuilders’ Society were 

signing the books,” as compared with 6,767 at the 
end of May. The number of members on superannua 
tion benetit increased from 4,008 to 4,013, and the 
number on sick benefit decreased from 999 to 900. The 
expenses in June were 3.9201. 4s. 10d.; in May they 
amounted to 4,0191. ls. 3d. There was a net increase 
in the membership of 357. 


Addressing the annual conference of the Mine 
workers’ Federation of Great Britain, which was held 
it Whitley Bay last week, Mr. Joseph Jones, the 
president, alluded to the scheme for combining all the 
existing organisations of miners into one union, which 
was mentioned in these notes a week ago. They must, 
he said, have constructive policy. He entirely 
agreed with the view that the strike weapon was out 
of date Indeed, faced with entirely in 
tractable opposition, no modern miners’ leader could 
advocate such a course, and, if he did, he would only do 
so a8 a last resort But that did not mean, Mr 
continued, that they must be quiescent or that they 
must fold their arms and do nothing They needed 
to remodel their organisation and bring to it 
hope and inspiration I assert without reservation,” 
he declared, that in its present form, the Miners’ 
Federation cannot function as effectively or efficiently 
uw the claims of its membership demand.” 


a 


unless an 


Jones 


a new 


Proceeding to discuss the question of distribution 
costs, Mr. Jones claimed that a careful analysis of the 
effect of the selling schemes would prove that the mine 
worker had secured an altogether disproportionate and 
inadequate share of the increased proceeds as a result 
of higher prices imposed ostensibly to improve his 
earnings. The results of the increased prices had been 
by the employers and 


unquestionably shared mainly 
the distributors 


The committee's scheme, for the combina 
tion of all the existing organisations of mine workers 
in a single national union, was considered by the con 
ference in private At the end of the sitting, Mr. Jones 
announced that the of the executive the 
subject had been referred to the districts for further 
consideration and a decision for or against its adoption. 
\ special conference would be held, he said, within 
six months, probably in London, and if the districts 
accepted the principle of they would 
ible to submit amendments The discussion 
to-day,” Mr acdde Il, helpful and 
hopeful 


executive 


report on 


the scheme, be 
to it 
wars 


Jones very 


The conference unanimously adopted a resolution 
declaring that nationalisation of the coal mines and 
by-products had become a grave national necessity, 
and that the acute problems affecting the industry 
und those engaged in it could not be effectively dealt 
with so long as the mines were privately owned. Ina 
contribution to the on the resolution, 
Y orkshire delegate said that mar y of the mine managers 
would prefer to work under a form of nationalisation. 
It was the directors, many of whom knew nothing of 
the practical working of a coal mine, who determined 
the policy and had the last word about the mechanism. 


discussion a 


A resolution moved on behalf of the South 
Waies Federation declaring that in view of the excessive 


Was 


overtime as the result of increased mechanisation of 
coal-cutting and conveying, the executive should be 
instructed to press for an amendment to the law 


defining the term “ emergency ” as meaning only work 
necessary for the safety of the mine and the protection 
of life Mr. Edwards, the secretary of the Mine- 
workers’ Federation, said that the executive had 
already drafted an amendment to the law and presente d 


a week in the | 


| increased leisure for recuperation. 
| hours 
abnormal unemployment in the industry. 


(For Description, see Opposite Page.) 





Unless questions of safety 
were involved, he added, there should be no overtime 


it to the Mines Department. 


at all. The resolution was adopted. 


The conference adopted a resolution urging the 
proposing among other things that the section dealing 
with industrial diseases should be so amended that any 
person disabled in the course of his employment, 
whether scheduled or not, should be entitled to com- 
pensation. The executive were instructed in another 
resolution to take every possible step to ensure that 
any new mining legislation gave the workman the 
same right to prosecute for breaches of the law and 
regulations as was now given to employers and divisional 
inspectors 


A resolution was adopted unanimously instructing 
the executive to take all possible steps to bring about 
an immediate reduction of working hours in the coal- 
mines of this country. The increased nerve strain and 
physical exhaustion caused by intensified mechanical 
mining made it necessary, it was declared, to provide 
A reduction of 
contribute towards reducing the 


would also 


In his presidential address to the annual conference 
of the Amalgamated Union of Building Trade Workers, 
which was held at Morecambe last week, Mr. Luke 
Fawcett said that it was amazing that so many skilled 
craftsmen should be without work. We were supposed 
to be in the midst of a great building boom. 
true to say that more building construction was in 
progress in this country to-day than ever before. Yet 
there was this terrible unemployment. The stabilisa- 
tion not 
industry in general depended upon what action the 
Government were prepared to take now. Defence 
work was no substitute for a well-planned building 
programme, its demands were so uncertain. 


At York last week, executive representatives of 
39 of the unions belonging to the Engineering Joint 
Trades Movement again considered the question of 
their attitude to the re-armament speed-up proposals. 
The conference, after discussion, adopted the following 
resolution :—*‘* That this meeting not consider 
there any justification for relaxation of existing 
regulations or working conditions.’’ The Amalgamated 
Engineering Union and the National Union of Foundry 
Workers did not attend, although invited to do so. 


does 
18 


The Ministry of Health states that nearly 290,000 
applications have now received from persons 
wishing to become contributors under the pensions’ 
scheme for black-coated workers, which was brought 
into being by the passage of the Pensions (Voluntary 
Contributors) Act last year. Over 210,000 applicants 
have already been accepted. A big increase in the 


been 


volume of applications is expected towards the end 








of this year, as the period during which specially 
advantageous terms are offered to older applicants 
will expire at the beginning of 1939. Up till January 2, 
1939, anyone who was under 55 on January 3 of this 
year and is qualified in other respects, can join the 


necessity for a new Workmen’s Compensation Act, and | scheme at a flat rate of contribution of 1s. 3d. (10d. if 


insured for widows’ and orphans’ pensions only) in the 
case of a man and of 6d. in the case of a woman. On 


| and after January 3 next, contributions as low as these 


} 


It was | 


merely of the building industry, but of | 


will be possible only for entrants 21 years old; older 
men and women who put off entering until that date 
will have to pay higher contributions, the amounts 
rising with the actual age of entry. On and after that 
date no applicant over 40 years of age will be accepted. 
It is estimated that there are some 2,000,000 men and 
women outside the scope of the existing Widows, 
Orphans and Old Age Pensions’ Scheme who are 
qualified to insure for pension under the new Act. 


Mr. Arthur Deakin, the assistant general secretary 
of the Transport and General Workers’ Union, contri- 
butes an interesting article to the July issue of The 
Record, the journal of the organisation, on the arrange- 
ment recently arrived at, with the aid of the Bank 
of England, to reconstitute the undertaking of Messrs. 
Richard Thomas and Company. The business is being 
financed by the Bank of England to the extent of 
6,000,0001. in debentures and shares, and the control 
passes into the hands of a special committee of four, 
of which the Governor of the Bank of England, Mr. 
Montague Norman, chairman. The three other 
members will be Sir William Firth, chairman of Messrs. 
Thomas and Company, Lord Greenwood, chairman 
of Messrs. Dorman Long and Company and president 
of the Iron and Steel Federation, and Mr. E. H. Lever. 
joint secretary of the Prudential Assurance Company. 
The control is intended to operate for seven years or 
until the prior lien stock is redeemed, whichever is the 
longer period. 


is 


Looking at the result of the re-orientation, Mr. 
Deakin says that “ there seems to be little reasonable 
doubt that the plant will fulfil the expectations of the 
promoters and that the works will compare favourably 
with anything else in the industry in any part of the 
world.” ** It is suggested,” he continues, * that the 
operation of the plant will strengthen the position of 
British industry in the world’s trade. If this happens, 
then those responsible for the development will earn 
the everlasting gratitude of those thousands of sheet 
and tinplate operatives whose lives are so closely 
interwoven with the industry. The venture called 
for a very great deal of courage, and is an instructive 
example of the hazards of large scale industrial develop- 
ment. Having regard to this aspect of the trend of 
industrial development, it does seem to me that the 
time is not far distant when some very carefully pre- 
pared scheme of public control ought to be considered. 
especially having regard to the frequently recurring 
trade cycles that operate in the industry. In addition, 
it must be realised that steel-producing plant has a 
very definite place in relation to the supply of raw 
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| and also finished materials which have to be produced 
| to meet the increasing demand arising from mechanisa- 
| tion in world armament development.” 


Under an Uruguayan Ministerial Decree, labels indi- 
cating their character have to be attached to all toxic 
products intended for industrial use. The regulations 
cover the following products: Arsenic and arsenical 
products, hydrocyanic acid and cyanides, phosphorus, 
strychnine and its salts, nicotine, strong acids (hydro- 
chloric, sulphuric, nitric), caustic soda and potassium, 
caustic solutions, ammonia, together with mercury, 
lead, copper, zinc and their compounds. Containers 
must be labelled “ poison” and must bear the sign 
indicative of poisons, as well as the name of the sub- 
stance they contain. The customs authorities are 
instructed to prohibit the importation or exportation of 
products in regard to which the regulations have not 
been complied with. 


At a sitting of the Superior Committee on Industrial 
Hygiene of the French Ministry of Labour, the workers’ 
delegates submitted a resolution, which will come up 
for discussion at a future session, demanding that the 
composition of industrial and commercial products 
should be indicated on their containers, and that an 
official list should be drawn up of toxic compounds 
liable to cause the occupational diseases specified in 
the Decree of October 16, 1935, on compulsory notifi- 
cation. 








GENERATING SET WITH STAND-BY 
ENGINE. 


In certain circumstances, it is of great importance 
that there shall be no failure in an electrical supply, and 
to ensure against the possibility of such a failure, 
Messrs. The Parsons Engineering Company, Limited, 
Town Quay Works, Southampton, have recently com- 
pleted the generating set illustrated on the opposite 
page. The set consists of two standard Parsons 
industrial-type four-cylinder engines, mounted in 
common with an alternator on an L-shaped bedplate. 
The alternator is mounted on a swivelling turntable 
pivoted exactly on the intersection of the centre lines 
of the engine bases, which are at 90 degrees. The 
turntable is provided with a locking device and stops, 
so arranged that it can be swung round through 
exactly 90 degrees and locked in either position imme- 
diately. The couplings on the two engines are of a 
special quick-release design, giving the advantage of 
a dog drive without backlash, and in the event of 
failure of the particular engine in use, the alternator 
can be uncoupled, swung round, and coupled up to 
the other engine in a very short time. The alternator 
is made by Messrs. The Lancashire Dynamo Crypto, 
Limited, and is provided with an exciter and an 
automatic regulator on the top of the machine, belt- 
driven from an extension of the alternator shaft. The 
engines are identical, and are four-cylinder 10-20 h.p. 
models operating on petrol, similar to the marine units 
described in ENGrNgeRtNG, vol. ecxxx, page 553 
(1903). They are fitted with both magneto and coil 
ignition and electric starting, and are also provided 
with a centrifugal-type water pump, giving a rapid 
circulation; they have been designed for continuous 
service in a tropical climate. The engines are of a type 
capable of being dismantled with a minimum of trouble, 
a generous hand-hole door being provided through 
which the whole of the moving parts can be inspected 
by simply removing six nuts. The arrangement of the 
two engines and alternator described results in a 
unit occupying a minimum of floor space. 








WELDED WATERLESS-TYPE KLONNE 
GASHOLDER AT DAGENHAM. 

IN our issue of October 29, 1937, page 492, we gave 
a short account of a welded waterless-type Klonne 
gasholder at that date in course of erection at the 
works of Messrs. Ford Motor Company, Limited, 
Dagenham, by Messrs. Horseley Bridge and Thomas 
Piggott, Limited, Horseley Works, Tipton, Staffs. By 
the courtesy of this latter firm, we are now enabled to 
amplify the account of this interesting structure, which 
| was the first welded gasholder of its type to be con- 
| structed in this country. The storage capacity is 
| 2,000,000 cub, ft., the diameter is 126 ft., the height 
| to the top of the domed roof being 197 ft. 9 in., the 
| total height being increased by a turret-like ventilator 
| shown on the drawings, Figs. | and 2 on this page, but 
not visible in the external view, Fig. 6, on page 130. 
The cylindrical shell, 185 ft. 3 in. high from the base 
angles to the level of the top gallery, is made up of 
39 rings of plate, #4 in. thick, each ring consisting of 
24 plates, measuring 16 ft. 6 in. long by 4 ft. 9 in. wide. 
The rings are butted, the horizontal circumferential 
joints being covered by Tee bars. The vertical seams 
are also butt-jointed and are covered by rolled-steel 
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joists extending for the full height. This reinforcing of 
the shell by a grid of Tee-bars and joists results in a 
stiff structure, the stiffness being further increased by 
the platforms of five galleries, which are, in effect, 
girders. The Tee-bars and joists are connected by 
gussets in the corners of the intersections. : 

It will be understood, however, that the Tee-bars, 
joists and girders serve also as butt-straps, this con- 
struction being a particularly suitable one for welding. 
Naturally, plates of the size involved needed holding 
in place while welding was proceeding, and this was 
effected by tacking the structure together by bolts, | 
which were afterwards replaced by rivets yy in. in 
diameter, spaced at wide intervals, countersunk on 
the inside. The butt joints throughout had a clearance 
of % in., which space was, of course, filled with the 
weld metal, good penetration being effected. The 
points of the rivets were also welded and the whole 
of the welds were ground flush internally by electric 
grinders so that a smooth cylindrical surface is provided 
for the piston. The edges of the tee-bars and joists 
were fillet-welded to the shell externally. Altogether 
the amount of welding involved was approximately 
80,000 ft., i.e., over 15 miles, this figure not including 
the welding of the rivet points. The bottom of the 
gasholder is, as shown in Fig. 2, page 129, flat, and is 
made up of steel plates disposed as shown in Fig. 5. The 
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purlins. From the view of the underside of the piston 

| given in Fig. 9, above, it will be realised that riveting 
rp largely employed as well as welding, as it also 
is for the roof. Riveting was used, not as giving 
| a stiffer structure, but simply because the domed shape 
| would have involved an uneconomical amount of 
| scaffolding for the welders to work on. No doubt in 
| later examples of the gasholder some means will be 
adopted to enable welding to be used and erection will 
thus be still further simplified. 


Before dealing with the erection of the gasholder, | 


its general features may be briefly alluded to. Two 
means of access to the roof and galleries are provided, 
viz., an enclosed electric lift with safety devices, and 
a zig-zag staircase. A gangway from the top gallery 
across the roof gives access to the central turret which, 
as well as carrying a ventilator, accommodates an 
electric lift so that the top surface of the piston can be 
reached at whatever height it may be. 
operated emergency lift is also provided for this pur- 
pose. The space above the piston is well lighted by 
windows in the roof, hinged so that the under surface 
of the glass can be cleaned from outside. An external 
indicator enables the position of the piston to be ascer- 
tained. 

The piston, which rises and falls according to the 
relation between gas supply and demand, bears at 





outer ring is of % in. plates, the inner strakes being fin. 
thick. . Welding, with bolt and rivet tacking, was also | 
employed here. , 

The whole of the seams in the bottom, which were | 
lapped and fillet-welded, were tested by means of | 
paraffin before the floor was lowered to the ground, | 
and no leaks were visible anywhere. The domed roof | 
is self-supporting and is constructed of steel sheets, | 
4 in, thick, lapped and fillet-welded, on rolled-steel | 
channel rafters and purlins. The piston is of a generally | 
similar construction, though having heavier rafters and ' 





its periphery, on the upper surface, a skeleton structure 
carrying two rings of wooden rollers, the rings being 


widely spaced in the vertical direction, so that the | 
The lower ring can be inspected | 


piston cannot tilt. 
from the top of the piston and the upper one 
light gallery on the carrying structure. The 
device is of a new type. To the periphery of the 
piston is fitted a steel ring in U-shaped sections, so that 
it is capable of expansion and contraction, and carrying 
the actual sealing ring, which consists of six layers of 
a special rubber and fabric flexible material. This ring 


from a 
sealing 


A hand- | 
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is kept in contact with the gasholder surface by a 
number of weighted bell-crank levers, the surface being 
automatically greased. The resulting joint is not only 
gas-tight, but does not set up undue friction to oppose 
the piston movement and therefore to interfere with 
the load on the gas. A view of a quarter of the upper 
surface of the piston is given in Fig. 3. The gas 
connections are seen in Fig. 2. They consist of an 
inlet and outlet pipe, both 30 in. in diameter, and formed 
of butt-welded steel plates } in. thick. The outlet 
pipe is also seen in Fig. 9. The piston is supported 
when at the bottom of the gasholder on 24 blocks, 
16 in. high, consisting of two vertical steel channels 
with 3 in. base and cap plates welded together, the 
blocks themselves being welded both to the wall and 
bottom of the gasholder. 

The initial stage of the erection of the gasholder is 
shown in Fig. 7, on the opposite page. The first 
process was the welding of the prepared bottom plates, 
which was done from the centre radially. Then followed 
the lowering of the finished bottom on to its concrete 
bed and its testing. The piston was next erected, thi: 
being the stage shown in Fig. 7. None of the shell 
is in place, though the start of the vertical joist members 
can be made out at the right of the illustration, in 
appearance like a ring of posts. The lowest ring of 
shell plates was then assembled and welded together 
with the vertical columns, all the welding being done 
in place. One seam of the joist weld was finished 
before the work on the one on the other side was 
commenced, The first ring of Tee-bars was then welded 
to the shell and the gusset plates between the joists and 
tee-bars were welded to the latter, the welding of the 
gusset plates to the former having been done before the 
joists were erected. The internal welding proceeded 
at the same time as the external welding, except that 
the former was one ring of plates behind the latter. 
The welding was carried out by the step-back method 
in order to eliminate contraction. As soon as sufficient 
shell plating was in place the piston was finished with 
respect to sealing, and compressed air was admitted 
underneath it. The amount of air admitted was 
regulated so as to keep the piston at a convenient level 
for welding and grinding. No scaffolding was, there- 
fore, needed, the men working on the surface of the 
piston and staging for the outside work being slung 
from the edge of the plates. 

The welding current was obtained from a large hut 
on the site, into which a three-phase, 400-volt supply 
was led, and this hut housed the main switchgear, 
meters, condensers, &c. An oil-immersed circuit breaker 
large enough to control the whole of the electrical 
| equipment was installed, as well as other sub-switch 
| fuse gear to control such auxiliary plant as an electric 
crane, air compressor, blower motor, motor generators, 
| power plugs and lights, the single-phase supply being 
obtained from one of the phases of the three-phase 
supply. The bulk of the load was taken by the welding 
transformers and motor-generator sets, and the supply 
was given as shown diagrammatically in Figs. 10 and 11, 
annexed. An armoured cable was run underground from 
|the hut and a switchboard was erected up against the 
| concrete foundation and roofed in. Two 2-in. conduits 
were laid under the foundation, and drawn 
through from the switchboard to the two points a in 
Fig. 11. Three transformers were then grouped and 
connected at each of these points and also near the 
switchboard. There was thus a 400-volt supply feeding 
transformers at three positions round the base of the 
gasholder, the cables being secure from damage. As 
the welding equipment was carried on the top of the 
piston, which had to travel upwards for a_height 
approaching 200 ft.. some flexible method of connec- 
tion from the switchboard was necessary. A second 
switchboard 6 was arranged on the top of the piston, 
and three trailing cables ¢ were taken up from the 
bottom switchboard to it. The weight of these cables 
was carried by wooden drums d bolted to the under- 
side of the piston and situated radially equidistant, 
the cables being laid out originally on the floor of the 
gasholder in such a way as to make it impossible for 
them to foul one another when slack. From the piston 
switchboard three feed cables radiated to the welding 
points, each cable supplying six welding plants. There 
| were thus 18 welding plants disposed round the peri- 
phery of the piston. As soon as the piston commenced 
to float it became insulated from the gasholder, as the 
sealing device precluded metallic contact. Heavy 
|copper leads from the transformers were therefore 
bolted to the shell plate at intervals and also to the 
piston. This method of current supply obviated the 
necessity of carrying cables over the top of the gas- 
holder shell, which would have involved large coils 
hanging in exposed positions. The installation was 
carried out by Messrs. H. V. Stone and Company, 
39, Spring-street, London, W.2, and proved highly 
successful, the welding being carried out from begin- 
ning to end without any kind of interruption. The 
method of erection adopted for the gasholder was 
undoubtedly well conceived and the work was com- 
pleted rapidly. This being a pioneer installation in 
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this country, Messrs. Horseley Bridge and Thomas 
Piggott, Limited, will no doubt, as the result of 
experience gained, be able to introduce modifications 
of procedure which will further reduce the time required 
for waterless gasholder erection. 








HEALTH CONDITIONS IN THE 


TROPICS. 


A MEETING of the Ross Institute Industrial Advisory 
Committee, at the offices of the Rubber 
Association, 19, Fenchurch-street, E.C.3, on April 29, 
was representative of both science, technology and 
trade, as applied to or concerned with health conditions 
in the tropics. The chairman, Mr. G. H. Masefield, 
reported that action had been taken by the Institute 
to secure, if possible, a reduction of the freight rates on 
approved anti-malarial mixtures. 
been already obtained in the Union of South Africa, 
Rhodesia, and in the Belgian Congo. 

Very substantial progress has followed the application 
of tropical hygiene in the tropical lands of which 
representatives were present at the meeting. The 
irrigation of the Gezira, between the Blue Nile and the 


White Nile, provided means for the ready transmission | 


of diseases and especially for a considerable increase 
in the incidence of malaria, but by the application of 
suitable measures during the irrigation and the wet 
seasons, to prevent the breeding of the anopheline 
mosquito, malaria was kept under reasonable control. 

Further in to bilharzia involve 


measures regard 


medical inspection of the indigenous population. In 
Malaya and Ceylon great progress has been made. 
Malaya lagged behind the tea estates in Assam and 


also the great copper mines, both in the Belgian Congo 
and in northern Rhodesia, in the housing of 
labour. Now, on the more advanced estates, labourers 
were being provided with small houses with two rooms. 
The prevention of malaria by means of flushing has 
been developed in Malaya ; small dams are constructed 
in a stream or drain’ and the discharge therefrom can 
flush out even a mosquito, which has a high capacity for 


living in running water. The flushing system drains 
the water course and flushes the bed and, unless the 
larvw are very adaptable, they are stranded and die. 


Developments are also being made in the use of shade, 
suitable plants being selected for shading small streams. 

Experiments are being conducted with air condition 
ing, of the most interesting instances being at the 
Singapore Dairy Farm, where some of the cattle are 
kept in an air-conditioned barn during the day to be 
wlowed for grazing during the night. A home 
experiment, carried out in the Department of Industrial 
Physiology at the London School of Hygiene and 
rropi« il Medicine, has concerned with the 
lesign and construction of sir-conditioned cubicle 
\s a result of the particular design of the walls and 
comprising twenty-one separate panels, each 

about 27 Ib., fitted and clipped togethe: 
and incorporating metallic insulation, heat 
reduced and a powerful 
ur-conditioning unit is required than would be needed 
in ordinary room in a tropical bungalow. As an 
example of the results obtained, with an outside tem 
perature of LOO deg. F. dry bulb and 90 deg. F. wet bulb, 
a small portable air-conditioning unit maintained 
within the cubicle a dry-bulb temperature of 81 deg. FP. 
und a wet-bulb temperature of 69 deg. F. when 25 cub 
it. of fresh air minute were being admitted, an 
umount) which ample two occupants. The 
value of such a room in the tropics for rest and sleep, 
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penetration has 
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per 
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for hospital use and for other purposes, may prove, 





in many circumstances to be very material 

Gvuipe To Orrrcrat STatrstics It is announced by 
H.M. Stationery Office that Vol. XVI of the Guide to 
Current Official Statistics for the year 1937, has just been 
published The volume contains 406 pages, and is 
obtainable from the Stationery O.lice, price Ls., or Ls. 5d. 
post tree 

Tue Rovat Arr Force Expansion PrRoGRAMME 
It has been announced by he Air Ministry that two 
further measures have now been taken to increase 


the output of aircraft and eng nes required in connection 


with the accelerated Royal Air Force expansion pro 
gramme. in order to provide the greatly increased 
supply of carburettors needed for the aircraft now on 
order, it has been decided to establish a further Govern 


ment factory for this purpose. The carburettor factory 
is to be erected in Coventry and will be managed by 
Messrs. The Standard Motor Company, Limited. Building 
operations have already been commenced, and it is 
expected to begin production early next year. Exten- 
sions to certain existing factories have also been decided 
on, among them being included the works of Messrs. 
The Bristol Aeroplane Company, Limited, which are 
already engaged on large-scale production of aeroplanes 
engines for the Royal Air Force. The extension 
which will, in the main, be financed by the Govern 
being put in hand immediately 
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work 


ment, ta 


|} two companies. 


Growers’ | 


| company’s works at Witton, near Birmingham. 
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PERSONAL. 


We are informed that Mr. E. R. Trovcutron, O.B.E., 
vice-chairman of Messrs. International Diatomite Com- 
pany, Limited, and of its subsidiary, Messrs. Moler | 
Products, Limited, has been appointed chairman of both 
companies. Mr. F. H. Gwynne has joined the board of 
the former, making the directorates the same for the 


Messrs. ImperiaL Cuemicat [xpusTRies, Limrrep, 
inform us that since their entry, through their subsidiary, 
Messrs. I.C.1. Metals, Limited, into the light-metal alloy 
industry, as manufacturers of strip and sheet, their 
business has grown to such an extent as to make a large 
development scheme necessary. This will involve the 
installation of a large amount of new equipment at the 





It is announced that Masor F. A. Freetu, F.R.S.. is 
retiring from the post of research manager of Messrs. 
Imperial Chemical Industries, Limited, but will continue 
to be connected with the company as consultant. 
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The Railway and Commercial (Gazetteer of England, 
Scotland and Wales, Containing a Complete List of | 
Every Railway Station, Town, \ illage, Hamlet, Parish | 
and Place in Great Britain and the * Through Rate” | 


Routes jor Merchandise , Passen yeres and Parcels. Nine- 


teenth edition. London MeCorquodale and Com. | 
pany, Limited. [Price 21s. net 
United States War De partment Port Series No. 22. | 
The Panama Canal and Its Ports Revised 1938. 
Washington Superintendent of Documents. | Price 


35 cents. | 


United States Bureau of Mines. Technical Paper No. 583. | 
1 Study of a Solvent Analytical Separation of Wazes | 
from Petroleum and Its Lubricating Fractions. By 
J. W. Horne and W. C. Hoitiman. Washington : 


Superintendent of Documents. [Price 10 cents.] 


L. | 


The Elements of Ferrous Metallurgy By Drs. J. | 
NosenHottz and J. F. OrsTerLe. Second edition. | 
New York John Wiley and Sons, incorporated. | 
London Chapman and Hall, Limited. [Price 15s. 
net.] 

United States Bureau of Vines Bulletin No. 402. 
Crushing and Grinding By Joun Gross | Price 
25 cents Bullettn No. 409. Coal-Mine Accidents 
n the United States in 1935 By W. W. ADaAMs, 
L. E. Gever and M. G. Parry [Price 15 cents.|} 


Washington 
Structural Design 


Superintendent of Documents. 


By Proressor C. T. Bisnor. New 


York ; John Wiley and Sons. Incorporated. London: | 
Chapman and Halli, Limited Price 17s. 6d. net.] 
idvanced Analytical Geometry. By Proressor A. D. | 


John Wiley and Sons, In- 
Chapman and Hall, Limited. 


New York 
London 


CAMPBELL 
corporated 
Price 20s. net.| 

Elementary Practical Mechanics. By the tare Dr. J. M. 
Jameson. Fourth edition, by ©. W. Banks. New 
York: John Wiley and Company, Limited. London : 
Chapman and Hall, Limited. [Price 13s. 6d. net.] 

{1 Manual of Foundry Practice By J. Larne 


and 


RK. T. Routers. Second edition, revised and enlarged. 
London Chapman and Hall, Limited. [Price 18s. 
inet | 


Sixteenth 
| Price 


Jahrbuch der Hafenbautechnischen Gesellschaft. 
1937 Berlin: Julius Springer. 


volume. 

30 marks. | 
Jahrbuch der Hafenbautechnischen Ge sellschaft. 
| to lo Berlin : Julius Springer. 


Index to 


Volumes 








Tus Lare Mr. E. H. BLrake.—We regret to record 
the death of Mr. E. H. Blake, which occurred on July 21 | 
at Budleigh Salterton. Mr. Blake was with the Dunlop 
Rubber Company, Limited, for a number of years. He 
joined Messrs. Morris Motors, Limited, in 1924, and 
eventually became vice-chairman of the company. He 
retired from business in 1933. He was president of the 
Society of Motor Manufacturers and Traders, Limited, 
in 1930-31, and deputy-president in 1931-32. He was a 
member of council in 1925, and continuously from 1927 
up till the time of his death 


AMERICAN SoctETY FoR TESTING MATERIALS.—At the 
recent annual meeting of the American Society for 
festing Materials, the Charles B. Dudley Medal was, 
for 1938, presented to Mr. R. H. Meyer, Research Depart- | 
ment, The American Rolling Milling Company, for his | 
paper, presented in 1937, on “ Analysis of the Brinell | 
Hardness Test.’ Mr. F. O. Clements, Research Labora- 
tories, General Motors Corporation, and Professors W. K. 
Hatt, of Purdue University, and H. F. Moore, University 
of Illinois, were made honorary members in recognition 
ontributions to the testing of materials. 


of their « 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Steel Drums for liquid and solid asphalt products, for 
the Egyptian Department of Survey and Mines. Con- 
troller, Department of Mines and Quarries, Ministry of 
Finance, mated Post Office, Cairo; August 16. 


| (T. 24861 /38.) 


Laundry Machinery, including washing machines, 
hydro-extractors, ironing machine, &c. Public Works 
Department, Pretoria ; August 25. (T. 24701 /38.) 

Electro-Dynamometer, of 150 h.p. capacity and speed 
range of 450 r.p.m. to 3,500 r.p.m., for transport work- 
shops. City Council Stores Department, Johannesburg. 
South Africa ; August 24. (T. 24812/38.) 

Spring Steel, tapered, round and flat. The South 
African Railways and Harbours Administration, Johan- 
nesburg; August 29. (T. 24944/38.) 

Bridgework, 50 tons, approximately, for 60-ft. span 
bridge. South African Railways and Harbours Adminis- 
tration, Johannesburg ; October 4. (T. 24943/38.) 

Centrifugal Pumps.—Two low-pressure and one high- 
pressure centrifugal pumps, sluice valves, and water 
meter. Public Works Department, Wellington, N.Z. 
September 20. (T.Y. 25018//38.) 


Switchgear, high-tension, transformer, &ec. Public 
Works Department, Pretoria. August 18. (T.Y 
24,951 /38.) 

Transformer, oil-insulated, self-cooled, 300-kVA. 


47,500/69,000 volts. Public Works Department, Wel- 
lington, N.Z. September 6. (T. 25,017/38.) 

Transformer and Switchgear.—Public Works Depart - 
ment, Pretoria. August 25. (T.Y. 24,950/38.) 

Tyres and Axles for locomotives, carriages and wagons. 
South African Railways and Harbours Administration, 
Johannesburg. September 5. (T. 24,941/38.) 

Flat Steel.—South African Railways and Harbours 
Administration, Johannesburg. October 4. (T. 
24,942 /38.) 

Files of various kinds. 
Hardware Branch, Simla. 


Indian Stores Department. 
August 29. (T. 24,959/38.) 








RAILWAY Sratistics.—Statistics issued by the 
Ministry of Transport show that the total number of 
passenger journeys (excluding season-ticket holders) 
taken on all standard-gauge railways in Great Britain 
in the month of March, was 100,569,199, a decrease, 
compared with March, 1937, of 7,400,677, or 6-9 per 
cent. The total tonnage of freight conveyed was 
23,572,270, in March, 1938, a decrease, compared with 
March, 1937, of 558,378 tons, or 2-3 per cent. 


CuromiumM Propuction tn Canapa.—lt is stated that 
the Chromium Mining and Smelting Corporation, Limited, 
has completed plans for the enlargement of their smelter 
at Sault Ste. Marie, with a view to increasing their 
production of chromium. The company is also planning 
the erection of a large-scale smelter in the vicinity of 
Montreal owing to the cheap cost of electricity supply 
available from hydro-electric plants. 


“ MopE.L Enereer ” Exursrrion.—The 20th annual 
Model Engineering Exhibition will be held at the Royal 
Horticultural Hall, Vincent-square, Westminster, from 
September 15 to 24. A special feature will be an exhibit 
illustrating the training of aircraft apprentices, arranged 
by the Royal Air Force. The exhibition is organised 
by Messrs. Percival Marshall and Company, Limited, 
13-16, Fisher-street, W.C.1. 


Wrecks Sratistics For 1937.—The statistics relating 
to vessels lost, broken up and condemned in 1937, 
published by Lloyd’s Register, show that, altogether, 
748 vessels of 1,066,902 tons were taken off the lists for 
such reasons. These figures do not include steamers and 
motor ships of less than 100 tons gross, or sailing ships 
of 100 tons net. Of the total, 707, representing 1,025,584 
tons, were steamers and motorships, showing a decrease 
of 333,055 tons on the figures of 1936. The tonnage 
broken up (610,783 tons) showed a decrease of 405,677 
tons, while casualties showed an increase of 71,234 tons. 


ToRRINGTON NEEDLE Beartnes.—A form of needle 
bearing contained in a case-hardened steel shell which 
can be pressed into position in a housing, similarly to a 
bronze bushing, has been developed by Messrs. The 
Torrington Company, Torrington, Connecticut, U.S.A. 


|The needles are coned at both ends, and are held in 


place by a turned-in lip at each end of the shell, the lip 
serving also to retain the lubricant. The needles run in 
direct contact with a hardened shaft, but for applications 
in which hardening the shaft is impracticable, the bearing 
is provided with an inner race. ive types are manufac- 
tured, namely, small, large and special tterns with 
both ends open ; a series with one end of the shell closed ; 
and the type with an inner race, already mentioned. 
The stock sizes cover shafts ranging from } in. to 24 in. 


in diameter. The retaining shell can be supplied 
cadmium-plated, to resist corrosion; or the complete 
bearing can be made in brass, for light duty, if 
required in sufficient quantity. Torrington needle 


| bearings are distributed in Great Britain by Mr. Alfred P. 


Mill, Sentinel House, Southampton-row, London, W.C.1. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Coal Trade.—Considerable interest was aroused 
on the Welsh steam coal market last week by reports 
that the French National Railways have now made 
allocations locally for about 270,000 tons of large coal 
for delivery over the rest of the year. It was also 
stated that they would shortly be imquiring for their 
small and through coal requirements. These buyers 
earlier this year refused to make purchases of Welsh 
coal on account of the high prices then ruling, and 
orders were placed for German and Belgian coal at 
several shillings below local quotations. The special 
price of 21s. 6d. per ton was quoted for this business 
and great satisfaction is expressed on the market that 
local exporters have been able to combat successfully 
German price-cutting competition. A small order 
for about 3,000 to 5,000 tons was secured from the 
Tunis Tramways in face of keen competition from 
Germany. The Portuguese State Railways were also 
in the market for their small coal requirements, amounting 
to about 220,000 tons. Sfax buyers who had recently 
inquired locally, placed their business for two cargoes 
of coal with German shippers under a coal-forsphosphates 
exchange scheme. The amount of day to day business 
offering in all trades remained restricted last week. 
Collieries, however, were able to maintain outputs at 
recent levels on account of the large deliveries that 
remained to be made under past heavy bookings. 
Consequently, the tone was still steady and values showed 
no material relaxation from late prices. Best large 
coals remained in limited supply as most concerns still 
held substantial orders for these kinds and values were 
upheld. Other large sorts were usually in ample supply 
to meet requirements, but a steady tone was maintained. 
Sized coals were only very sparingly offered, while the 
smaller sized kinds such as peas and beans were scarce 
and firm. Due to the recent falling off in the French 
trade, smalls presented a dull appearance and supplies 
of these kinds moved off very slowly. Cokes remained 
quietly steady, while patent fuel and pitwood displayed 
little activity. 

Tron and Steel.—Slow conditions continued to charac- 
terise the South Wales and Monmouthshire iron and 
steel and allied trades last week. Demand continued 
to circulate quietly and most works were provided with 
only a limited employment in the execution of orders 
already on their books. 








NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel and Iron Trades.—Business in the West 
of Scotland, particularly in the Glasgow area, is more 
or less at a standstill at present because of the trades 
holidays. The steel and iron works are all closed for a 
fortnight and production generally will not be resumed 
until August 2. In the meantime the repair squads 
are in command and plant is being subjected to a much- 
needed overhaul. is has been found most necessary 
at the steelworks, where the strain of the past two 
years at least, has made its mark, and the extensive 
overhaul now in progress has only been made possible 
by the quieter tone which has prevailed of late. Makers 
have recently been in the position to meet all demands 
of their customers with a promptness which was un- 
known some months ago, but unfortunately their order 
books are none too full at present. There is, however, 
quite a large volume of work on hand yet, which is 
estimated to be equal to the production of the next 
two to three months, and all are very optimistic of a 
buying movement setting in before very long. The 
placing of a number of orders for mercantile tonnage 
would be most welcome news for the steelmakers. “fn 
the iron trade conditions have not been too satisfactory 
for some time, but makers are hopeful that the good 
undertone, which has been noticeable during recent 
weeks, will lead to a revival in buying soon. The re- 
rollers of steel bars, who have been suffering from a 
glut in the market of Continental bars, are cheered by 
the fact that these imports are being steadily worked off, 
and they are very confident that in the early autumn 
they will experience a better demand. The following 
are the current market prices :—Boiler plates, 111. 18s. 
per ton ; ship plates, 111. 8s. per ton ; sections, 111. Os. 6d. 
per ton ; medium plates, 131. per ton ; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 151. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 18/. 10s. per ton, all delivered at 
Glasgow stations ; crown iron bars, 131. 5s. per ton for 
home delivery or export ; re-rolled steel bars, 12/. 13s. 
per ton for home delivery, and 111. per ton for export ; 
No. 3 bars, 121. 158. per ton, and No. 4 bars, 131. 58. per 
ton, both for home delivery. 

Scottish Pig-Iron Trade.—A quiet tone prevails in the 
Scottish pig-iron trade this week as consumers generally 
are on holiday. There seems little prospect of the 
dlemand increasing in the meantime, and, as stocks have 
been accumulating, the number of furnaces in blast has 
been reduced by two, which leaves nine now in operation. 
The two damped down are at Shott’s Lron Works. 
'o-day’s market prices are as follows :—Hematite, 
61. 138. per ton, and basic iron, 5l. 7s. 6d. per ton, both 
delivered at the steelworks ; foundry iron, No. 1, 
6l. Os. 6d. per ton, and No. 3, 5l. 18s. per ton, both on 
trucks at makers’ yards. 








WateR Power tw Canava.—The water power 





developed in Canada has increased during the present 
century from a total of 173,323 h.p. at the end of | 
1900, to 8,112,751 h.p. at the end of 1937. 


__ ENGINEERING. __ 


NOTES FROM CLEVELAND AND T 
NORTHERN COUNTIES. 


MIDDESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Business in Cleveland pig 
is still on a quite trifling scale, and the prospect of any 
material expansion of transactions is somewhat remote. 
Quotations are not competitive with prices of Continental 
iron, and realising the futility of effort to deal with 
customers abroad, sellers are not seeking export trade. 
Changed conditions have, however, practically prevented 
further purchase of foreign material. In addition to the 
import duty on Continenta! products, 5s. a ton rebate is 
made to buyers of iron, who do not place orders abroad. 
At the same time, consumers of foundry qualities have 
still large quantities of foreign material to absorb before 
they can return to ordinary use of Tees-side brands. As 
there is little call for Cleveland pig from the stocks 
at blast-furnaces. movement toward resumption of make 
of that commodity threatens to be delayed for some 
considerable time. Producers adhere firmly to the fixed 
prices of Cleveland qualities which are governed by No. 3 
description at 109s. delivered within the Tees-side zone, 
though customers contend quotations are much too high 
and that conditions justify reduction. 

Hematite.—No change for the better in the unsatisfac- 
tory statistical state of the East-coast hematite branch 
of trade can be reported. Accumulations of tonnage at 
producers’ works and on consumers’ premises continue 
to mount up, and the ceaseless addition to the already 
disquieting heavy stocks threatens to compel ironmasters 
to curtail output still further. Business passing is on 
a very limited scale, and is confined to transactions 
between home firms, conditions, as in the Cleveland pig 
industry, precluding sales for shipment abroad. Recent 
odd loadings for Continental destinations were in fulfil- 
ment of contracts much overdue for delivery. 
nised values of hematite are ruled by No. 1 grade of iron 
at 133s. delivered to North of England areas. 

Basic Iron.—Little new is ascertainable concerning 
basic iron. As the whole of the iron made on Tees-side 
is reserved for use at producers’ steelworks, the quotation 
of 100s. is nominal. Stocks are large but are reported 
to be decreasing. 

Foreign Ore._No effort is made to put through new 
business in foreign ore. Consumers have large and 
increasing stocks and heavy contracts to draw against 
over lengthy periods. Reduced requirements have 
necessitated specifications for smaller imports than for 
a long time, and unloadings over the next few weeks are 
likely to decrease further. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke experience difficulty in obtaining orders. Local 
users have little or no oceasion to buy, and there is next 
to no demand from elsewhere. Prices are based on good 
average qualities at 27s. 6d. at the ovens. 

Manufactured Iron and Steel.—Transactions in semi- 
finished iron and steel have all but ceased. The supply 
of all ox lities is iderably more than ample, and 
stocks of some descriptions of material, particularly 
steel semies, are much | r than holders care to carry. 
Conditions in the various branches of the finished indus- 
tries change very slowly. Home demand for all commodi- 
ties continues on a disappointing scale, and inquiries from 
overseas show little or no improvement. Works are far 
from fully employed in several departments. Foundry 
owners could deal with more tonnage than they are 
handling, and sheet makers are much in need of export 
orders. Producers of light steel sections see a prospect of 
running plant more regularly than recently, and manu- 
facturers of heavy steel have still substantial contracts to 
execute, but in both cases firms would greatly welcome 
expansion of buying for early and forward supply. 
Among the principal market quotations for home trade 
are: mmon iron bars, 131. 5s; steel bars, 11/. 18s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, /. 2s. 6d. ; 
steel ship rivets, 161. 28. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
111. 18%.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 11/. 0s. 6d.; steel joists, 111. 0s. 6d.; Tees, 
121. Os. 6d.; heavy sections of steel rails, 101. lis. 6d. ; 
fish plates, 141. 15x. 6d.; black sheets, No. 24 gauge, 
15l. 15s. ; and galvanised corrugated sheets, No. 24 gauge, 
18/1. 10s. For export, black sheets are quoted, 131., and 
galvanised sheets, 161. 15s. 

Scrap.—The demand for iron and steel scrap is neglig- 
ible, and merchants’ large stocks continue to increase. 
The feeling prevails that substantial price concessions 
would fail to induce buying. 

Wages of Blast-Furnacemen and Ironstone Miners 
Increased.—_Wages of Cleveland blast-furnacemen will 
be advanced by 2-25 per cent. under their wages sliding 
scale agreement on and from August 7, thereby raising 
the district percentage from 49-50 to 51-75. The 
Cleveland ironstone miners and Weardale quarrymen 
will also receive an advance in wages of 2-25 per cent. 


from August 8, raising their percentage from 41 to 43-25. 











Ministry or Heavtru Loans ror MUNICIPAL SERVICES. 
—During the three months ending June 30, 1938, public 
bodies were authorised by the Minister of Health to 
borrow 24,290,967l. for capital expenditure, compared 
with 23,924,6441, during the corresponding quarter in 
the previous year. Of this total, over 10,500,000l. 
was for housing, while 1,250,0001. was for water supply 
and 1,500,0001. for sewage disposal. In this connection, 
it is gratifying to learn that many rural authorities are 
making efforts to secure adequate water supplies and 
improved systems of sewage disposal for their areas. 
Among other loans of interest are those for a bridge over 
the River Severn at Upton-on-Severn, and for sea defence 


| works at Fleetwood and Llandudno. 
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SHEFFIELD, Wednesday. 

Iron and Steel.—This is Sheftield’s holiday week, and 
most of the large steel and engineering works have closed 
down until next Tuesday. Thirty thousand operatives 
last Friday received double pay, including, for the first 
time, a week's holiday pay. Other works will close 
down next week. Conditions in the steel and engineering 
trades show little change. There is a steady flow of 
orders, but at some works business is insufficient to cover 
expiring contracts. Though the output of raw and 
semi-finished materials is below last year’s record level, 
it is still satisfactory. Only in isolated instances have 
furnaces been damped down. Steei producers report 
that buying shows slight signs of revival, and that when 
stocks at works have been further depleted there should 
be an active market-in most classes of steels. There is 
a steady demand for basic billets. Structural steel 
makers are busily employed. There is also a good 
market in angles, sheets, rods, bars and strip. In the 
heavy machinery and engineering branches a hopeful tone 
prevails. Unlike the lighter branches there has been no 
marked falling off in activity in this particular section of 
Sheffield industry. A heavy call is reported for all types 
of materials for the Defence Forees, while the market in 
steelworks’ and ironworks’ equipment has been main- 
tained. Not only is the inland demand brisk, but 
overseas requirements show improvement. Rolling 
mills, forges, ledinnllo resses, and electric furnaces are 
on order. Railway nd om stock makers are busier. 
They report that the call for wheels, axles, springs, tyres. 
and buffers, shows a marked improvement over the last 
few months. British railways are ordering freely, not 
only of these particular types of products, but of carriages 
and wagons. Satisfactory trade is being done in ship- 
building requisites. |The medium branches are operat ing 
at high pressure. Makers of all t of electrical equip- 
ment have exceptionally attractive order books. In 
connection with the electrification of the railway between 
Sheffield and Manchester, valuable orders for a varicty 
of equipment are expected to find their way to local 
firms. Electric traction motors are in demand on both 
home and overseas account. Another progressive section 
is that producing agricultural machinery and parts, A 
steady run is experienced on harvesting os seg 
Production at works specialising in the manufacture 0! 
high-efficiency steels has slackened off slightly during 
the past few weeks. To some extent this is due to the 
quieter conditions prevailing in the lighter trades. 
Among the materials still in strong demand are stainless, 
heat and acid-resisting, high speed, and manganese steels. 
Despite keen competition from the Continent, makers of 
tool steel report an improving overseas demand. Tool 
makers maintain a satisfactory position, despite the fact 


that requirements have ebbed during the past few 
months. Twist drills, hacksaws and blades, fine- 
measuring tools, and files are in better request. 

South Yorkshire Coal Trade.—-Owing to many steel 


and engineering works being on holiday, the demand foi 
industrial coal is less heavy. No material improvement 
is expected for another fortnight. Railway companies 
are taking bigger tonnages. The house-coal market is 
weak, supplies being more than sufficient. There is a 
moderate demand for most types of coke. The export 
market is dull, with only a limited number of inquiries 


circulating. 








Evecrricity Suppty in SypNEyY.—The Sydney County 
Council, which was created by the Gas and Electricity 
Act, 1935, owns and operates an undertaking which 
supplies electricity direct to the public in the city and 
32 suburbs, covering an area of 150 sq. miles with a popu- 
lation of about 888,040. In addition, it gives a supply 
in bulk to 14 other municipalities and shires, covering an 
area of 747 sq. miles, with a population of 145,950. 
Energy is also interchanged between the Council and the 
Railway Department, and is supplied for street lighting. 
According to the annual report for the year ending 
December 31, 1937, which has recently been published, 
the total electricity generated at the Pyrmont and 
Bunnerong stations was 633,988,800 kWh, an increase 
of 64,030,800 kWh, or 11-435 per cent, over the previous 
year. The total sold was 514,092,470 kWh, of which 
35,411,127 kWh was for bulk supply and 130,866,028 
kWh for domestic purposes. The average prices obtained 
for bulk supply and domestic supply. were 0-715d. and 
1-812d., respectively. 


Srup-Setrrine Equiement.—The familiar screwed stud 
being still very largely used, it follows that under 
modern production methods it must be set at high 
speeds, As a consequence it is more liable to 
have its threads strained or mutilated unless proper 
precautions are taken. Several types of stud-setters 
have been developed by Messrs. Titan Tool Company, 
Fairview, Pennsylvania, U.S.A., for which firm Messrs. 
Gaston E. Marbaix, Limited, 22. Carlisle-place, London, 
8.W.1, have been appointed distributors for Great 
Britain and the Continent. One of the types of setter is 
designed for hand operation, either by ratchet or double 
ended wrench, while the others are power-driven -by 
drilling machine spindles or by air or electric tools. 
All, however, are constructed on the same principle of 
gripping the stud to be set in contracting threaded jaws. 
which are self-opening when the stud has been driven 
home. Generally in the several power-driven types, a 
clutch prevents over-driving and in one type the clutch 
is adjustable so that practically any desired degree of 
tightness of fit in the stud can be secured. Studs can be 
set to a uniform height and the tool can be withdrawn 
immediately they are in place, leaving the threads 





intact. At present the tools are obtainable for studs up 
|to 2 in. in diameter. 
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THE LATE SIR NOWROJI 
SAKLATVALA, K.B.E. 


We regret to record the death of Sir Nowroji Bapuji 
Saklatvala, K.B.E., C.L.E., which occurred at Aix-les 
Bains on Thursday, July 21, at the age of 62. Sir 
Nowroji was the head of Messrs. Tata Sons, Limited, 
Bombay, which firm has played a part in the 
development of many of the industries of India 

Nowroji Bapuji Saklatvala was born on Septem 


great 


ber 10, 1875, and was educated at St. Xavier's College. 
Bombay On leaving school he at once joined the 
Tata firm, which was then managed by the founder, 


lata. and was associated with the latter's 
two sons in the establishment of the native iron and 
steel industry in Jamshedpur In 
recent years the firm has given employment to about 
(0.000 persons in its textile, iron and steel, hydro 
electric, cement, oil, hotel, and aviation departments, 
indi the deceased exhibited great qualities of adminis 
tration initiative in their management. These 
qualities were perhaps most forcibly shown during the 


Jamsetji N 


and Tatanagar 


and 


recent depression, when, as chairman, in succession 
to Sir Dobraji Tata, he carried out a policy of concen 
trating the activities of the firm on branches 
which showed possibilities of permanent survival 
His life is bound up with the history of the firm, a 
not Inappropriate monument 

Sir Nowroji was made a Companion of the Order of 
the Indian Empire in 1923, received the honour of 
knighthood two years and became a Knight 
Commander of the Order of the British Empire in 
1937, in recognition of his political and public services 
During the he chairman of the Bombay 
Millowners’ Association and represented that organisa 


those 


lacer, 


war was 





tion on the Council of State soon after the Montagu 
Chelmsford reforms were introduced. In 1921 he 
attended the International Labour Conference as 
emplovers’ delegate from India 

INDIAN Rariways, 1936-1937 ADDENDUM We ar 
asked to add to our article on page 76, ante. on the 
Indian State Railway results for 1936-1937, that the 
official report covermeg the year in question is pub 
lished by the Manager of Publications, Delhi, at the 
price of Res. 6-4, or 10s... and is obtainable in this country 
through the High Commussioner for India. India House 
\ldwvech,. London, W.C.2 

Universrry or Lonpon, Universrry CoLLece Lhe 

llowing awards have been made in the Faculty of 


Engmeering University College London Goldamid 


Entrance Scholarship, J. A. Pim ; Chadwick Medal and 
Prize, L. E. Thompson; Clinton Prize, D. A. Muret 
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| has been led to adopt 200,000-kKVA turbo-alter- 
nators while Switzerland has not, is less due to any 
esoteric national theories than to the character 
121/of the problems requiring solution. In fact, in 
the author’s opinion, electrical science and tech- 
124 nique show remarkable unity throughout the world, 
126 | and were the same problems presented under the 
7 |same conditions to the technicians of various 
+H countries they would probably produce the same 
127 | solutions. 
129; This satisfactory state of affairs M. Mercier 
|ascribes to the co-operation which, ever since the 
129 | electrical industry has been an industry, has existed 
between the various nations. As long ago as 1881 
132 the task of creating a system of international elec- 
132 | trical units was undertaken by the first International 
133 Electricity Congress and this was, as is well known, 
133 | followed in due course by the establishment in 1906 
133 | of the International Electrotechnical Commission, 
133 | whose duties now include the preparation of gene- 
134 | rally acceptable specifications and rules. More 
recently, the foundation of the International Con- 
ference on Large High-Tension Systems and the 
International Union of Producers and Distributors 
|of Electrical Energy, not to speak of such bodies 
las the International Lighting Commission, the 
| World Power Conference, and the International 


132 | 
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. 137| Committee for Large Dams, have all enabled a 
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variety of technical, economic and commercial 
matters connected with the industry to be studied 

|in an international atmosphere. One result, 
140 | though perhaps not the most important, of all 
this is that any obvious improvement in construction 
is applied very quickly and is soon the subject of 
world-wide licences to manufacture. An example 
is provided by the very rapid adoption of cables 
with incombustible insulation made of compressed 
magnesia. 

This ready adoption is, however, by no means an 
inflexible rule, and to apply it generally would 
sometimes be unwise. There are, in fact, many 
examples of the opposite tendency. For what has 
been found suitable in one country may have to 
wait sometime before it is sympathetically received, 
much less adopted, in another. A case in point is 
the practice which, having in the course of years 
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been known by many names, it is now fashionable 
to term “superposition” or “topping.” In 
another paper, which was read before the Inter- 
national Engineering Congress, Mr. George Orrok 
gives an interesting account of what has been done 
in the United States in this direction during the 
last decade and the same subject was, it will be 
remembered, discussed by Messrs. H. C. Lamb and 











THE EVOLUTION OF THE 
ELECTRICAL INDUSTRY. 


jestablishment of increasingly closer 


Glasgow to the Cape, 
East.” 


middle of a paper on “ The Role and the 
which was read by M. E. 


Countries,’ 





** ELECTROTECHNOLOGY is the origin of a powerful 
current of international exchanges, leading to the 
relations 
between engineers and scientific workers throughout 
the world, to such an extent that it is no exaggeration 
to consider the profession of electrical engineer 
as the best introduction at the present time from 
and from America to the 
This sentence, though it is drawn from the 
{volution 
of the Electrical Industry in France and other | the new boiler and the old turbines also results 
Mercier, | in an improved heat rate and reduced labour costs 
before the recent International Engineering Con- | for the whole plant. 
gress in Glasgow, in reality forms the basis of what | capacity could be obtained by installing entirely 


|K. Baumann at the recent Convention of the 
Incorporated Municipal Electrical Association. 
According to Mr. Orrok, this practice of superim- 
posing high-pressure boilers and turbines upon 
existing plant was adopted in the States largely 
to avoid the time and expense of building a new 
station during a period of economic uncertainty. 
It has many advantages—Mr. Orrok gives a dozen— 
perhaps the most important of which is that it 
enables small and inefficient low-pressure boilers 
to be replaced by large modern high-pressure 
boilers, with a consequent increase in economy. 
The insertion of a high-pressure turbine between 





On the other hand, the extra 
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argument. 


Briefly stated, M. Mercier contends that the trend | 
|of development in the consumption of electrical 
|energy is much the same in all countries and that 
nowhere is any tendency towards saturation visible. 
Though, on the technical side, a superficial observer | tives, there are many local factors which may have 
might presume that there were profound divergencies | to be considered. For instance, 
| between the various national practices, a closer 
|}examination would show that such divergencies 
were only momentary and that what has been found | studied to make certain that the most economic 
to provide a solution for a problem in one country | solution has been arrived at. 
will sooner or later be adopted for the same purpose | Orrok, however, it seems reasonable to anticipate 
For instance, in spite of the differ- | that the higher the load factor and the higher the 





in the others. 


| improvements in design, probably a heat consump- 
tion of 11,500 B.Th.U. per kilowatt-hour could be 
reached in this way, compared with 12,500 B.Th.U. 
per kilowatt-hour on the “ topped” plant. Before 
a decision can be made between these alterna- 





the load factor 
of the station will be altered by ‘‘ topping” and the 
effect of this on the system as a whole must be 





According to Mr. 


jences of opinion that have arisen over the use of | fuel price, the greater will be justification for topping 
circuit breakers without oil, there is really no such | and, conversely, where the load factor is low and 


thing as European or American 


* technique ” 


fuel cheap, extensions of the more ordinary kind 


in this matter, and the fact that the United States | will give the best solution. 
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It is evident, therefore, that topping should not be 
considered a cure-all for the present-day problems. 
As Mr. Orrok truly says, there are instances where 
its selection is justified, but there are others where 
its use would be a mistake. In this country, it has 
not yet been received with any great enthusiasm, 
though the results of the plant which is now being 
installed at Battersea and Brimsdown will be 
awaited with curiosity. It is interesting to learn 
that even in the United States it is not so popular 
as it once was, and that recently there has been a 
Swing over in favour of pure extension. 

Another example of the difference of opinion 
which may exist among experts is instanced by 
M. Mercier himself. This concerns the dangers of 
using oil in electrical installations, and particularly in 
switchgear, owing to the risks of fire to which it 
wives rise. This question has cropped up at inter- 
vals for many years, and not always in the same 
form. From a recent survey of the whole matter, 
to which attention was called in ENGINEERING, it 
would seem that switchgear designers, both in this 
country and in the United States, though fully 
aware of the risks of using oil as a means of extin- 
yuishing arcs, are also of the opunion that the “ all 
circuit breaker has certain disadvantages 
its own. There is also more than a little sus- 
picion that those who advocate its employment are 
not free from influences of a non-technical character. 
the position is interesting, 


vil-less t 


of 


However this may be, 
and as the problem is not likely to become less diffi- 
cult as the use of electricity increases, it would seem 
to be a case for that international co-operation on 
utility of which M. Mercier so rightly insists. 

The differences between the courses that electrical 
development have taken in the various countries 
are not, however, always due to technical factors. 
Geographical, economic or political influences may 
all play their part. This is well brought out by 
M. Mercier in his comparison between the ways in 
which the high-tension power transmission systems 
have grown up in this country and in France. It is 
emphasised by inference in the paper presented by 
Mr. 8. B. Donkin at the Congress, in which he places 
on record the changes that have taken place in this 


country since the first International Engineering 
Congress in Great Britain was held in Glasgaw, 


thirty-seven years ago. In this country, if we may 
be allowed to repeat an oft-told tale, a supply of 
electricity was for many years given from a large 
number of power stations which were not inter- 
connected to about the same number of small areas 
also Development, until 
recently, was, to say the least of it, not encouraged 


not interconnected. 


by the legislature, though, on the other hand, the 
abundance of coal and the facilities for its transport 
made it not uneconomic to build the generating 


stations in close proximity to the consuming centres. 
When then the grid established, its was 
primarily to interconnect what already existed, 


rather than to transmit power over long distances. 


Was use 


In France, on the other hand, the distribution, 
both of the industrial centres and of the coalfields, 
is much more unequal than in this country. Con- 
siderable water power is also available in the south. 
Moreover, development for the last thirty years has 
been left to private enterprise in a way which would 
seem strange in Great Britain. The result has been 
not only the transmission of considerable blocks 
of power over long distances, but a gradual growth 
of the high tension interconnecting network. The 
form of this network is also different and will eventu 
ally consist essentially of a 220-kV loop joining the 
chief consuming centres, and running through the 
principal hydro-electric stations. From this loop 
a series of arteries will join the other great centres, 
such as Marseilles and the south-west, so that a 
very reliable and flexible system will be formed. 

This brief discussion of certain matters of tech- 
nical and non-technical interest in connection with 
electricity supply, must not, however, be allowed 
to deflect us from emphasising what is, after all, 
M. Mercier’s main argument, which is, if we may 
80 express it, that electrical engineers are truly 
international characters and are, moreover, dealing 


with a commodity that is in universal demand, | 


though the scale of the demand may not be every- 
where the same. That being so. it would seem that 
there should be a chance to dev elop an international 
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electrical technique. This is perhaps the more 
important since even to-day the services which 
electricity can perform are not completely known. 
By its fuller employment it may be possible to bring 
about greater freedom for the individual in his daily 
work. Through the co-operation which already 
exists among its protagonists in different countries, 
it may be also possible to generate that better under- 
standing between the various countries which the 
world so sorely needs. 








AMERICAN LOCOMOTIVE 
OPERATION. 

Tue more the details of American railway opera- 
tion are studied, the more it will be realised how 
widely they differ from British or even European 
practice. In the case of the locomotive they are, 
of course, the product of very long hauls, immense 
quantities of freight to be transported through 
thinly populated country that concentration 
of load is more important than early delivery—and 
the nature of the fuel available. 

The Proceedings of the American Railway Fuel 
and Travelling Engineers Association for 1937 throw 
interesting sidelights on these matters, giving, as 
they do, the views of the men working the trains. 
Incidentally. the volume of Proceedings referred to 
is the first combined report of what were formerly 
two separate brought together by 
economic stress, common interests, and the difficulty 
found by railway employees, belonging to both 
societies, in obtaining leave to attend two separate 
conferences. As in the past,the papers reproduced 
were, as a rule, intended rather to elicit discussion 
by the practical men present than to give direct 
information, but there is now a somewhat tragic 
touch about the volume. In 1937, the United 
States were still enjoying recovery from the slump 
of 1930, and references are frequent in the pro- 
ceedings to the return to work of suspended staff, 
the employment of new hands, the training in 
modern methods necessary for both, and the much 
improved attendance of members at the meeting, 


580 


associations, 


due to the more prosperous condition of the railways. | 
How short-lived this better condition actually was | 


is now only too well known; however, we do not 
propose to pursue this point, our present concern 
being not with the prospects of railways in the 
United States, but with American locomotive 
operation. 

Those only familiar with our own country will 
find it difficult to grasp the scale of the American 
Loads of 150, and even of 175 
usual, involving as much as 


freight train. 


cars have become 


6,000 tons behind the tender and a length which | 
half. | 


must attain something like a mile and a 
With such a load the ordinary routine duties of 
examination and brake-testing are clearly no sine- 
cure, and the statement that the breaking of a 
coupler in the centre of the train may block the 
line for three four hours can well be true. 
Under the conditions prevalent, braking a 
problem of first importance, and demands most 
careful handling. An improved air-brake valve, 
known as the “ A.B..” apparently meets require- 
ments of operation very satisfactorily if correctly 


or 


1S 


used ; 
build up pressure in the reservoirs, as compared 
with the older pattern valve. When taking off the 
brake, all that should be done is to place the 
driver's valve in the “running” position. If the 
‘release position is used, variations of pressure 
in the very long train pipe may cause local brake 
applications. A further point is that in stopping, 
the couplers must be kept in tension, at any rate 
until the speed drops below 10 miles an hour, the 
engine brakes being left unapplied and the regulator 
open until then. 

Unless oil fuel is used, firing is by mechanical 
stoker, and in connection with the latter some 
| difficulty is reported in keeping the back of the 
grate with For this both sloping 
grates and sloping backplates are blamed. 
the sloping grate the motion of the locomotive 
tends to drive the coal forward (as in this country 
it is relied upon to do), and any air entering at the 
back of the box assists this movement. On account 
of the slope of the backplate, it is said to be difficult 


covered coal. 


extra time, for example, is necessary to | 


With | 
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to get the stoker to feed on to the portion of the 
grate which lies behind its point of discharge. It 
will, of course, be understood that the coal used 
is broken smal] and thinly spread over a grate that 
may have an area of 100 sq. ft.. with much reduced 
air openings as compared with European practice. 
Under such conditions, it is found that any tem- 
perature drop during a stop may give rise to 
trouble, particularly if the engine is worked hard 
when restarted, when the partially cooled coal is 
lifted from the grate and is apt to choke the spark- 
prevention netting, with the result that steaming is 
at once seriously affected. 

In the case of oil fuel, trouble is stated to arise 
from the quality now being supplied, the intro- 
duction of the cracking process to extract petrol 
having produced a residue for railway use which is 
almost solid and very difficult to handle. Warming 
up has to be resorted to at each point of transfer, 
and if steam is directly applied for this purpose 
the oil may become mixed with considerable quanti- 
ties of water. Low percentages do not matter 
very much, but if, as is sometimes the case, it runs 
up to 25 per cent. or so, combustion is seriously 
affected. On the other hand, closed heating by 
means of coils is a very much slower process and 
the oil is not agitated in the same way. A combina- 
tion of both methods has given good results. A 
good deal of attention is necessary to the warming 
up of the oil before it is delivered to the burner, and 
in some cases a temperature as high as 180 deg. F.. 
has been found advisable, while the equipment of 
tenders with thermometers to check the process is 
considered to be well worth while. 

In regard to the study of the front end, it will 
be remembered that a sub-committee of the Associa- 
tion of American Railways has had this subject 
under review in recent years, and in 1936 issued 
a report dealing with recommended proportions. 
This has been considered by a committee of the 
Travelling Engineers’ Association under the chair- 
manship of Professor E. C. Schmidt, and while 
agreement is recorded on many points, exception is 
taken (and was stressed in the discussion at the 
conference) to a formula put forward which makes 
nozzle diameter vary inversely as the distance from 
the top of the chimney. This, of course, would 


|make a low blast pipe smaller than a high one, 


whereas it is well known that, other matters being 
conformable, a low blast can be made of larger 


| diameter with the benefit of reduced back pressure. 


In the United States, a great deal of attention is 


tdirected nowadays to producing designs which will 


not throw live cinders out of the chimney. It is 
not surprising, when it is considered that power 
| stations give rise to trouble from the emission of 
dust and grit, that the hard pressed locomotive 
should present difficulties in this direction. Wire 
netting as a preventive measure has always been 
a feature of American practice, but it was not 
|always realised how important the matter of free 
jarea really was. Some interesting experiments 
| were conducted many years ago on this subject in 
| Egypt, when it was found that when the free area 
| was below a certain proportion, although the engine 
might work freely for some time, a point arrived 
when the netting quite suddenly “ went blind.” 
choking the exit of the gases almost completely. 
The American front end is designed to give ample 
netting area, though it is realised, and was strongly 
supported at the meeting, that it would be better 
still to abolish its need by not carrying partially 
burnt fuel into the smokebox at all, if this could be 
avoided. The diaphragm and table plate ar 
practically essential parts of the American front 
lend arising out of the of netting. It 
interesting to remember that M. Chapelon con- 
siders that within limits the distance from the 
| tube plate to the blast pipe has no effect on steaming, 
and is of no importance. Obviously, such a conten- 
'tion must be subject to qualification or we should 
not have seen the great changes in British smokebox 
|design of the past 35 years. In this matter 
length and volume, American practice undoubted], 
gave us a lead, which was followed up to great 
advantage. M. Chapelon also approves of the 
petticoat, whereas American practice favours a! 
internal extension of the chimney proper. 

With regard to intensive locomotive user, it was 


| 
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use 
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again insisted at the Conference that the regular 
and frequent use of the blow-down cock and the 
soot blower are essential, and it was generally 
accepted that with proper handling one washout 
a month is all that is necessary. With the very 
heavy trains hauled, enormous tender capacity is, 
of course, required ; a recent example for freight 
service carries 26-8 tons of coal and 16,600 gallons 
of water, and even larger sizes are in contemplation. 
The use of these big tenders again has brought to 
notice the need for rapid means of filling them, 
if serious loss of time at water columns is to be 
avoided. 

One of the papers taken, dealing with statistics, 
brought out an interesting and rather unconven- 
tional use of statistical information in connection 
with locomotive operating. It appears that it is 
the practice on certain divisions of the Southern 
Pacific Company to advise the head office by wire 
of the amount of coal on the tender of each engine 
leaving a terminal, and similarly of the amount on 
arrival. The consumption per trip is thus obtained, 
and knowing the load, the engine number and the 
crew, it becomes possible to locate at once cases 
of excessive fuel burning. The object is not tabula- 
tion of the figures, but to wire to the shed concerned 
to examine the defaulting locomotive, this being, 
it is stated, usually delivered before the machine 
arrives. Asaresult small troubles are diagnosed and 
remedied before the driver has reported them. 








NOTES. 


A Raw MATERIALS SURVEY. 


Eieut years ago, Mr. A. R. Tankard, the city 


analyst of Hull, compiled a list of imports and raw | 


materials to assist the Development Committee of 
the city in the work of attracting new industries to 
the neighbourhood. Two years ago this survey 
was extended on lines suggested by Professor F. G. 
Tryhorn to show how advantageously Hull and its 
immediate neighbourhood are situated for the 
manufacture of many articles the production of 
which requires the use of large quantities of alcohol, 
acetone, acetic acid and butyl alcohol, as well as 
other solvents and their related chemical compounds. 
A new edition of this survey. which has been 
published by the City Development Committee at 
the price of 2s. 6d., contains a list of the principal 
imports at the Port. The uses of these imports are 
also shown, and descriptions of the many finished 
articles which are derived from them are provided. 
While in many cases industries making use of these 
imports are already established in Hull, there are 
many more that could find a place there. For 
instance, the plastics industry is one for which there 
would appear to be excellent prospects, as the 
largest industrial-alcohol distillery is in operation in 
the neighbourhood, as well as associated works 
producing plasticisers. 


Limits AND Fits ror CYLINDRICAL WoRK. 


The British Standard system of limits and fits 
for plain cylindrical engineering work, as set forth in 
Report No. 164-1924 by the then British Engineer- 
ing Standards Association, is the work of a com- 
mittee which was appointed in 1917 to revise the 
original report of 1906. In the 1906 report it was 
recommended that the shaft should be the constant 
member, but in practice this recommendation was 


not generally adopted, and in the revision of 1924|13 hours and 29 minutes after parting from the 


the Committee therefore recommended that the 
hole should be adopted as the constant. Standardisa- 
tion of tolerances may be either “ unilateral” or 
‘** bilateral.” In the first case, the nominal size | 
is the low limit on the hole basis, and the high limit | 
on the shaft basis. In the second case, the toler- 
ance extends above and below the nominal size of | 
the hole or shaft in the respective systems. It is | 
necessary, therefore, to establish definitely whether 
unilateral or bilateral standardisation is to be 
employed in particular classes of work, as confusion 
might arise if the system were to be defined merely 
as “hole basis ” or “shaft basis ” without further | 
qualification. In the report of 1924 the committee 
recommended the use of the unilateral system for | 
cylindrical fits, where it did not conflict with existing | 
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ascertain the actual trend of practice in relation 
|to the report. In fulfilment of this intention, a 
| questionnaire has been prepared by the British 
Standards Institution, as successor to the British 
Engineering Standards Association, for circulation 
among firms and Government Departments which 
employ standardised limits and fits in their manu- 
facturing processes, and the replies received are 
expected to be of material assistance in guiding the 
revision of the 1924 Standards, which the Institution 
now has under consideration. The form contains 
11 questions, of which eight request details of the 
system in use in the collaborator’s works, and the 
remaining three invite, from those in particular 
who have used the Standards of the 1924 report, 
information regarding their experience of its 
practical application. Arrangements have been 
made by the Institution to distribute some 2,000 
copies of the questionnaire to individual firms and 
departments, but it is not the wish or intention to 
restrict the inquiry only to those thus directly 
approached. Any firm interested in the subject, 
| which has not already received a copy direct from 
| the office of the Institution, 28, Victoria-street, 
London, 8.W.1, can obtain one on application to 
that address. It is to be hoped that all firms 
| engaged in work involving the use of standardised 
| cylindrical fits and tolerances will avail themselves 
of the opportunity and place their experience at the 
disposal of the British Standards Institution, to 
the end that the system, whether revised or con- 
| firmed, may meet the requirements of industry to 
the fullest possible extent. We understand that it 
is desired to have all replies in hand for collation 
| not later than August 15. 





THE SHort-Mayo Composite AIRCRAFT. 


In our issue of February 1] last, on page 155, 
we gave some particulars of the interesting com- 
posite aircraft designed by Major R. H. Mayo, 
O.B.E., and constructed by Messrs. Short Brothers 
| (Rochester and Bedford), Limited, at their Rochester 
works. The machine was built to the order of the Air 

| Ministry for experimental use by Messrs. Imperial 
| Airways. It consists, it will be remembered, of a 
| flying boat, generally similar in design to the Short 
“Empire” flying boats, carrying above it a float 
seaplane which can be detached in the air and pro- 
ceed on a long-distance flight with a heavy load, 
while the lower component returns to its base. 
The advantage of the arrangement is, of course, 
that the power of the lower component, which need 
|only be lightly loaded since its range is limited, is 
|available in addition to that of the upper com- 
| ponent to assist in taking off. The capabilities 
|of the aircraft were successfully demonstrated last 
'week, when the upper component crossed the 
| Atlantic in record time. The two components left 
| Southampton Water separately on Tuesday morn- 
|ing, July 19, and flew to Foynes, Co. Limerick, 
arriving about midday. On the evening of the 
| following day, the two components took off together 
| and separated over Foynes seabase at 8 p.m. B.S.T., 
|the upper component, which is named Mercury, 
| proceeding across the Atlantic with a payload of 
| about half a ton in addition to the necessary fuel ; 
it was piloted by Captain D. C. T. Bennett, of 
| Messrs. Imperial Airways, and also carried a wire- 
|less operator. The machine passed over Cap 
| Baulewn, the most northern point of Newfoundland, 





lower component, known as the Maia, off Foynes, 
and alighted on the St. Lawrence at Boucherville, 
near Montreal, at 12.20 p.m. Eastern Daylight 
Time, or 4.20 p.m. B.S.T., with 80 gallons of fuel 
to spare. The flight between Foynes and Montreal 
thus occupied 20 hours and 20 minutes, and the 


] 

pilot was used for part of the trip. At the time of 
| writing, the Mercury is on her return flight, having 
| left New York on Monday morning and, after calling 
lat Boucherville, Quebec, arrived at Botwood, New- 
|foundiand, the same afternoon. ‘The following 
morning she left for the Azores, arriving there in the 
afternoon, having covered the distance of about 
1,500 miles in 7 hours 33 minutes at an average 
speed of nearly 200 m.p.h. She is returning from 
the Azores via Lisbon. 








LETTERS TO THE EDITOR. 


COLLAPSE OF AN ALL-WELDED 
BRIDGE AT HASSELT, BELGIUM. 


To THe Eprror or ENGINEERING. 


Sir,—With reference to Mr. Bondy’s very interesting 
article on the collapse of an all-welded bridge at 
Hasselt, in your issue of June 17, on page 669, I was 
very interested to note the reference to the “ claim 
that this brittleness was due to the influence of heat 
introduced by welding.” 

Nine or ten years ago I experienced a very interesting 
example of an effect of the brittleness set up in old 
steel rails, the flanges of which were being cut away 
with an oxy-acetylene flame. Several failures occurred 
after the cut rails had been laid for use, and the matter 
was brought to my attention when one of the already 
cut rails suddenly snapped in two several feet away 
from one end which was being forged at the time. 

Analysis of the metal showed that crystallisation 
had taken place, due, in the opinion of the metallurgist 
who carried out the microscopical inspection, to the 
critical temperature having been set up by the heat 
of the oxy-acetylene cutter. 

The danger of this happening is one that is common 
to both welding and burning and appears still to require 
|a great deal of investigation. 

I am, Sir, 

Your obedient servant, 

F. W. 8. Hawrayne, 
B.Se. (Eng.), Assoc.M.Inst.C. kK. 





Trincomalee. 
July 14, 1938. 








B.Sc. (ENGINEERING) DEGREE 
UNDER NEW REGULATIONS. 


To THe Eprror oF ENGINEERING. 

Sir,—The examination for the B.Sc. (Eng.) degree 
of the London University has just concluded. We, 
at the Brighton Technical College, adopted the New 
| Regulations at the earliest opportunity ; and of the 
60 odd candidates in Part 11 under these Regulations, 
we had eight. It was with considerable concern that 
my colleagues and I found that the papers set in almost 
every subject were the same as those given to candi- 
dates taking the examination under the Old Regula- 
tions. This meant that students taking the examina- 
tion under the New Regulations were expected to 
cover anything from 50 per cent. to 100 per cent. more 
ground than those sitting under the Old Regulations, 
since they had to take five subjects for their Part I 
and four subjects for their Part II, compared with 


| 
| 
| 





three subjects in Section A and two subjects for Pass 
and three for Honours in Section B under the Old 
Regulations. Consequently, students from institutions 
such as ours are seriously penalised. 

It would be extremely interesting and useful to 
have opinions on this matter from teachers in other 
colleges preparing students for the London external 
degree. In view of the extensive course work recently 
prescribed by the University and of the increased 
number of subjects, together with extended syllabuses 
in most subjects, it has become practically impossible 
for students to assimilate their work or to do any 
private reading in the time available. 

The time is over-ripe for representation of the external 
institutions on the various Boards of Studies which 
determine the Regulations for the external degree. 

Epwarp HvuGuHeEs, 





average speed for the Atlantic crossing works out 
at just under 150 m.p.h., the flight, we understand, | 
constituting a record for the east to west direction. | 
After re-fuelling at Montreal, the Mercury left for 
New York at 2 p.m., taking off, of course, under 
her own power, and alighted at Manhasset Bay, 
Port Washington, Long Island, at 4.8 p.m. Eastern | 
Daylight Time, this stage of the journey, of 330) 
miles, having been covered at an average speed of | 
about 155 m.p.h. The weather during the Atlantic | 


Head of the Engineering 
Department. 


Technical College, 
Brighton. 
July 18, 1938. 








THE ENERGY BALANCE SHEET 
OF THE GAS ENGINE. 
To tHe Epitor or ENGINEERING. 


Srr,—When examining the recent series of articles 
critically, I found myself dissatisfied with the form in 


predominant practice. but proposed to take a | crossing is reported to have been rough in places | which the balance sheet is presented (on page 409 of 


census of industry, after a due lapse of time, to | with some rain and light head winds ; an automatic | your issue of April 15, and Tables XIV, XV, and XVI). 
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In the “ Partition Account ” the first item is specified 


as “flame radiation’’; this should read “ heat loss 
during combustion,” meaning the heat lost to the 
evlinder (and combustion space) walls during the 


pressure rise at constant volume, vr, ; this includes both 
flame radiation and convective loss during that period. 

There 18, furthermore, a small error (or possi bly 80) 
involved by the assumption that the only heat rejected 
by the exhaust at the instant of release is fully accounted 


for by its heat content in terms of deg. H. It having 
heen made clear that during the expansion, energy 
lormant is becoming manifest in the form of heat, it 
is at least probable that this will continue for some 


time after the release; in other words, there is more 
heat or energy rejected at release than given by ealeu 
lation based on the sum of the heat apparent and the 
heat latent, in other words, in terms of deg. H. The 


magnitude of this is unknown and it may be denoted 
hy the symbol 2 

The principle on which the balance sheet is con- 
tructed will be better understood by reference to 


ig. 28, annexed. Here in the upper part of the figure 
is a graphic representation of Account I, based quanti 
tatively on Table XVI. It may be observed that 
epresented in order to show the manner in which it 
would need to be taken into account. If x be neglected 
up of a the heat 
which is given by difference will be in excess of its true 
value by an amount ’ When this is carried forward 
to the Partition Account, it would (assuming we base the 


rw 


in the drawing balance sheet loss 


partition on some definite percentage or ratio) likewise 
give too high a value to the portion of the heat loss 


which takes place during combustion at constant 
olume and this would affect the validity of Ac 
ount T1l. This will be clear from reference to Fig. 28, 


in which the lower part of the diagram is a graphic 
representation of Account LIT. For the purpose ot 
illustration the jacket loss at vg is taken at 40 per cent. 
of the total by Account I, in place of the 

equi-partition ” made use of in the tables given in 
the articles Whether it may some day be possible 
to evaluate x or to devise a scientific basis on which to 
vive precision to the partition account seems doubtful ; 


given 


fortunately the main issue is not affected by the 
uncertainty, which, it must be admitted, at present 
exists It is important to observe that the energy- 


dormant disclosed by difference in the lower diagram 
includes the energy dormant in the exhaust at release, 
ind should it be desired to know the energy dormant 
released during expansion, 2 must be deducted from 
the total, presupposing x to be ascertainable 
Yours, &c 
Ff. W. LANCHESTER 
Moseley, 
Birmingham 
July 


12, 1938. 


ANNUAL REPORT ON ALKALI, &c, 
WORKS. 

\ PATRLY reliable index of 

chemical trade in general at the 

bv the good demand for caustic 





the prosperity of the 
present time is afforded 
soda, sodium carbonate 


ind sulphuric acid. These showed an _ increased 
demand during the first nine months of 1937. In the 
vear 1937, exports of British chemicals and allied 


products were of 3.500,0001. greater value than in 1936. 
he increased prosperity which has thus been apparent 
during the past two years is referred to in the 74th 
annual report* of the chief inspectors under the Alkali, 
&c.. Works Regulation Act, dealing with the vear 
1937. when the number of works registered in England 
and Wales was 980 and the operations involved in these 
numbered 1,835 separate The report 
records a further decline in the number of sulphuric 
acid, sulphate of ammonia and tar plants, while the 
number of muriatic acid, gas liquor and 
plants has increased Although at present 

less than one-half the number of-plants manufacturing 
summonium sulphate that existed ten years ago, the 
total production is considerably greater, this being due 
very largely to the operation of synthetic-ammonia pro- 
\ reduction in the number of plants, and an 
increased total production, has also to be recorded in 
connection with the throughput of tar and the produc 

tion of pitch, and in sulphuric-acid manufacture. 
During the year under review the production of steel 
in this country reached the total of 12,964,000 tons, 
which was a 24 per cent. increase over the production 
in 1936. South Wales shared in the trade revival, and 
n the increased demands for coal and steel. In April, 
1937, for the first time since 1932, the tinplate industry 
removed its self-imposed restriction on output, and for 
some time was operating at about 80 per cent. capacity, 
but later in the year there occurred a severe set back 


processes 


CESSES 


The Inspectors have continued to direct their 
ittention to the study of smoke abatement and atmo 

* Seventy-Fourth Annual Report on iikali, &< 
Works. H.M. Stationery Office Price ls. net 
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THE ENERGY BALANCE SHEET OF THE GAS ENGINE. 
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spheric pollution. Most of the complaints which were | which do not actually fall within the scope of the Alkali 


brought to the notice of the Department during the 
year related to grit emission from boiler installations, 
coal and coke grading plants. and from plants using 


pulverised fuels; and it has been observed that grit 
emission may be high even from relatively small 
boiler installations as a result of a combination of 


mechanical stoking, high gas velocity through the boiler 
tubes, and limited space provided for the settlement of 
dust and grit from the waste gases. Where pulverised 
fuels are for steam-raising purposes, efficient 
methods of dealing with this trouble are essential. 
The difficulties experienced at the Tir John power 


used 


Act. Experiments have been conducted in order to 
segregate the objectionable fumes emitted from brick- 
works, this problem having been found to be extremely 
difficult; no positive progress has been recorded. 
Methods have been adopted with the object of render- 


ing fumes from gum running and linseed-oil boiling 
inoffensive, and at one works a system of intensive 
water washing has been installed. In dealing with 


dust from blast furnaces, the processes most generally 


}employed are electrical precipitation, or wet washing 


station, in connection with gas washing for the removal 
| works, an inquiry made at the close of the year 1937 


of dust, and incidentally of acidity from the waste gases, 
continues to receive the attention of the authorities. 
The problem at this particular station is, of course, 
peculiar owing to the use of pulverised anthracite duff. 
At present the washing plant is operating with good 
efficiency, although at a somewhat higher cost. 

In the report for 1936, comment was made regarding 
spoil banks which had been under observation. Further 
inspections have now been carried out, and show that 
the greater number of complaints relate to the North 
of England, those in South Wales being apparently 
less liable to spontaneous combustion, due probably 
to the chemical nature or constitution of the 
mined. It is generally considered that spoil banks into 
which air cannot enter will not fire, and that the best 
preventive measures are to reduce 
matter in the waste to a minimum and to pack the 
refuse into a dense mass, thereby preventing ingress of 
air. Tests carried out at Shawcross, near Dewsbury, 
justified the practical applications of these 
principles, the results having been strikingly effective. 
The method of washing quantities of stone dust (cal- 
cium carbonate) into the heaps has been practised in 
various places with varying degrees of success. From 
a study of some 30 burning spoil banks it appears that 
(1) conical dumps are particularly prone to fire, due to 
the fact that the larger lumps tend to gravitate to the 
lower levels, thus allowing easy access of air at the 
base, at which position fires usually originate: (2) wash- 
ing dirt is comparatively safe ; (3) stone and shale are 
immune by themselves, but if dumped with car- 
bonaceous refuse they increase the porosity of the heap 
and thus the liability to fire is increased ; and (4) that 
inferior (banded) bituminous coal is the material most 
liable to spontaneous combustion, the liability being 
increased by the presence of pyrites. It recom- 
mended that efforts should be made to secure a greater 
recovery of coal from waste materials. 

Further consideration has been given to the problems 
associated with the reduction of the gas and smoke 
emitted from the ports of coke ovens during charging 
operations. The provision of steam ejectors for 
creating extra draught sufficient a means of 
preventing this, and a sensitive governing system is 
essential. Attempts made to render joints gas tight 
between the charging-car chutes and the charge holes 
have not been successful, and efforts to construct a 
gas-tight coal valve, to prevent gas and flames from 
entering the emptied hoppers, have also failed. Further 
progress is now recorded in the abatement of smoke 
during the charging and discharging of low-temperature 
carbonisation retorts, and in the production of grit 
during coke-grading operations. During the burning 
of certain limestones, special treatment is necessary 
when a high-grade product is required. In such cases it 
is difficult to avoid the production of smoke, and it is 
a remarkable fact that some of the most severe cases 
of smoke emission occur at some of the more modern 
lime-burning installations 

Investigations have been carried out relating to a 
number of complaints, apart from those of smoke, 


Is 


1s as 


| 
coal | 


carbonaceous | lished. 


on the Theissen system, although a filter of metallic 
material been employed in some with 
promising In connection with registered 


cases, 


has 
results. 


showed that there were available in England and Wales 
106 rotary kilns with a total estimated capacity of 
964 tons of cement per hour. The means employed 
for reducing dust in the gases discharged from such 
kilns were, in 67 cases, chains within the kilns; in 20, 
electrical precipitation methods were employed, the 
remainder applying washeries, cyclones and dust 
chambers. Nine new kilns, of a total estimated capa- 
city of 110 tons per hour, are in course of construc- 
tion. Now that the practicability of reducing the 
emission of dust to a low order has been demon- 
strated, it is felt that the time is approaching when 
an actual figure for the permissible concentration of 
dust in cement-kiln effluent gases should be estab- 
Regarding smelting works, the recovery of 


| sulphur from roaster gases has as yet progressed little 


| 


beyond the experimental stage, at least in this country. 
The rapid development of the use of special steels 
and the consequent activity in the manufacture of 
certain ferro-alloys has resulted in the production of 
fumes, and efficient means of dealing with this trouble 
are considered to be essential. The use of froth flota- 
tion methods for separating pyritic material from tin 
ores is resulting in a decrease of the amount of the 
material to be calcined, and in some cases it has been 
found possible to dispense with calcination entirely. 

The sulphuric acid produced during 1937 amounted 
to 924,000 tons, calculated monohydrate, this 
being an increase of 57,000 tons over the production of 
1936, and incidentally the highest recorded output 
since the war. Of this output, 64-7 per cent. was 
produced by the chamber process, and 35-3 per cent. 
by the contact process. The proportion of the total acid 
made by the contact process has been steadily increas- 
ing of late years, and there seems to be a definite 
preference for this process when the erection of new 
plant is under consideration. Acid made from zinc 
concentrates represented 4 per cent. of the total in 
1924 and 12 per cent. in 1937. The conversion into 
sulphuric acid of the sulphur from zine ores, which at 
one time was discharged directly into the atmosphere, 
has marked a forward step of great importance. The 
treatment of effluent gases containing sulphuretted 
hydrogen continues to receive close attention, and the 
use of photo electric cells for detecting and recording 
the presence of this gas has extended. The problem 
of the treatment of waste gases from viscose works is 
by no means solved; scrubbing methods have been 
practised and some success in this direction has been 
attained. Particular attention has been paid to 
preventing pitch fumes, and various large-scale experi- 
ments have been carried out, resulting in the evolution 
of a safe, simple and cheap method which has now 
been successfully applied at a number of continuous 
and intermittent plants. 

The number of works registered in Scotland under 
the Act during 1937 was 89, in which 162 scheduled 
processes were operated. Dr. Wy lam, responsible for 
this section of the report, has made a particular study 
of offensive trades, and indicates the principal factors 


as 
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contributing towards the satisfactory operation of offal- 
industry plant. Modern methods of deodorisation 
are highly efficient, and can be installed at a low cost. 
Nuisances arising from spoil banks in Scotland have 
been- further investigated, and experience has shown 
that the most dangerous materials from the point of 
view of spoil bank firing are the highly carbonaceous 
table-pickings and low-grade coal. The burning of 
spoil banks is an economic loss, as well as a source 
of atmospheric pollution, and it is desirable that such 
banks should be constructed in a manner which will 
reduce risk of ignition to a minimum, 








THE FAIREY “BATTLE”? BOMBER. 


On page 511 of our 144th volume (1937) we gave 
some particulars of the progress made to that date 
with the Government “shadow” factories for the 
production of aeroplanes and aero engines. One of 
these factories is situated at Longbridge, near Bir- 
mingham, close to the works of Messrs. The Austin 
Motor Company, Limited, who are responsible for its 
management. The Longbridge shadow factory has 
been constructed on a site with an area of 28 acres, 
and the main building has a length of 1,530 ft. and a 
width of 410 ft., so that its area is of the order of 
15 acres. The photograph of the interior of this 
building, which was reproduced on page 512 in the 
article above referred to, gives a good idea of its 
imposing dimensions. One part of the factory is now 
engaged on the production of Fairey “‘ Battle ’’ long- 
range bombers and another part is used for the 
manufacture of components of the Bristol Mercury 
aero engine, these components being the crankshaft, 
reduction gear, and the oil-supply and control gear for 
variable-pitch airsecrews. The remainder of the 
Longbridge factory is used for assembling and testing 
half the total number of aero engines produced by the 
whole group of Government factories. 

Building work was only commenced at Longbridge in 
August, 1936, but by the following March the factory 
had progressed sufficiently to allow the plant to be 
installed and the first set of engine components was 
completed by September last. Since then engines 
have been turned out in considerable numbers. The 
production of airframes for the Battle bomber is 
now proceeding at Longbridge, with the co-operation 
of Messrs. The Fairey Aviation Company, Limited, 
Hayes, who were responsible for the design of this 
aircraft. 

Our reason for again referring to the Longbridge 
factory is that on Friday, July 22, we were able to 
witness the launching ceremony, followed by a demon- 
stration flight, of the first Battle machine to be com- 
pleted in a shadow factory. As will be seen from 
the photograph reproduced on this page, the machine 
is a two-seater low-wing monoplane with enclosed 
cockpits for the pilot and observer. It is of metal 
construction throughout, with the exception of the 
control surfaces which are covered with fabric. The 
wing span is 54 ft., the length overall 52 ft. 1} in., 
and the height 15 ft.6 in. The power plant consists of a 
Rolls-Royce Merlin I, twelve-cylinder, liquid-cooled 
engine, developing 990 brake horse-power at 12,000 ft., 
and driving a variable-pitch airscrew. The maximum 
speed is 257 m.p.h. and the service ceiling is 25,000 ft. 


~0 





An hydraulically-operated retractable undercarriage is 





titted and other features of the design are a tail wheel, 
split trailing-edge flap and trimming tabs on the rudder 


and elevators. An aerodrome has been established 
adjacent to the factory, where the machines will be 
tested before delivery to the Royal Air Force. 
Speaking at the factory after the ceremony, the | 
Secretary of State for Air, Sir Kingsley Wood, said | 
that the launching of the first Battle aeroplane pro- 
duced in a shadow factory marked an important stage | 
in our air-defence programme. The plan for setting up | 
shadow factories would always be associated with the 
name of his predecessor, Lord Swinton. By turning | 
to the motor industry, the country secured the creation | 
of a new capacity, the introduction of new methods and | 
the association of men like Lord Austin with aircraft | 
production. This policy was fully justifying itself | 
and would do so still more in the future. In the course | 
of his speech in response, Lord Austin remarked that | 
the flight of the first Battle aeroplane to be completed | 
in the factory marked the culmination of the first | 
stage in aeroplane production by the Austin Company 
after two years’ work and was, so far as complete 
machines were concerned, the “first fruit”’ of the 
xovernment Shadow Scheme. During the war his | 
company made over 2,000 aeroplanes and 2,5 








2,500 aero 
engines, but he believed that the aircraft which had 
just been demonstrated was the first to be completed | 
in Birmingham since that time. 











ELECTRICITY SUPPLY IN 
SOUTH AFRICA. 


Tue fifteenth Annual Report of the Electricity 
Supply Commission of South Africa, whose head- 
quarters are at Escom House, Johannesburg, records 
that the demand for electricity during the year ending | 
December 31, 1937, was so great that the sales exceeded | 
the previous high record of 1936 by over 50 per cent. 
and were about 126 per cent. more than in 1935. The 
actual figures were 2,535,620,748 kWh, compared with 
1,688,047,108 kWh. This result was achieved in 
spite of the interruptions to supply caused by extra- 
ordinarily bad weather at Durban and Cape Town and | 
by various mishaps to generating plant. It is not | 
surprising, therefore, that, though the Klip power 
station, which will have an installed capacity of | 
424,000 kW, is only half completed, proposals for the | 
construction of another large power station to meet the | 
requirements of the gold-mining industry are under 
consideration. What these requirements are is shown | 
by the statement that during 1937 the total consump. | 
tion of electricity on the Reef was 3,900,000,000 kWh, | 
of which more than half was obtained from the Com- | 
mission’s stations at Klip and Witbank. 

Another important branch of the Commission’s | 
activities is the supply of electricity for traction | 
purposes. During 1937 the electrification of the | 
Glencoe-Volksrust section of the Natal main railway | 











line was completed, the traffic now being operated by | 
this method from Port Natal to the Transvaal border, | 
a distance of 326-5 route miles. The Reef railway 
electrification scheme from Randfontein to Springs 
was also completed and it is expected that that from 
Germiston to Pretoria will be put into operation during 
the present year. The completion of this programme 





| 
will mean that the Union of South Africa will have a| 
total of 1.110 track miles of electrified lines. Satis- | 





factory progress has also been made with rural electri- 
fication and in the domestic field, the supplies for these 
purposes being increasingly given by the Commission 
directly and not through the local authorities. 
Turning to the operation of the Commission’s 
individual undertakings in Natal, the number of 
insulator dises on the 88-kV transmission lines radiating 


from the Colenso station was increased from six to 
eight owing to bird trouble and lightning causing 


interruptions to the supply. Considerable difficulty 


| was experienced with coal deliveries and on several 


occasions the stock was barely sufficient for one day’s 
requirements. The output was 224,597,347 kWh, an 
increase of 24-16 per cent. over the previous year and 


| about one-quarter of this total was for traction pur- 


poses. At Witbank, on the other hand, the output. 
674,466,870 kWh, was 3-08 per cent. less than in the 


| previous year, owing to a falling off in the supply to 


the Victoria Falls and Transvaal Power Company. At 
Salt River a record output of 305,550,088 kWh was 
achieved, 204,000,000 of which were supplied to the 
Cape Town Corporation. This satisfactory state ot 
affairs was achieved in spite of several mishaps. In 
the first place, one of the 20,000-kW turbo-alternators 
broke down, its place being taken temporarily by a 
spare 10,000-kW machine. Subsequently, the circu- 
lating system became blocked with sand and seaweed, 
the screening plant being put out of action and 
quantities of debris being drawn into the condensers. 
Arrangements have now been made with the Railway 
Administration to draw circulating water from the 
new harbour basin, which will not be exposed to 
seaweed and sand-scouring action. Another 20,000-kW 
machine was out of service for more than three months. 
Finally, poor coal resulted in the thermal efficiency 
falling from 21-7 per cent. to 20-2 per cent. 

The Congella station of the Durban undertaking 
is being extended by the addition of a 30,000-kW 
turbo-alternator and two 120,000-lb. boilers, and it is 
anticipated that further extensions will soon be neces- 
sary. This station also did not operate without mishap, 
for on August 3 the rainfall exceeded 11 in. in two 
hours, with the result that the boiler-house basement, 
coal staithes and ash pits were flooded and the supply 
had to be cut off for about 10 hours. At the Klip 
generating station six 33,000-kW sets were in operation 
by the end of the year, and two of the four 7,000-kW 
house sets had been installed. When completed, the 
station will contain 22 180,000-Ib. boilers, ten 2,000,000- 
gallon cooling towers, and twelve 33,000-kW generating 
sets. The output of this station during 1937 was 
1,349,853,464 kWh, or 142-34 per cent. more than in 
the previous year. The whole of this output was fed 
into the Witwatersrand grid system and, as already, 
mentioned, is utilised by the gold-mining industry. 











ScHOOL FOR AIRCRAFT APPRENTICES.—-A new school 
for aircraft apprentices was recently formed, and will 


| open in August, at Cosford, Staffordshire, to be used for 


the training of fitters, flight riggers, and flight mechanics. 
The site covers some 600 acres, and the school will start 
with 250 new entrants and 500 aircraft apprentices 
transferred from Halton. This figure will be increased 
until the full complement of 1,000 is reached. The 
full educational and technical staff will number about 
450. The course extends over three years. Taken in 
conjunction with the Halton school there will be vacancies 
for about 2,000 boys, of between 15 years and 17 years, 
in the next few months as aircraft apprentices. 
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1,000-B.H.P. TEST-BED DRIVE 
AIR COMPRESSORS. 


THe testing of air and gas compressors is apt to be 
a somewhat complex business as both the speed and 


FOR 


power required vary so largely with the different sizes 
ind types of machine manufactured. The products 
of Messrs. J. Browett Lindley (1931), Limited, Coborn 
Works, Dunham’s-lane, Letchworth, exhibit this 
variety, and with a view to facilitating testing opera 
the recently installed the Vee-belt 
motor drive shown in Figs. | and 2 herewith. One 
of the difficulties of testing the loss of time taken 
in assembling on the test bed, and it for the 
purpose of shortening this that a double bed, as shown 
in Fig. 1, laid down. Although it might appear 
from this that two compressors were undergoing test 
simultaneously, yet this not the machine 
being erected on one of the beds while another is being 
the other bed. The are arranged at 
of the driven shaft and the installation 
very compact Power is obtained from the 1,000-brake 
auto-synchronous motor seen at the 
extreme right of Fig. |. This, together with its control 
vear, was manufactured by Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
It is directly coupled to a shaft 6 in. 
mounted at the motor end in a Skefko 
self-aligning double-row roller bearing and carrying 
t Vee-rope pulley with 22 The pedestals of 
this shaft are fixed. Transmission to the compressor 
driving shaft is by the Ve« ropes working on a plain 
pulley, the bearings of which are adjustable along the 
The belts are of a special rubber and fabric 


tions, firm has 


is 


was 


Was 


case, a 


Is 


tested on beds 


each end is 


horse power 


Messrs. 


Manchester 
in diameter, 


grooves. 


bedways. 
type and no tensioning gear is needed 
Che details of the belt drive will 
readily made out in Fig. 2. The driving shaft is 9 in. 
in diameter mounted at each end on 7-in 
diameter Hyatt roller bearings. All the pedestals are 
of cast-steel of Messrs. Browett Lindley’s manufac 
ture The shaft is connected to the COM pressor undet 
test by solid flanged couplings. Suitable change-over 
switches are provided for reversing the motor. The 
speed of the small pulley is constant, speed variation 
of the driving shaft being obtained by changing the 
large flat pulley. These are of the split type manufac 
tured by Messrs. Smith and Grace Screw Boss Pulley 
Company, Limited, Nene Side Lronworks, Thrapston 
Che of belts with the power 
transmitted. The full number is shown in use in the 


be, perhaps, more 


and 


1s 


number used varies 


illustrations as arranged for testing, under full-load 
conditions, an air compressor having a capacity of 
4,000 cub. ft. of free air per minute, at a pressure of 
120 Ib. per square inch, and running at a speed of 
300 r.p.m. Approximately 900 brake horse-power are 
transmitted under these conditions, and the driven 
pulley used is 72 in. in diameter by 52 in. wide. When 


an over-speed of 320 r.p.m 
in diameter by 
Smaller 


testing this machine at 
without load, the pulley used is 68 in 
16 only being required 
pulleys are, of used for com pressors 
The machine shown at the left of Fig. |. for 
has a < pacity of 2,100 cub. ft. of free air per minute, 


in wide, six ropes 


course, smaller 


instance, 


it a pressure of 120 lb. per square inch and a speed 
of 375 r.pm. The full-load test approxi 
mately 500 brake horse-power, and for this a pulley of 
7? in. in diameter and carrying 16 ropes is required. 
The overspeed no-load test of this machine would be 
made at a speed of 395 r.p.m. with a pulley 54j in. in 
carrying four The full comple 
ropes forms, so far aware, the 
there are 


and 
90 


chameter 
ment of 
heaviest drive of this type in this country ; 


ropes. 


as 


we are 


said to be only two other drives at all com parable 
elsewhere, viz.. in Italy and in Sweden. 

The machines seen i. the illustrations are Messrs. 
Browett Lindley’s two-stage, double-acting, forced 


lubrication air compressors, with standard inlet-control 
The testing routine of the fol 
lowing An eight-hours’ run at full load for endurance 
and output, the inlet, outlet, and inter-stage tempera 
tures and pressures being taken at half-hour intervals. 
The delivery is calculated from pressure readings on 
standard nozzles according to the B.E.S.A. Specification 
No. 726-1987. The input to the driving motor 
taken as the average of wattioeter readings and values 


consists 


governors 


18 


calculated from ammeter and voltmeter readings, 
unity power factor being maintained \ maximum 
demand meter provides a further check An inlet 
yovernor test is also carried out, a check being made 
to verify that, when the demand is reduced and the 
outlet pressure correspondingly rises, the compressor 


is automatically unloaded at a predetermined value. 
This test is followed by an examination of the bearings 
and so forth, to see if any defects have developed. 
The tests consist of readings of the motor 
input taken at full speed on no-load, after which the 
and similar readings are 


no-load 


is disconnected 


com pressor 


taken. Finally, the belts are detached and the no-load 
power input of the motor is obtained. From the 
data thus collected the actual power input to the 


compressor at full load can be calculated, the efficiency 
















ENGINEERING. 


DRIVE FOR 


LINDLEY 


1,000-B.H.P. 


BROWETT (1931), 


MESSRS. J 











Fic. | Drive ARRANG 














JuLY 29, 1938. 


AIR COMPRESSOR’ TESTS. 


LIMITED, ENGINEERS, LETCHWORTH. 





ED FOR Minimum Loap. 





Fig. 2. PuLLeys ANpb BELTs. 
of the transmission being known The above tests; Tue Pie-lron Ixpustrry or THe UNrrep STATeEs. 
are modified as regards both their nature and duration | The production of pig-iron in 1937, exclusive of ferro- 
alloys, totalled 36,145,095 gross tons, an increase of 


according to the design of the machine and its ultimate 
duty, but are added to in the case of the compressors 
illustrated by test per cent. for 
half an hour, the main purpose of which is to show up 


an overspeed ot 5 








any possible defect in the valves or motion work. 
At its conclusion a further careful examination is 
made of all moving parts 

Tue insrirrerion of Ex.ecrricat. Enorngeers.—The 
Council of the Institution of Electrical Engineers has 


lw. for students papers presented 
during the 1937-1938 session. to Messrs. J. E. Houldin, 
J. R. Hughes, J. M. Meek H. Rawcliffe Fight 


premiums, each of 51., were also awarded 


awarded premiums of 


und G 


SHIPBUILDING IN THE UNITED STATES The American 
Bureau of Shipping reports that on July | there were 119 
building in United States yards, representing a 
tonnage of 476,560. Of 50 were seagoing 
ships aggregating 426,450 tons, 2 vessels for Great Lakes 
service, representing 10,850 t 39,260 
tons being made up of 67 miscellaneous craft. Of the 


vessels 


vessels, 


these 


ns. the remaming 


0 seagoing veasels, 22 were tankers 


| acoustical and general 


19 per cent. over 1936, and the largest'output since 1929. 


Jormst COMMITTEE ON MATERIALS AND THEIR TESTING. 
\ discussion on non-destructive testing, organised by 
the Joint Committee on Materials and their Testing, is 
to be held on November 25, under the auspices of the 
Institution of Savoy-place, 


Electrical at 
Victoria-embankment, The subject is 


Engineers, 


W.C.32. 


namely, magnetic and 


London, 
to be divided into three sections, 
methods, X-rays and gamma-rays, and 
methods Each section will be 

scientists representing Great Britain, 
the United States, respectively. Thus 
magnetic and electrical methods will dealt with in 
papers by Dr. B. Berthold, Berlin, Dr. A. P. M 
Fleming, and Mr. B. G. Churcher. Roéntgen and gamma 
rays will be dealt with by Mr. J. E. de Graaf and Dr. V. E 
be 


electrical 
dealt with by 
Europe, and 
be 


Pullin, while acoustical and general methods will 
treated by Professor Dr. Késter and Dr. 8. F. Dorey. 
The experience and views of the United States will be 


presented in a joint paper by Mr. N. L. Mochel, Mr. H. H 
Lester, and Mr. R. L. Sanford. The meeting will be 
held under the presidency of Dr. A. P. M. Fleming, and 
a general invitation to attend is extended to all interested. 
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THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


Tue Spring Meeting of the Society of Naval Archi- | 


tects and Marine Engineers was held at Washington, 
D.C... on Tuesday, May 17. The programme com- 
prised, in the morning, a visit to the Research Labora- 
tory of the United States Navy at Anacostia, by 
courtesy of the Bureau of Engineering of the Navy 
Department ; and in the afternoon, a technical session 
under the chairmanship of Mr. Joseph W. Powell, 
president of the Society. Two papers were presented 
at the afternoon meeting, the first on ‘* The Essential 
Elements of Naval Research,” by Dr. Ross Gunn, 
technical adviser to the Laboratory, and the second 


on ~ Non-destructive Examination of Steel,” by Dr. 
R. H. Canfield, superintendent of the Division of 
Physical Metallurgy and Thermodynamics. Abstracts 


of the two papers are given below. 


ESSENTIAL ELEMENTS OF NAVAL RESEARCH. 


Naval research, Dr. Gunn observed, although similar 
to any industrial research in its main elements, 
differed from it in two important respects. Firstly, 
it was necessary to maintain fairly complete secrecy 
regarding certain studies, and, secondly, the military 
importance of the solutions to some problems was such 
that economic factors did not enter into the matter. 
The programme of research in an organisation like 
the Navy should, after a few years, enable the adminis- 
tration to estimate the true state, and probable 
future course of technical development, the proper 
policies to adopt in regard to immediate problems, the 
probability and nature of any sudden upheaval, and 
when it might be expected to occur. The modern ship 
and its associated equipment represented the very 
essence of technological development, and this was 
particularly true of the warship. The work of the 
laboratory had to be co-ordinated with the needs of 
the entire organisation and not only with those of the 
more active parts of it. The value of such a laboratory 
was proportional to the productiveness of its research 
scientists, and it was well established that one good man 
was more useful than many of mediocre rank. It was 
often found, on a difficult engineering problem, where 
no past experience was available for guidance, that 
a competent physicist made more progress than a 
man with a pure engineering education. The ideal 
research physicist or chemist should have those attri- 
hbutes common to all men of ability, together with a 
sound basic knowledge of all science, and a broad experi- 
ence in fesearch as a guarantee that his energies would 
not be dissipated in non-essentials. Experience in 
modern physics was considered most valuable when 
supported by adequate accomplishment in other more 
practical fields. 

A wise administration avoided interference, once a 
problem had been assigned, and would in no case 
attempt to direct research. The administration, when 
ua problem was brought to its attention, should first 
reduce it to a concrete and specific form, and then 
consider whether it was worth doing, whether it could 
be practically solved, and, if so, whether the resources 
were available for its solution. In determining the 
answers to these questions, it was necessary to draw on 
the experience of the whole organisation ; if the pre- 
liminary analysis was encouraging, funds would be 


allotted and work commenced. Ultimately, a promising | 


idea or method might be developed, and apparatus 
assembled for a preliminary model. If this satisfactorily 
demonstrated the utility and possibilities of the idea, the 
future course of the problem was well determined. 
Several models would be made, each better than the last 
and nearer to the scale of the final model; but it was 
particularly necessary that the administration should 
recognise the inevitableness, in many cases, of a long 
unexciting period of development. 

Provision should be made for research men to visit 
other laboratories and other scientists, such contacts 
being often of the greatest value. They should be 
encouraged to attend meetings of the scientific and 
engineering societies, and should be given oppor- 
tunities to become familiar with the operation and 
special problems of the industry in which they were 
working. Frequent sea trips in a warship were of great 
value in instructing naval research personnel in the 
conditions under which technical equipment must 
operate. A research administration must be prepared 
to finance a project for a long period of time, and 
then to abandon it completely upon sufficient reason. 
The proper decisions in such cases were best made by 
consultation with the scientific personnel. Scientific 
research was often considered simply as a tool to deal 
with pressing problems, but a large fraction of the 
efforts of a research laboratory should be directed to 
the study of problems which would mature 10 to 15 years 
hence. Only an unusually progressive and informed 


idministration would support such a forward-looking 
programme. 


ENGINEERING. r4t 
| fitted with refrigerating appliances, and of frozen-meat 


Non-DestructTivE EXAMINATION OF STEEL. 
| Stores ; the telegraphic and postal addresses of all 











VDI. Jahrbuch, 1938.—This German reference book 
for the present year has been compiled on the same 
lines as those preceding it, and is claimed to contain 
10,000 references in abstract to scientific and trade 
publications issued in 1937 and in the latter weeks of 
1936. It is divided into 30 chapters, covering applied 
sciences, materials—ferrous, non-ferrous metals and 
non-metallic substances used in engine construction 
and structural work, machine elements, water power, 
electrotechnics, transport, lighting, heating, &c. Every 
chapter is divided into a number of sub-sections, each 
of which has been entrusted to a specialist in the 
science, or in the manufacture or use of the materials 
concerned. A very detailed alphabetical index makes 
possible rapid reference to any abstract throughout the 
book. The references given include the title of the 
publication, its date and the page number; they are 
brief, but sufficient. since a research is hardly ever 
based upon the data contained in an abstract, the 
general tendency being to refer back to the original 
paper or publication indicated by the abstract, even 
when this is a full one. A separate chapter mentions 
several notable events and discoveries of former years 
and centuries. It is short and somewhat outside the 
main purpose of the book, and has many lacune ; 
if all metallurgical and mechanical work of the past was 
referred to, a separate volume would be necessary. 
The annual is published at the price of 3.50 marks by 
the V.D.1.-Verlag G.m.b.H., Berlin, N.W.7. 














DIESEL-ENGINED PICKET BOAT 
FOR THE ROYAL NAVY. 


Tue steam picket boats which, for practically half 
a century, provided officers of the Royal Navy with 
their first experience of independent command, have 
been in process of supersession ever since the war by 
boats propelled by internal-combustion engines. The 
development has been gradual, petrol, paraffin and 
pressure-ignition engines having been extensively 
tested under the exacting conditions of naval boatwork, 
| but no particular attempt has been made in this field 

to better the performances of the steam boats, most 
of which could maintain 15 knots or more under forced 
|draught. Recently, however, a boat of a new type, 
illustrated in Figs. 1 to 4, on the next page, has been 
|eompleted by Messrs. J. J. Thornycroft and Com- 
pany, Limited, for the Admiralty, in which this speed 
is considerably exceeded. By courtesy of the builders, 
we have been enabled to inspect the boat, which 
is stated to be the first Diesel-engined picket boat 
with a speed in excess of 20 knots to be put into service 
in the Royal Navy. In several runs in the somewhat 





Panne yy a?" aoe re his — dg? ay | firms connected with shipping in all parts of the world ; 
| Destructive Examination of Steel,” did not establish | Ste@mers and motorships of 10,000 tons and upwards, 
any facts about the presence of inclusions or defects | arranged according to nationality and gross tonnage ; 
except in. the location from which the sample was particulars of the speed and tonnage of steamers and 
taken. Methods of non-destructive examination had, | motorships capable of 12 knots and upwards ; informa. 
however, been developed, by which the physical con- | ©" regarding deadweight and cubic capacities of cargo 
tinuity and homogeneity of a piece of metal could be | vessels’; and lists of pe gee Bore oie fom “ 
explored throughout. Examples were the X-ray | ™#tine Insurance ee ad aee usiness in ondon, 
radiography of welds and light castings, and gamma- | Liv = ee and o TC Ren tae 
ray radiography of heavy castings and inaccessible | “©U™ in bul ‘th sual ate set out in the > ie 
welds. Another group of tests had grown up, which ae ~ . 4 go Cennage ener wong = 
might he described as electro-magnetic, although they total si 511, an egneust Th 024 tons « . ~— 
differed widely in method and principle. One such test | ©O'TeSponeing date bath roe Bo ere are now 1,865 
depended on permeability—solely a magnetic pro- | “t¢#mers propelled by turbines or by a combination of 
perty ; in another type of electro-magnetic testing the turbines and ners engines, and 6,912 veasels 
electrical conductivity was the important property | (including auxiliary Me essels) fitted with internal- 
to be measured. The defects to be detected included | combustion a. _The former figure a 
embedded layers or stringers of non-metallic material ; | ak of ey na a the latter of aG83,05: 
manganese sulphide resulting from the chemical union ea the last twelve months the motor tonnage inc Poo 
of the added manganese with the residual sulphur | ry 1,484,000. The Register Book is issued to sub- 
from the original ore or scrap; thin layers of ferrous scribers, and the rate of subscription for public institu- 
oxide from the rolling-out of blowholes; and, the 7 ae “ sagen ages ape me “a a 

; ae of dafinn meer: | 4 “at or r each a “opy. 
BE reed bie dg orm which | the copies are periodically posted throughout the year, 
could: be determined without destroying the steel, was with additions and corrections in type, the subscription 
the effect on electrical and thermal conductivity, | a — copy 4 os guineas per annum. For all Sane 

: . ; | Subscribers, including marine-insurance companies, the 
a The sant haste er |subscription is 7 guineas per annum for each copy, 
tion was to set up an alternating magnetic field in the unless periodically posted throughout the year, in 
body and to utilise the eddy currents, thereby caused, which case the charge is 17 guineas per annum for 
to detect any lack of continuous structure. The | each copy furnished. Supplements containing the 
specific work done at the Naval Research Laboratory | M&C®S5@ry additions and corrections are issued at 
in this direction applied only to the hull plates of intervals, and are forwarded grate - subscribers not 
naval vessels. The problem comprised two separate and resident in London or not having their copies regularly 
distinct operations, viz., first, to set up eddy currents posted. 
in the plate, and second, to measure them by a tech- 
nique sensitive enough to detect the presence of a non- 
conducting layer in the steel. The first proved to be the 
more difficult. but it could be done by. surrounding a 
long plate with a magnetising coil and placing close 
to the plate, where the field was strongest, a yoke made 
of laminated magnetic material and carrying coils of 
many hundred turns. The yoke formed a sort of 
magnetic shunt for lines of force traversing the plate. 
When an alternating current traversed the exciting 
coil, at the peak of the exciting current all the lines | 
traversed the body of the plate and the exciting coil. 
As the exciting current died away to zero, new lines 
of force were set up which only traversed the magnetic 
shunt and the portion of plate immediately beneath it. 
Due to their localised nature, they were surrounded 
by eddy currents which were more or less independent 
of the current in the main coil. This flux, with its 
associated eddy currents, was only made possible by 
the presence of the magnetic shunt. The eddy 
current effect increased rapidly with plate thickness 
up to about }-in. plate, but more slowly beyond this 
thickness. Most of the work was done with a 60-cycle 
current provided with voltage control. 
In a full-size apparatus built at the Naval Research | 
Laboratory, the exciting coil had an opening 8 ft. 6 in. 
wide by | ft. 4 in. high. The plates were carried on a 
roller-bed accommodating sizes up to 8 ft. 4 in. by 30 ft., 
and any thickness, and were automatically passed 
through the coil at 0-2 ft. per second. The small 
yokes or ** pick-up units ” were spaced 9in. apart. The | 
output voltage from each unit was amplified by a 
| vacuum-tube circuit which removed any in-phase 
| voltage, and the rectified output could then be used in 
|an oscillograph or otherwise to record the plate con- 
| dition. With an oscillograph, the operator saw a 
bright green line produced by the rapid “ scanning ” 
of a beam of electrons, the line being straight with a 
homogeneous and perfect plate, but rising if a defective 
portion passed under the pick-up. Another method 
gave a graphic record, a carriage carrying 40 styles 
moving over paper covered by carbon paper and a 
sheet of Cellophane, the record consisting of a series of 
parallel black lines. 








ANNUALS AND REFERENCE BOOKS 


Lloyd’s Register Book.—The two bulky volumes which 
constitute the 1938-39 edition of Lloyd’s Register of 
Shipping have recently been issued by the Society, 
at 71, Fenchurch-street, London, E.C.3. As hereto- 
fore, the volumes contain detailed information regarding 
all sea-going vessels of the world of 100 tons and 








upwards, and, in addition, data concerning the steel 
and iron vessels trading on the North American Lakes. 
A full record of upwards of 31,000 steamers, motor- 
ships, sailing ships and non-propelled craft is given 
in the Register Book. Numerous lists, of great prac- 


congested Chelsea Reach, on the Thames, ample oppor- 
tunity was afforded to demonstrate the manceuvring 
capabilities, which were of a high order. The rapid 
acceleration from rest was especially noticeable, and 
tical value to the shipping community, are to be found although, following the modern practice, the steersman’s 
in the volumes. These include shipbuilders and marine | position is placed well forward, a good all-round view is 
engineers in all countries ; detailed particulars of dry | provided by large windows in the wheelhouse, and the 
and wet docks, floating docks, slipways, tidal harbours | boat proved very handy in working alongside the stage. 
and quays, at home and abroad ; particulars of vessels! The hull of the hard-chine, Vee-bottom type, 














DIESEL-ENGI 


CONSTRUCTED BY MESSRS. J. 








LOCKNEED ConTROT 


overall 45 ft. in length and 10 ft. in breadth, 


thesauri 


wd is constructed of mahogany The timbers are 
wot under heat and through-fastened with copper 
nails, clenched on the inside. The diagonal planking 


constitutes two complete skins, with a layer ot oiled 


canvas between them, a form of construction which is 
both strong and light, the draught of the boat being only 
Iwo enclosed cabins are prov ided, the forward 


2 it. 6in 
one being intended for officers and the after one for 
ratings The latter compartment is arranged for 


anti-aircralt \ total of 45 persons can 
carried, the speed with this load being 15 knots. 
\ small searchlight is fitted on top of the wheelhouse 
The mast, of inverted Y-form, is mounted on top of 
the forward cabin and is arranged to fold down. 

lhe propelling machinery consists of two Thorny- 
croft RL/6 six-cylinder four-stroke com pression-ignition 
engines driving twin through reversing gears, 
of Messrs. Thornycrott’s manufacture. The 
cylinders are of 4}-in. bore, with a stroke of 64 in., each 


mounting guns 


bn 


acre ws 


ilso 


engine developing 140 brake horse-power at about 
1.650 r.p.m. The fuel used is light Diesel oil, which 


considerable advantages over petrol in a 
hoat of this type, apart from the virtual elimination 
oft The designed speed of 20 knots, the 
makers state, can maintained on a fuel cost only 
thout one-fifth that of petrol, and the smaller con- 
sumption of fuel gives the boat a radius of action at 
full speed of over 150 nautical miles. The corre- 
sponding radius of a petrol-engined boat of equal power 
and speed would be about 75 miles or 80 miles. The 
fuel tank holds 110 gallons, and is located abaft the 


POSSCRSES 


fire risk 


be 


after well. The six eylinders are cast monobloc, and 
fitted with dry liners, and the detachable head is 
ilso a single casting. The aluminium-alloy pistons 


have five rings and are connected by fully-floating 
gudgeon pins to the connecting rods, which are nickel 
chrome steel stampings of H-section, fitted with 
phosphor-bronze little-end bushes, and big-end bearings 
consisting of a steel shell lined with lead-bronze in the 


top half and white metal in the bottom half. The 
crankshaft is a nickel-chrome steel forging, finished 
by grinding. and is carried in seven main bearings 


The camshaft is ground from the solid bar and case 
hardened. The crankcase is of cast iron, with through 
holts of nickel-chrome steel securing the evlinder block 
it their upper ends ond the main-bearing caps and 
keeper plates at their lower The circulating, 
lubricating, bilge. and tuel-transfer pumps are mechani 
cally-driven, a hand pump being also fitted to remove 
used oil from the crankcase he electric starters are 
controlled by push-button from the wheelhouse, and 
supplied with current by a 24-volt battery of 90 ampere 
The charging dynamo has an output 


ends 


hours capacity 
of 216 watts at 24 volts 


\ feature of the control arrangements is the use 
of the Lockheed transmitter system to actuate the 
reverse-gear levers and also ‘o eontrol the fuel-injection 


and, consequently the engine speed, from 
the ering position. On each of the steering 
wheel (Fig. 4), which is connected to the rudderhead by 


stranded steel cables, is a smaller hand wheel operating 


pum ps 


ate side 


» pump which forces oil under pressure to a cylinder 
ind ram fitted to the reversing lever, as shown in Fig. | 
rhove \ roller on the lever makes contact with one 
of three studs, according to the position of the gear 
and lights indicator bulbs in the wheelhouse to show 
the gear for astern, or in 
Similar oil cylinders control the fuel injection 
pumps, and operated by small levers placed 
conveniently near the steersman’s right hand. The 
instrument board carries the usual revolution indicators, 
. and on the left is an Admiralty- 


whether is set ahead or 
neutral 


are 


oil-preasure gauges, &« 
pattern boat binnacle 






ENGINEERING. 


NED PICKET BOAT FOR 


THORN YCROFT COMPANY, 


AND 





LIMITED, 





_ [JULy 29, 1938. 


NAVY. 


SOUTHAMPTON. 


H.M. 


ENGINEERS, 








eae 
ae 4 Sal 


x 
¥ 





Fie. 2. 


Fia. 3. 





a 





Boat UnpEeR Way. 





ENGINE Room. 

















Fic. 4. Controt DasHBOARD. 


Unrrep Srates Iron Ore.—The iron ore mined in the 
United States during 1937 amounted to 72,093,548 tons, 


which figure shows an increase of 48 per cent. over the | 


1929. The 1937 
10 per cent., 


1936 total, and is the highest since 
total exceeded the 1925-1929 average by 


and was only 4 per cent. less than the high-record figure 
established in 1917. Hematite ore constituted 94 per 
cent. of the 1937 output, and the state of Minnesota was 
the chief source of production, accounting for 67 per cent. 
of the total 
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ALUMINIUM-ALLOY LORRY 


ALUMINIUM 


BODY. 


MESSRS. NORTHERN COMPANY, LIMITED, BIRMINGHAM. 





modern 


use to which 
high-strength castings may be put, the alloys employed 
having a tensile strength of 18 tons per square inch, 


post sockets demonstrate the 


ALUMINIUM-ALLOY LORRY BODY. 


For some time past, considerable attention has 
been devoted to reducing the weight of lorry bodies, 
particularly in relation to the 50-cwt. unladen class. | 
The problem can be approached either from the point 
of view of eliminating redundant weight, or by the 
substitution of lighter materials for those hitherto 
used, and a combination of these two methods of weight | 
reduction is utilised in the design of a new body recently 
produced by Messrs. Northern Aluminium Company, 
Limited, Bush House, Aldwych, W.C.2. One of the new 
bodies, built for a 54-ton Albion chassis by Messrs. 
Chas. Rowarth and Son, Limited, Oxford, is illustrated | 
in the accompanying figure. The body is entirely of | 
aluminium alloy, and apart from its light weight, 
advantage has been taken of the low specific gravity 
of the structural material to produce a vehicle which 
can be easily serviced and maintained in a clean condi- 
tion, and having a fully-enclosed cab with ample space 
and exceptional driving visibility. Servicing is greatly 
facilitated by the provision of skirt boards at both sides 
for the full length, these boards also enhancing the 
appearance and increasing the space for advertisement 
display when such is desired. They hinge about tubes 
common to the side boards, so as to give ready access 
to the chassis and rear wheels. The cab extends the 
full width of the body, and the alloy employed in the 
panelling is of sufficient strength to carry a proportion 
of the stresses, enabling the framing sections to be kept 
exceptionally light. Gusset plates are provided at | 
points of concentrated stress. With the exception of 
special sections for the front pillars and door frames, 
all the members are composed of standard channels or 
angles, a suitable grade of alloy being selected to take 
account of the forming required in each case. 

The underframe consists of seven deep cross- bearers, 
with longitudinal bracing to resist overturning moments 
due to braking and accelerating. Full advantage is 
taken of the available height between the chassis and 
the floor to introduce bearers of great stiffness. The 
bearers consist of -in. flat plates with a parallel centre 
portion, and tapered at each end, strengthened by 
slotted-Tee extruded stiffeners along the top and ends, 
and also along the bottom parallel portion. The lower 
edges of the tapered ends are flanged over for stiffness. | 
Two Tee-form cross-stiffeners are also introduced, to | 
which the longitudinal bracing is attached, and the | 
bearers are drilled for lightness. The longitudinal 
bracing is of lattice form, and is introduced between 
alternate bearers only, so placed that access is readily 
obtained to the transmission gear from outside the 
chassis. The side raves consist of a special extruded 
section, which combines the function of a rave and 
a hinge tube carrier, and by its broad dimensions permits | 
cutting away for the fitting of the post sockets without 
seriously impairing the strength. In any case, the | 
strength is largely restored by the tubes which pass 
through the sockets. The section has a recess on the 
top to receive the floor, and is attached to the cross- | 
bearer ends by short lengths of slotted Tee-section. | 
Externally, it forms an effective “ swipe’ rail. The 


with an elongation of 4 per cent. on 2 in. The sockets 

incorporate the square or rectangular holes to receive 
| the posts, the flanges for attachment to the cross-beams 
and side raves, and circular holes to receive the tube 
connecting the adjacent sections of the raves. The 
sockets are carried down to support the skirt boards 
and are braced to the cross-bearers. 

The floor is of corrugated aluminium alloy giving 
a high strength to weight ratio, and consisting of 
a series of extruded sections of No. 14 8.W.G. over- 
lapped at the joints. Each section is 6} in. wide, 





any desired total overall width of floor. 


to be light, but to resist wear and disintegration by 
impact, and to be non-inflammable and easily cleaned. 
No. 14 8.W.G. plate is used for the side boards, stiffened 
vertically with extruded channels which also carry the 
hinge plates. The outer framing is in one piece, 
radiused at the corners, the grade of alloy being chosen 
to permit of this forming operation. The free corners 
of the sheet are reinforced by flat strips of strong alloy, 
which bed on to the posts when the boards are in the 
closed position. The top rgil consists of a combina- 
tion of a special section with an angle, the former being 
designed to give lateral stiffness and to provide a neat 
finish. The construction of the skirt boards is similar 
to that of the side boards, but the section is some- 
what lighter, being No. 16 S.W.G. To cater for the 
loads imposed by long cases, the tailboard is of special 
construction, the main sheeting being of corrugated 
extruded section of the form used for the floor, as 
shown. It is shod at the top and bottom and covered 
on the exterior with No. 18 8.W.G. alloy sheet. The 


over the cab. 


level when not in use. 


side boards, conforming to the profile of the cab. 
Assembly of the component parts of the body is 
effected by riveting, except in a few cases where welding 
is employed for the sake of finish. 
used, driven cold. 


Noral aluminium paste. 
all the joints prior to assembly. 
interposed. 
pads. 


latter, complete with all fittings, weighs 


complete body of 11 cwt. 
18 ewt. 3 qr. 








and the overlaps are sufficient to allow adjustment to | 
When service | 
permits its use, this type of floor is claimed not only | 


Protection from galvanic corrosion | according to the nominal stress at the notch. 
is secured by painting the holes and rivets before and | higher the yield point of the material, the higher the 
after driving with bitumastic paint, pigmented with stress which can be chosen. 
This paint is also used on | the requirement of reduced weight, high-tensile steel 
When metal surfaces | can be used with advantage as a constructional material. 
would normally be in contact and liable to friction due | In particular, any methods which raise the yield point 
to body movement, fibre or hard-wood packings are | should be utilised, such as cold drawing, thorough heat 
Direct contact between the cross-bearers | treatment, &c. 
and the chassis is also avoided by the insertion of fibre | turbine rotor, statically stressed by centrifugal force 
The weight of the body, complete with skirts | to over its yield point. 
and all fixings, is 7 ewt. 3 qr., apart from the cab. The | yield point and increases durability. 
2 ewt. 3 qr.| static stressing, the influence on durability of the 
The rear wings weigh 2 qr., giving a total weight for the | 
The chassis weighs 1 mj 


RESEARCH ON MATERIALS, 
AND MODERN DESIGN.* 


By Proressor Dr,-Inc, A. Tau. 


WueEn the development of machines and other 
technical products has attained a certain level, the 
| question of increased output is purely one of materials. 
Since the form of individual parts is a matter of 
experience, improvement can only be attained by 
increasing their durability. If the required output is 
fixed, then modern technology is concerned with the 
question of how a machine with a given output can be 
made with the least possible amount of material. This 
striving to reduce weight is characteristic of all the 
main branches of technology. Particularly in the 
construction of automobiles and aircraft, a reduction 
in weight results in an ‘increase of speed, load capacity, 
and other desired qualities. In stationary plant, 
low weight is desired to keep down the bulk and cost 
of raw materials. Various means are available for the 
reduction of the weight of a component without affect- 
ing its durability. Thus, a material of greater strength 
may be used, or the stress on lightly loaded places 
raised by decreasing the section, or, again, the maxi- 
mum stress can be reduced by avoiding points of stress 
concentration. Numerous investigations confirm that 
the plastic behaviour and the strength of a material 
depend greatly upon the nature of the stress applied 
| and the design of the part. Even if the durability can 
| be notably increased by improving the material, a 
| further considerable increase can often be gained by 
| suitable modification of the outer shape. The proper 
| application of this knowledge pre-supposes that the 
| working loads on a material and the resulting stresses 
|are accurately known. The difficulty in determining 
the working loads will be obvious from the following list 
of possible types of loading :—(1) Dead load ; (2) flue- 
tuating load; (3) starting impacts; (4) applied de- 
| formation ; (5) non-uniform heating. 

Even in purely static constructions most of these 
types may be found, and may in part (like No. 5) depend 
largely on a time factor. There are greater difficulties 
in determining the load on machine parts subjected to 
fluctuating stresses. If, however, the loads have been 
determined, the stresses can be calculated accurately 
for parts of simple shape, but only when irregular 
changes of section are avoided. But as such ** notch 
effects’ can be avoided entirely in very few cases, 
and in practice determine the durability of components, 
the development of an experimental method for the 
determination of stress is one of the most important 
|tasks in the modern investigation of materials. To 
the objection that the effect of sharp notches, with 
their steep stress concentrations limited to a very 
small area, can hardly ever be measured satisfactorily, 
| the reply can be given that machine makers used to 
the evaluation of notch effects, and the strength due 
to design, can almost entirely avoid sharp bends, if 
not every notch effect, by adopting the methods dis- 
paper. 
been possible to express the close 
| dependence of long durability on the nature of the 
| stress and the shape of the part in the form of simple 
‘laws, but, from characteristic cases, an approximate 
| idea can be obtained of the behaviour of similar and 
| also of more complicated parts. A distinction can be 
| drawn between (i) parts which need only to be strong 
|and in which heavy deformation in the elastic range 
plays no part; and (2) parts which must be strong 
| and rigid, and in which deformation must be limited to 
| a comparatively small amount. 

The Notch Effect under Different Stresses.—The 
| influence of the mode of stressing is seen from the 
| behaviour of smooth and notched tension bars of ductile 
material, but the significance of this comparison is 





| 


| cussed later in this 
As yet, it has not 


end-plate incorporates a gantry for carrying long pieces | limited in that purely static stresses are rare in practice. 
The two central supports, visible in| Further, with pure tensile stresses, the breaking stress 
the figure, are of channel section, and form slides for | increases through the effect of a notch, as the notch 
the gantry, which can be dropped below the cab roof | hinders the plastic flow and therefore the 
Fore and aft bracing is provided | As roughly the same tension is required to overcome 
by the upswept extensions of the fixed portions of the | the cohesion, the area of the fractured surface of the 
|notehed bar is greater. Further, since both yield 


| 


Soft iron rivets are | according to the stress in the part without a notch or 


necking.” 


point and breaking stress are increased by a notch, 
the possible stress under pure static load changes 


The 


With such a stress and 


An example is the over-running of a 


Here, cold working raises the 
Although, with 


* Paper read before the International Engineering 
Congress, Glasgow, on Tuesday, June 21, 1938. Abridged. 
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external shape of the part can be neglected, so that 
the permissible stress will depend solely on the material 
utilised, the durability under fluctuating stresses is 
greatly decreased by notch effects. Fluctuating loads 
have a different effect on the material. Fatigue fracture 
ensues, not because the shear strength has been ex- 
ceeded, but because of a gradual breakdown of the 
material, leading to an incipient crack. A comparison 
of fractures under tensile stresses and alternating 
stresses is given in Fig. 2 annexed. Local stress 
concentrations produce an incipient crack because the 
local fatigue resistance has been exceeded. The crack 
results in an excessive notch effect in adjacent areas, 
and gradually widens, finally weakening the whole 
part to such an extent that even the normal working 
stress leads to complete breakdown. For this reason, 
by far the best way to increase the fatigue resistance 
of machine parts is to avoid notch effects. Even 
though a notch considerably weakens a part, exhaustive 
researches show that very high and steep concentra- 
tions of stress do not produce their full effect. Owing 
to the lesser or greater notch sensitivity of individual 
materials, local stress concentrations can be endured 
which, owing to their steep gradient, can exceed the 
fatigue resistance of a smooth bar of the same material. 
Rules for the Attainment of High Structural Strength. 
The possibilities of reducing the weight of a machine 
part, without injuring it in other respects, can be 
summarised by saying that the strength at eve ry point 
must be utilised as fully as possible. This statement 
covers the avoidance of points of stress concentration 
as such, as well as the requirement that the component 
should be formed as a body of uniform strength, e qually 
stressed all over at the anticipated 
load. Since practically it is im pos- 
sible to avoid notched areas such as 


Fig.5 
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shaft shoulders, &c., such areas must be strengthened 


so that the safety of the other areas in respect of frac- 
ture is again ensured. This can be accomplished in 
general without much expenditure of material as, in 
addition to this reinforcement, it is also possible to 
ensure a considerable reduction in the effect of compara- 
tively sharp notches by providing stress-relieving 
notches and favourable internal systems, 
that the compensation of the remaining notch effects 
by increasing the effective section, will not be impeded 
by difficulties of construction. As a practical example, 
a crankshaft may be considered. Owing to its shape, 
it shows strong notch effects at abrupt changes of 
section, where the fatigue resistance is reduced by high 
stress concentration. When a material of greater 
strength but of unchanged shape is used, only a small 


stress 80 


increase in the fatigue resistance can be obtained, as 
owing to the greater notch sensitivity of the high- 
tensile material, the stress concentrations at notch 


areas are more dangerous. The use of steels of the 
highest strength is fully successful only with favourable 
design and surface configuration. 

An illustration of the increased durability procured 
by mitigating the stress concentrations is given in Fig. 5, 
above, in which @¢ represents the bending stress in 
relation to the section of the web, and r the torsional 
stress in relation to diameter of shaft. The shape of 


crankshaft which has the least number of conjoined 
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lines of stress has also the highest fatigue resistance- 
It is to be noted that the crankshaft with the highest | 
fatigue is not extreme in design. A further 
improvement shown by the cast shaft, Fig. 6, 
below. The shaft is hollow, material in the interior 
being little utilised in bending or torsion, and 
strengthened at abrupt changes of section to decrease 
the nominal stress and reduce the risk of fracture. 
The transition from journal to web has been improved 


resistance 


1s 


is 


in that, owing to the bowl-shaped conformation of 
the web, the inner fibres are but little constrained, 
and, under equal deformation, have to bear a much 
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Fig. 11. Acceptable. 
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* If no release of stress occurs in the component 


Thus an approximately equal distribu 
is obtained the whole section of 
and the objective of a fatigue-resistant 
of uniform strength attained. The 
production of such by forging, however, 
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only possible by heavy increase of machining. This 
example shows how, in pure fluctuating stressing, the 
influence of shape preponderates, a high-tensile material 
being justified only when the design does not entail 
sudden changes of section, and if the untoward influence 
of the surface (skin due to rolling, scale marks due to 
working, &c.) can be removed. 

If deformation in service is to be diminished, the 
part must be made more rigid, and with as little added 
weight as possible. The case for combined bending and 
torsional stress is illustrated by Fig. 7, in which a com- 
parison is made of the bending and torsional strength of 
various sections, showing that the box-shaped section 
An application of this is shown in Fig. 8, 
on this page, which compares the usual design of a lathe 
bed, generally consisting of two longitudinal bearing 
members joined by transverse ribs, with the closed form. 

The Absorption of Impact Stresses—The effect of 
impact becomes less, the more the component can 
yield ; in other words, the less rigid it is. The stress 
during impact decreases with increasing “* working 
volume,”’ by which is meant that portion actually 
deformed by the blow. The most favourable impact 


| stress values are obtained by having the greatest pos- 


sible working volume; in other words, the part must 
be so made that its sections have as far as possible an 
equal “ capacity for work.’”’ A bar having a short 
constriction will receive almost the whole effect of 
the impact in the short weak area ; the working volume 
is small, so that the stress is very high. If the shaft 
is reduced over its entire length, the working volume 
becomes greater, and the stress remains low. Notch 
areas, poimts where a load is applied, junctions, &c., 


| produce points ef stress concentration which are especi- 


ally dangerous under fatigue and impact stresses. The 
aim should therefore be to avoid points of stress con- 
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, centration, so that the parts are stressed approximately 


equally and have equal capacities for work. In prac- 
tice, notched areas and points under load are streng- 
thened so that the stresses remain low ; smooth areas 
are weakened, as these can absorb the energy of impact, 
the strengthened notched areas being relieved from 
stress. These considerations apply to that widely 
used but much neglected component, the bolt. The 
diagram, Fig. 10, indicates the lines of stress in a bolt, 
showing that, in the first turn under load, there is a 
point of concentration, whereas the in 
the shank is much smaller. To obtain a bolt with the 
stress equally distributed and having the highest 
possible capacity for work away from the points of 
stress, it is necessary to make it with a constricted 
shank. Such bolts have many times the capacity for 
work of a bolt with a solid shank, as is shown in Fig. 11, 
annexed, which compares the capacity of bolts, 
with constricted shanks, to withstand alternating loads 


stress stress 


and impacts. At the same time, strains resulting 
from fluctuating stresses are reduced, so that the 


In Fig. 11, dx represents 
the thread, and d the 
is reduced. 
and of various sections 


bolt gains in fatigue resistance. 
the diameter at the root of 
diameter to which the shank 

If bars, fixed at one end, 
and lengths, but always of the same volume, are 
subjected at the free end to a known impact by means 
of a falling weight, the maximum stress resulting from 
a constant impact depends only on the volume of the 
bar. The stress due to impact remains unchanged 
whether the capacity for work is concentrated in a 
weak or a rigid area. The force of impact, however, 


increases greatly with the rigidity, reaching a very 


high value with short beams of large section. The 
conditions under static loading are just the reverse, 
the stress increasing with decreasing rigidity. The 


maker must find a middle way, so that the static and 
dvnamic loadings and also the stresses produced by 
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impact, the impact forces and often the strains as 
well, remain within bearable limits. 

These constructional measures may fail to keep 
the deformation within the elastic limit under very 
high impact overloads. In such a case, a suitable 
material enables the part to resist at least a certain 
number of overloads without being broken under sub- 
sequent slight overloads. Such cases occur with auto- 
mobile driving shafts, when the driving wheels slip and 
then suddenly grip. Owing to the sudden braking effect 
on the entire revolving mass, very high torsional 
stresses occur, generally causing plastic torsion of the 
shaft. If such components are made from a steel 
which has been extensively heat-treated, has a very 
high yield point, and which can no longer work-harden 
above the yield point, the desired result will not be 
attained. It is impossible to obtain a shaft of equal 
strength throughout, while trivial local weaknesses 
due to previous manipulation may be present. If 
torsion beyond the yield point, is applied, the areas 
where the yield point is only a little lower begin to 
flow. Under further torsion, flow can occur only in 


these same areas, because, as a result of the decreas-| An example of fluctuating 
ing ability to work harden, further increase in stress | loads is provided by aero- 
cannot take place, so that in the rest of the shaft| plane components. 


the yield point is not reached. Fracture occurs when 
the ability of these single spots to deform has been 
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design them to carry the maximum stresses for an 
indefinite period. A calculation based on fatigue 
strength would not allow the most to be made of the 
material, and the part would be too heavy. It would 
be equally absurd to consider the part to be under 
static stress, for then, if the loading is kept below 
the yield point, fractures can still occur after from 
10,000 to 100,000 fluctuations of load. Supposing 
ja definite load of, say 10,000 fluctuations, the only 
| accurate basis for calculation is to take the permissible 
| stress from the time-strength line, i.e., the Wéhler 
curve, choosing the stress so that the component can 
safely resist 10,000 fluctua- 
tions ofload. In practice, 
the simple case hardly ever 
occurs of a machine support- 
ing a definite load for a 
| definite number of fluctua- 
tions. Generally, the extent 
i nature of the stress 





vary irregularly in a way 
| which cannot be foreseen. 





average frequency curve, taking into consideration the 
fact that a definite number of fluctuations of load under 
a high stress can be more harmful in certain cases than 
the same number of fluctuations under a smaller stress. 
For a first approximation, the simple statistical average 
frequency curve (Fig. 16, annexed) provides a good 
criterion for the ratios of loading, and is so constructed 
that, for each stress o, the number n, of fluctuations of 
load is interpolated, which relates to that and all higher 
stresses. Case a in Fig. 16 represents a component with 





a long life, whereas for b the pure fatigue strength is 
the deciding factor. 
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exhausted, the entire angle of torsion up to frac- 
ture being extremely small. If, on the contrary, a 
steel is used which has been heat-treated to a lesser 
extent and has a lower yield point but a considerable 
reserve of strength above the yield point, then, with 
stress in the plastic region, different conditions obtain. 
As soon as a weaker area begins to flow, it gains in 
strength and can take up a higher load. Through 
this, the yield point is reached at other areas, which 
begin to flow until finally flow occurs over the whole 
length of the shaft. In this way the capacity for 
plastic deformation of the entire shaft is utilised, the 
angle of torsion to produce fracture becoming many 
times that required for an excessively heat-treated 
shaft. The diagrams in Fig. 13, on this page, show 
the influence of heat-treatment on deformation, in the 
case of shafts of chrome-vanadium spring steel subjected 
to tension and torsion. 

Time Resistance.—Some machine parts are intended 
to have only a limited life ; for example, those exposed 
to heavy wear or corrosion. Such parts may be sub- 





jected to less than 10 million to 100 million fluctuations 
of load during their life, and it would be absurd to 
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stress. The attachment of the driving gear undergoes 
oscillating stresses of comparatively small amplitude 
due to the engine. High stresses occur when sudden 
turns are taken. Obviously, it would be absurd to 
proportion such parts as if they had to carry the highest 
loads for an indefinite period. 

Before these conclusions can give reliable results, two 
problems require solution ; first, the stresses and the 
frequency with which they occur must be established. 
Further, it is necessary to ascertain the influence of such 
a changing load on durability, or, more accurately, the 
effect of a definite number of load fluctuations on the 
number still to be endured under a different stress. 


The first problem can rarely be solved by calcula- | 


tion, and it will be necessary to utilise measurements 
of components in actual service, which may be con- 
veniently plotted as frequency curves such as that 
shown in Fig. 15. These frequency curves do not 
form in themselves the basis of the calculations, but 
must be used as material for a special kind of statistical 
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Investigation of the influence of fluctuating loads is 
fairly recent, so that, as yet, the available results are 
not numerous. The diagrams, Fig. 17, give results 
obtained by Kommers, in America, showing the 
influence of overloads on the resistance to fluctuating 
loads of a 0-27 per cent. carbon steel under rotating 
bending stresses with various high loads. In the upper 
diagram in Fig. 17, Nw indicates the duration of over- 
loading, and Nz the alternations of breaking load at 
the given overload. For this special case the slightest 
stress in excess of the fatigue strength is harmful, as it 
reduces the limit of endurance. The material tested 
and the shape of test-piece are unsuitable, however, for 
components that are rarely overloaded. Fortunately, in 
many cases, breakdown does not occur with the first 
alternations in loading ; frequently there is an increase 
in strength on the application of a fluctuating load. 
Only after a certain number of fluctuations is the 
strength-decreasing effect of incipient breakdown mani- 
fested. Although, according to the values given in Fig. 
17, the effect of the slightest overload is to reduce the 
strength, yet with other materials, shapes, and methods 
of stressing, overloads may be harmless up to a certain 
point. The author’s experiments with stresses fluc- 
tuating between fixed minimum and maximum values, 
have shown that very high overloads which are small 
in number are often quite harmless, there being no 
diminution of the fatigue resistance. 

The Damage Line.—In order the better to grasp the 
effect of such overloads, it is expedient to insert a 
further curve next to the Wohler curve in the fluctuating 
stress diagram. This curve, which may be described 
as the damage line, shows how many fluctuations can 
be withstood under a given stress without any reduc- 
tion of the fatigue strength. Fig. 18, reproduces a 
Wohler curve, and its accompanying damage line 
derived from American experiments, by Russell and 
Welcker, using rotary bending, the shaded portion 
representing the region in which the overload decreases 
the fatigue strength. The statistical average frequency 
curve and this damage line are the basic means for the 
computation of any stressed component in a way satis- 
factory for practice. Preliminary researches indicate 
methods of a practical nature showing how to manufac- 
| ture and what material to use in order to avoid fracture 
| while working up to the limit of load capacity. In 
| contrast with stresses fluctuating between fixed mini- 
| mum and maximum values, it appears that with pure 
| alternating stressing (tension-compression tests, back - 
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wards-and-forwards bending tests, rotary bending or 
alternating torsion), the damage line exceeds the fatigue 
strength little, if at all, in practice, even with notch-free 
parts after a small number of fluctuations. In such cases, 
overloads are thus especially dangerous. Experience 
shows that fatigue fracture mostly occurs in parts sub- 
jected to stresses fluctuating in both directions, and 
for such parts it is particularly important to avoid 
notch effects. When everything has been done to 
avoid stress concentrations, the greater strength of 
high-tensile steels becomes properly effective. The 
group of components exposed to pure alternating 
stresses includes shafts, axles, and similar parts, in 
which notch effect must be avoided. It is not suffi- 
ciently recognised that welding introduces stress 
concentrations which are not visible externally. In a 
weld, usually the junction of weld metal to parent 
metal is the place most in danger. 

High Service Temperatures.—Even if pure mechani- 
predominate and have most influence on 
strength, considerable resistance is often required to 
other additional external influences ; particularly so 
with chemical action, the effect of high or very low 
temperatures, wear, or effects such as occur in rubbing 
surfaces with or without lubricant. It is well known that 
the hot tensile test gives no information about resistance 
to stress at high temperatures ; suitability of a material 
for static loads at high temperatures can only be 
ascertained by the creep-resistance test. At the 
highest working temperature, the creep resistance lies 
mainly below the yield point, which is determined by 
the hot tensile test. Up till the present, such tests have 
been carried out on smooth bars. Recently, fractures 
observed in bolts made of material of high creep 
loaded below the resistance found 
by the short-time creep test, have directed renewed 
interest towards the influence of 
Various researches on this subject show that notched 
break more quickly than in creep 
resistance tests with equal nominal stress. The 
author’s work on a chromium-nickel-molybdenum steel 
showed that the strength in the hot tensile test was 
increased by notch effects. As can be seen, however, 
from Fig page 145, which gives the results of 
hot tensile and creep tests at 500 deg. C. with smooth, 
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19, on 
notched and threaded bars of bolt steel, with increasing 
duration of test, a reversal occurs after a short time, the 
smooth bar proving to be better than the notched bar. 
Further, after a shorter or longer period of test, fracture 


with deformation is replaced by fracture without 
deformation. The steel tested in this case contained 
carbon °-2 per cent., chromium 0-8 per cent., 
nickel 0-9 per cent., and molybdenum 0-95 per cent. 


The fatigue resistance of the smooth bar was 36 kg. per 
square millimetre, and the hot tensile strength was, for 
the smooth bar, 66-4 kg., for the thread bar, 67-5 kg.. 
and for the notched bar 75 kg. per square millimetre. 
In researches carried out by the author at 500 deg. C. 
it was observed that the fracture was intercrystalline. 
From the fractured surface a fatigue fracture can 
be distinguished quite well from a residual fracture ; 
but, under the hot tensile test, the fracture appears 
to be transerystalline, though this has not yet been 
clearly demonstrated. It not known how these 
phenomena occur with other steels at other tempera- 
tures, in particular whether they occur through 
corrosion during longer tests or through separation at 
the grain boundaries. 

Conclusions.—From this discussion the following 
principles can deduced :—Where bolts are con- 
tinuously exposed to high temperatures (e.g., boiler 
pipe flanges), it is advisable to use the bolt with a 
reduced shank, with a considerably stronger thread so 
as to keep the stress concentration low in the notched 
area. It however, not advisable to have too long 
a shaft so as to increase the elastic length, as such 
long bolts creep more, that the time when the 
flanges begin to leak reached sooner. Frequent 
removal of bolts increases the danger of overstrain. 
Here, again, too great an elastic length is just as 
unfavourable as too short a shaft. It is probable that 
the safety of the bolted joint would be increased by 
improving the thread. Above all, the harmful notch 
effect is reduced by carefully rounding off the base of 
the thread, and thus increasing the creep resistance, 
though too great and uneconomic an increase in the 
diameter of the thread in comparison with the diameter 
of the shaft is to be avoided. 
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NOTES ON EW BOOKS. 

When the Dictionary of Costing, by Mr. R. J. H. 
Ryall, made its first appearance, we welcomed it as 
supplying a definite need, and it is interesting to find 
that a second edition has become necessary. As 
would be expected in a book of this kind, revision 
quickly becomes necessary, and clearly a good deal of 
such work has been carried out. It would, however, 
have been well if the process had been carried further. 
\ dictionary, to justify the term, should primarily 
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give definitions or, where this is not possible and there 
is some conflict of opinion, the alternatives should be 
given and the reader left to judge for himself. As 
pointed out in our first review, however, the author 
has not kept within these limits, and his tendency to 


| stray beyond them detracts rather than adds to the 
Thus, on the subject of remunera- 


| value of the work. 
| tion of labour, opinions are given which may have held 


| good many years ago, but are certainly not valid 


| to-day and should find no place in a volume revised 
| to the end of 1937. Under the heading of rate-setting 
| the author appears to compare different methods, some 


| of which are no longer practised, while some pertain to | 


quite different classes of work. In connection with 
allowances there appear to be no references to over- 
time or holiday work, though both add considerably 
to costs. There is little doubt that, where the author 
confines himself to the limits of his title, the references 
are useful and reliable ; as the omissions are made good 
and personal opinions weeded out, the book which is 
published by Sir Isaac Pitman and Sons, Limited, 
London, at the price of 12s. 6d., net., will become in- 
creasingly serviceable. 


The treatment of metals, the manner in which 
component parts of structures and machinery behave 
under static and dynamic stresses, and the physical 
examination of such component parts before use and 
when fracture has occurred, have become so compli- 
cated of late years that 
those not directly concerned with design, manufacture 
and testing to keep informed on more than a portion 
of the problems involved. This applies particularly to 
steel, about which there still much to learn. 
Technical men who are not in charge of present-day 
chemical and physical laboratories, but who are looking 
for, at least, an introduction to the problems to which 
we refer, will therefore probably welcome the book on 
The Structure of Steel, Simply Explained, by Mr. Eric N. 
Simons and Dr. Edwin Gregory. This describes the 
matcrial and explains what are compounds, solutions, 
equilibrium diagrams, critical points, structure, corro- 
and its effects, X-ray examination, &c. All 
these matters are carefully into, and the ex- 
planations given are likely to prove useful to non- 
specialists, for whom the book has been primarily 
written. The work has had to be kept within reason- 
able limits, otherwise it would have contained illus- 
trated explanations of the methods followed for deter- 
mining the critical points, and other matters. The 
book is a very interesting one, and is to recom- 
mended as an introduction to the study of steel and 
its structure, or to a visit to a physical testing labora- 
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tory. It is issued, at the price of 3s. 6d. net, by 
Messrs. Blackie and Son, Limited, London and Glas- 
yow. 


Although the frequently-heard complaint of the 
old-time workman that * this lot is not as good as the 
last ’’ was apt to be regarded as a feeble excuse for 
bad workmanship or laziness, many engineers will 
recollect instances in which, on investigation, the 
phrase turned out to have been correctly used, and the 
variability indicated must have existed to a much 
greater extent than was suspected. The major 
materials of the engineer, iron, steel, copper, and so 
forth, are not here specifically referred to, as these 
reached a recognisable degree of uniformity at an 
early stage of engineering, but rather auxiliary 
materials such as oil, rubber, moulding sand and the 
like. The American Society for Testing Materials, 
since its formal incorporation in the year 1902, has 
done yeoman service in standardising not only mate- 
rials as regards their properties, but in establishing 
correct and reasonable procedure in carrying out tests 
to assess those properties. Hence, although the Jndex 
to A.S.T.M. Standards and Tentative Standards is not, 
properly speaking, a book, it ranks as a legitimate 
accession to engineering literature. The extent of the 
ground covered can be estimated by stating that the 
index contains a list of no less than 511 established 
standards and 312 tentative standards, the term 
‘standard’ embracing specifications, methods and 
definitions. The entries, arranged under subject in 
alphabetical order, clearly indicate which of these 
three are obtainable; thus, taking random 
examples, there is a specification for cast-iron loco- 
motive cylinders, a method for the mechanical analysis 
of soils, and definitions, with units and symbols, relating 


cla SSCs 


to magnetic testing. The catholic nature of the 
publication may be illustrated by similar random 


selections; thus such widely separated subjects as 
rubber insulating blankets for near electrical 
apparatus, the shattering of coal and coke, and the 
radiographic testing of metal castings are to be found. 
Even if the standards are not in all cases accepted on 
this side of the Atlantic, they may be of distinct value 
to those who are in want of guidance on a particular 


use 


subject and the American Society for Testing Materials | 


it is almost impossible for | 
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| is to be commended on its altruistic spirit in announc- 

ing that copies of the Jndex may be obtained free of 
charge from its headquarters at 260, South Broad- 
street, Philadelphia, Pa., U.S.A. 


The German Chemical Society (Deutsche Chemische 
Gesellschaft) publishes a well-known handbook entitled 
| @melins Handbuch der anorganischen Chemie, which has 
been recently enlarged by a section on Iron, designated 
| No. 59, 8th edition, part C, Ist issue, and dealing exclu- 
sively with Hardness. This covers methods for hardness 
testing, scratch-hardness testing, ball tests, pendulum 
hardness testing, the determination of the hardness 
figures at all temperatures, and the determination of 
the properties of a given material on the basis of hard- 
ness tests. The various machines in use are reviewed. 
Concluding chapters show the relation which exists 
between the hardness figures arrived at by different 
methods of testing, between hardness and tensile 
strength, hardness and yield point, and hardness and 
other mechanical properties, and indicate the ad- 
vantages and disadvantages of the different methods 
in everyday use for hardness testing. The book 
contains over 160 pages of closely but very clearly 
printed matter illustrated by numerous diagrams. It 
has been compiled with great care, and gives in every 
case reference to the names of research workers and 
scientists who have made a speciality of hardness 
testing, with the title of their paper or publication. 
It is issued, at the price of 18-75 marks, by Verlag 
Chemie G.m.b.H., Berlin. 


The History of the Telephone in the United Kingdom, 
by Mr. F. G. C. Baldwin, was first published in 1925, 
and has now been re-issued in a cheaper edition (L.on- 
don: Messrs. Chapman and Hall, Limited ; price 15s. 
net). It deals exhaustively with the technical, economic 
and political development of this form of communica- 
tion from the very earliest days, and historically is 
worthy of study. No attempt has, however, been 
made to bring it up to date. This is a pity for more 
than one reason. In the period since it was first 
published, automatic working, which thirteen years ago 
had hardly started (though a chapter devoted to its 
progress between 1879 and 1922 forms part of the 
book), has found an increasing place in all parts of 
the country, and especially in Loadon, Owing to a 
number of factors, among which reduction in the rates 
and well-thought-out propaganda may be mentioned, 
there has been an exceedingly large increase in the 
number of telephones in use and in the employment 
made of them, while the Department in charge of them 
has been extensively reorganised. In addition, thanks 
to the foresight of Mr. Frank Gill and the painstaking 
work of the Consultative Committee for International 
Telephony, London has become the world’s telephone 
exchange from and through which it is possible for 
communication to be established with the majority of 
countries. This service, it may be added, is given 
efficiently, speedily and not expensively, three results 
for which both technicians and administrators deserve 
credit. Mr. Baldwin is shortly retiring from his position 
as regional engineer in the Post Office. May we express 
the hope that a portion of his well-earned leisure will 
be expended in bringing this useful and informative 
work up to date. 


The Verein deutscher Ingenieure held a meeting in 
Berlin on November 5 of last year, and one in Frankfort 
on January 12 last, when several papers were read on 
magnesium alloys and on the development in their 
use for a number of industrial purposes. These papers 
have been collected in a booklet entitled Werkstoff 
Magnesium. They number 11, and deal with the 
physical and mechanical properties of the magnesium 
alloys, their moulding, forging, treatment, machining, 
and with the numerous purposes, where saving in 
weight is a primary consideration, for which they can 
be used. Several of the papers refer to the inflamma- 
bility of magnesium dust, cuttings and borings in the 
machining operations, and state the means to be taken 
in the eventuality of a fire. For a number of component 
parts of electrical machinery, the use of the alloys is on 
the increase owing to their high degree of heat con- 
ductivity. The vexed question of corrosion is also 
entered into. The alloys need to be protected against 
chemical and electro-chemical action, and the protec- 
tive material may be lac in the case of rigid riveted 
joints, or chrome-free leather, indiarubber or greaseproot 
paper in that of elastic joints. The measures followed 
in this respect are dealt with by several of the authors ; 
one paper, entitled “‘ Corrosion and Protection of the 
Outer Surface of Magnesium Alloys,” goes exclusively 
into this subject. The publication contains numerous 
illustrations, diagrams and tables, and will prove of 
interest to non-ferrous metallurgists, as well as to 
motor-car and aeroplane engineers. It is issued by 
the VDI-Verlag G.m.b.H., Berlin, N.W.7. 
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90-H.P. A.E.C. DIRECT-INJECTION | 
ENGINE. 


As is well known, the airless-injection engines 
supplied by Messrs. The Associated Equipment Com- 
pany, Limited, for the *buses of the London Transport 
Board have hitherto been of the indirect-injection type. | 
These engines, which are also available for ether 
services, were introduced in 1930, and a description of 
the first models was given in ENGINEERING, vol. cxxx, 
page 584 (1930). It may be recalled that the engines 
described incorporated the Ricardo-Comet type of 
head, in which the whole of the air was pumped into 
the auxiliary chamber. While giving an excellent 
performance as regards power output and a clean 
exhaust, the system involved certaiti pumping losses, 
and for the past few years the Ricardo-Comet Mark III | 
combustion chamber has been used. With this design, | 
only half the air is pumped into the auxiliary chamber, 
the remaining half being retained in a sirall depression | 
at the top of the piston. As a result, ai. ‘mproved 
consumption figure is obtained, as compared with the 
original model. Still lower consumptions, involving, 
however, a certain loss of power, can be secured by 
adopting direct-injection, and the Company announce 
that they have now constructed an engine embodying | 
this form of injection for use where fuel consumption 
is a matter of primary importance, and where the 
vehicles on which it is fitted are not engaged on work 





The development of the new direct-injection engine, 
which is illustrated in Fig. 1, above, has been the 
subject of extended research at Southall. At a certain 
point, a large number of engines were put to work 
in the fleets of certain important operators, in accord- 
ance with the Company’s policy of subjecting all 
new models to strict practical tests. The running of 
these engines has been entirely satisfactory, and the 
present step consists in releasing the design for general 
sale. 

A novel principle is employed to ensure complete 
mixing of the fuel with the air charge. A rotary 
movement is first produced by the masked air valve, 
and as the piston nears the end of the compression 


| stroke, the air is forced towards the centre of the 


cylinder, passing through the four fuel sprays, and 
continues downwards into the cavity in the piston 
with a whirlpool motion. The bottom of the cavity 
is formed in such a way as to cause the stream of gi 
striking it to diverge and return up the walls of the 
cavity into the main cylinder as combustion is com- 
pleted, and the piston descends on its working stroke. 
The control of the turbulence in this manner is stated 
to produce a high combustion efficiency over the whole 


is 


speed range of the engine, resulting in an exhaust free | 


from smoke, and about 10 per cent. reduction in the 
fuel consumption, as compared with the Comet type 
of engine. 
engines, together with the respective horse-powers and 
torques, are given in the curves reproduced in Fig. 2, 
the full curves being for the direct-injection engine. 
will be seen that the new engine develops 90 brake 
horse-power at 1,750 r.p.m., as compared with 110 
brake horse-power for the Comet model at 2,000 r.p.m. 
Apart from the modifications rendered necessary by 
the different system of injection, the new engine is 
identical with the 7-7-litre Comet engine, previously 
described in our columns. so that, if desired, a conver- 
sion can readily be made from one type to the other. 








BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosion Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials int» a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these are given bref summaries below. 

Failure of a Blank Flange.—The subject of Report 
No. 3306 is the failure of a blank flange placed in a 


|length of steam pipe leading to the stop valve of a 


turbine at the Ely Paper Works, Cardiff, Glamorgan, 
on December 14, 1937. The power plant at the works 


The actual fuel consumptions of the two | 


It | 
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boiler and a turbo-generator being added to the 
plant. The steam pipe to the turbo-generator had 
| been erected, but leakage was taking place through 
| the turbine stop valve. To reduce this, a blank flange 
was placed in the pipe. The steam pipe was 10 in. 
in internal diameter and the blank flange inserted 
| was of brass only } in. in thickness. Though the flange, 
in any case, was quite unsuited for the job, its failure 
| with the pipes connected would not have led to serious 
| trouble. Unfortunately, after it was fitted, the steam 
| pipe next the stop valve was removed and the end 
|of the blanked pipe was left open to the atmosphere. 
| Under these circumstances, the thin brass plate bulged 
|and failed around the entire circumference and steam 
| from the three boilers escaped through the full area 
(of the 10-in. pipe into the engine room. Several 
| men were in the engine room at the time and a fitter 
| and two labourers lost their lives. Among the com- 
| ments of the Engineer Surveyor-in-Chief is that ‘ the 
| plate, obviously, should not have been used as a 
flange.” The sketch given shows that the brass 
plate was less than one quarter of the thickness of the 
steel flanges on the pipes themselves, and it is not a 
little extraordinary that it had remained effective 
for the ten hours before the accident. 

Explosion of a Cast-Iron Economiser.—The well- 
known type of economiser in which vertical cast-iron 
pipes are fitted in groups in the flues leading from 
Lancashire and other boilers, is a piece of plant which 
will remain serviceable for very long periods, but 
there is always a possibility of accident from various 
causes and, like boilers, they are now required by law 
to be inspected at regular intervals by ‘“‘ a competent 
person.” But that inspection alone will not suffice, 
is shown by Report No. 3302, dealing with the failure 
of a number of tubes in an economiser on September 9, 

1937, at the Buckton Vale Works, Stalybridge, of the 
|Calico Printers’ Association, Limited. Only eight 
months before the accident, the economiser had been 
inspected by a representative of the British Engine, 
Boiler and Electrical Insurance Company, who had 
found a slight deposit internally, but that the econo- 
miser was satisfactory in that respect. After the 
accident in September, however, some of the tubes 
adjacent to those which fractured, had deposits of 
4 in. or more. 

At the Buckton Vale Works there are 13 Lancashire 
boilers, arranged in two groups. In one of these there 
were five boilers working at 140 lb. to 160 lb. pressure. 
In the flues from these boilers were two economisers, 
No. 2 and No. 1, through which the feed water was 
passed in series. In No. 1, the hotter of the two, 
there were 280 vertical tubes arranged 10 abreast ; 
the tubes being 8 ft. 10 in. long, 4% in. in external 
diameter, and 3 43 in. in internal diameter. The water 
entered at the cool end of this economiser at about 
220 deg. F., and left at about 280 deg. to 295 deg. F. 
Eight rows frem the hot end was a thermometer with 
an electric alarm. On the day of the accident, the 
alarm rang and the boiler foreman, noticing the ther- 
mometer to register 295 deg. F., increased the speed 
of the feed pumps. Soon after the alarm ceased 
| Tinging, the explosion took place, four tubes being 
| shattered and six others cracking. These were all in 
| the first four rows at the hot end. The accident was 
| attributed to the presence of scale and the over-heating 
| of the tubes. No records were made of the flue gas 
| temperatures, but a reading taken subsequently under 
| normal conditions, showed a temperature of 875 deg. F. 
| With the flow through the economiser restricted owing 
| to the scale, it is probable that with the gases at this 
temperature, steam was being generated in the hottest 
| pipes of the economiser. The economiser, it may be 
| added, was made in 1909 and was, therefore, 28 years 
jold. The material damage was considerable, and 
| three persons suffered injury through burns, 
Explosion from a Digester—Report No. 3305 deals 
| with the explosion from a cylindrical steam-jacketed 
| pan used as a digester at the premises of Messrs. 
W. and F. Lawson, Otley, Yorkshire. The digester 
consisted of a vertical cylinder about 5 ft. high and 
3 ft. 4 in. in diameter, with a pan inside 4 ft. 84 in. deep 
and 2 ft. 11 in. in diameter, the whole being of riveted 
steel construction. The bottoms ef the pan and cylinder 
were dished, and the top of the digester was closed by 
|a removable steel cover or lid ¥ in. thick, secured in 
place by twenty {-in. hinged bolts, which fitted into 
slots around the edge of the lid. Originally, the joint 
| between the lid and the pan had been made with a 
| single woven asbestos ring, but owing to distortion 
| of the lid and the flange, it had been found necessary 
| to insert two rings. On December 14, 1937, a carcase 
had been placed in the pan and steam at about 40 Ib. 
| per square inch was turned on. Leakage taking place, 
| Mr. Cowburn, one of the partners in the firm, proceeded 
| to tighten the lid bolts, when the lid was blown off 
| violently and he sustained injuries from which he 
|died. ‘here was no fracture of the material and the 
securing bolts were in good condition, but it was 











in specially hilly districts or carrying maximum loads | included two steam engines driven by steam at 250 Ib. | found that the flange of the angle ring around the top 


over roads of particular difficulty. 





per square inch. Extensions were being made, a new 


‘of the digester was set up ™ in. and the outer edge of 
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the lid was set down about in. from the inner edge ; 
it was evident that the lid had been forced from under 
the securing bolts on one side by the pressure. The 
pan had been in use for about 26 years. 


Failure of a Cast-Iron Sludge Pipe. The accident 
dealt with in Report No. 3296 was of a somewhat 
unusual character inasmuch as it was due to the 
failure of a cast-iron blow-down pipe of a boiler, 


connected to a pipe range leading to an open sump 


into which there was a free discharge. But the 
distance between the boiler and the sump was very 
considerable and after the accident experiments 


showed that by opening the blow-down cock quickly a 
considerable could be obtained in the pipe 
range he accident occurred on June 25, 1937, at 
the Middlesbrough Works of Messrs. Gijers, Mills and 
Company, Limited, where twelve Babcock and Wilcox 
boilers, working at 160 lb. per square inch, are installed. 
The practice was to sludge all boilers three times 
every twenty-four hours, and on the day in question 
the boiler attendant was carrying out this routine duty 
when a cast-iron pipe, 4 in. in internal diameter and 
originally # in. thick, betwoen Nos. 6 and 7 boilers, 
housed in a culvert covered by cast-iron plates, failed. 
The explosion was of a violent nature and the boiler 
attendant was killed. Examination showed that the 
pipe was very badly corroded, the thickness in some 


pressure 


parts being less than } in. The pipe was approxi 
mately about 100 ft. from the open sump, and the 
experiments referred to showed that with a_ boiler 


pressure of 155 lb. per square inch when the sludge cock 
was fully open it was possible for the pressure in the 
range to rise to over 60 lb.; under the circumstances 
it may well have been that the pressure in the defective 
pipe was even higher than this. After the accident, 
ill cast-iron pipes were replaced by steel pipes. 





ACID OPEN-HEARTH STEEL- 
MELTING PRACTICE.* 


By T. M. Service. 


Un the above subject neither Lincolnshire nor South 
Wales make any contribution to the Symposium, while 
Laneashire’s contribution limited to three para- 
graphs. The description of the process, as carried out 
at the Consett Works on the North-East 
divided into four sections, namely, charging, melting, 
I think the authors of 
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Coast, is 


boiling, refining and finishing 


this contribution should define what they mean by 
refining; for example, two typical analyses of slags 
are given, the one containing 12-86 per cent. FeO, 
and the other 22-37 per cent What difference in the 
resulting steel is obtained when made under the two 
types of slag ! 

Ihe paper submitted by Messrs. Dawtry, Hatfield 
and Wright, describes very clearly a method used in 


the Sheftield district for the production of the highest 


class of acid steel They state that the adequate 
control of temperature is the principal factor. This 
dominates other factors, such as, for instance, the 
equilibria of the system. They give data regarding 


the analyses of metal and slag from the time the charge 
is melted to the stage prior to the addition of deoxi 
disers and alloys. When melted with a slag contain 
ing 27 per cent. FeO, the metal contains 0-55 per cent 
silicon, 0-24 per cent. manganese and the oxygen is 
only 0-004 per cent. After one hour, still with 27 per 
FeO in the slag, the carbon, silicon and manganese 
slightly oxygen is still 0-004 


cent 


being only reduced, the 


per cent. Apparently, no ore has been added between 
melting and one hour after. At the end of the second 
hour, when ore has apparently been added and has 


mostly been used up in oxidising silicon and manganese 


(as the carbon has been little reduced), the oxygen has 
increased to 0-008 per vent. Between the second and 
third hour apparently timestone has been added, as 
the CaO in the slag has increased from 6 per cent. to 
12 per cent. and the oxygen in the metal has risen to 
0-012 per cent Although the slag remains fairly 
constant, the oxvgen progressively increases up to 
0-018 per cent. The authors mention in the paper 


the progressive increase in oxygen, but state that the 
condition of this oxygen is not known. Refining 
detined as the period when ore feeding is stopped, and 


18 


there is a slowing down of the reactions of the process 


in silicon and manganese contents 


together with a rise 

of the bath At the conclusion of the contribution, 
the work which is being done to determine quantita 
tively some of the constituents in the bath and the 


sctual liquid-steel temperatures, is indicated, and it is 
stated that the dominating information required during 
the working of the charge is 

What is the actual oxygen content present during the 


working of the charge, and in what form does the 
oxygen exist 

* Introductory survey of papers presented for the 
Symposium on Steclmaking (Acid and Basic Open-Hearth 
Preotice), held at che aunual meeting of the Iron and 
Steel Institute, on May 4 and 5, 193s Abridged 
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Turning to the contribution from the Glasgow district, 
Dr. J. M. Ferguson, the author, indicates the difference 
between basic and acid furnace life. He states that 
in acid furnaces the uptakes and tops of the chequer 
work becomes choked with great rapidity, and that 
one notable difference, between the two types of 
furnaces is that the deposit in acid furnaces is much 
higher in Fe,0,. Two typical compositions of the type 
of pig-iron used are given as indicated in Table I: 


Taste I 


Pig-Iron Silicon. Man-zanese. Carton. fron. 
Per cent Per cent. Per cent Per cent. 

4. Low Mn 0-9 O-4 2-2 13 

b. High Mn 1-0 1-1 1-8 43 


When melted, the typical compositions of metal and 


slag, shown in Table I], are given : 
Taare I 
Metal Slag 
Type of Iron 
( Si Mn SiO» FeO. | MnO 
Per Per Per Per Per Per 
cent cent cent cent cent cent 
4. Low Mn 1-30 0-04 0-06 52-0 33-0 8 
5. High Mn 1-60 | 0-35 | O-44 51-0 | 20-0 19 


The author states that the use of higher manganese 
iron gives more fluid working slags of lower FeO 
content and cleaner steel. He describes the boiling 
period and the effect of over-feeding and under-feeding, 
and states that in order to obtain good bath condition, 
it to assess within narrow limits the be- 
haviour requirements of four interdependent 


Is necessary 
and 


phases, namely, the hearth, the metal, the slag and the | 


turnace 

rhe author then discusses the finishing period and 
gives a review of Herty’s opinion that the use of fluid 
finishing slags secures clean steel. The advantages of 
this method are stated to be: (a) Increased production 
on account of active bath conditions; and 
(4) reduced time of contact between metal and hearth 
with increased fluidity and mobility of inclusions. 
The disadvantages given are: (c) Increased amount of 
inclusions formed by the additional deoxidisers required 
for the greater amount of FeO dissolved in the metal ; 
and (d) difficulty of removing such inclusions from the 


gases. 


more 


metal. 

A second method is described by which the bath 
conditions are controlled, so that the metal and slag 
reach a passive condition towards the end. The bath 


carbon reduces the FeO in the slag towards the mini- 
mum for the prevailing slag viscosity and temperature. 
iron may reduce silicon from the slag. 
advantages of this method are stated to be: 
A minimum of deoxidation products arising from 
the use of deoxidisers (1.¢., steel free from non-metallic 
materials arising from dissolved FeO); and (6) com- 
plete control of the final bath conditions and increased 
accuracy in producing steel within narrow specification 
limits. The disadvantages are : 
duction rate, increased furnace wear, and higher costs ; 
(d) increased time of contact between hearth and metal, 
with a possibility of an increase in silicate inclusions 
from the hearth ; and (¢) reduction in bath activity 
the viscous slags required militate against the removal 
of non-metallic materials into the slag. The author 
ulds that much high-quality steel is produced in this 
way, although satisfactory results are not always 
obtained. 

Che points, which, I suggest, it might be profitable 
to discuss, may now indicated. In the Sheffield 
paper a definition of refining is given involving a rise 


Carbon and 


Che 


(a) 


be 


in the silicon and manganese contents of the bath. 
In their data of what is no doubt a typical charge, 


however, after the second hour and on to the finishing 
stages, no appreciable alteration in silicon and man- 
ganese is shown. This does not confirm the definition. 
After the first ore addition, the oxygen content has 
doubled, and between the second and third hour, when 
lime additions have been made, the oxygen has increased 
a further 50 per cent. and progressively increases toward 
the end. At what time after the ore and lime additions 
were the samples taken ? The Glasgow district paper 
indicates two qualities of charges, namely, one low 


and the other high in manganese. Analyses of slag 
and metal are given, but, unfortunately, no oxygen 
contents are quoted. The statement that, with higher 
manganese iron, cleaner steel is produced, requires 


elucidation. Is this the result 


it been confirmed by estimation of oxygen in the bath | 
and estimation of non-metallic inclusions in the resulting 
steel ? 

Che general experience of steel makers is that when 
the first slag formed is in the nature | 


steel is melted, 





(ce) Diminished pro- | 


of observation or has | 
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of a cinder containing a high percentage of FeO. The 
first condition at this stage is to gather sufficient heat 
and form a slag which is under control. The Sheffield 
method described is to feed with ore, after the necessary 
temperature has been obtained, and, during the later 
stages, to add lime which reduces the FeO content of 
the slag. The method advocated by Dr. Ferguson is to 
use high-manganese iron, which, he states, gives more 
| control of the slag and alsu gives a cleaner stzel. Gener- 
ally, steel makers are agreed that the controlling factors 
are, in the first place, temperature, and, secondly, the 
| type of slag. I suggest that there is a third method 
by which these controlling factors can be attained. 
It is customary, in making quality steel, to wait for 
a period until heat is gathered. At Parkhead this time 
is used in converting the first-formed cinder into a 
| proper slag, which, in carbon steel, is of a light green 
| colour with a matt fracture. This slag, when formed, 
| is fluid and contains approximately from 15 per cent. 
to 17 per cent. FeO. Ore additions, made in the usual 
|manner and worked through, do not materially alter 
|this percentage of FeO. After the ore has worked 
| through, the colour of the slag indicates the percentage 
of FeO, and, in conjunction with the bath sample of 
metal, is a guide to the melter of the progress of the 
charge. 








CATALOGUES. 


Mortising Machine.—We have received from Messrs 
Thomas Robinson and Son, Limited, Railway Works, 
| Rochdale, a leaflet descriptive of their mortising machine 
| which possesses many new features of interest to wood 
| workers. 
| Fans.—A publication, entitled Fans and Facts, has 


been received from Messrs. Davidson and Company, 
| Limited, Sirocco Engineering Works, Belfast. This 
| describes and illustrates the various applications of 


their types of fan. 

Soot Blowers.—Messrs. Hopkinsons, Limited, Hudders- 
field, have sent us a leaflet, describing the Hopkinson 
| Simpson soot blowers, which can be fitted to any type 
of boiler, superheater or economiser, for local, remote 
or electrical control. 


From Messrs. The Abwood Tool 
and Engineering Company, Abbey Wood, Lond S.E.2, 
there have come to hand leaflets describing vertical! 
spindle and other machines for surface and tool grinding, 
and also a machine vice. 

Tools.—_Messrs. A. C. Wickman, Limited, 
Coventry, have sent us a new leaflet dealing with 
“Wimet X8” cutting tools, which they claim can be 
used under severe conditions, that are not favourable 
to the use of ordinary cemented-carbide tocis. 

Pulley Blocks.—Lifting blocks of various kinds 
described in a pamphlet recently received from Messrs. 
Herbert Morris, Limited, Loughborough. The range ol 
their manufactures covers hand and electric patterns, 
all designed to make lifting as easy and as efficient 
possible. 

Drilling Machines.—Messrs. Gaston E. Marbaix, 
Limited, Humglass House, 22, Carlisle-place, London, 
S.W.1, have issued a pamphiet containing particulars 
of the well-known drilling machines made by the Barnes 
Drill Company, U.S.A., for whom they act as European 
representatives. 

Electric Motors.—Messrs. J. H. Holmes and Company, 
| Limited, Hebburn-on-Tyne, have sent us a copy of a 
pamphlet which describes their commutator-type, 
| alternating-current motor. The simplicity of the speed 
control of this machine is claimed to render it parti- 
cularly suitable for use in the printing and allied trades 

Replacements for Crushing Plant.—Messrs. Hadfields, 
Limited, East Hecla and Hecla Works, Sheffield, have 
lately issued a pamphlet which will be found useful by 
of stone-breaking and ore-crushing machinery 
[he pamphlet describes the spares for parts liable to 
wear, which they supply for such machines in Era, 
Hecla and Hadura steels. 


Grinding Machines. 





Cutting 


are 


as 


users 


Railway-Signalling Equipment Messrs. Westinghous« 
Brake and Signal Company, Limited, 82, York-way, 
King’s Cross, London, N.1, state that the growth of 


their catalogue renders sub-division necessary, and they 
have now indexes and new sheets covering route indica 
tors, track equipment, &c., to be incorporated in the new 
arrangement. 

Heavy-Duty Fans.—We have received from Mess¢s 
James Howden and Company (Land), Limited, Caxton 
House, Westminster, London, 8.W.1, a copy of their 
latest publication, describing heavy-duty fans supplied 
for boiler plants and for other industrial purposes. In 
this are illustrated various large installations carried 
out at home and abroad. 

Machine Tools.—We have received from Messrs 
Charles Churchill and Company, Limited, Coventry-road, 
South Yardley, Birmingham, a copy of their Journal o/ 
Modern Production Practice, fully describing and illus 
trating the machines for which they act as distributors 

| Articles on machining practice add considerably to the 
| interest of this publication. 


Lanterns for Gas-Discharge Lamps.—Messrs. General 
Electric Company, Limited, Magnet House, Kingsway, 
| London, W.C.2, have issued an illustrated leaflet de- 
| scribing their new Difractor and Horizal lanterns, which 
were demonstrated during the recent 1.M.E.A. Conven 
tion at Torquay. These lanterns withstood successfully 


very severe tests prior to being put on the market. 
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THE HYDRAULIC LABORATORY OF 
THE FEDERAL INSTITUTE OF 
TECHNOLOGY, ZURICH. 

(Concluded from page 5.) 


Medium Pressure Plant.—As mentioned in the 
first part of this article, the large laboratory on the 
ground floor of the central single-storey section of 
the building is used for research on models of 
flumes, river beds and other hydraulic works, which 
are built-up as required. In order to make the 
arrangements as flexible as possible, stationary 
apparatus has been avoided and portable measuring 
instruments and appliances, which can be set-up 
in any part of the hall, have been adopted. The 
laboratory has a length of 47 -2 m. (155 ft.), and a 
width of 15-83 m. (52 ft.), and it would be possible, 
if desired, to occupy the whole of this space with 
a single model. The headroom available below the 
overhead crane girder is 4-8 m. (15 ft. 9 in.). A 
cross-section through the laboratory is given in 
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of the model. The latter tank was divided into 
two sections by perforated metal sheeting, so that 
the water flowed steadily to the lower section in 
which a smooth and undisturbed surface was main- 
tained. Connection to the gauging tank was made 
from this lower section. 

To measure the height of the water flowing over 
the weir, glass-walled side boxes were fixed to the 
side of the head-tank above the weir and were 
connected to it by pipes, so that the water in the 
boxes stood at the same level as that above the 
weir. Each box contained a pointer arranged 
vertically above the water and adjustable by means 
of a micrometer screw, the level of the water being 
indicated when the tip of the pointer met its reflec- 
tion in the water. With this arrangement, the 
level may be read off by means of a vernier to an 
accuracy of 0-1 mm. Before beginning a test on a 
model of this type it is filled with water through a 
small independent pipe. This prevents dislodgment 
or disturbance of any sand or gravel forming the floor 
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Fig. 9 annexed. As will be seen, the central part 
of the floor is of solid concrete with the pipe return 
of the main experimental channel below on the 
right, or west, side. The remainder of the space 
below the fixed floor is occupied by gauging tanks. 
The west portion of the basement contains the 
main experimental channel and the observation 
passage and the east portion a pipe gallery and 
return-flow channel. These wing sections are 
covered by concrete slabs, which may be removed 
when desired. 

An experimental model of the spillway installa- 
tion at Limmat is shown in position in the laboratory 
in Fig. 2 on Plate I, ante, and Fig. 9, above, and a 
model of the Wettingen water-turbine plant in 
Fig. 12 on Plate VII. Water is supplied to models 
of this type from the medium-pressure tank through 
a connecting pipe, as shown in Fig. 2, the medium- 
pressure tank being indicated at g. This tank, an 
illustration of which is given in Fig. 13, on Plate VII, 
is divided into four sections, each of which has two 
outlets at different levels. The sections may be 
isolated from each other by means of gates, and 
since each section is connected to one of the pumps, 
as shown in the section of the building given in 
Fig. 15, on page 150, either may be filled separately. 
In the case of the Limmat model, the connecting 
pipe, shown in Fig. 2, was 93 in. in diameter. The 
supply of water to the model was gauged by means 
of a weir which can be seen in Fig. 2. This was 
calibrated by passing the water to the gauging 
tank, shown in Fig. 9, the connection being made 
by pipes connected to the tank below the weir 








jos the model, as might happen were the discharge 
over the weir released into a model when empty. 
| A number of measuring tank equipments of the 
| type described above are provided in the laboratory. 
These can be fixed as desired to suit any models 
which may be built up. In one set, which is used 
mainly for demonstration purposes, the tanks are 
provided with plate-glass walls to facilitate observa- 
tions. To measure the water levels in the channels 
of a model a series of ‘‘ co-ordinographs ”’ or gauges 
is provided which can be erected as part of a model. 
One of them is shown in the illustration of the 
Wettingen model given in Fig. 12. A vertical 
pointer is mounted on a cross-beam which travels 
on rails fixed at the sides of the model. The pointer 
can also travel along the beam, so that it can be 
used to gauge any part of the surface of the water 
below. The apparatus is employed to measure the 
water surface contour in forebays or tail races. 
It may also be employed to take the profile of 
ground surfaces. 

Illustrations of two other models which were built 
up in the main laboratory are given in Figs. 10 and 
11, on Plate VII. The first of these shows a model, 
to a scale of 1: 17-65, constructed for carrying 
out investigations on the formation of waves in 
connection with the Etzel hydro-electric station. 
This installation, which is equipped with six 
20,000-h.p. turbines, and has space for two more 
similar units, is situated at Altendorf, near Pfaffikon, 
Canton Schwyz, on Lake Ziirich. The turbines 
are of the two-nozzle impulse type. The water 
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near Einsiedeln, situated at an altitude of 892 m., 
giving an available head of 480 m., and having 
an estimated capacity of 92 million cub. m. With 
the whole of the sets operating at full load, the 
water passing through the plant is 28 cub. m. per 
second. Any change in the load, which is accom- 
panied by a change in the water consumption, 
results in the formation of waves in the tail race. 
These are transmitted to the lake to which the 
water passes and are apt to cause damage to the 
banks and to boats which may be in the vicinity. 
A clause in the concession under which the power 
station was built required that steps should be 
taken to prevent excessive disturbance of the 
water of the lake and it was provided that not more 
than one turbine should be started up at a time. 
The purpose of the investigation for which the model 
was built was to determine the size of the waves 
formed under different conditions and to study the 
best way of preventing them doing any damage 
in the lake. The semi-circular basis to be seen in 
the foreground of Fig. 10 represents the portion 
of the lake under consideration. To the left 
of the discharge, there is a self-registering chrono- 
graph which records the various waves as they pass. 

The model shown in Fig. 11 represents the bed 
of the Oued Beht and the weir built across it. 
The actual weir dam is of concrete and masonry, 
and owing to the geological formation in its neigh- 
bourhood, it has been built with its axis not at 
right-angles to the direction of flow. The purpose 
of the model experiments, which were carried out 
before the construction of the dam, was to deter- 
mine the correct geometrical form of the overflow, 
the best shape for the sides of the weir and the 
necessary dimensions in order that the energy 
released by the falling water should be dissipated 
in the neighbourhood of the weir. The crest of 
the dam is 104 m. long and the height of fall 40 m. 
The maximum amount of water flowing over is 
4,000 cub. m. persecond. The energy is dissipated 
by forming the downstream face of the weir in a series 
of steps which induce eddies in the stream. The form 
and dimensions of the steps and of the stilling pool 
at the base of the weir were determined from the 
model experiments. 

The gauging tank to which reference has already 
been made, and which is shown in Fig. 9, is a closed 
chamber with a capacity of 8,170 cub. ft. This 
figure was accurately determined by means of a 
calibrated tank having a capacity of exactly 1,000 
litres (220 gallons). This capacity was determined 
by weighing. The gauging tank was then filled 
from the 220-gallon tank, a total of 231 charges 
of the small tank being required to fill it. The 
whole operation was carried out at a fixed tempera- 
ture. There are four observation boxes in the 
Venturi chamber by means of which the level 
of water in the gauging tank can be accurately 
read off. From these readings curves have been 
plotted giving the volumes in terms of the levels. 
The volume read off in this way is accurate within 
10 litres (2-2 gallons.). At the south end of the gaug- 
ing tank there are two cross-channels, shown at l/ 
in Fig. 3, Plate I, ante. These connect, through the 
return channel, with the chambers at the south 
side of the main storage tank. As already explained, 
any, or all, of these chambers can be isolated from 
the storage tank, so that they, together with the 
cross-channels and the return channel, may be 
employed as an independent circuit in which 
water coloured with pigments may be used for 
special experiments in which it is desired to distin- 
guish two water systems. 

High-Pressure Plant.—Experimental work re- 
quiring the employment of high-pressure water 
can be carried out in laboratories in both the north 
and south wings. These are shown in Fig. 1 on 
Plate I, ante. The headroom, to the underside of 
the roof girders in the main north laboratory, is 
11-96 m. (39 ft. 3 in.) and the corresponding height 
to the lower side of the second floor in the south 
laboratory is 7:3 m. (23 ft. 9 in.). Hatches are, 
however, formed in the floor, providing an opening 
about 14 ft. square, so that, over this area, the full 
height of 39 ft. 3 in. is also available in this labora- 
tory. As already explained, in connection with the 
pumping plant, the high-pressure tank is situated 











supplying the station comes from an artificial lake 


in the north wing and is shown at f in Fig. 1. It 
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is also shown, indicated by the same letter, in the 
cross-section of the north wing given in Fig. 16 on 
this page, and a general view is reproduced in Fig. 14 | 
on Plate VII. The surface level of the water | 
in the tank is 13-7 m. (45 ft.) above ground level, | 
and the area of the water surface is 3-2 m. (10 ft. | 
6 in.) by 4-04 m. (13 ft.). The tank is divided into | 
two parts, each of which has its own uptake supply | 
pipe, so that the two sections may be used in- 
dependently for separate experiments. Several 
outlets are provided, including connections to the | 
small laboratories situated on the galleries of the 
north wing and shown in Fig. 1, in which the hori- 
zontal pipe connections to the high-pressure tank | 
and the vertical headers can be seen. 

The tank also makes connection with a rect- | 
angular water-tower, or pressure shaft, which is | 
shown at m in Figs. 15 and 16, the position of which | 
in relation to the main laboratory can be seen in the 
general plan of the building given in Fig. 3 on| 
Plate I, ante. The upper part of the shaft, of which | 
the internal dimensions are 4 ft. by 4 ft. 3 in., is | 
constructed of steel plate, while the section from 
the ground floor to the basement is of concrete. 
The internal dimensions of this lower section are | 
4 ft. 7 in. by 6 ft. This arrangement can be seen 
in Fig. 15. There are various pipe connections to | 
the bottom of the shaft, some of which are shown 
in Figs. 3 and 15. One of these connects to the 
15}-in. pressure supply pipe leading to the south 
laboratory, which is shown at n in Fig. 3 and can 
also be seen in the cross-section, Fig. 9. As will be 
seen from Fig. 15, a vertical branch from this pipe | 
allows the south laboratory to be supplied direct 
from the high-pressure tank. Another pipe, o of 
Fig. 15, is a stand-pipe from which connections may 
be taken at various levels for experiments in either 
the north laboratory or the main central laboratory. 
A main drain connection is provided between the 
bottom of the shaft and the main storage tank. 
This is indicated in Fig. 3. The overflow from the 
high-pressure tank is returned to the same place 
by pipe k of Figs. 1 and 3. 

For use in connection with experiments in which 
a steady head of water is required, but in which it 
may be desirable to vary that head from time to | 
time, the north laboratory contains a set of regula- 
ting tanks which is movable between the levels of 
the high-pressure and medium-pressure tanks, so 
that the head may be varied. The tanks, of which 
there are four, arranged in two pairs, are shown at 
p in Figs. 1 and 16 and a general view is given 
in Fig. 17 opposite. They are carried on joists 
supported by vertical screwed spindles. These pass | 
through nuts which take the form of worm wheels | 
and are driven by worms mounted on shafts con- 
nected to a reduction gear driven by an electric 
motor. The gear is shown in Fig. 16, but will be | 
more clearly understood from the general view 
which appears in the photograph of the high- | 
pressure tank reproduced in Fig. 14. It has been 
arranged that the tanks shall be moved only when 
empty, so that a relatively small motor is all that 
is required. The speed of travel, up or down, is 
44 in. a minute. When the tanks are in position, 
and before being filled with water, they are secured 
to the vertical guides shown at gq in Fig. 16, and 
which can be seen in Fig. 17. Each tank is pro- 
vided with an opening 3 ft. 3 in. by 3 ft. 1 in. and | 
they may be joined by means of connecting pieces. | 
The openings are provided with gates. The pressure 
shaft is also provided with openings, 3 ft. 1 in. 
square, by means of which the movable tanks may | 
be connected up to it. The openings, which are 
normally closed by iron doors, are indicated in 
Fig. 16. The flange on the high-pressure tank 
whch makes connection to the filling pipe for the 
movable tank is shown at rin Fig. 16. 

The lay-out of the pipe arrangement through 
which the high-pressure tank is fed, has already 
been dealt with in connection with the pumping 
plant. It may now be added that the uptake pipes 
from the pumps are continued downwards, as shown | 
in Fig. 16, and make connection with the bottom 
of the pressure shaft, so that this shaft may be 
filled from the pumps. Stop valves are provided 
above the lower extension lines. The upper section 
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of this pipe is provided with tapping-off branches, | be disconnected from this line by valves when | connections are carried to the south wing laboratory 
which have already been referred to in connection | desired. There is also a pressure tank in the south | and the lecture theatre. The supply to this tank 


with the pipe supply of the shaft. The pumps may! wing, which is shown at s in Fig. 1. From this| has already been dealt with. Spent water from 























ENGINEERING. 





151 








AuG. 5, 1938.] 














FEDERAL 


Fic. 17. 


this wing is conducted to the storage tank by the 
return-flow channel shown in Fig. 3. As will be 
gathered, the pipe lay-out is very complete, the 
arrangements allowing of great variation in the | 
connections to suit experimental work of all types. | 

The galleries in the north wing form special 
laboratories in which investigations may be carried 
out independently from work proceeding in the | 
main laboratories. That on the first floor is 18-2 m. 
(59 ft.) by 4 m. (13 ft.), and the two on the second 
floor are, respectively, 18-2 m. (59 ft.) by 4m. (13 ft.), | 
and 15-4 m. (50 ft.) by 4-9 m. (16 ft.). 
theatre in the south wing, which is illustrated in | 
Fig. 18 on this page, has seating accommodation for | 
48 students. It is provided with a measuring tank, | 
an experimental channel] and a cinematograph | 
equipment. The measuring tank and channel can | 
be seen in Fig. 18. The water supply is taken from | 
pressure-tank s, and after passing through a regu- | 
lating valve, enters the measuring tank, which is | 
provided with glass walls. The experimental | 
channel, which also has walls of glass, is 22 ft. long, 
11-8 m. wide and 16-7 in. deep. An arrangement | 
is provided by which it can be tilted, and there is | 
an adjustable gate to regulate the tail-race level 
of models under test. 

General Features of Building—As the laboratory 
buildings stand 23 ft. above the level of Gloria 
Strasse, in which they are situated, a cantilever | 
structure has been built out over the roadway for | 
the unloading of material. A 3-ton crane on this 
structure raises the material to the level of a road- 
way cut through the bank on which the building 
stands, and deposits it on trucks, which are then 
run into the basement of the south wing. A passage 
from this point runs below the large laboratory in 
the south wing, as shown in Fig. 1. Part of the 
floor of this laboratory is movable, and when it is 
lifted, the material may be handled by the 3-ton 
overhead crane, which can travel the full length of 
the main laboratory and into the large laboratory 
in the south wing. There are independent over- | 
head travelling cranes in the north and south 
wings, which are used for handling materials and 
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erecting models and test | operated accelerometers. Quite recently, how- 
apparatus, and a fourth| ever, a very valuable advance has been achieved 
crane in the storeroom on | by the development of a method for calculating 
the top floor, as shown|the impact forces imposed upon any particular 
in Fig. 16. There are two| vehicle by a simple shape of road obstacle. 
silos in the basement of | mathematical approach entails a certain amount of 
the south wing, as shown | simplifying, though reasonable, assumptions as to 
in Fig. 1. These are used|the nature and constancy of thecharacteristics of 
for storing sand, gravel or|the vehicle, but it has the advantage of being 
other material, and can | applicable to combinations and sequences of simply- 
discharge through bottom | shaped obstacles. 


The 


In order, therefore, to compute 


gates into hand trucks | the effects of an actual imperfection of road surface, 


in the basement. 
electrical supply to the 
building is in the form of three-phase, 50-period, 
6,000-volt current and is led to a transformer station 
in the north wing. This contains two transformers, 
one of 160-kW stepping down to 380 volts for the 
power circuits, and one of 50-kW, converting to 
220 volts, for lighting. 

The building is of reinforced concrete construc- 
tion. As it is situated on a former moraine, and 
the sub-soil consists to a large extent of soft clay, 
considerable attention had to be paid to the founda- 
tions. 


very heavy concentrated weight. 








THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 108.) 

ENGINEERING DEPARTMENT (continued). 
Roads Research. Vehicle-Wheel Impacts.—A 
large proportion of the scientific research on roads 
and related problems of road vehicles is carried out, 
in this country, at the Road Research Board’s 
experimental station at Harmondsworth, but a 
certain amount of mechanical test work on road 
materials is still carried out at the Laboratory, 
and there has been a considerable increase during 
the past year in the demand from public autho- 
rities, manufacturers and users, for tests on pavement 
flags, kerbs, and road stones. In addition to this 
work, of a largely routine character, the Engineering 
Department has for some years been concerned 
with a comprehensive study of the impact forces 
which occur, as the result of surface irregularities, 
between the road and the wheels of moving motor 
vehicles. Hitherto, this investigation has proceeded 
entirely along experimental lines, the wheel- 
impact forces associated with different types of 
vehicle and with such variables as the size and 
pressure of the tyres, the distribution of sprung 
and unsprung mass, the speed of travel, and the 
size and nature of the obstructions encountered, 
being deduced from the records of electrically- 


The | 


The lecture | with the large storage tank, which represented a | latterly with a heavy four-wheeled vehicle. 


a combination of geometrical shapes capable of 
mathematical formulation is selected to represent 
the complex irregularity to a sufficient degree of 
approximation. The characteristic constants of the 
vehicle, as regards mass, springing and damping, are 
also, of course, required, as a basis for the compu- 
tation. Moreover, a separate calculation is required 
for each speed. The mathematical work is conse- 
quently laborious, and consideration is being given 
to the details of a computing machine to solve the 
type of equations involved. 

Meanwhile, experimental 


studies have been 





This was particularly the case in connection | continued, first with a 16-h.p. saloon car and 


It 
| has been necessary to design, for the latter, a new 
| form of load gauge consisting, effectively, of a set 
‘of very stiff recording springs which are fitted 
| between the rear suspension spring and the axle 
casing. The practically troublesome problem of 


| arranging for the load gauges to sustain the braking 


| loads has been successfully solved by separating the 
braking reaction into two components—a horizontal 
force taken by tie-bolts, and a twisting moment 
resisted by a torque tube fixed at right angles 
to the axle casing. It has also been found con- 
venient to employ a tube to serve as the actual 
load-measuring spring, of which the angle of 
torsion is electrically recorded. The indications of 


|this device are electrically interconnected with 


those provided by accelerometers fitted to the rear 
axle of the vehicle, thus greatly simplifying the 
interpretation of the records as regards the inter- 
actions among the moments of inertia about different 
axes, and between the various spring-connected 
masses. The eventual record, taken with the 
vehicle passing at speed over different sizes and 
types of obstacles, is obtained on cinematograph 
film passing through an oscillograph. 

Sheet-Metal Structures.—Within the scope of 
structural engineering, the attention of the Depart- 
ment has for some time been mainly directed 
towards the varied problems of strength and 
stability in structures which embody panels of thin 
sheet metal under stress. The early stages of 
these investigations were concerned with the 








simpler cases of metal sheets under end loading, 











and the generally satisfactory concordance reached 
between theoretical and experimental results has 


enabled the more complex types of assembly, 


represented by stiffened panels, to be analysed with | 


confidence on the analytical bases previously 
established. Among problems of this sort that 
have recently been solved theoretically is the not 
uncommon difficulty in aircraft construction of 
transmitting a concentrated load to monocoque 
structure, regard being had to the 
dictates of strength and lightness. 


the ordinary type of monocoque structure, which is 
designed to carry more or less uniformly distributed 
loads, and of which any part subject to an additional 
concentrated load is bound to fail prematurely. 
The underlying idea of the Laboratory's analysis has 
therefore been to interpose between the monocoque 


conflicting | 
General methods | 
of analysis have been developed with reference to | 


and the concentrated load some form of integrating | 


structure to distribute the load over the whole 
width of the monocoque, and so enable the latter 
to be used efficiently. In order to achieve this 
object, the deflections of the integrating structure 
along the line of junction with the monocoque 
must correspond as closely as possible with the 
deflections of the monocoque itself under the same 
system of distributed load. Three types of inte- 
grating structure have been considered. One of 
them comprises a series of members radiating from 
the point of application of the concentrated load 
and arranged symmetrically about its line of action. 
The second consists essentially of a distributing 
beam to the mid-point of which, on one side, the 
concentrated load is applied normally, while from 
the opposite side the load is transmitted to the 
monocoque by a series of compression members of 
suitable cross-section, also arranged normally to the 
distributing beam. In the third system of integra- 
tion, no new members are added to the monocoque 
structure, the latter being, instead, varied in 
section as regards the size of the stringers and the 
thickness of the sheet covering to suit the loads 
which are transmitted from stringer to stringer by 
shear stress in the sheet-metal cover. Compared by 
the criterion of weight, these three types of integrat- 
ing structures reveal significant differences, but 
since the analyses relate to idealised rather than to 
actual construction, no emphasis has been laid on 
the numerical results, the investigation being 
regarded primarily as an illustration of the methods 
by which analytical procedure can be applied to 
this class of problem. 

Another, in many similar, structural 
problem for which a theoretical solution has been 
found concerns the stability of a plane rectangular 
grid made up of stringers and ribs, of which the 
stringers are subject to uniform compressive load- 
ing. Since this type of structure fails by buckling, 
it becomes necessary to take account of the tor- 
sional as well as of the flexural rigidity of the 
members. Accordingly, the assumptions on which 
the calculation has been based are that both 
stringers and ribs are uniformly spaced and of 
uniform section ; that all edge members are held in 
the original plane of the grid ; and that edge mem- 
bers have half the torsional rigidity of the corre- 
sponding main members. The result of the 
analysis is to show that a structure embodying all 
these features will fail by buckling into a form 
such that the points of intersection of stringers and 
ribs lie on a surface such that the sections parallel 
both to stringers and to ribs are sine curves. There 
this interesting difference, however, that the 
section parallel to the ribs is a single half-wave, 
whereas that parallel to the stringers consists of 
several half-waves, the number depending on the 
relative rigidities of the members in flexure and in 
torsion 

The practical applications of this class of analytical 
investigation, not only to aircraft construction on 
which they have an obvious bearing, but also to 
shipbuilding, is illustrated by a comparison between 
theoretical and test results for the case of a large 
rectangular panel of mild streel which was recently 
carried out at the Laboratory and described in a 
paper* to the Institution of Engineers and Ship- 
builders in Scotland. The object underlying the 
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work was to obtain data concerning the failure of 
relatively large, thick plates representative of ship- 
building practice, and the size of the test panel, 
shown in Fig. 13, was accordingly made as great 
as could be accommodated by the 50-ton floor and 
column concrete testing machine in the Engineering 
Department. The construction comprised a rect- 
angular panel of mild steel, } in. thick, 80 in. high 
and 40 in. wide, stiffened along each of the longer 
edges by a pair of 2 in. by 2 in. by } in. angles 
bolted one on each side, and along each of the 
shorter edges by a similarly bolted pair of 4 in. by 
3 in. by 3 in. angles. The corner gusset plates con- 
necting the side and top angles on each side were 


intended to transmit load only from the upper | 


angles to the side angles, and thus partially to relieve 
the corners of the main plate from the shear stress 
to which they would otherwise have been subjected. 
The gusset plates were accordingly kept free from 


contact with the main plate, the overall unsupported | 


area of the latter being a 3 ft. by 6 ft. rectangle. 
The panel was loaded by knife edges & through a 
strong I beam, one flange of which rested on the end 
angles, so as to impart compression in the direction of 


greatest length. Measurements of the overall strain 


were made by means of two pairs of Ames dials a, | 


arranged symmetrically about the central axis of 
the panel and abutting on to steel rods r resting 
on the lowest angle flanges. A slight error, due to 
deformation of the end flanges, was introduced by 
this arrangement and prevented the slope of the 
load-deformation diagram from being satisfactorily 


correlated with the value of Young’s modulus. 


Apart, however, from a slight curvature over the | 


range up to 7 tons load, the load-deformation 
relationship was found to be linear up to 21 tons 
load during both loading and unloading. Within 
the maximum load of 50 tons available on the 
testing machine, it was found impossible to cause 
the stiffened edges to buckle, and the theoretical 


prediction of collapsing load could not, therefore, | 
be checked. Reasonably close concordance, however, | 


was observed between the theoretical and actual 
loads necessary to cause buckling of the central 
plate itself. The torsional rigidity of the angles 
stiffening the longer edges was so small that the 





panel could be regarded as simply supported at 
these edges. The effective free width (2d= 

| 38-64 in.) was taken as the distance between the 
lcentres of inertia of these edge-stiffening com- 
| ponents, while the average plate thickness (2 4) was 
|measured to be 0-241 in. Hence, by the formula 
|for buckling stress: f, = 3-6 E h?/d*, the panel 
| should have failed by buckling at a stress of 1 - 89 tons 
| per square inch corresponding to a load of 26 tons 
lon the 13-75 sq. in. of total cross section. In the 
| actual test, as the result of slight imperfections in 
| the perfect planeness of the steel plate, the load- 
| deflection curve developed a gradually increasing 
curvature over the range from 21 tons to 31 tons 
|load, the actual buckling load being reached at 
about 29 tons. It is noteworthy that at this stage 
| the edges remained straight. As loading proceeded 
after buckling, the stiffness of the panel was reduced 
to about one-third of its original value, and in this 
respect, as well as in the value for buckling load, 
| the behaviour of the assembly was in close agreement 
with theory. 

(To be continued.) 
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Or the exhibits of Messrs. Imperial Chemical 
Industries, Limited, Millbank, London, S.W.1, 
| attention may be drawn to the Cassel “ F.7 ” salt- 
| bath furnace for heat-treatment, illustrated in 
Figs. 27 to 29, on the opposite page. 


This furnace 
| has a pot 10}in. in internal diameter by 15 in. deep, 
| which will take a charge of from 30 Ib. to 60 Ib., 
according to the size and shape of the parts. With 
very small material as much as 90 Ib. can be dealt 
with. The pot is of pressed mild steel, § in. thick, 
is calorised, and is housed at a convenient 
height in a cylindrical furnace surmounted by a 
cylindrical hood with an outlet for fumes and open 
at the front. The basket containing the work is 
suspended in the pot from a jib crane rotating on 
ball bearings, the hinged double doors being closed 
while the basket is so suspended. Hoisting and 
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lowering is effected by a lever to which the basket ; governors, and automatically maintains a slightly 
chain is attached. The furnace casing is of mild | reducing atmosphere at all degrees of burner opening 
steel lined with best-quality Scottish firebricks|even when the gas-supply pressure varies. The 
backed by a layer of insulating brick 4} in. thick. | maximum gas consumption is 480 cub. ft. per hour, 
With reasonable care in removing deposited salt | the consumption required to maintain a tempera- 
from the ports and floor of the heating chamber, | ture of 950 deg. C. being approximately 200 cub. ft. 
the lining, it is stated, will normally last for a| per hour. These rates are based on gas of a calorific 
number of years. The furnace is arranged for | value of 450 B.Th.U. per cub. ft., and are naturally 
firing with town’s gas. The burner, of special | reduced for richer gas, the burner design allowing gas 
design, is situated at the back of the furnace along | up to 560 B.Th.U. per cub. ft. to be employed. A 
with a motor-driven Keith-Blackman fan delivering | typical performance curve with 450 B.Th.U. gas, 
air at a pressure of 9-in. water gauge. The dual- | a salt depth of 10 in., and with the lid in place, shows 
port cock for combustion control is actuated from|that the work had reached a temperature of 
the front of the furnace, and an indicating pyrometer | 950 deg. C. in about 95 minutes, the curve still 
is carried on a bracket attached to the hood. The | rising at that point, indicating that a high output 
equipment includes a pilot jet and gas and air'of work can be maintained at that temperature. 
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7 To 29. CasseL SALt-Batu FurRNACE; MESSRS. 
IMPERIAL CHEMICAL INDUSTRIES, LIMITED. 


The salt consumption naturally depends largely on 
the work being treated ; thus work of an intricate 
nature involves more loss of salt by adherence 
when the work is removed than plainer work. 
Chemical loss by oxidation is kept within reasonable 
limits by keeping the pot well filled with salt and 
by maintaining a good layer of ‘‘ Economiser ” on 
the molten surface. When treating such plain parts 
as machined pins at 950 deg. C. the consumption 
| per nine-hour day would be 6 Ib. to 8 Ib. of cyanide, 
or 24 lb. of Rapideep cyanide. Typical times taken 
| to case-harden parts weighing 50 Ib. are, with the 
basket kept hot and at 950 deg. F., 50 minutes for 
0-010 in. deep and 2 hours 15 minutes for 0-030 in. 
|deep. These times include a heating-up period for 
the charge from cold of 30 minutes. It will be 
noticed in the illustrations that a preheater is shown. 
This is intended for use with delicate parts or for 
drying damp ones, and is only supplied when 
required. The preheater contains a pot exactly 
similar to the furnace, and the heating chamber is 
lined in the same way. It is heated by the waste 
gases from the furnace, and parts placed in it can be 
raised to a temperature of 500 deg. C. in two hours. 

In addition to the exhibits of Messrs. 
G. and J. Weir, Limited, described on page 614, of 
vol. exlv, the firm are showing the vertical- 
spindle geared turbine illustrated in Fig. 30, 
page 154. This unit comprises a complete vertical- 
spindle steam turbine with oil cooler, &c., suitable 
for pump or other auxiliary drives. It is 
|suitable for such duties as extraction pump, 
| fire and bilge pump, and also oil-pressure pump, 
| drives, particularly for Admiralty work. The 
| turbine is of the impulse type, with one pressure 
| and two velocity stages. The casing and nozzle boxes 
|are of cast steel ; the turbine blading and shroud- 
| ing are of stainless steel and the shaft is of chrome- 
nickel steel running in white-metal lined journal 
bearings. The turbine operates at approximately 
6,500 r.p.m., while the slow-speed shaft runs at 
1,150 r.p.m. The reduction gearing is of the single- 
helical type, the pinion being forged integral with 
the turbine shaft. A speed governor is_incor- 
porated, operating on a balanced throttle valve, the 
governor being driven from the slow-speed shaft by 








means of a second set of single-helical gearing. A 
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hand-operated device permits of varying the speed 
over a considerable range while the turbine is in 
operation. An emergency governor is provided 
which closes the steam stop valve by means of a trip 
gear when the speed of the turbine reaches a pre- 
determined limit. Thus, should the supply of 
liquid to the pump fail, or the load be removed 
from any other cause, there is no possibility of the 
speed of the turbine reaching unsafe limits. A 
“U” tube type of oil cooler with water circulation is 
built into the turbine framing, and oil is distributed 
to the bearings and reduction-gear spray nozzle by 
means of a small gear-type pump operated from 
the lower end of the speed-governor shaft. An oil 
strainer is also provided. The designed power of 
the turbine shown is 20 h.p. to 30 h.p., but a range | 
of sizes is available to suit a variety of drives. 
Direct-drive turbines for similar duties are also 
built, one of these being shown on the combined 
circulating, fresh-water and brine pumps on the 
evaporatingand distilling plant previously referred to. | 

Messrs. Weir are also exhibiting the genera'- 
service type air compressor illustrated in Fig. 31, 
above. Weir high-pressure compressors for fuel 
injection, manceuvring, starting and emergency 
purposes are well known, but the machine shown 
is a new type designed for general service at low 
pressures. It is of the vertical, single-stage, twin- 
erank type, designed for a working pressure of 120 Ib. 
per square inch. It has a capacity of 100 cub. ft. of 
free air per minute at a speed of 900 r.p.m. The com 
pressor is direct-coupled to an electric motor mounted 
on a common bedplate as shown. The machine is 
generously designed, and is intended for working | 
for long periods with the minimum of attention and 
overhaul. The crankcase, with thecylinders and water 
jackets, form one casting, and the cylinders are fitted | 
with dry renewable liners of special cast-iron. The | 
cylinder cover and valve boxes are east integrally, 
and are of deep box section with large streamline 
inlet and outlet air passages to and from the valves. 
The valves themselves are of the automatic feather- | 
weight plate type, housed in steel seats and guards. | 
The valves are so constructed that if a plate or 
spring should break, the pieces cannot fall into the 
cylinder. The pistons are of special cast-iron fitted 
with two pressure rings and one oil-scraper ring. 
The gudgeon pins are of case-hardened steel and the 
connecting rods of H-section steel. The main bear- | 
ings and big-end bearings are white-metal lined and ! 
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| effectively eliminates the usual suction noise. 
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CENERAL-SERVICE Two-CRANK AIR COMPRESSOR ; 


Messrs. G. ano J. WEIR, 


LIMITED. 


adjustable. All moving parts are force lubricated 
by means of a gear-type pump driven from the end 
of the crankshaft. The suction of the pump is 
fitted with an Auto-Klean strainer. The compressor 
is fitted with an after-cooler consisting of a cast-iron 
body with solid-drawn copper tubes expanded into 
naval-brass tube plates. A large separator chamber 
is provided at the lower end for the collection and 
draining off of moisture. Cooling water is supplied 
by a small rotary pump driven by means of an 
adjustable Vee-belt from the motor shaft. A 
Burgess-type inlet filter and silencer is fitted, which 


output of the compressor is controlled in accordance 
with the demand for air by means of an air relay 
and inlet valve unloader. When the pressure 
reaches a maximum in the receiver, the relay allows 


the pressure air to operate on the suction unloader, | 


which holds the inlet valve open and thereby 
prevents compression. This equipment is recom- 
mended where the demand for air is normally 
constant. Where the demand is_ intermittent, 
however, and a larger storage capacity is required, 
an automatic stop and start control is the most 
economical method of regulating the output. Multi- 


| stage compressors designed on similar lines to the 


single-stage machine are built for pressures up to 
5,000 lb. per square inch. 

The last exhibit of Messrs. Weir to be described 
the Electrofeeder illustrated in Fig. 32, on the 
page, which consists of a Weir high- 
boiler-feed pump for 
power-station work. The pump has a capacity 
of 500,000 Ib. per hour, and is designed for a dis- 
charge pressure of 950 lb. per square inch. The 
pump, which is of the seven-stage type, is built up 
of cast-iron ring sections and end covers, heavily 
bolted together by mild-steel tie bolts. The 
impellers and diffuser rings are of gunmetal, and the 
Siemens-Martin steel shaft is protected at the 
stuffing boxes by hard Monel-metal sleeves. The 


is 


opposite 


bearings are white-metal lined, lubricated by oil | 


rings, and a hydraulic balancing arrangement is 
incorporated in the discharge side of the pump. 
The speed of the motor is 2,950 r.p.m. The pressure- 


|capacity characteristic of the pump is carefully 


designed to give inherently stable operation, and is 
such that the pump will commence to discharge 
against the full pressure of the system, and will 
operate in parallel with other pumps of similar 


The | 


characteristics without surging, sharing the load of 
either electrically-driven or turbine-driven pumps. 
Pumps of this type for use with high feed tempera- 
tures are also supplied. In this case the pump body 
consists of a cast-steel barrel suitably lined to 
prevent corrosion, and arranged for suspension from 
the centre line in order to minimise the effects of 
expansion. 

The ship’s motor lifeboat illustrated in Fig. 33, on 
the opposite page, which is on view in the Exhibition 
grounds, is a standard 28-ft. model built from 
“ Staybrite stainless steel to Board of Trade 
requirements. The material was supplied by Messrs. 
Firth-Vickers Stainless Steels, Limited, Staybrite 
Works, Sheffield, 9, and the boat was constructed by 
Messrs. Mechans, Limited, Scotstoun Iron Works, 
Glasgow. ‘ Staybrite ” steel, which, it will be 
remembered, is the original 18 per cent. chromium 
and 8 per cent. nickel stainless steel with the 
addition of certain other alloys, is claimed to be more 
resistant to marine corrosion than any other metal. 
In addition, it possesses the strength of high-tensile 
ships’ plate, and lends itself to fabrication by stan- 
dard methods, including welding. The hull of the 
boat is constructed to the builders’ patented design, 
which incorporates stiffening ribs integral with the 
plates themselves. These ribs are formed by flanging 
the plate edges, and the adjacent flanges are then 
welded together by the electric-arc the 
edges of the flanges on the inside of the boat and 
the “‘ V ” on the outside both being welded. Owing 
to the strength of the steel, it is possible to use as 
light a gauge as No. 14 8.W.G. for the hull plating. 
while the keel, stem, and stern are produced as a 
strong composite welded structure from “ Stay- 
brite’ steel plate and forgings. The propeiler- 
shaft is machined from “* Staybrite steel bar, while 
the propeller is a casting in the same material ; 
the rudder is also built up from “ Staybrite ” plate. 
The whole vessel illustrates how full advantage can 
be taken of the special corrosion-resisting steel now 
available, and by the application of modern manipu- 
lative methods, a boat can be produced which is pre- 
eminently suited for the duty required. The 
lifeboat has a length of 28 ft., as stated, a width of 
8 ft. 9 in., and-a moulded depth amidships of 
3 ft. 10in. It satisfies Board of Trade requirements 
for a Class I passenger liner. The engine fitted is 
a 24-h.p. airless-injection model made by Messrs. 
Gleniffer Engines, Limited, Glasgow, and of a 
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ENGINEERING. _ 155 





Ave. 5, 1938.] 


EXHIBITS AT THE EMPIRE EXHIBITION, GLASGOW. 














Fic. 32. Muuti-Stace BorLerR-Feep Pump; Messrs. G. anp J. Wetr, LIMITED. 





ea 
' 
bs, 

















Fia. 34. ConTROLLED-BALL BOWLER Stop VALVE ; 
Messrs. NEWMAN, HENDER AND CoMPANy, LIMITED. 





escape of the liquid when the packing is removed. 
fer will be clear from Fig. 34, the seating ring, 
| which is also made of stainless steel, is mounted in 
| such a way that it is free toexpand or move indepen- 
| dently of all associated parts in a lateral direction, 
|and is therefore free to centralise itself and form 
|a perfect closure with the ball. This feature is 
| specially incorporated to allow for the strains 
| which are practically always present in pipe lines, 
|as such lines are often subject to considerable 
variations in temperature. With valves of the 
| ordinary type, these strains are mainly responsible 
for valves leaking after a comparatively short time, 
although the valves may have been quite tight 














— | when installed. It may be noted that the seating 
Fic. 3. § oo uM Me “hg | ring is reversible in addition to being readily renew- 
1G. 33. StatNLess-STeeEL Surp’s LireBpoat; Messrs. MECHANS, LIMITED. able. The stainless-stesl balls and seats incor- 


porated in the valves have a Brinell hardness 
type frequently employed in motor lifeboats carried |The body and cover are annealed to relieve the | number of approximately 500. They are therefore 
by the larger liners. The wireless installation is by | material from all casting stresses. The high-| hard enough to crush boiler scale, pipe turnings, 
Messrs. Marconi International Marine Communica- | pressure valves are normally arranged for wrench | chips, grit, and so on without in any way damaging 
tion Company, Limited, and is a compact set capable | operation up to a size of 1} in., and for gear opera-| the contact surfaces. As will be clear from the 
of receiving and transmitting over a range of | tion over this size. Either worm or bevel gearing | illustration, the handwheel, which is of enamelled 
approximately 200 miles. The necessary current |is employed when the control station is directly | malleable iron, is formed by two rings joined by 
for operating the set is supplied from accumulators, | above the valve, or worm gearing when the control | a number of flat circular discs, the latter providing 
which also serve for a searchlight and a small deck | station is at the side. The gears, however, are | a large radiating surface tending to keep the outer 


lamp for signalling by Morse code. | designed so that they can be changed from the one | ring cool, and providing a convenient means of 
In ENGINEERING, vol. cxxxix, page 269 (1935), | type to the other. fitting an “open” and “shut” indicator. The 


a description was given of the Newman-Milliken| In addition to the glandless lubricated plug | gland is packed with moulded-asbestos rings. The 
parallel plug valve of the glandless lubricated type.| valves described, Messrs. Newman, Hender and | body is of heavy uniform section, and is formed 
This valve, which is being exhibited by Messrs. | Company, Limited, are showing, among a large | with heavy machined hexagons with a full depth of 
Newman, Hender and Company, Limited, Wood-| variety of general valves and fittings, their latest | thread for the pipes. The bonnet has a ground 
chester, Gloucestershire, while being of very simple | design controlled ball-type bowler stop valve illus- | coned seat to facilitate removal for examination. 
construction, is free from the inherent defects of | trated in Fig. 34, above. The essential feature of |The packing gland is held in by a nut engaging 
those of the taper-plug type, and has also definite |these valves is the use of a ball in place| with an external thread on the bonnet, a forked 
advantages over those of the gate or globe types. ‘of the conventional dise or mushroom-type clack | distance piece, with a collar in contact with the 
It is primarily intended for low-temperature services | valve. The ball is made of stainless steel, and is | underside of the nut, being provided, to convey the 
not in excess of 365 deg. F., and is suitable for | held in position by the cage shown, which can be | motion to the gland. The spindle is of hard phos- 
handling a wide variety of products including | easily dismantled in case of need. The ball is free | phor bronze, and is provided with a square thread. 
petroleum derivatives, acids, gases, water and | to rotate in the cage, and in practice finds a fresh | A disc giving particulars of the appropriate working 
compressed air, from a vacuum up to a maximum | face every time the valve is opened or closed, as the | pressures, &c., is inserted between the handwheel 
working pressure of 3,000 Ib. per square inch. It|cup formation at the end of the spindle makes | and its lock nut. The valves are specially recom- 
is made in sizes from } in. to 12 in., both screwed | sufficient frictional contact with the ball to cause | mended for exceptionally severe service, such as 
and flanged. The standard valve is made with the | it to rotate every time the ball is operated. The | continuous throttling and other usages where close 
body, plug and bottom cover in cast iron of a fine | rotation is not purely about a vertical axis, owing | regulation and continuous non-leak features are 
close-grained texture, but for high pressures, the|to the fact that the spindle is rising as well as | essential. It will be appreciated that the ball offers 
body and bottom cover are made from high-grade rotating, so that the whole surface of the ball is |a minimum of resistance to the flow, there being no 
steel castings having a tensile strength of 35 tons| available to form the seal. The valve can be | prongs or other obstructions to impede the passage 
to 40 tons per square inch. The plug is made |repacked when fully open and under pressure, as | of liquid or gas through the valve. 

of Newmiloy metal for non-corrosive services, or of |in these circumstances the upper face of the ball) An example of the firm’s latest gas-fired natural- 
the same metal coated with stainless steel, alumin- | cage makes contact with the underside of the bonnet draught heat-treatment furnace is exhibited by 
ium, nickel, or other metal for corrosive services.| below the packing gland, thus preventing the |Mesars. Lucas Furnaces, Limited, Wharton-street. 
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Nechells, Birmingham, and is illustrated in Figs. 35 
and 36, While the new design embodies 
such well-known features as the Lucas metal recu- 
perator and positive natural-gas screen, improve- 
ments are seen in the formation of the furnace 
lining with corrugations, the radiating surface being 


above. 


thus increased, and in a new combination of insula- | 


ting materials which effectually prevent escape of 
heat through the walls. The gas enters the furnace 
through horizontal passages under the floor, mixing 
with the secondary-air supply which is drawn in 
over the metal recuperator tubes at a still lower 
level. The products of combustion then pass up 
slots in the side walls and then, flowing forward, 
are directed down the back of the door and out 
through the recuperator tubes to the waste-gas flue. 
The heat extracted from the waste gases ensures a 
temperature of the secondary air which is virtually 
that of the combustion point of carbon, so that 
mixing with the gas is thorough and free oxygen 
is prevented from coming into contact with the 
work. The flow of waste gases 
forms a gas screen ever. when the door is open, 80 
that the chamber conditions are unaffected when 
charging withdrawing work. The passage 
provided with a damper so that the flow can be 
regulated to suit the temperature of the furnace, 
the main flue being of sufficient height to ensure 
the necessary draught. When the desired tempera- 
ture, which may be up to 1,000 deg. C., is obtained, 
a balance of pressure is maintained by the regulating 
damper. The furnace is generally fitted with an 
automatic temperature control, and the example 
at the Exhibition is working with such an apparatus. 


(To be continued.) 





‘LHE TRADE OF IRAN . 
It makes very little difference in these days whether 
“« country lies in the east or the west, as in either case it 
manifests the same dreary outlook, from the trade 
point of view, of industrial development behind tariff 
barriers, followed by currency control to maintain the 
level of exchange. The report issued by the Depart- 


ment of Overseas Trade on Economic and Commercial 
Conditions in Iran during 1937, 


provides a . typical 
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behind the door | 


is | 





Heat-TREATMENT FURNACE; Messrs. 


case, though thanks to the improvement in world 
prices the general position was better than in the | 
previous year. It will be remembered that a foreign | 
trade monopoly law was brought into force in 1936, | 
under which would-be importers had to produce | 
certificates of exports, and could import up to only | 
55 per cent. of the export value. This percentage was | 
raised in 1937 to 100, and certain classes of goods, | 
such as machinery, electrical equipment, tin and copper, 
tea, glassware, rubber, woollen yarns, &c., can be 
paid for by importers with their own funds abroad. 
For both imports and exports monopolies have been 
formed in many cases, and traders must deal through 
the agency to which the monopoly has been given. 
Further, since April, 1936, certificates of origin, signed 
by competent authorities such as, in the case of the 
United Kingdom, Chambers of Commerce and the 
Federation of British Industries, must be attached to 
the invoices of all goods imported into Iran. 

The exact financial position of the country is indefi- 
nite, as actual budget figures are not published, but 
balanced budget estimates appear, that for 1937-38 | 
showing a total figure on each side of the account of 
approximately 15} million pounds. About half the 
receipts are derived from customs and monopolies, 
while taxation, direct and indirect, accounts for approxi- 
mately four millions. The heaviest head of expendi- 
ture is for the Ministry of War, 3,867,000/., the railways 
coming second with 2,500,0001., and the Ministry of 
Finance third with 1,925,0001. The estimates do not 
include the oil royalties, 2,580,000/., nor the sugar and | 
tea monopoly tax, nor the road tax, which, together, 
should produce a little less than the oil royalties. 

Partly owing to the heavy expenditure of the War 
Ministry, engaged in building up an army and air 
force, there is a shortage of foreign exchange, and to 
this the system of barter in use with Russia, and the 
payment clearing agreement with Germany, have also 
contributed, as the greater freedom in trading which 
has resulted has led to increased trade with those 
countries. The Soviet’s share has advanced in two 
years from 21 per cent. to 30 per cent. of the total 
trade and the German from 9 per cent. to 12-6 per cent. 
On the other hand, there has, so far, been no attempt 
to negotiate a foreign loan, though there have been | 
rumours of the intention to do so. 

On the export side, the output of oil by the Anglo- 
Iranian Oil Company has risen from 7,487,697 tons in 
1935 to 10,167,795 tons in 1937, of which as much as 
128,211 tons were sold in the country for local use. An 
American company has now received oil concessions ! 
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in north-east Iran, and is commencing operations. 
The trade in Persian carpets is improving and has been 
freed from monopolistic control, though measures are 
taken to see that quality is maintained. Among 
the other principal exports are raw cotton, wool, fruit, 
furs and skins. 

Cotton piece goods are stillat the head of the imports, 
but motor vehicles come second and machinery third. 
Cement, railway material, and metals, mostly iron and 
steel in bars and for construction, are well up the list. 
The motor is, in fact, the mainstay of transport ; road 
maintenance is improving and the road system extend- 
ing. The United States of America supply the bulk 
of the vehicles required, but the British share increased 
in 1935-36 to 21 per cent. of the 137 lorries and 198 
cars imported. As regards railway development, 
work on the North-South line from the Caspian Sea 
to the Persian Gulf is progressing steadily. The 
section from Bandah Shah to Tehran, 288 miles, has 
been opened, and from the Gulf end 153 miles have been 
laid to Salehabad. Beyond there is a mountain 
section with heavy tunnelling, but it is anticipated 
that the whole line, 861 miles, will be under exploitation 
in 1939, and further railway developments are then 
foreshadowed, including a line from Tehran to Tabriz 
to connect eventually with the Turkish railway system. 
Though Great Britain has obtained some orders for 
rolling stock, the bulk of the railway material is being 
supplied by France and Germany, but railway expen- 
diture is expected to decline in the near future. 

The demand for machinery has increased with the 
rising industrial development. Four new sugar fac- 
tories have been opened, bringing the number to 
eight, over twenty cotton-spinning mills are at work, 
and a thoroughly modern silk mill is in use at Chalous. 


|The jute factory at Resht is being extended, and a 


new one is under construction at Shahi, while the 
tobacco factory at Tehran is doing well. The cement 
factory now has a capacity of 300 tons a day and 
tenders for four additional factories have been issued. 
The electric power plant in Tehran is complete, and 
electric lighting is being extended in provincial towns, 
as is the telephone service. The cinema is well in 
evidence, and though no broadcasting is done as yet, 
receiving sets are becoming popular. It is satisfactory 
to note that the United Kingdom stands second in 
the value of both imports and exports, and, in conclusion, 
it may be mentioned that there is now a regular weekly 
air service for passengers and mails to Tehran from 
Baghdad, which is itself reached by Imperial Airways 
in two and a half days from London. 
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LABOUR NOTES. 


THREE weeks ago a joint deputation composed of 
representatives of the colliery owners’ central council 
and the Mineworkers’ Federation of Great Britain laid 
before the Government a proposal for a levy on all 
marketable coal for the assistance of the export coal 
trade. Last week, the central council of the colliery 
owners announced that members of the council had 
met the President of the Board of Trade, who was 
accompanied by the Secretary for Mines and by the 
Secretary of the Overseas Trade Department, “ with 
regard to the proposals recently laid before the Govern- 
ment embodying an amendment of the coal mines 
schemes to enable a levy to be made on all coal for the 
constitution of a trade maintenance fund, one of the 
principal objects of which will be the support and 
recovery of export trade.” ‘‘ The deputation,” the 
statement went on to say, “ received a sympathetic 
hearing from the Ministers, who explained that the 
proposals raised certain questions which would require 
and would receive the consideration of the Government, 
but that in the meantime the central council might 
be assured that the Government are seriously concerned 
about the difficulties with which the coal export trade 
has to deal and are determined to stand behind the 
coal industry in its efforts to secure a fair share of the 
export market.” A similar statement was made 
in the House of Commons by the Secretary for Mines 
in reply to questions put by two Labour members for 
mining constituencies. 


In the House of Commons last week, Mr. Mander, 
who represents Wolverhampton E., asked the Minister 
for the Co-Ordination of Defence if he would state the 
date on which he first approached the trade unions 
for co-operation in armament production ; the results 
obtained up till the present time; and what further 
action was contemplated. Sir Thomas Inskip replied 
that he first wrote to the unions on the subject on 
March 18. As regards the second and third parts of 
the question, the reply which he had given on July 5 
substantially represented the present position. 
Mr. Kirkwood, the member for Dumbarton, asked if 
the Minister was not in a position to inform the House 
that the shipbuilding and engineering operatives had not 
up till the present, given him every satisfaction ? Sir 
Thomas Inskip said :—‘‘ Not only the shipbuilding 
operatives, but all the workmen engaged on the re- 
armament programme have worked magnificently.” 

A national charter governing wages and working 
conditions for the whole of the industry in which their 
members are employed was adopted at a conference in 
London, last week, of the National Association of 
Theatrical and Kine Employees. One of its pro- 
visions is that members shall not individually cease 
work without proper notice or the consent of the 
management, or act collectively to cease work before 
an opportunity has been given to the management and 
the representatives of the association to adjust any 
matters in dispute. The managements of theatres 
covered by the agreement are to have no objection to 
any members of their staffs joining the Association. 

At its recent meeting in Paris, the executive council 
of the International Federation of Trade Unions was 
informed by the general secretary that the New Zealand 
Federation of Labour had decided to affiliate. It was 
agreed to recommend the members of the International 
Federation to accept the application. As a result of the 
admission of New Zealand, the number of European 
and overseas countries affiliated to the International 
Federation will be raised to 27 and the membership, 
which is at present over 20,000,000, will be increased 
by 170,000. 





The Information Service of the Foreign Bureau of the 
German Trade Unions states that, in Germany, ques- 
tions of hours of work and wages, which, for years, 
have been kept on a very low depression level, are 
closely bound up with the war economy. The entire 
economic and financial structure of war prosperity, 
with its milliards of investments in State enterprises, 
would soon collapse, it is claimed, if hours of work and 
wages could be freely determined by negotiation between 
the interested parties. The attempt to stabilise prices 
is not always successful, because the prices are naturally 
dependent on the world market, and the substitute 
materials make things more expensive, since the 
poorer quality that results necessitates greater con- 
sumption. The workers can only secure higher incomes 
by working longer hours and through increased produc- 
tion, which is still being raised by more rational 
methods of work. One of the secret reasons why the 
economy has not yet collapsed is to be found in the 
fact, it is argued, that armament costs are in this way 
transferred to the shoulders of the masses. 





But, the statement continues, the problem is not 
one which affects only Germany, because the workers 
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of other countries are more and more influenced by 
what happens in Germany. If the working capacities 
of a nation of 75 millions are strained to the limit to 
produce armaments, the other countries have to intro- 
duce similar measures in order to meet the threat with 
which they are confronted. All countries, it is declared, 
must take measures to protect themselves when the 
extension of the hours of work in Germany affects their 
own economic situation. In that way, Germany 
intrudes: on other countries through the laws of 
international trade, and no part of economic life is 
safe from danger. Reports about wages and working 
hours in Germany are, therefore, more than just a 
description of conditions in Germany. They should 
be carefully followed, the statement says, by the 
working classes in other countries, because, in a 
way, they determine the measures that should be taken 
to protect social conditions and social progress in the 
rest of the world against the National Socialist danger. 





The Home Secretary has made regulations modifying 
and adapting certain provisions of the Factories Act, 
1937, applicable to building operations and works of 
engineering construction. Sections 29 (steam boilers) 
and 31 (air receivers) are, in their application to 
building operations or works of engineering construc- 
tion by virtue of Section 107 or Section 108, to have 
effect subject to the following modifications :—(a) 
Sub-section (9) of Section 29 shall have effect, as if for 
the words “ taken into use in any factory for the first 
time in that factory until it has been examined ” there 
was substituted the words “ used in any building opera- 
tion or work of engineering construction to which this 
Act applies unless it has, within the preceding period of 
fourteen months been examined.” (b) Sub-section (4) 
of Section 31 shall have effect as if it required that no 
air receiver shall be used in any building operation or 
work of engineering construction unless it has been 
examined and reported on in accordance with the 
provisions of that Sub-section within the preceding 
period of twenty-six months, or such preceding period 
not exceeding four years as may have been specified 
under proviso (a) to that sub-section. These regula- 
tions came into force on July 1. 





The Swedish Economic Review, which is compiled by 
the Swedish Board of Trade and published quarterly 
by the Swedish Foreign Office, states that during the 
current year Sweden’s economic life has felt the effects 
of the general depression to an ever-increasing extent. 
On the whole, however, the situation is relatively satis- 
factory. The figure representing the Social Board’s 
estimate of employment for the first quarter was 3-45, 
which denotes more than a fair volume of employment 
(3-00). Compared with the position last year, however, 
the figure just quoted implies a distinct decline. The 
falling-off in employment is particularly marked in 
certain export industries, while others, such as the 
machine industry and the ore-mining industry, have 
been able to maintain a good volume of employment. 
The Swedish price level has been falling slowly but 
steadily, the decline during the period December- 
April representing close on 4 per cent. It was most 
pronounced in respect of raw materials. Foreign trade 
does not seem to have been appreciably affected by 
the recession, both imports and exports remaining at 
a high leve} during the first quarter. Swedish shipping, 
on the other hand, has felt its effects, as is reflected both 
in the falling freight level and in reduced employment. 





Most branches of the Swedish ore-mining and metals 
industries recorded a decline in employment, although 
the position of the group as a whole is still good, its 
unemployment figure of 3-65 coming next to that of 
the foodstuffs industry. The volume of employment 
in the ore mines was, on the whole, unchanged, and the 
quantities of iron ore shipped aboard during the first 
two months of the year exceeded last year’s output 
for the same period by close on 25 per cent. Employ- 
ment at the iron works has been relatively good, 
although there have been some cases of employees being 
sent on leave owing to a lack of orders, especially for 
commercial iron. Reduced employment was noted at 
works manufacturing iron and steel products, that 
group’s figure being below “ fair.” The engineering 
works record good sales on both the export and the 
home market, although they were not quite up to the 
level of the preceding quarter; while the shipyards 
showed increased activity, overtime work being occa- 
sionally necessary. The favourable conditions pre- 
vailing in the electro-mechanical branch are illustrated 
by the fact that the level of employment in that group 
is still considerably better than “ good.” 

A plan for the co-gperation of State unemployment 
insurance agencies in the payment of benefits to multi- 
State workers has been drafted by the Interstate Benefit 
Payment Committee of the Interstate Conference of 
Unemployment Compensation Agencies, a conference 
which is representative of the unemployment compen- 
sation agencies in all areas of the United States. 
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According to the plan, insured workers becoming 
unemployed while located outside the State in which 
they have acquired benefit rights will, if eligible, receive 
the payments duetothem. Thirty-six State unemploy- 
ment insurance agencies have already declared their 
willingness to accept the plan and also to adopt the 
uniform procedures necessary to carry it out effectively. 


The interstate benefit payment plan is based on the 
principle that benefits to a multi-State worker should 
conform to the same requirements as those applicable 
if the worker were actually located in the State from 
which he claims benefit. Under the plan, an “‘ agent ” 
State which accepts a claim from an unemployed multi- 
State worker, has no authority to make decisions 
regarding the worker’s rights under the law of the 
“liable” State, but merely collects the necessary 
information from the worker and forwards it to the 
“ liable” State. The latter makes its own determina- 
tion, in accordance with its own law, as regards eligi- 
bility for and amount and duration of benefit. The 
multi-State worker is required by the plan first to 
exhaust his credits in the State in which he becomes 
unemployed; after that, he may file benefit claims 
against any other State or States in which he may 
have earned benefit credits, in the chronological order 
in which he acquired the credits. 


The plan excludes workers who live in one State 
and work regularly in another State, and also those 
workers who cannot qualify for benefit in any one 
State, but who might be eligible if their employment 
in several States during any one year were taken into 
consideration. In a limited area of the United States 
this form of benefit payment has already been in 
operation for several months. In January, the six 
New England States adopted a tentative benefit- 
payment system for multi-State workers, effective only 
in that region. Ride Island, summarising three 
months’ experience with this procedure, reported that, 
while the number of extra-State claims was small in 
proportion to the tote! »»z..er of claims handled by 
the Statc agency, the problem was serious for the 
workers concerned. It concluded that some form of 
inter-State benefit procedure was essential because the 
journey to liable States, even if possible, would be 
difficult and costly for the claimants. 





Industrial and Labour Information, the weekly organ 
of the International Labour Office at Geneva, states 
that an Imperial Ordinance, dated April 19, provides 
for the establishment of price control committees in 
Japan. These committees will be of two kinds, central 
and local. The central committee will be composed of 
the Minister of Commerce and Industry, as chairman, 
and not more than 25 members, chosen from among the 
higher officials of the Government departments, and 
persons with special technical qualifications. The chief 
duties of the central committee will be to fix standard 
prices for the principal commodities, to consider and 
investigate measures for checking a rise in prices, and 
to present petitions to the competent authorities in 
regard to any such measures. 





The Ordinance provides for the setting up of com- 
mittees of experts, to be attached to the central com- 
mittee for the purpose of drafting plans to be applied 
to every kind of commodity. Committees of this kind 
have already been set up for the seven following groups : 
Textiles, foodstuffs, chemical products, metallurgical 
products, fuel, paper, house and ground rent, trans- 
port rates, &c. The local committees will be composed 
of the prefect, as chairman, and of higher prefectorial 
officials and persons with considerable technical know- 
ledge. They will be responsible for supervising the 
movement of prices in the different localities, and will 
be empowered to adapt the standard prices fixed by 
the central committee to the special conditions in each 
locality. 





The Rumanian Minister of Labour and Social Welfare 
has sent a circular to all the employers’ associations and 
district labour inspectorates, drawing the attention of 
commercial and industrial undertakings to the fact, 
that, under the Act concerning the contract of employ- 
ment, they are bound to grant holidays to their 
employees. As it has been found that some under- 
takings dismiss their employees the day before the 
summer season begins, and then re-engage them, so 
that they lose their seniority and are thus unable to 
enjoy the holidays with pay to which they are entitled, 
the Minister has ordered that holiday timetables shall 
be drawn up for the current year, showing the name of 
each employee, the date on which he leaves for his 
holiday and the number of days’ holiday due to him. 








Moror-Car Inpustry In Canapa.—Canadian motor- 
car works produced 18,115 vehicles in May, compared 
with 18,819 vehicles in April and 23,458 vehicles in 
May, 1937. 
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THE TRAN PIPE LINES. | DIAGRAMS OF THREE MONTHS’ METAL PRICES. 
JULY 


Many different kinds of materials, such as pulp, MAY JUNE 
slurry, sewage, sawdust, ground limestone and cereals, 
can be transported conveniently in suspension, and the | 
problems involved in the movement of such solid-fluid | 
mixtures occur in many industries. Although clearly 
definite information as to friction losses, minimum 
velocities permissible, and optimum operating condi- 
tions generally, is of considerable practical importance, | 
the actual data available are somewhat limited. Of | 
all the applications, it is probable that the greatest | 
expenditure for plant and operation is annually incurred | 
in the transportation of sand in the discharge of pipe- | 
line dredgers. With the object of providing reliable | 
knowledge in this connection, Messrs. Morrough P. 
O’Brien and Richard G. Folsom recently carried out, at 
the Berkeley University, California, a series of experi- 
ments on the movement of quartz sand and fresh | 
water through horizontal pipe lines. A description of the 
methods they adopted, and a statement of their conclu- | 
sions* shows how thoroughly the authors dealt with the | 
subject. Messrs. O’Brien and Folsom consider that the | 
scarcity of reliable quantitative data is mainly due to | 
the failure of investigators to split the problem up into 
its elements and to study separately the characteristics 
of motor, pump and pipe line. In most of the measure- | 
ments of friction losses made there has been uncertainty 
about the percentage of solids, and little information 
concerning the physical characteristics of the sand. | 

Both theory and experiment have shown that the | 
apparent viscosity of a solid-fluid system is greater | 
than that of the fluid alone, and it has been argued 
that, in consequence, the friction losses of such mix- | 
tures will be greater than those of the fluid alone at the 
same velocity. The flow, however, is usually in the 
turbulent region in which the friction is little affected 
by the viscosity, at least with water as the fluid medium ; | 
also the presence of sand or other suspended material | 
probably adds to the turbulence and may tend to | 
break up the laminar sub-layer attached to the boun- | 
dary wall. Certain types of suspensions may be 
considered to exhibit a “ yield point,” below which flow 
does not oceur; the mixture in a state of rest or very 
slow motion has characteristics similar to those of | 
a plastic. Suspensions of finely divided materials, 
especially those of great angularity or those of very 
low settling velocity, such as pulp, may behave in this 
manner. As materials ordinarily classed as sand (of 
a diameter greater than 0-001 in.) do not remain in 
suspension below the turbulent range of flow con 
ditions, the possibility of a vield point does arise. 

The experiments under review were conducted with 
suspensions of small solid particles in a liquid in a 
turbulent condition, where the apparent viscosity had 
little influence on the flow. The phenomenon of 
turbulence is a fundamental consideration in the 
practical transportation of solid-fluid mixtures. The 
solid material continually tends to settle to the bottom 
of the pipe, and would remain there were it not for the 
upward movement of the fluid masses resulting in a | 
statistical equilibrium in the distribution of suspended 
material, Turbulence is associated with the presence | 
of solid boundaries, and it appears reasonable to assume | 6 
that it originates at these boundaries. With viscous 
liquids there is no relative motion at solid boundaries, 
and it is generally believed that even in turbulent flow S$, 
there is a laminar motion attached to all solid boun-| < 
daries. Though this laminar layer is extremely thin,| 22 
a great deal of the energy loss is converted directly into | 
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origin of turbulence, in view of the high angular ~ . “ ” : : 
veloc 7 . ‘er. it appears reasonable | 2L the London Metal Exchange, for “ fine foreign” and “ standard ” metal, respectively. The prices shown 
he yom age prado - te rhe camper es for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
proportional to the thickness of the laminar aver axe | steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
projected into the turbulent core of the flow. These steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. — The 
elements will rotate as well as move laterally, and will | P¥G"*7O8 Prices are for East Coast hematite and Cleveland iron, both for No. 1 quality. The price of 
give rise to the observed fluctuations in velocity as they quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per 
pass any particular point. As these fluid elements standard box, but in all other cases the prices are per ton. Each vertical line in the diagrams represents 
V |@ market day, and the horizontal lines represent 1/. each, except in the case of the diagram relating to 


move away from the walls they will be replaced by | >. : : 
others moving outward from the centre of the pipe. | tin-plates, in which they represent 1s. each. 


rhe steep velocity gradients he tween these fluid masses | _—_—___— — . 
sane een os a Ae energy which is not diss | to settle through still water in a vertical glass tube. identical with the flow of the same fluid w ithout solids 
The most important single characteristic of trans- | An important fact about the settling of solid particles | in the same pipe, and at the same mean velocity, for 
ported material is the settling velocity, which is depen- is that after reaching the terminal velocity they exert the following reasons : The settling particles tend to 
dent on the size, shape and density of the solid and on |}a downward force on the fluid, and therefore tend to drag the surrounding fluid with them and to alter 
the Quniey und Cadet Of the Gath The settling |earry the fluid down with them. _ Under such condi- | the fluctuations in velocity. In a circular pipe, the 
velocity is generally used as a ready means of deter. | @°2* the weight per unit volume of mixture equals the | particles tend to fall to the lowest point, and hence 
mining the velative ciess of tateriain, but in pipe-line }sum of the weights of fluid and solid per unit volume. the concentration of material ‘may not be the same 
transportation it is the quantity that is important If the particles are not moving with the terminal across horizontal surfaces. This variation may induce 
To obtain this value for a sand mixture rections velocity relative to the fluid, the apparent weight and | a double-spiral secondary flow downward at the centre 
obtained from a mechanical analysis may be sitesiodt effective density may not be obtained in this way. | and upward along both sides. On the average, water 
z : ‘ This fact may be important in a quantitative theory of | masses moving upward have a greater concentration 

* The Transportation of Sand in Pipe Lines. University the suspension of solids, because the rapid fluctuations | of suspended material than those moving downward, 
of California Publications in Engineering, Vol. 3, No, 7. | Of the fluid elements will cause the fluid and suspended | and therefore the turbulent interchange results in an 
University of California Press, Berkeley, California. | Solids to behave as separate systems. Turbulent flow | increase of potential energy which is dissipated as the 
[Price 65 cents.] | with material in suspension cannot be regarded as! particles settle. There is therefore an upper limit to 
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the concentration, which is fixed by the rate at which 
mechanical energy is made available in the turbulence. 
Each particle as it settles relatively to the surrounding 
fluid induces turbulence of its own, which is added to 
the general turbulence of the main flow. The solid 
particles, in striking the walls, tend to break up the 
laminar sub-layer. This effect is probably greatest 
near the bottom of the pipe. As the concentration of 
material increases, the downward drag of the settling 
grains opposes the upward currents. From a considera- 
tion of these downward forces or of the changes in 
potential energy, it appears that the mean pipe velocity 
necessary to put a certain material into suspension 
must increase as some function of the proportion of 
material in suspension in the lower layers. The 
minimum velocity necessary to put all the material 
into suspension does not produce a uniform distribu- 
tion; at lower velocities part of it rolls along the 
bottom of the pipe, while as the velocity is further 
decreased there is a deposit on the bottom of which 
only the surface layers participate in the motion. 
Perhaps a better explanation is that the deposit reduces 
the effective area of the pipe in such a way that the 
actual velocity probably does not decrease below some 
minimum value, whereas the apparent velocity based 
on the whole pipe area may be greatly decreased. Pipe 
lines do not, of course, always operate under uniform 
conditions along their entire length, otherwise “ plug- 
ging’ would not occur. A pump with its connections 
usually produces a degree of turbulence exceeding that 
at a distance down the line, and any abrupt increase 
in concentration passing through the pump may easily 
be deposited farther along the line, and plug it if the 
excess material is of sufficient volume. 

In the flow of sand-water mixtures, two minimum 
velocities are important. One of them is the critical 
velocity below which the loss of head of the mixture 
begins to differ appreciably from the loss of head for clear 
water under similar conditions; and the other is the 
velocity of impending clogging at which plugging 
occurs. It has so far been found that both these 
minimum velocities are difficult to determine experi- 
mentally. The critical velocity is believed to be the 
limit below which part of the material begins to be 
rolled along the bottom of the pipe ; as the velocity is 
still further decreased, the pipe area becomes reduced 
and eventually clogging may occur. The work done in 


gain is offset by an increase in the loss of head due to 
increased turbulence and density. It will be remem- 
bered that some interesting figures showing increased 
delivery with rifled pipe lines were given in ENGINEER- 
ING in 1937, when dealing with investigations of the 








Mississippi River Commmission* at the Vicksburg 
Laboratory. 
FUME EXTRACTOR FOR WELDING 


OPERATIONS. 


THE extractor fan shown in the accompanying illus- 
tration has been introduced by Messrs. Lincoln Electric 
Company, Limited, Welwyn Garden City, Herts., to 
filter the smoke and remove the heat of welding 
operations. The apparatus is known as the “ Lin- 
conditioner,” and is claimed to remove approximately 
95 per cent. of the dirt particles in the air in the vicinity 
of the welding arc, and also to carry away a considerable 
proportion of the heat, thus greatly improving the 
conditions for the operator and indirectly facilitating 
high-quality production. The apparatus conSists of a 
motor-driven fan which draws the air through the 
flexible tube shown and exhausts it to a filter which is 
located in the periphery of the power unit. The 
flexible tube is supported by a welded-steel arm 
embodying a spring, so that the nozzle can be moved to 
any desired spot within the operating radius of the 
tubing. The fan is driven by a 4-h.p., 50-cycle motor 
for either two-phase or three-phase circuits. Motors 
can be supplied for 110, 220, 440, or 550 volts. The 
windings on the 220-volt and 440-volt machines are so 
arranged that by altering the connections they can be 
used on either voltage. The leads on the apparatus 
can be connected directly to the motor studs on the 
switch of the welder-control box, thus ensuring the 
stopping of the fan whenever the welder is not running. 

If the apparatus is u-ed with one of several welders, 
it may be provided with its own starting switch. The 
supporting arm holds the flexible tube in any desired 
position without the use of hooks or brackets. The 
tube can be swung round readily, as it turns in a swivel- 
joint bushing at the top of the power unit. The 
supporting spring gives additional stiffness to the 
tubing, and can be clamped at any point on the tube 
to suit a particular application. The standard tube is 





transporting sand in a pipe line may be expressed as the 
foot-pounds of work per pound of dry material per | 
foot of pipe, and is a function of the solid concentra- | 
tion, average velocity, size and type of pipe, and the | 
fluid used. The most efficient velocity of flow is| 
clearly the least that will carry the material through | 
the line. Experiments show that the work done is 
independent of the size of the sand particles, and | 
becomes less as the diameter of the pipe increases. | 


The proportion of solids that can be carried at any | 


velocity may be increased by rifling the pipe, but the | 





10 ft. long and permits of operation within a circle 
14 ft. in diameter. Special lengths of tube up to 
40 ft. long can be supplied, if required. The blower 
outlet consists of a short pipe extending from the side 
of the power unit and leading directly to. a chamber 
above the fan. When the apparatus is used for 
suction, this pipe is closed by a rubber cap. By dis- 
connecting the flexible tubing from the swivel joint 
and inserting it in the blower outlet, the fan draws 


* ENGINEERING, Vol, cxliv, page 363 (1937). 








air through the suction opening and exhausts it through 

the tubing. This arrangement is adopted for welding 
| operations in tanks, pipes, and so on, in order to blow 
| away the smoke and hot air, thus taking the place of 
| the conventional air hose for blowing away the smoke 
|in confined quarters. If required, the exhaust or 
| blower outlet can be connected to a header leading to 
| the outside of the building. With this arrangement 
|the air passes through the apparatus and is not 
| exhausted to the filter. Apart from its welding appli- 
| cations, the apparatus can be used for such jobs as 
| cylinder grinding to remove the fine particles resulting 
| from the grinding operation, 








| BRITISH RAILWAY ACCIDENTS, 1937. 


| Ir is not to be expected that the record of a year 


which saw two such accidents as those at Battersea 
Park and Castlecary should be a good one, and no 
one will be surprised to learn from Colonel Mount’s 
report to the Minister of Transport, that it is necessary 
to go back to 1915, the year of the disaster at Quintins- 
hill, to find figures which equal those for 1937, viz., 49 
passengers killed and 1,007 injured in accidents to 
trains. Of these, 35 killed and 179 injured were due 
to Castlecary alone, and in considering the relative 
safety of the railways, it is fairer this year to look at 
the number of accidents than at the casualties resulting. 
On this basis there was actually an improvement, 
the number of accidents of all kinds to trains falling 
from 908 in 1936 to 818 in 1937, although the train 
| mileage rose from 447 to 456 millions. Again, for all 
movement accidents, including, that is, accidents to 
trains and accidents in connection with the movement 
of trains, the number of fatalities to passengers, railway 
servants and others, combined, for 1937, only exceeded 
those for 1936 by five, better figures in other directions 
very nearly counterbalancing the effect of the disasters 
referred to. 

On the other hand, apart from accidents to trains, 
there is still a tendency, due almost entirely to want 
of care, for minor “movement” accidents to be 
unnecessarily high. The number of passengers injured 
in attempting to enter or alight from trains fell slightly 
from 1,697 in 1936 to 1,624 in 1937, but other forms of 
accident, such as damage to fingers in carriage doors, 
rose, and the total number of passengers injured in 
these accidents was 5,373, whereas the average number 
for the five years 1925-29 was only 3,154. Against this, 
the number of railway servants injured in such acci- 
dents, which includes in their case coupling and un- 
coupling vehicles, was slightly below the average for the 
same quinquennial period. None the less, the figure of 
3,162 is some 600 more than that for 1936, so that here 
also there is ample room for more care, In this 
connection Colonel Mount remarks on the number of 
accidents due to infringement of the rule that no 
attempt should be made to couple wagons fitted with 
three link chains until the buffers have touched. 
He also draws attention to the rise in accidents through 
engine-meri coming in contact with mail-pouch appa- 
ratus. The necessarily increased width of the modern 
locomotive cab is responsible here, and as the position 
of the apparatus is standardised, the only practicable 
remedy is to provide more warning of the position of 
postal equipment. Large enamelled plates with 6-in. 
black and yellow squares, which after dark will be 
illuminated when a pouch is projecting, are to be 
installed. 

For all accidents, including ‘‘ non-movement,’’ 
which covers falls, injuries with tools, contacts with 
live rails, &c., the total was 400 killed and 27,169 
injured, as against 382 killed and 25,744 injured in 1936. 
Under this last classification again, more care is badly 
needed. The number of passengers injured in non- 
movement accidents was 2,753, nearly three times the 
average number for 1925-29, and more than four times 
that for 1920-24. Falls from platforms, or over 
baggage, being struck by barrows or stumbling on 
escalators are the principal causes, though it may 
be added that on the 143 escalators of the London 
Passenger Transport Board, only one passenger was 
killed and 176 injured in the year, or one casualty in 
2,600,000. Non-movement accidents to railway ser- 
vants amounted to 14,394, and here there was an 
improvement compared with the five years 1925-29, 
when the average was 16,185. It must be mentioned 
though, that an accident to a railway servant is not 
now recorded as such unless he is absent from his work 
for at least three days in consequence. In view of the 
increasing mileage of electrified line, it may be added 
that 52 railway servants were injured by contact with 
live rails, while 12 trespassers were killed and 15 injured 
from the same cause. These last were nearly all children 
and particular attention is therefore being given to 
fencing. 

It is a relief to find an improvement in accidents 
at level crossings. Nine killed and 15 injured at public 
crossings is well below the average of 18 killed and 





27 injured in the years 1925-29, and, remembering the 








160 


enormous increase in road traffic, marks a real advance. 
There are about 4,560 of these crossings on the principal 
lines of this country and all but 200 are provided 
with gates and attended. Of occupation crossings, 
the valuable investigation conducted by the railway 
companies has categorised 22,650, and has resulted 
in recommendations for dealing with these now under 
consideration. Here also there has been an improve- 
ment, the numbers killed and injured being 25 and 12, 
compared with an average of 33 and 21 in 1925-29. 


CONTRACTS. 


Messrs. THe Marconi INTERNATIONAL MARINE Com 
MUNICATION ComPANY, Limrrep, Electra House, Victoria 
embankment, London, W.C.2, have received an order 
from Messrs. The Shaw Savill and Albion Company, 
Limited, for the supply and maintenance of complete 
motorship Dominion 





wireless apparatus for their new 

Monarch. The main wireless set is a 2-kW C.W./L.C.W 
transmitter with an aerial rating of 750 watts to 1,000 
watts A short-wave transmitter and direction finder 


are also fitted 

Messrs. Gent anp Company, Limrrep, Faraday 
Works, Leicester, are to install their Pul-Syn-Etic system 
of impulse clocks in the House of Commons, 
London The old types of clock dials are being main 
tained 


electri 


MEssrs. Rustron-Bucyrus, Limrrep, Excavator 
Works, Lincoln, have received an order for five excavators 
for use in the ironstone mines at Scunthorpe and south 


Lincolnshire of Messrs. The Appleby Frodingham Steel 


Company, Limited, an associated company of Messrs 
The United Steel Company, Limited. Three of the 
machines are 55-RB. electrically-operated excavators 


two com 


B 


weighing about 80 tons, while the remaining 
prise a 43-B dragline machine for stripping and a 37 
shovel for digging Both are Diesel-engined. 

AND CoMPANY (SUCCESSORS), 
have 


Messrs. MARSHALL, Sons 
Limitep, Britannia lLronworks, (Gainsborough, 
received an order from the Metropolitan Water Board for 
10 portable-type locomotive multitubular boilers to be 
The working pressure of each 
and each will 
from and at 


used for general purposes 
boiler will be 200 Ib. per 
3.000 Ib. of water 


aquare inch, 


per 


evaporate hour 
212 deg. F. 

MEssRs 
House, 4, 


Bouwnpers Company, Limrrep, Coronation 
Lloyd'’s-avenue, London, E.C.3, have supplied 
the 90-b.h.p., two-cylinder engine for propelling the tug 
Ember, by Messrs. The Greenhithe Lighterage 
Company, Limited. The vessel was originally a steam 
survey tug owned by the Thames Conservancy, and was 
built 1907 , 


owned 


in 
Furness Suresur.pineg Company, Limrrep, 
Haverton Hill-on-Tees, Billingham, Co Durham, 
launched, on July 28, a 4,000-ton floating dock for the 
South Africa Railways and Harbours. The dock, which 
is to be stationed in Durban, is capable of lifting a veasel of 
4,000-tons displacement and 17-ft. 6-in. draught in 80 
minutes. The overall length is 350 ft., the width 88 ft 
and the clear width between fenders 63 ft. 11 in After 
sinking and raising tests, the dock will proceed on its 
7,000-mile tow to Durban during September 


Messrs 


Messrs. Tue Enouisn Evecrraic Company, Limrrep, 
Stafford, have received an order from the County Borough 
of Wigan, for three 48-seater, double-deck, all-metal, 
bus bodies of the low-bridge type 

Messrs. BasTIAN AND ALLEN, Limrrep, 24, Bedford 
aquare, London, W.C.1, have received orders for @ectrode 
cireulators for heating the Electricity Department offices 


at Hazel Grove, Stockport, the Maternity Clinic at 

Sheffield, and the Terminal Building at Birmingham Air 

Port, and also for the Gravesend Swimming Baths 
EL®CTRIFICATION OF SWEDISH RAILWAYs The Tratiks 


firvaltningen Géteborg- Dalarna -Giirk Company ,Sweden’'s 
most important privately-owned railway system, is pro 
ceeding with extensive electrification work. This concern, 
operating a large number of railway and ‘bus services in 
the western part of central Sweden, is at present electrify 
ing ita most important line, namely, that running trom 
Gothenburg to the north, through the province of 
Vistergitland and Dalsland to the town of Aamaal, 
a distance of about 110 miles The work is to be com- 
pleted by May, 1939, and about 40 miles are already 
finished. The electric traction rolling-stock is to 
supplied mainly by the Swedish ASEA Company, which 
has received orders to a total value of about 8&8 million 
kronor (412,1702.). Of this sum, about 5-6 million 
kronor (26,0001, to 34,0001.) is or locomotives 


be 


Progress or Spectat AREAS The Commissioner foi 
Special Areas in England and Wales reports that at the 
June commitments amounted to 16,223,0001., 
5,108,0001 grants to assist industry, 
by way of grants to assist land settlement, 
5,700,000. in grants towards public health schemes, 
and 2,157,0001. in other grants Up till the end of that 
month offers of contributions towards rents, rates and 
income tax had been made to 59 industrial undertakings 
to induce them to set up factories in special areas. In the 
Team Valley estate, 57 factories were occupied, giving 
At the Treforest estate, 


end of 
including 


3.258,0001 


as 


employment to 1,100 peopl 


19 factories were ate giving employment to 419 
peopk In West Cumberland, two factories had been 
built. In addition to the above, considerable numbers 


of men were employed erecting further factories and on 
other development work 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department the address, quoting the 
referente numbers given 

Telephone Cable, 15,840 ft. (6 drums) armoured, paper- 
Post and Telegraph Department, Welling- 
(T. 25,010/38.) 

Switchgear and Steelwork, 110-kV, outdoor.—Public 
Works Department, Wellington, N.Z.; January 24, 1939. 
(T.Y. 25,020/38.) 

Steam Travelling Jib Crane, 20-ton, rai way-breakdown 
type, self-propelling, for 5-ft. 6-in. gauge track. Indian 
Stores Department, Electrical Branch, Simla ; August 16. 
(T. 25,032 /38.) 

Boiler-Stay Taps and Reamers. 
and Harbours, Johannesburg ; 
25,077 /38.) 


at above 


air 
»% September 8. 






South African Railways 
September 5. (T 


Vacuum-Brake Cylinders, 100, “‘ F ’’-type, 21 in. in 
diameter. Indian Stores Department, Simla ; August 15. 
(T. 25,081 /38.) 

Machine Tools and Laboratory Apparatus, including a 
nibbling machine, flexible grinder, power hacksaw, tensile 
and impact testing machines, combustion furnace and 
microscopes. Posts and Telegraphs Department, Mel- 
bourne ; August 30. (T. 25,105/38.) 


Electrical Apparatus, including wattmeters, current, 
potential and regulating transformers, electrostatic volt- 
Posts and Telegraphs Depart- 
(T. 25,143/38.) 

Pumps, comprising 9 hand fire pumps on trailers, 9 
irrigation pumps of various types, and a centrifugal pump. 
State Domains Administration, Cairo, Egypt ; August 22. 
(T. 25,128/38.) 

Irrigation Pumping Plant.—With regard to the call for 
tenders on the part of the Ministry of Public Works, 
Cairo, for a complete irrigation pumping station at 
Bayadieh, noted on page 72, ante, the closing date for 
the receipt of tenders has now been postponed to Sep- 
tember 27. (T. 24,280/38.) 

Motor Vehicles, comprising 7 two-ton, four-wheel 
petrol or oil-engine driven lorries, 3 four-ton, four-wheel 
petrol-driven box cars, 5 motor cars (closed type) and one 
ur. State Domains Adminis- 

(T. 25,127/38.) 

Tractors and Ploughs, comprising 11 internal-combus- 
tion engined tractors, 6 ploughs, 6 cultivators, 6 single- 
cylinder portable steam engines and two single-cylinder 
15-b.h.p. Diesel engines. State 
Cairo; August 25. (T. 25,129/38.) 


meter and set analyser. 
ment, Melbourne ; August 20. 


side cs 
20 


and 
August 


cycle 
airo ; 


motor 
tration, ( 





forward- 
Durban, 


oil-engined, 
The City of 
(T. 25,246 /38.) 


Omnibuses, 6 six-cylinder, 
control, 4-wheel, single-deck. 
South Africa ; September 16 





BOOKS RECEIVED. 


Meteorological Office, London. Southport 
Fernley Observatory of the 
{nnual Report and Results 
for the Year 1937. By 
lhe Fernley Observatory. 
Office, Air Ministry, 





Air Ministry. 
fuxiliary Observatory (The 
Corporation of Southport) 
of Meteorological Observations 
G. A. Lipster. Southport 
London The Meteorological 
Kingsway, W.C.2. 


Canada Department of Mines and Resources. Bureau of 
Mines. No. 785 Investigations in Ore Dressing and 
Metallurgy. January to June, 1937. Ottawa: Bureau 
of Mines, Department of Mines and Resources. 

Automatic Telephony. By C W. Whrieman. Second 
edition, revised London The Technical Press 
Limited Price 10s. 6d. net 

Report to the Minister of Transport upon the Accidents 


the Railways of Great Britain During 
H.M. Stationery Office. 


Which Occurred o7 
the Year 1937 
Price ls. net 
Annual Report on the 
Volume I 1937 
Rubber Industry 

net to non-Members 
Jahrbuch der Deutschen 


London 


Progress of 
The 
net to Members ; 


Institution of the 
10s. 6d. 


London 


Price 5s 


ikademie der Luftfahrtforschung. 








1937-1938. Berlin R. Oldenbourg. [Price 10 

marks. ] 

Everpur-ALLoy Hor-Water Storace Tanxk.—What 
is stated to be the largest tank yet constructed in this 
country from Everdur, the copper-manganese-silicon 


alloy developed in Great Britain by Messrs. L.C.1. Metals, 
Limited, was recently fabricated by Messrs. Alexander 
McAra, Dundee, for Messrs. Broughton Ferry and 
District Steam Laundry, Limited. This tank, of 1,500- 
gallons capacity, was designed for hot-water storage, and 
Everdur was chosen on account of its combination of the 
corrosion-resistance of copper with the strength of steel. 
It was stipulated that the hot-water supply must be 
guaranteed free from rust and corrosion products. Four 
hot-rolled Everdur ** A ’"’ No. 9-gauge sheets, 11 ft. long 
by 4 ft. wide, and two No. 7-gauge circles of the same 
material, 5 ft. 7 in. in diameter, were used in the con- 
struction of the tank, which 12 ft. long and 5 ft. in 
diameter It was tested under a pressure of 45 lb. per 
square inch The vessel was welded throughout by the 
oxy-acetylene process, using 28 lb. of No. 6-gauge 
Everdur “A” welding rod. The satisfactory strength 
of the welds was fully confirmed by tests conducted on 
two sample welds. 


Domains Administration, | 
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PERSONAL. 


Messrs. MorpEeN, McDonatp anp Company, 36-38, 
Victoria-street, London, S.W.1, have been appointed 


sole agents in Great Britain for Messrs. Société Anonyme 
des Forges, Usines et Fonderies de et 4 Haine-St.-Pierre, 
Belgium. 

Messrs. J. H. FenNNER anpD Company, Limirep, Hull, 
are opening a new branch at Empire House, Great Charles- 
street, Birmingham, on August 15. 

Messrs. Vickers, Limirep, Vickers House, Broad 
way, London, 8.W.1, inform us that General Sir J. F 
Noel Birch, G.B.E., K.C.B., has intimated his desire to 
retire from the board of the Company. 

Tue British BrRoapcasTiInGc CORPORATION announces 
that a start is to be made shortly on clearing the site 


now occupied by Nos. 10-22, Portland-place, London, 
| W.1, in readiness for the extension to Broadcasting 
House. It is hoped that the new building will be ready 


for occupation towards the end of 1940. 


Messrs. DuncAN STEWART AND Company, LIMITED, 
London Road Iron Works, Glasgow, 8.E., have completed 
an agreement with Messrs. Tae WatTson-STILLMAN 
Company, Roselle, New Jersey, U.S.A., whereby the 


| latter will manufacture, for the American market to the 





designs of Messrs. Duncan Stewart, their forging and 
extrusion presses, air hydraulic accumulators and other 
similar hydraulic plant. In turn, Messrs. Duncan 
Stewart will manufacture, for the British market to the 
designs of Messrs. Watson-Stillman, their hydraulic 
horizontal extrusion presses, ingot strippers and other 
equipment used by the heavy industries. 








LAUNCHES AND TRIAL TRIPS. 


“JosrerpH Swan.”’—Single-screw steamer for thie 
carriage of coal to Battersea power station; triple 
expansion engine supplied by Messrs. The North Eastern 
Marine Engineering Company (1938), Limited, Sunder- 
land. Launch, July 26. Main dimensions, 239 ft. by 
38 ft. 9 in. by 18 ft. 3in. Built by Messrs. 8. P. Austin 
and Son, Limited, Sunderland, to the order of Messrs. 
The London Power Company, Limited. 


* DoMINION Monarcu.’’—Quadruple-screw passenger 


and cargo motorship for a new service between the 
United Kingdom, South Africa and New Zealand ; four 
sets of Doxford opposed-piston, two-cycle, direct- 


reversible Diesel engines. Launch, July 27. Main dimen 
sions, 682 ft. by 84 ft. 6 in. by 48 ft. 6 in. Built by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Wallsend-on-Tyne, for Messrs. Shaw Savill and Albion 


| Company, Limited, London. 


} time. 


Rubber Tech nology. | 


| then president of the Society. 





“ Warport.”’"—-Arcform single-screw cargo steamer ; 
triple-expansion engines supplied by Messrs. The North 
Eastern Marine Engineering Company, Limited. Launch, 
July 28. Main dimensions, 371 ft. 6 in. by 55 ft. by 
28 ft. 6 in. Built by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, to the 
order of Messrs. The Union Steam Ship Company olf 


New Zealand, Limited. 

* Locnavon.”’—Cargo and passenger motorship for 
trading to the Pacific Coast of North America; two- 
cycle, double-acting, airless-injection, five-cylinder Har- 
land-B. & W. Diesel engines. Trial trip, July 29. Main 
dimensions, 470 ft. by 66 ft. by 41 ft. Built and engined 
by Messrs. Harland and Wolff, Limited, Govan, Glasgow, 
for Messrs. Royal Mail Lines, Limited, London. 








W. Brown, F.R.S.—We regret 
Newhaven, Conn., on July 24, 
at the age of 71, of Edward William Brown, 
the most distinguished mathematicians of our 
Born at Hull, he had a brilliant career at Christ’s 
College, Cambridge, and at the age of 25 was appointed 
professor of mathematics at Haverford College, Penn 
He devoted himself particularly to the theory 
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of the motion of the moon, and in 1907 was awarded 
the gold medal of the Royal Astronomical Society 
The address on the occasion of the award was given 
by the late Dr. W. H. Maw, Editor of ENGINEERING, 


Professor Brown after- 
wards occupied the chair of mathematics at Yale Univer 
sity, and served as president of the American Mathe- 
matical Society in 1915-16 and of the American Astro- 
nomical Society from 1929 to 1932. 


ApPRENTICE CLAUSE IN BomBay Contracts.—The 
Bombay Government have recently accepted the recom- 
mendation of the Bombay Assembly to include in their 
contracts a clause relating to facilities for the training 
of Indian apprentices. The Bombay Assembly resolu 
tion stated “This Assembly recommends to Govern 
ment to issue instructions to all departments of Govern 
ment, semi-Government bodies, municipal corporations 
and municipalities to insert in all contracts and agree- 
ments with all manufacturers and suppliers for the 
supply of stores, materials, machinery or services, a 
clause to the effect that the manufacturers concerned 
and the suppliers concerned shall afford or procure, 
as the case may be, every facility to Indian apprentices 
for practical training in factories, workshops or offices, 
owned, managed, controlled or patronised by them so 
as to enable the Indian apprentices to acquire a full 
knowledge of the technique and work of their trade, 
industry, calling or profession.” The Government of 
Bombay having accepted the recommendation, have 
directed that all departments of Government should 
give effect to it. 
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Carpirr, Wednesday. 
Welsh Coal Trade.—The intervention of the holidays 


last week severely curtailed operations in the Welsh | 


steam-coal trade. About 60,000 miners, or nearly half 
the total employed in the coalfield, were on holiday 
with pay throughout the period, under the recent agree- 
ment, and a large number of mines were rendered idle. 
There was, consequently, a considerable loss of produc- 
tion, but this was most pronounced in the anthracite 
area, where most of the mines, and all those controlled 
by the Amalgamated Anthracite group, were closed. 
The market was closed on two and a half days, and the 
amount of business negotiated was consequently of a 
very restricted character. In spite of this, however, the 
general tone remained fairly steady, as, due to the 
stoppages at the mines, supplies of all kinds were reduced. 
In addition, collieries usually still held sufficient orders 
under past heavy bookings to ensure steady outlets for 
the bulk of their outputs over some while to come, 
and there was therefore little prospect of any early 
falling off in prices. Apart from a small order for about 
5,000 tons of small coals for a Sfax phosphate company, 
prices for which have to be submitted early this month, 
interest displayed on contract account was very meagre. 
Best-quality large coals were again only very sparingly 
offered, as most concerns were comfortably placed with 
orders for these sorts over some while ahead, and prices 
were consequently well maintained. Sized coals remained 
scarce and some of the dry sorts were dearer. Smalls, 
however, continued to move off very sluggishly, and with 
supplies freely available the tone was still dull. Cokes 
were in quiet request, but were steady at late levels. 
Patent fuel and pitwood displayed little activity. 

Iron and Steel Trade.—Holiday conditions ruled in the 
iron and steel and allied trades of South Wales and 
Monmouthshire last week, and employment at most of 
the works was on a very restricted scale. In view of the 
slowness of demand, it was considered unlikely that 
conditions would show much material improvement 
until later in the year, when stocks will be smaller. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Thirty thousand operatives in the 
Sheffield staple trades resumed work to-day, after a 
week’s holiday with pay. During the break, mainten- 
ance men have been fully employed carrying out urgent 
repairs to plant. Satisfactory conditions prevail in most 
sections of local industry. Some concerns are not 
operating at the high pressure of a year ago, but, on the 
whole, outputs have been maintained. The shortage of 
and Mr. E. J. Fox, chairman of Messrs. Davy 
holders that ** during the year our works, both at Sheffield 
and Middlesbrongh have been well employed, our only 
regret being that more skilled labour has not been avail- 
able. The increased activity in the engineering industry, 
which has been a feature of the last year or two, has 
naturally led to a great demand for skilled labour, and 
the company, like others, has suffered the disadvantage 
of not being able to obtain all its requirements or to 
utilise its equipment to maximum capacity. We have 
a considerable volume of work ahead of us, and no 
efforts will be spared to obtain the personnel necessary 
to execute that work to the best advantage.’ This firm 
is busily employed executing an order for Russia for two 
large hydraulic presses, one of 12,000 tons power, for the 
production of steel forgings from ingots weighing up to 
250 tons, and the other of 15,000 tons power for the 
bending of heavy plates. Other orders on hand include 
large’ rolling-mill plants for Turkey and India, and 
substantial orders for rolling mills, including continuous 
strip mills and other equipment, for firms in the United 
Kingdom. More business is coming to hand for ship- 
building steel, forgings and castings, and related equip- 
ment. Shipyards at Barrow, Birkenhead, and Clyde- 
bank are producing a larger volume of orders than a year 
ago. Sheffield played an important part in the building 
of the Mauretania. Messrs. English Steel Corporation, 
Limited, supplied hollow forged boiler drums, in the form 
of steam drums, water drums, and superheaters. In 
addition, they made high-pressure turbine rotor shafts, 
rotor wheels, astern impulse wheels, and two complete 
lines of shafting (total length, 243 ft. 4 in., and 156 tons 
in weight). Each line comprises one thrust shaft, six 
intermediate shafts, and one propeller shaft. There is 
an improving demand for railway rolling stock and 
related equipment. No material improvement has 
taken place in the demand for raw and semi-finished 
materials. Outputs at individual works have been 
maintained, and at some concerns it is in excess of the 
standard of a year ago. Producers have faith in the 
future and expect buying to become more favourable 
during the autumn. The call for structural steel is less 
pronounced, while re-rollers could comfortably handle 
a bigger volume of business. 

South Yorkshire Coal Trade.—The holidays have had 


an adverse effect on the demand for industrial coal. In 
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NOTES FROM THE SOUTH-WEST. | NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Stocks of Cleveland pig 
are about stationary. Little local iron is passing into 
| use as consumers have still considerable Continental 
| tonnage to absorb, acquired when Cleveland qualities 
were virtually unobtainable. Direct sales are few and 
small and merchants are able to obtain command of 
considerably more tonnage than they can dispose of. 
As prices of Cleveland qualities are not competitive with 
quotations for Continental iron, no effort is made to put 
through export business. At the same time, conditions 
now existing practically prohibit further purchase of 
foreign products. Regular make of Cleveland pig has 
been discontinued for some time and there is no prospect 
of early movement towards resumption of normal output. 
Customers continue to contend that substantial price 
concessions are essential to induce buying to any extent, 
but producers adhere firmly to stabilised quotations, 
which are based on No. 3 quality at 109s., delivered 
within the Tees-side zone over periods to the end of the 
year, less 5s. rebate to customers who do not buy iron 
from abroad. 

Hematite.—Accumulations of East Coast hematite at 
makers’ yards and on consumers premises have reached 
embarrassing dimensions and production continues 
excessive. There is still absence of sign of material 
expansion of demand. Producers favour a policy of 
regulating, output as far as possible, to current require- 
ments, and apparently will be compelled to curtail make 
still further by laying more plant idle. The needs of their 
own consuming departments are contracting and market 
transactions are confined to sales of small lots to home 
firms. Fixed prices are governed by No. 1 hematite 
at 133s., delivered to North of England areas. 

Basic Iron.—The nominal quotation for basic iron 
remains at 100s. Tees-side makes are not offered for 
sale, producers holding all their output for use at their 
adjacent steelworks. 

Blast-Furnaces Blown Out.—Messrs. Dorman, Long 
and Company, Limited, have blown out two blast- 
furnaces at their Cleveland Ironworks and the number 
of stacks in operation on the North-East Coast are thus 








contrast, however, there has been a heavy call for best 
| Ministry of Commerce, 120,716,000, as compared with 


locomotive hards in connection with holiday require- 
ments. Small fuel is in demand by electricity and brick- 


making works, but the house-coal market has developed | 


further weakness, and some collieries are likely to go on 
short time. The coke position is on the easy side. Quiet 
conditions prevail in the export market, and the call for 
prompt shipment is very restricted, while bunker coal is 
disappointing. Exports from Hull, Grimsby, and 
Immingham last week totalled 47,222 tons, as compared 
with 63,745 tons in the same week last year. 





reduced to 22. The firm intend to put a furnace at 
their Redcar works out of action for repairs. The two 
stacks at the Cleveland works that have been closed 
were brought into operation in the spring of 1936, to 
assist in meeting emergency abnormal demand for iron 
and steel. They are old small-type furnaces. 

Foreign Ore.—New business in foreign ore is unheard 
of and curtailed imports for reduced requirements are 
more than sufficient for current needs. Unloadings on 


skilled labour is affecting the position at some works, | Tees-side in July amounted to 107,828 tons, compared 


and | 


United Engineering Company, Limited, told the share- | 
| large holdings of Durham blast-furnace coke meet with 


with 142,787 tons in June. 
Blast-Furnace Coke.—Sellers’ efforts to unload their 


heavily ~covered and not 
disposed to discuss business. Fixed prices are ruled by 
good, medium qualities at 27s. 6d. at the ovens. Messrs. 
Dorman, Long are closing down their coke-oven plant 
at their Newport Ironworks. 

Manufactured Iron and Steel.—The statistical state of 
the semi-finished iron and steel trade is holding up 
business. Users are over-bought and producers have a 
considerable amount of tonnage on hand. Much of the 
finished iron and steel plant is operating at well below 
capacity. Contracts in course of execution are rapidly 
approaching completion and orders are difficult to obtain. 
Principal market quotations for home trade stand: 
Common iron bars, 131. 5s.; steel bars, 11l. 188.; soft 
steel billets, 7/. 17s. 6d.; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d.; iron rivets, 171. 5s.; ship 
rivets, 171. 5s.; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 11/1. 18s. ; steel ship, bridge and tank 
plates, 111. 88.; steel angles, 11/. 0s. 6d.; steel joists, 
1ll. Os. 6d.; Tees, 121. 0s. 6d.; heavy sections of steel 
rails, 101. 15s. 6d.; fishplates, 141. 15s. 6d.; black 
sheets, No. 24 gauge, 151. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 181. 10s. 

Shipments of Iron and Steel.—Tees iron and steel ship- 
ments in July totalled 34,558 tons, compared with 
31,353 tons in June. Of last month’s clearances, 1,080 
tons were pig-iron, 2,869 tons manufactured iron, and 
30,609 tons of steel. Only 50 tons of pig-iron were 
shipped coastwise in July, and loading for okeced reached 
but 1,030 tons. France and Italy were the largest 
buyers, taking 600 tons and 300 tons, respectively. Of 
the manufactured iron cleared, 400 tons went coastwise 
and 2,469 tons went to foreign destinations, the Union 
of South Africa being the chief purchaser with an import 
of 1,668 tons, and Egypt second with 663 tons. Steel 
shipped coastwise amounted to 15,682 tons, while loadings 
of steel for overseas reached 14,927 tons. Among the 
principal customers for steel were the Union of South 
Africa, 4,401 tons; Denmark, 2,038 tons; India, 
1,639 tons ; and New Zealand, 1,237 tons. 


little Users are 


success. 








Exxcrricity IN NoRTHERN [RELAND.—The total num- 
ber of units of electricity generated in Northern Ireland 
in the first six months of 1938, was, according to the 


114,418,000 in the same period of 1937, representing an 
increase of 5-5 per cent. 


Tue Unrrep Strares Highway Researcu Boarp. -| 
The eighteenth annual meeting of the United States 
Highway Research Board will be held in the building of | 
the National Academy of Sciences and National Research 
Council, 2101, Constitution-avenue, Washington, D.C., 
on November 30-December 2, 1938. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Scottish Steel Trade.—Production has been resumed in 
the Scottish steel trade this week, but reports indicate 
that little in the way of fresh business has been booked 
during the holiday period, and also that the general 
inquiry has not been very good. While the contracts 
on hand ensure steady running in the meantime, the 
future is causing some uneasiness, and unless the situa 
tion improves very soon, a decidedly quiet spell seems 
to be fast approaching. On the whole, however, the 
steel makers are optimistic and feel confident that the 
position will soon be much better. The scarcity ol 
orders for mercantile tonnage is a big factor in the heavy 
side of the industry and shipowners would be most 
welcome in the market to-day. In the black-steel sheet 
trade there has not been much accumulation of orders 
during the holiday stoppage, and the amount of work 
on hand is not very satisfactory. The autumn demands 
of the motor-car industry are being looked forward to, 
and it should not be long before the requirements of that 
industry become known. Prices are steady and are as 
follows :—Boiler plates, 111. 188. per ton; ship plates, 
111. 88. per ton ; sections, 111. 0s. 6d. per ton ; medium 
plates, 3l. per ton; black-steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 15/1. 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
181. 10s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade opened quietly after the holidays, and 
although makers have a fair amount of work to go on 
with, the outlook is not too promising. Consumers 
have not been very generous with orders recently, but 
the general undertone remains fairly good, and makers 
are hopeful of the future. The re-rollers of steel bars 
are not very well placed at the moment, but business 
overall shows signs of improving as stocks in buyers’ 
hands are steadily decreasing. The following are to-day’s 
prices :—Crown bars, 131. 5s. per ton for home delivery 
or export ; re-rolled steel bars, 12l. 13s. per ton for home 
delivery, and 111. per ton for export; and No. 3 bars, 
121. 15s. per ton, and No. 4 bars, 131. 5s. per ton, both for 
home delivery. 

Scottish Pig-Iron Trade.—There has been little change 
in the state of the Scottish pig-iron trade over the week, 
but deliveries against contract are now the order of the 
day. These, however, are not very heavy as consumers 
are aware that speedy delivery is now possible, and they 
do not require to carry large stocks themselves. Pro- 
duction is confined to nine furnaces at present. The 
current market quotations are as follows :—Hematite, 
6l. 138. per ton, and basic iron, 51. 7s. 6d. per ton, both 
delivered at the steel works; foundry iron No. 1, 
6l. Os. 6d. per ton, and No. 3, 5l, 18s. per ton, both on 
trucks at makers’ yards. 

Shipbuilding.—The shipbuilding industry in Scotland 
is not so satisfactory at present, chiefly because of the 
scarcity of orders for new tonnage during recent months. 
The past month was a particularly poor one in that 
respect, as the only bookings reported were five tug-boats, 
with not a single order for a large vessel. A number 
of yards are very busy on Admiralty work and employ- 
ment is good, but the yards where merchant tonnage is 
the main source of income, are not too well placed, and 
in several cases when the vessels on hand are launched, 
there will be no new ones for the empty berths. The 
outlook on the whole is not too bright, and many are of 
the opinion that a period of depression is ahead. Owners 
are not coming into the market and openly state that 
the prices quoted by shipbuilders are not economic. 
The output for the month of July was as follows : 


Tons. 

The Clyde : vessel 5,000 
The Forth: 2 vessels 844 
The Tay : 1 vessel 4,700 
The Dee: 1 vessel 690 
5 vessels 11,234 


The output from the Clyde shipyards for the year to date 
is 52 vessels of 178,965 tons, which is nearly 9,000 tons 
less than the total for the corresponding month of last 
ear, but July totals always fluctuate, a fact due to 
noliday influences. 








Matton By-Pass Roap.-—The construction of a by- 
pass on the York-Scarborough road to avoid the narrow 
streets of Malton and the level crossing just east of the 
town is the subject of a scheme for which the Ministry 
of Transport has made a grant from the Road Fund to 
the North Riding County Council. The total length 
of the by-pass road will be about 44 miles, of which 3} 
miles are in the North Riding and the remainder in the 
East Riding. The cost is estimated at 213,000I. 
Tue Prorgssionat Ciasses Arp Councit.—We hav: 
recently received the report for the year 1937-1938 of 
the Professional Classes Aid Council, an agency which 
does good work in the way of assisting cases of distress 
among those in professional circles, and on the Council 
of which engineers are well represented. The list, for 
instance, includes Mr. E. W. Monkhouse, M.V.O., 
Brig.-Gen. M. Mowat, C.B.E., Major Maitland, O.B.E., 
| Lord Sempill, Mr. F. Wilkinson, Mr. H. G. Riddle, Mr. 
A. 8. E. Ackerman, &c. During the year financial help 
was given to 335 families, and 132 children received 
educational grants, often one of the most valuable forms 
|of assistance that can be given. The Council will be 
grateful for contributions from professional men and 
others in order that it may effectively meet the appeals 
which it constantly receives. Its address is 251, Bromp- 
| ton-road, London, 8S.W.3. 
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THE LAUNCH OF THE CUNARD WHITE STAR LINER ‘“MAURETANIA.” 


MESSRS. CAMMELL LAIRD AND COMPANY, LIMITED, SHIPBUILDERS AND ENGINEERS, BIRKENHEAD. 


(For Description, see Page 168.) 

















Fie. | Vesset [IMMEDIATELY Prior To LAUNCH. 














Fie. 2. Vesset AFLoat In Frrrimve-Ovur Basi. 


LAND RECLAMATION LN CZECHOSLOVAKIA Altogether, | 1,131 millions ; water supplies, 865 millions ; and drain- | sive) to members who wish to use the Institution Library 
from 1919 to 1937, inclusive, a sum of 3,372-7/ age, 109 millions after office hours. Any member desiring to be given 
million crowns has been expended in Czechoslovakia access to the library between the hours of 5.30 p.m. 
on land reclamation and improvement. In round | Tue [Nstirvtion or Evecrricat ENGINEERS Liprary. | and 8 p.m. must notify the secretary beforehand by 
numbers this has been divided as follows Damming The Council of the Institution of Electrical Engineers | letter, or by telephone not later than mid-day on the 
snd regulation of mountain streams, 197 millions ;| have decided to afford facilities up to 8 p.m. on any | day concerned, so that the neeessary arrangements can 
regulation of rivers, 1,071 millions; land improvement, | evening during the summer (Mondays to Fridays inclu- | be made. 
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A STANDARD ATLANTIC LINER. 


In any discussion of present-day sea transport, 
especially that between Europe and North America, 
a primary difficulty confronting those who seek 
to collate and rationalise either the established 
facts or their own opinions is that of terminology. 
It is characteristic of the times that such a difficulty 
should arise as a direct result of specialisation. 
Four centuries ago all ships carried cargo, and 
most of them, on occasion, were available for warlike 
purposes ; passenger-carrying being merely in- 
cidental to trade, or war, or politics, no special 
provision was made for it. A century later the 
warship was becoming the specialised type that 
it has since remained ; but so recently as a hundred 
years ago sea-going ships still consisted virtually of 
only the two broad classes, warships and merchant 
ships. All merchant ships were cargo-carriers, 
although most of them, “if inducement offered,” 
in the shipping phrase, were ready to take pas- 
sengers to the limit of their accommodation and the 

ngers” endurance. 

Board of Trade regulations in this country, and 
similar enactments elsewhere, have long since 
reduced such passenger traffic to negligible pro- 
portions, and the necessity for a quick turn-round 
at terminal ports restricts the cargo-carrying of 
large, fast, and correspondingly costly liners to 
what is relatively parcels traffic. As a result there 


class the new Mauretania is the latest and most not- 
ableexample. Itis, however, just this vague and un- 
satisfactory term which causes the main difficulty in 
any attempt to establish the relative status of the 
many ships to which it is commonly applied. The 
standards of comparison are changing continuously, 
and may become radically different in the lifetime 
of a single ship. The Lucania, built and run as 
an “ express ” steamer, which captured the Atlantic 
speed record from Germany in 1893 and held it for 
four years, averaged 21-85 knots outward and 
22 knots homeward on her record voyage. The “ in- 
termediate ’ Mauretania should have no difficulty 
in improving on those figures, and may conceivably 
equal, on a round trip, the designed 23 knots 
service speed of the Aquitania. Her cargo-carrying 
capacity, although not quite comparable with that 
of the 17}-knot Britannic and Georgic, with which 
she will share the London-New York service, is on a 
scale representing a considerable proportion of the 
dividends she may be expected to earn. 

The late Sir Archibald Denny, in a discussion 
at the Institution of Naval Architects, once drew 
a distinction between “the cargo-passenger vessel 
with a large ‘C’ and a small ‘ p,’ and the passenger- 
cargo vessel with a large ‘ P’ and a small ‘c’”. 
Applying this method of comparison to the 
Mauretania and the other Cunard White Star 
vessels of large size, with which she will operate, 
it may be said that, like the Berengaria and 
Aquitania, she is definitely in the “ P-c” class, 
The Britannic and Georgic may almost be desig- 
nated “ P-C,” and the older Cunard White Star ships 
of intermediate type, such as the Ascania, Andania, 
Alaunia, and the rest, verge upon the “p-C”’ category. 
The Queen Mary, obviously, is in a class apart. A 
rather more scientific basis of comparison is the rela- 
tion between the speed and the square root of the 
length, and this possesses the additional advantage 


that the ratio _ directly reflects the economic 


considerations with which speed is so intimately 
interwoven. 

On this basis, the new Mauretania is seen to 
belong to the same type as the Aquitania, the Paris 
of the French Line, the Columbus of the Nord- 
deutscher Lloyd, the Nieuw Amsterdam of the 
Holland-America Line, and the new American liner 
which is to succeed the Leviathan. In all these ships 


the values range between 0-76 and 0-82; 


VL 
whereas the “express” liners have speed-length 
ratios lying between about 0-87 and 0-97. The 
Normandie actually exceeds the latter figure, 
approaching almost to the standard of a modern 
warship. An interesting graphical comparison of 
first cost and running cost could probably be plotted 


on a base of , were the data available. Naturally, 


\ 
YL 
information of that kind is jealously guarded ; but 


it may be observed that the Aquitania (S = about 


0-81) was designed to provide for her owners, 


from earnings alone, a financial return equivalent 
to that rendered by the Lusitania and the original 


Mauretania ( * = 0-94 ) with the aid of a Govern- 
Vv 4 


ment subvention of 150,000/. per annum, paid 
in respect of their potential serviceability as armed 
merchant cruisers. Circumstances have changed 
greatly since that agreement was made in 1903, 
but the political, tactical, technicai and other con- 
siderations concerned do not materially affect the 
hypothesis that the design which is a natural 
development, rather than that which is to some 
extent a forced growth, probably represents the 
best all-round compromise from the ordinary 
commercial standpoint. That there is a field for 
the express liner is undoubted, but it is a question 
whether that type should not be regarded as some- 
thing above and beyond the normal rather than 
as a new standard, established on a higher plane. 
From that question there naturally arises another : 
Is it practicable to evolve a liner design of such 
general acceptability as to make possible a virtual 





standard type for North Atlantic services ?—some- 
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thing that will stand in a similar relation to the high- | cost basis, both as regards bulk supply and ultimate 


speed vessels as ordinary long-distance expresses | consumers. 


From the beginning, the undertaking 


do to the Silver Jubilees and Coronation Scots in| has been self-supporting and has received nothing 


the railway world. The railway passenger does | 
not regard the “ Flying Scotsman” or the “ Mid- 
day Scot” as “ intermediate,” merely because a 
few stream-lined trains have been superposed upon 
the previous time-table: they still represent to 
him the normal express service. Experience on 
the Indian and Australian routes indicates that 
such a type, standard in main essentials, is an ideal 
not beyond practical politics. The ‘Strath’ 
vessels of the P. and 0. Company, and the recent 
ships of the Orient Line are sufficiently alike in their 
principal characteristics to be regarded as a type. 
The Union-Castle Line has developed an equally 
characteristic type for the South African service ; 
even though, in details, the vessels exhibit many 
points of difference, the overriding similarities are 
more marked than the departures from the standard. 

Sir Thomas Royden, Bart., a director of the 
Cunard White Star Line, in an address to the 
Institute of Transport some fifteen months ago, 
rather emphasised the demand for speed, placing 
it second only to safety in order of importance, 
with economy in the third place. Shippers of 
cargo, he said, continued to favour the fastest ships, 
and the shipowner must be guided accordingly. 
The conception of a “standard” liner, however, 
implies its acceptance by all the Conference lines, 
just as standard passenger rates are accepted, and 
standard ” is used in a relative, and not 
an absolute, sense, to indicate a degree of stabilisa- 
tion not at present in evidence. The benefits to 
harbour authorities alone would appear to commend 
the principle. To the majority of ordinary pas- 
sengers the difference between passage times of 
5 days and 6 days is not a matter of great moment ; 


the term “ 


and even with the few for whom time is of weightier | 


concern, 
considered. 
maximum 


For example, there is presumably a 


sea speed at which, in ordinary fair 


there are other qualifying factors to be | 


weather, passengers will use continuously an open | 


and we would incline 
is as high as 24 knots, anywhere 
northern latitudes. Higher speeds, therefore, in- 
volve some discomfort to those (and they are 
probably in a majority) who enjoy the open air ; 
deprived of that pleasure, they will demand more 
amenities below deck. 

The general idea suggested above 


deck, 
maximum 


was in our 


mind before the new Mauretania was ordered, and 
expression is given to it now because, from the 
available particulars of that vessel, her main 


characteristics conform very closely to the hypo- 
thetical “ standard’ evolved by consideration of 
the vessels already operating on the North Atlantic. 
Her size—less than half the gross tonnage 
Queen Mary, for all that she is the largest 
yet built in England—opens to her a much wider 
use of ports and docks, while her speed is enough 
to maintain the direct Southampton-New 
service in conjunction with the larger ships, should 
the need arise. The Queen Elizabeth is an obvious 
necessity in her own class, to operate that service 
in parallel with the Queen Mary, but the high-speed 
traffic does not offer unlimited scope for economic 
expansion. Although pushed to its limit, it surely 
cannot represent the optimum degree of intercourse 
that might be developed between Europe and North 
America, and especially between Britain and the 
United States. The character of the more general 
traffic may vary, in continuation of the changes 
already witnessed, but there seems to be no reason 
why it should not expand, in ‘ime, to keep employed 
a fleet of Mauretanias. 


vessel 








HYDRO-ELECTRIC POWER IN 
ONTARIO. 
Tue Hydro- Electric Power Commission of 
Ontario was established in 1907; and two years 


later work was commenced on a comprehensive 


transmission system, power being supplied to 
several municipalities by the end of 1910. In 
reviewing their thirty years’ work in the Annual 


Report for the year ending October 31, 1937, the 
Commission points out that a supply is now being 
given to 795 municipalities in the Province on a 





to doubt whether that 
in | 


| Stations, 


from the taxes, except grants-in-aid towards the | 
capital cost of extending the rural systems. The 
Commission generates or purchases electricity and 
delivers it to individual undertakings as a trustee 
for the municipalities 
or “systems.” Each system of municipalities 
forms a separate financial unit whose accounts are 
separately presented in the report and, in addition, 
full statistics of the operation of the four main 
systems are given. The Commission also acts as 
a direct retail distributor in the rural power districts, 
though in the towns and more populated areas this 
distribution is effected through the municipalities, 
accounts being issued separately in each case. 

From the beginning, groups of municipalities have 
been co-ordinated to form systems which were 
supplied with power from convenient sources. As 
time went on the transmission lines of these systems 
interlocked and the networks in the southern part 
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The Abitibi Power and Paper Company, at Crystal 
Falls, on the Sturgeon River, has been purchased 
to augment the supply in the Nipissing and Sudbury 
districts. The Decew Falls have been surveyed with 


| the view of determining whether they could be used 


acting collectively in groups | 





of the Province are now consolidated into the 
Niagara, Georgian Bay and Eastern Ontario | 
systems, while another system is known as the 
Thunder Bay system. A small rural district, 


known as the Manitoulin Rural Power District on 
Manitoulin island in the northern area of Lake 
Huron, is served by the Commission as an independ- 
ent unit, while in Northern Ontario the Nipissing, 
Sudbury, Abitibi, Espanola, Patricia and St. Joseph 
districts are also being supplied. 


As regards the results obtained during the year 
under review, the total energy generated was 
6,237,058,004 kWh, compared with 5,832,382,762 
kWh in 1935-36. In addition, 1,513,516,252 kWh 
were purchased, compared with 1,164,195,691 kWh 
in the previous year, making a total increase of 
753,995,803 kWh. The Commission owns 44 
generating stations, of which all but one were 
in operation during the year. The largest was 
the Queenston-Chippawa station on the Niagara 
River with an output of 2,696,986,000 kWh, 
and the smallest Carleton Place, on the Mississippi 
River, with an output of 11,864 kWh. All these 


except that at Hamilton, are equipped 
|with hydro-electric plant. The sum of the} 
| primary peak loads amounted to 1,468,222 h.p., 
| which was an increase of 150,000 h.p., or 11-4 per 
This is the 


cent. over that of the previous year. 

highest increase yet recorded, and indicates the 
{extent to which the Commission’s activities have 
recovered from the depression. It is stated that 


| the 


of the | 


York | 


| dealt with and indicate 


conditions during the year were 
unusually favourable. Relatively little damage to 
lines and equipment was caused by lightning, sleet | 
and interruptions to the service were small | 
both in duration and in the areas affected. Much of | 
this freedom from trouble is ascribed to the policy 
of systematic testing and replacement of defective 
insulators and apparatus, 
of relays and automatic switches of modern design. 
The various maintenance operations are fully 
the thoroughness which is 
being exercised to ensure the continuity of supply 
that is being increasingly demanded. 


operating 


or gales, 


In spite of the fact that a great deal of power is 
being purchased, chiefly for the Niagara system, it 
is the policy of the Commission to develop additional 
sources where this can economically effected. 
For instance, the construction of a new generating 
station has been begun on the Musquash River on 
the Georgian and this, when completed 
during the present year, will add 10,000 h.p. to the 
peak capacity. The main dam, in the structure of 
which the power-house is incorporated, is at Ragged 
Rapids, and, in addition, the channel through Moon 
Chute has been improved and a control dam in the 
Moon River and three auxiliary dams have been con- 
structed. The generating plant will consist of two 
5,200-h.p. vertical units with governor-controlled 
blade runners and operating at a speed of 280 r.p.m. 


be 


svstem, 


under a 38-ft. head. Three small stations on the 
Otonabee River with an aggregate capacity of 
4,200 h.p. have been purchased from Messrs. The 


Canada Cement Company, and two other stations 
with a combined capacity of 3,200 h.p. have been 
acquired in the same way. All these are in Eastern 
Ontario. Further, the 10,000-h.p. station of Messrs. 


| 


| during the 


| 





to augment the supply on the Niagara system, and 
the station at Ear Falls was increased by the addition 
of a 5,000-h.p. set. In the Abitibi district a dam is 
being constructed on the Frederick House River. 
This will be 550 ft. long and will contain nine 16-ft. 
sluices. It will enable 300,000 acre-ft. of water to be 
impounded and will increase the capacity of the 
Abitibi Canyon station by about 40,000 h.p. 

During the year, nearly 225 miles of 110-kV and 
117 miles of 44-kV and lower-voltage transmission 
lines were built, exclusive of the extension of primary 
lines in rural districts. This included a 120-mile 
110-kV line from Chats Falls, a new 15,000-kVA 
transformer station at Trenton, and a 100-mile 
line operating at the same pressure between Cameron 
Falls and Long Lac. The expansion in the rural 
district service during the period under review was 
a record. The total mileage of rural primary line 
approved for construction was 2,300, compared 
with 1,894 miles in 1935-36 and equalling the total 
mileage approved between 1932 and 1936. Some 
13,000 new consumers were added. The demand has 
been greatly stimulated by a reduction in rates. 

In the testing and research department, the work 
covered a wide field and no less than 57,000 tests 
on materials, devices and equipment were made 
year. These included an investigation 
of a stubbing collar, which is intended for reinforcing 
poles that have deteriorated at the ground line and 
an examination of faults in high-tension bushings 
with a view to preventing their future occurrence. 
The power demands of various types of resistance 
welders have been investigated with an oscillograph 
with a view to establishing equitable rates for power 
supplied for such services. Electric welding has 
been further studied to find the best methods of 


| checking the work while it is being done and of 


| testing the results. 
| were 


Specifications for arc welding 
prepared in which the methods that have 


proved most satisfactory are incorporated. Anti- 


|corrosion treatments were applied to aluminium 
| sleeve joints and their effect on the electrical charac- 


} 
| 


teristics investigated. 








NOTES. 
Survey oF INDUSTRIAL DEVELOPMENT. 
THE annual summary of factory statistics for 
1937, which is compiled by the Board of Trade on 


| the basis of reports receive -d from H.M. Inspectors of 


and to the employment | 


| 


| 
| 


Factories, has just been published by the Stationery 
Office under the title of Survey of Industrial Develop- 
ment, at the price of 9d. net. It shows the extent 
to which new factories were built or old factories 
extended during the year, as well as the number 
of factories which were closed during the same 
period. For the purpose of the survey the country 
is grouped into eight regions, which are sub-divided 
into a total of 37 areas. It appears that in 1937, 
541 new factories, employing 46,700 people, were 
opened, that 237 were extended, and that 361 were 
closed. Of the new factories, no less than 215 were 
in Greater London, where there were also 69 exten- 
sions ; on the other hand, 154 factories were closed. 
Of the new factories, 94 represented transfers from 
other areas, no less than 66 of these coming to 
Greater London. It is pointed out, however, that 
this may be partly due to the fact that this region 
is divided into a number of small areas, and that as 
transfers within areas are ignored, the numbers 
that take place within other regions are naturally less. 
As in former years, an attempt was made to obtain 
some information as to the motives which influenced 
industrialists in the choice of factory sites. This 
information is in many respects vague and incom- 
plete, but the figures show that convenience of 
premises was the cause in 212 out of 416 cases, 
and suitability of labour, cheap land, and proximity 
to markets were also factors. Fifty general-engineer- 


ing factories were opened during the year, and 
no less than 22 of these were in Greater London. 
On the other hand, 14 of the 23 closures were in 
the same region, nine of these being consequent 
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upon removal within that region. Similarly, of 
the 39 new electrical-engineering factories, 24 were 
in Greater London, as were eight of the 20 exten- 
sions. Of the 10 closures, all were in this region. 
Moreover, of the 20 new factories in the motor 
and cycle industries, no less than 13 were in Greater 
London, though this increase was balanced by 
seven closures. Speaking generally, it has been 
ascertained that 20 of the factories opened in 1936 
were closed in 1937, and that three of these were in 
the engineering trades. 


Coat For Surp PROPULSION. 


The advocates of coal rather than oil as fuel for 
British ships may be divided into two broad classes. 
One class is opposed, principally for reasons of 
strategy, to an undue reliance on an imported fuel 
which might be difficult to obtain in time of war ; 
and the other contains those who desire to promote 
the increased use of coal for the good of the coal 
industry and its satellite trades, and incidentally 
for the improvement of the national trade balance. 
The interests of both parties have suffered to some 
extent from the excessive zeal of partisans, seeking, 
in face of reiterated evidence of its unsuitability, 
to reintroduce coal in warships. We regret to note 
that this is the first item in the four-fold policy of 
the “ British Coal Campaign,” of which we have 
received particulars from Admiral Sir Reginald 
Hall, K.C.M.G., although in its other respects that 
policy appears to be sound enough, and based 
on facts that cannot be disputed. Force should be 
lent to the arguments adduced, by the report of the 
Departmental Committee appointed by Captain 
H. F. C. Crookshank, M.P., Secretary for Mines, 
“to examine the possibility in the national interest 
of obtaining an increased use of coal for bunkering 
purposes.” The committee was formed as a result 
of a conference, convened by Captain Crookshank, in 
February, 1937, and representative of all the interests 
concerned in coal-burning in the mercantile marine. 
Its report (H.M. Stationery Office, price 4d. net), 
shows that in the twenty-four years from 1913 to 
1937, the yearly shipments of bunker coal from 
British ports diminished by 9-33 million tons, or 
44 per cent. Even in the coastwise trade, which 
increased in volume by 35 per cent. during the 
same period, the consumption of coal has fallen 
heavily owing to the use of oil. This trend, how- 
ever, is not peculiar to British shipping; the 
world’s coal-fired tonnage, which was 96 per cent. 
of the whole immediately before the war, had 
shrunk to less than half in 1937, and the percentage 
of vessels with oil-fired boilers had increased ten- 
fold. The Committee recognises that, for certain 
types of small ships, the Diesel engine is probably 
the most economical power unit, but considers that, 
in tramps, cargo liners and intermediate passenger 
liners of 1,500 shaft horse-power to 8,000 shaft 
horse-power, there is a good prospect for the use of 
coal, provided that advantage is taken of the latest 
developments in steam technique. On this proviso 
particular emphasis is laid, and the suggestion is 
made that shipowners, colliery owners and marine 
engineers might usefully combine to construct an 
experimental ship of 1,000 shaft horse-power to 
2,000 shaft horse-power, embodying all modern 
improvements in the use of steam, from which to 
obtain performance data applicable to the smaller 
sizes of coal-fired steamships. 


REGULATIONS FOR EarRTHING ELECTRICAL INSTAL- 
LATIONS TO WATER PIPEs. 


In 1926, a Joint Committee of the Institution of 
Electrical Engineers and the Metropolitan Water 
Board investigated the conditions which should 
govern the “ earthing ”’ of electrical installations to 
water mains, but, though a draft memorandum was 
issued, nothing concrete resulted. As, however, 
it was clear that some agreement was desirable, 
a Sub-Committee of the Institution of Civil Engineers 
Research Committee was formed in March, 1936, 
to explore the problem of possible injury to metal 
water pipes due to earthing and to formulate a set 
of regulations. These regulations have now been 
drawn up and approved by the Institutions of Civil, 
Electrical and Water Engineers, as well as by the 
British Waterworks Association and the Water 


from Messrs. William Clowes and Sons, Limited, 
94, Jermyn-street, London, 8.W.1, at the price of 
6d. post free. They lay down that an earth wire 
is only to be connected to a water main as a means 
of returning leakage or fault current to the source 
of supply, and for radio-frequency currents and 
radio-interference suppression devices. The main 
is not to be cut, drilled or broken, and all reasonable 
care is to be taken to prevent its injury in making 
the connection. Every earth-connecting device is 
to be of approved design and is to be easy of access. 
Connection to buried mains must only be made 
with the approval of the water authority. Where 
there is reason to believe that damage to the mains 
is being caused by an excessive current from the 
earth connection, the water authority shall request 
the electrical undertaking to test the connection. It 
may, however, make the test itself, after notifying 
the electrical undertaking and the consumer. The 
tests are always to be made in the presence of 
representatives both of the electrical and water 
undertakings. The regulations are intended to be 
applicable generally; only the “ weak current” 
installations of the Post Office being excluded. In 
the course of their work the Sub-Committee came 
to the conclusion that there were certain aspects of 
the problem which could with advantage form the 
basis of research. A programme, which is being 
undertaken by the British Electrical and Allied 
Industries Research Association, has, therefore, been 
approved and will include the determination of the 
amount and effect of aggregate leakage currents on 
water pipes ; the possibility of partial rectification of 
alternating currents in underground water supply 
systems at earthing connections and between metal 
pipes and the soil; the possibility of primary cell 
effects in water-supply systems ; and the relation of 
the above to the question of corrosion. 








RIVER FLOW PROBLEMS. 
By Dr. Hersert Cuattey, M.Inst.C.E. 
(Continued from page 62.) 


III.—Tipat CurRENTS IN EsrvaRIEs. 


One of the noticeable features of the entrance 
bar of a tidal estuary such as that of the Yangtse 
is that the tidal currents on the shallow crest of 
the bar are as great as or even greater than the 
currents in the deeper channel above the bar or 
the currents on the continental shelf outside the 
bar. This fact conflicts with the natural supposition 
that the bar would be a place where material is 
dropped on account of the weakening of the efflux 
by divergence of the currents. In this connection 
it is interesting to note Thomas Stevenson’s old rule 
(quoted in Rankine’s Civil Engineering, p. 766 of 
the 22nd edition), that the sectional area in an 
estuary is from 74 to 10 times the tidal influx 
in millions (foot units). If the tidal influx is 
considered to operate for 6} hours, this involves 
a mean velocity referred to the low-water section 
of from 4} ft. to 6 ft. per second. If the range 
on the bar is comparable with the low-water crest 
depth on the bar (vide infra), the mean sectional 
area will be increased at least 50 per cent. over the 
low-water area, which would reduce the mean 
velocity to about 3 ft. to 4} ft. per second. The 
maximum velocity is usually about twice the mean, 
so that this rule indicates possible velocities over 
a bar of from 6 ft. to 9 ft. per second, which, it 
will be agreed, are higher than usually occur in 
river channels above bars or in the sea outside. 

Tidal-current theory indicates the following 
approximate rule for the maximum velocity :— 

h 
maz = Vga. (x=) (1) 
when h = range of tide and d = depth at low water. 

For constant value of the tidal range (spring tide 
can presumably be taken as the criterion) it will be 
found that there is a certain value of d which makes 
Umar ® maximum. Thus, if the spring-tide range 
is 12 ft. (as is the case in the mouth of the Yangtse), 
the maximum current velocity is about 10 ft. per 
second for a low-water depth of 12 ft., slightly 
decreasing for greater depths. This is just the 
sort of thing that happens on the bar of the Yangtee, 
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where the spring tidal currents run up to 6 knots 


(10 ft. per second) over the bars where the low-water 
depths are from 12 ft. to, say, 20 ft. 

Differentiating the above formula and equating 
to zero shows that the velocity is a maximum when 
the low-water depth equals the tidal range (d = h), 
and the maximum velocity is then equal to V ga/2 
which is half the speed of propagation of the wave 
V9 4. 

It should here be pointed out that the formula 
is, however, only an approximation. If the wave 
is a purely transmissional one on a level bed in a 





vertically-walled canal 
tate ig f 900 
1 _@ d+h 
+ ath 


This type of wave “ breaks”? when d = h, and 
the maximum velocity then has a value about 


60 per cent. greater than 1/gd/2. The actual 
tidal wave on an ocean bar, is however, not purely 
transmissional, the bed is not level but rises at the 
bar, and there is in an untrained river a large lateral 
expansion as the water level rises. Professor 
Gibson says “The wave of oscillation in shallow 
water is, indeed, intermediate between the true 
wave of oscillation and the wave of translation.* 

In these circumstances it is probable that the 
principal cause for the particular depth on the 
bar of a tidal estuary is that such depth tends to 
make the velocity a maximum; deviations from 
that depth tend to reduce the current velocity, 
which tends to be restored by accretion or erosion. 
This critical depth is approximately equal to the 
dominant tidal range. 

Fortunately for dredging works on tidal bars, 
the reduction of velocity is much slighter for increases 
of depth than it is for decreases. Thus, in the above 
example, if the depth is artificially increased to, 
say, 30 ft., the tidal-current velocity according to 
formula (1) still amounts to 8-8 ft. per second. 

It should be observed that the actual dredging 
project now in progress on the bar of the Yangtse 
does not aim at a general lowering of the whole 
bar but merely the cutting of a relatively narrow 
groove across it which cannot reduce the general 
value of the tidal currents but may increase the local 
velocities in the cut. 

In so far as the wave is oscillatory and not trans 
latory, the velocity on the bottom may be expected 
to be smaller than that on the surface, but even 
so, the bottom velocity on a shallow bar is rather 
high. The writer has previously pointed out} that 
in cohesive materials the contact velocity may be 
quite high in spite of the fine grainedness of the 
material, the criterion being whether the frictional 
drag on the individual particle is greater than the 
cohesive bond between that particle and its neigh- 
bour, or not. The standard expressions for the 
movement of particles on the bed of a river do not 
take into account the cohesion between particles 
but only the weight and friction of the particles. 
For coarse sand this is quite reasonable, but for 
fine sand, silt or clay, the cohesive bonds compare 
with, and for the finer grains exceed, the weight 
of the individual particle. Even with sand this 
factor may play a part, since the surface of a grain 
may be covered with minute grains of silt, the 
collective effect of which is to make the grain of sand 
adhere to its neighbours with a force greater than its 
own weight. 

Great emphasis has been placed by Dutch engi- 
neers on the precipitation of colloids by salt water 
in the formation of tidal bars. The writer has 
discussed this matter elsewhere,t and is inclined 
to think that this factor is much more operative 
outside the bar than on the bar itself. On the 
bar of the Yangtse there is scarcely any period of 
slack water, the tida] water ‘‘ going about ” at the 
turn instead of stopping, so that the finer particles 
are kept on the move all the time. The dredging 
has shown that the most troublesome feature is 
the formation of long patches of rather fine sand 
which extend in the wake of existing shoals and, 
unless disturbed, harden, doubtless due to the finer 


* Hydraulics and Its Applications, by A. H. Gibson, 
Second edition, page 419. 

t Inst. C.H. Selected Paper No. 71, 1929, page 17. 

t Inst. C.E. Selected Paper No. 52, 1927, page 8, and 





Selected Paper No. 71, page 7. 
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particles with which the sand is accompanied. | 


Similar patches of sand occur farther up, and in 
the Whangpoo, well above the usual reach of saline 
water. 


It should further be remarked that bars form 
at the entrance of rivers into fresh water (e.¢., 
the mouth of the Whangpoo) where no saline 


flocculation can occur. Similar sand banks occur 
in the Whangpoo river near its mouth, on the 
convexes, but these may be reasonably accredited 
to the fact that the average velocity over such 
“spits” is less than that in the main stream, so that 
the particles of the Yangtse sediment, 
which is brought into the Whangpoo by the flood 
tide, are dropped. Geological investigations of the 
alluvium around Shanghai have shown the existence 
at various depths of analogous “lenses” of sand 
which are probably the relics of ancient fluvial 
or marine sorting of the Yangtse sediment. Owing 
to their higher porosity, they contain appreciable 
quantities of water and the deep wells in the Shang- 
hai area derive some, if not all, of their supplies 
from such sand patches. 

TV. 

Above the entrance bar of a river the depth appears 
to be determined by the conditions investigated by 
Du Boys, Kennedy and Lacey. Du Boys’ traction 
theory,* described below, been revived in 
recent with much Kennedy dis- 
covered that canals in alluvium had an equilibrium 
depth dependent on the one and a half power 
of the velocity and Lacey, by eliminating the 
slopes of the canals concerned, modified this to the 
aquare of the velocity. 

Du Boys’ rule is really practically the same as 
de Chezy's, but he applies it to a specific point 
in the river whereas de Chezy considered a whole 
reach. Du Boys’ rule simply states that the drag or 
traction on the bed per unit area T = wd 8, 
where wis the weight of unit volume of the water, 

d is the depth of the water, and 
s is the slope. 

The bed friction per unit area, according to de 

Chezy’s method, is fv,*, where f is the coefficient 
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of rubbing friction at unit velocity and »v, is the 
contact velocity. 
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(See Section IT, page 61, ante.) 

In the lower part of the Yangtse estuary the 
mean slope is about 1 in 90,000 and the mean velo- 
city (mainly tidal) about 2 m. per second. Using 
the previously adopted value of n (see Section II), 
we then have 

d (0-006 2)'-* (0-000011)-°* 15 m., 
which is approximately correct for those parts of 
the channel where a mean velocity of 2 m. per second 
is developed. 

When the bar is approached there is a conflict 
between the two equilibria (tractive balance on 
the bottom and the development of maximum 
kinetic energy), so that there is a transition and a 
gradual ascent to the crest of the bar, where the 
second tendency predominates. 


* Le Rhéne, Ann. Ponte et Chaussées, 1879. 
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As to the equilibrium rules for the river channel 
above the bar, it looks fairly obvious that increase 
of depth (water level remaining the same) tempo- 
rarily decreases velocity and deposition tends to 
raise the bed. Vice versa, decrease of depth increases 
velocity and scour tends to restore the depth. 
In actual fact, the conditions cannot be so simple. 
Increased depth (say, due to dredging) actually 
increases local velocity and also increases traction 
on the bed, scour growing at first according to a 
compound-interest rate. The increased eddying 
converts a larger fraction of the translational energy 
into spin, and the water surface rises slightly, some- 
what flattening the slope and so checking the 
velocity. Side slip of the bed material and the 
blanketing effect of sediment creeping along the 
bottom must also play a part. 

The form of a river section has not been much 
investigated. Some years ago,* the writer, in 





discussing curvature in rivers, pointed out that the 
symmetrical sections of the Whangpoo were approxi- 
mately sectors of parabolas of the ninth or higher 
degree, i.e., the half cross-profile reckoned from | 
the centre of the bottom had a form 


(3) | 
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the side slopes of the bed at the low-water surface 
being about | in 3 
Since the integral of this expression between the | 
central origin and the half-width is 
4 
r 1 
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which is the deviation of the half-area from a simple 
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By a comparison of the actual area of a symmet- 
rical section of a stream with its surface width and 
central (maximum) depth, the value of m can be 
obtained very simply. Thus, if the sectional 
area is 10 per cent. less than the product of the 
surface width and the central depth, 

1) = 10, or m 9. 

The cross-slope of the bed at the water line is 
given by the differential of (3), which is 
1 
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Substituting the half-width for x, we have 
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which gives another means of finding m or, con- 
versely, of finding the relation between the width 
and the depth. Thus, if 9, and the side 
slope is | in 3 


m 


d I l 
b 3 18 D4 

Lacey has suggested elliptic sections for alluvial 
rivers, but since the side slopes just under low 
water cannot well exceed the angle of repose of the 
material, the m-fold parabola seems much simpler, 
more convenient and equally well, if not better, 
confirmed by the facts. 

If, now, the maximum depth d is determined by 


given side slopes (angle of repose), the width is 
fixed by the area from equations (4) and (5), by 
eliminating m . 


. fPys A 
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| is not practicable. 





* See ENGINEERING, vol. cxxxi, pages 196, 260 (1931). 











S, = 1 in 3, 


b = 4/1,240,000 + 1,000 = 2,113-5 m. 


bs. . ; Nag 
sq’ this case is 17-61, and the area 
departs less than 6 per cent. from the product of 
the surface width and the depth. 

While the actual sections of the Yangtse are 
rarely of such conceptual symmetry and simplicity 
of form, it is a fact that the depth is moderately 
uniform and in practice it is usually sufficient to 
consider the section as rectangular. 

The discharge at any point being determined 
by the precipitation and run-off coefficient (above 
the tidal reach), the stable depth’ being determined 
by the slope and the resistance to erosion of the 
soil, and the stable velocity being determined by 
the conditions which make that depth constant, 
the breadth is consequently also fully determined, 
subject to a slight increase due to the side slopes. 
For alluvial soils in which the bed is easily disturbed 
the breadth-depth ratio is large since the contact 
velocity can rarely exceed 1} m. per second. Ina 
steeply-sloped large river such as the Yellow River 
(slope in flood plain 1 in 10,000 or steeper), the 
critical depth cannot exceed about 10 m. and the 
breadth is inevitably great. Nothing can alter 
it but the substitution of an unerodible bed, which 
Forcible narrowing by groynes, 
&c., which has often been proposed, would involve 
terrific erosion leading to the deposition of barriers 
of silt and backing up whenever the current 
checked. 


m being 


(To be continued.) 
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Heat and Thermodynamics. By Proressor Mark W. 

Zemansky. London: The McGraw-Hill Publishing 

Company, Limited. [Price 24s.] 

Tuts treatise is intended for students who are 
preparing for a career in engineering, physics, or 
chemistry. The subjects of chemistry and physics 
are so closely allied to modern developments in 
engineering that no section of the work can be said 
to be wholly inapplicable to any of the problems 
that may arise in the course of engineering investiga- 
tions, and only the last three of the 19 chapters of 
the book may be considered to be of more direct 
importance to the chemist than to the engineer. 

The method of presentation of the subject is of 
the utmost importance in a work of this kind, and 
this should include clear statements of definitions 
and principles, assumptions made in the theory and 
their relation to actual facts, the applications of 
the deductions made and their limitations. So 
many of the equations and laws of thermodynamics 
are associated with the names of their originators 
that an adequate index is not only desirable but 
essential, and this requirement also applies to a 
collected list of the symbols used throughout the 
book and their meanings. Prof. Zemansky’s treatise 
fulfils all these requirements. The whole is a model 
of lucid exposition, and the logical arrangement and 
clear statements and explanations are most valuable 
features of the work. The author, for instance, 
distinguishes the final result in the form of an 
equation or law from the steps in the mathematical 
investigation by enclosing this result in a rectangle 
and so bringing it effectively into prominence. 

The subject is dealt with from the “ macroscopic ” 
point of view, as the author considers that statistical 
mechanics and the kinetic theory should follow 
and not run parallel witha preliminary course. This 
has some drawbacks, as it makes it necessary to 
present the equations of Van der Waal and Callendar 
without an attempt to explain their origin and basis, 
and it might have been advisable to include a brief 
discussion of the kinetic theory for this reason. 
However, the mathematical and physical deduc- 
tions from these equations are dealt with very 
thoroughly, as in all other cases, and sufficient 
information on experimental methods of investiga- 
tion accompanied by tabulated results enable the 
student to see how far the theory is supported by 
ascertained facts. Altogether there are 69 tables 
including data of this nature. 
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With the possible exception of the final chapter 
on heterogeneous systems, the whole of the mathe- 
matical work can be followed quite readily by a 
student with a moderate acquaintance with the 
calculus, and the author throughout realises that 
mathematical symbols are embodiments of physical 
facts and that the meaning of a derived equation 
is not always obvious to the tyro without some 
assistance. 

A wide field is covered by the work, including 
the consideration of surface films, para- magnetic 
substances, reversible electric cells, electrical 
conductivity and dissociation, in addition to 
matter which would normally be included in a work 
of this description. Among recent developments 
dealt with is a comprehensive and interesting dis- 
cussion of the production of very low temperatures 
by adiabatic demagnetisation. By this means a 
temperature as low as 0-035 deg. K. has been 
attained., The measurement of so low a tempera- 
ture is naturally indirect and depends upon the 
susceptibility of the paramagnetic salt and the 
application of Curie’s law. The “Curie tempera- 
ture’ thus obtained differs somewhat from the 
Kelvin temperature, and the relation between the 
two is obtained from thermodynamic considera- 
tions, the comparative values being tabulated. 

The use of diagrams of thermodynamic surfaces 
is more extended than usual, and particular atten- 
tion may be drawn to the thorough nature of the 
discussion of the second law of thermodynamics, 
entropy, reversibility and irreversibility, variation 
of specific heats of solids, liquids and gases, critical 
points and phase changes. The final chapters on 
chemical thermodynamics and ideal gas reactions 
are equally satisfactory, and in these the logical 
sequence and clearness of statement are preserved. 

Very little reference is made to practical applica- 
tions of the theory, and consideration of the flow 
of gases and vapours through nozzles and the 
phenomena of supersaturation is omitted. The 
description of the working of the Electrolux refrige- 
rator at the end of an otherwise admirable chapter 
is insufficient to enable the reader to understand 
the principle on which the working depends. 

The book can confidently be recommended not 
only to the class of student for which it is designed, 
but also as a useful work of reference. 


Business Administration for Engineers. By Dr. C. 
Francis HarpiIne and Proressor Donaup T. Can- 
FIELD. London: McGraw-Hill Publishing Company, 
Limited. [Price 30s.]} 

Ir has long been recognised by the more enlightened 

men in the profession, that for an engineer to apply 

himself solely to the work of design and production, 
leaving the so-called “ clerical” side to others, is 
to risk being forced into the background when 
questions of policy and finance are involved. The 
“ clerical’ covers the economic side, which some- 
times is of equal, if not greater, importance than 
the more complex one of production. This is 
recognised by the authors of the book now under 
review, who have set themselves the task of describ- 
ing the business side of manufacturing concerns 
and public service corporations. The book, which 
is of United States origin, is written primarily for 
students, the authors being, respectively, Head of 
the School of Electrical Engineering, Purdue Uni- 
versity, and Associate Professor in the same subject 
and at the same university. It has 637 pages, 
divided into 28 chapters and 7 parts. Part I 
consists of an introduction and one chapter, the 
subject of the former being a “ general conception 
of engineering.” It is pointed out that while 
engineering is primarily associated with the pro- 
duction of mechanical goods, the question of eco- 
nomics is always present. To deal effectively with 
this, it is necessary to visualise all that will be 
involved in the venture, requiring judgment to be 
exercised before any work has been commenced. 

In the subsequent chapter on engineering economics, 

a proposed business is considered as an investment, 

and the choice of buildings and plant from the 

standpoint of economics is discussed. Of Part II, 

business organisation is the subject, the questions 

of proprietorship of different classes, individual 
partnership, corporation, stocks, shares, func- 
tions of directors, organisation and management 


= 
being discussed. Part III is devoted to property 


values, inventory and appraisals, and to questions of 
depreciation, replacement and maintenance. The 
definition of depreciation is quoted as “the act of 
lessening the value or worth of property ”—a 
somewhat naive definition. What is meant, pre- 
sumably, is that the book value is reduced, for the 
intrinsic value is not affected. Different methods 
of calculating depreciation are considered, namely, 
straight line or flat rate on purchase price, sinking 
fund at prescribed interest rates, fixed percentage 
on depreciated values and unit production cost. In 
the last, as the cost of operating and maintenance 
increases, the value of the machine is written down. 
Depreciation is a matter in which there is more often 
evidence of ill-informed policy and of expedient 
guess-work than in most others connected with 
production ; any intelligent discussion of the subject 
is to be welcomed. Parts IV, V, and VI are directly 
connected with accounting, the balance sheet, 
questions affecting gross revenue, yields and 
dividends. Part VII is confined to the considera- 
tion of public service corporations. The differences 
between the conditions under which a public body 
and a private company operate are discussed, it 
being noted that municipally and nationally owned 
undertakings are not as efficient as they might be ; 
quotations are given supporting this view. 

At the end of each chapter there are hypo- 
thetical statements about which the student is 
invited to express his views. The text includes 
useful discussions, and persons who have not greatly 
exercised their powers of thinking on these subjects 
will undoubtedly find something to prompt and 
guide them in these pages. 





The Law Relating to Electrical Energy in India and Burma. 
Fifth edition. By J.W.Merares. Calcutta: Thacker, 
— and Company (1933), Limited. London : 

. Thacker and Company. [Price 27s. net.] 
By reason of his long official connection with the 
electrical supply in India, Mr. Meares is specially 
qualified to write a text-book on the law relating 
to supply in that country. This is the fifth edition 
of this standard work, and incorporates the new 
rules of 1937, but is, perhaps, specially important 
in that it takes account of the effect of the Govern- 
ment of India Act of 1935 and the separation of 

Burma from India. The present Indian Electricity 

Act was passed only in 1910, and has since then 

been amended seven times. 

Treatises on recent Statute Law are often very 
tedious reading, consisting frequently of little more 
than a recital of the provision of the Acts filled out 
with exceedingly cautious footnotes. It is only 
when Case Law accumulates that the subject comes 
to life. The indexes are also frequently woefully 
inadequate. Mr. Meares, however, prefaces his 
account with an interesting survey of the history of 
the legislation and the defects of the earlier measures 
which led up to the present enactments, enabling 
the reader to see present law against its proper 
background. This is followed by a full discussion 
of the provisions of the various Acts and Rules 
and the legal organisation of the industry, which 
occupies 200 pages. The text of the Electricity 
Acts and Rules, with footnotes, takes a further 
200 pages. In contrast with some other treatises, 
the index here covers 55 pages, and there should be 
little difficulty in finding the relevant information 
on any point. 

The general impression left after studying the 
volume is that there is a great mass of legisla- 
tion at present uninterpreted by the Courts. The 
leading cases quoted are largely taken from English 
Courts, and some speculation may be indulged in as 
to how far the general trend of the Law will be 
maintained with increasing local influence, both in 
the Legislature and the Courts. 





Heating, Ventilating and Air Conditioning Fundamentals. 
By Proressor WitiiamM H. Srverns. London: 
Chapman and Hall, Limited. [Price 20s. net.] 

For a well-considered statement of the essentials of 

the principles and practice of heating, ventilating 

and air conditioning, the student can be recom- 
mended to turn to this volume. The material in- 
cluded is sufficient to give such a grounding in the 








subject as should be possessed by all architects and 





by mechanical engineers interested in this branch. 
For the heating and ventilating engineer it would 
constitute a good first course in the subject. In the 
first chapter are included the necessary definitions 
and laws and a statement of the properties of the 
various media, including water, steam and air, set 
out in the form most convenient for use. Then, if 
the desired results are to be obtained in an air- 
conditioning system, the designer must take cogniz- 
ance of several factors which physiologically affect 
human comfort, such as the production and regu- 
lation of heat in the human body, its heat and 
moisture losses, air motion, the influence of hot and 
cold surfaces, and the stratification of the air. 
These and the potential sources of heat in a building 
are clearly explained and are supplemented by the 
results of research carried out at the A.S.H.V.E. 
laboratory, and by examples of the necessary 
calculations. 

The student is next taken through a review of the 
heat transmission and air infiltration in buildings, 
in which the determination of overall coefficients 
of heat transmission is explained. The influence of 
compound walls is discussed and conductivities and 
conductances of building materials are tabulated. 
In order to estimate the hourly load for which a 
plant has to be installed, attention must be given 
to the sources and amounts of heat liberated, the 
heat transmitted through walls, &c., the heat carried 
away by leakage, and the heat required to effect 
humidification or removed to produce dehumidi- 
fication. These are of the essence of the problem 
presented to the designer, and their estimation has 
been well indicated in the section devoted to this 
purpose. It will be understood, of course, that in 
the portions so far dealt with the reader must be 
prepared to adapt the American data to his own 
needs, but as this has been given very generously, 
there will be little difficulty. 

From this point, the discussion turns to the 
material side of the subject, and begins to deal with 
the plant and appliances used in the different 
systems. The order of treatment is the correct one, 
beginning with the radiators and working back to 
the boilers or other heaters. This portion of the 
work includes descriptions of numerous pieces of 
equipment which are representative commercial 
products. Sufficient data regarding many of these 
have been included, so that a student may, with the 
information at his disposal here, do some design 
work as part of his training. Among the examples, 
with which the volume is provided, many are of a 
design nature and will give him a useful lead 
in launching out on some original work. This 
portion concludes with a description of the methods 
of humidification and dehumidification, the drying 
of materials, and the control of air temperature 
and humidity by thermostats and humidistats. 

The final chapters turn to the other side of the 
subject, that of summer cooling. Although indus- 
trial air conditioning has been practised for many 
years, it is only within the last few that any con- 
siderable progress in cooling for comfort has been 
made. In installations of this nature, the plant 
load consists of the sensible heat and the latent heat 
to be removed and the ratio of the one to the other 
is a variable quantity depending upon local con- 
ditions. These considerations and the various 
methods in use—air cooling, the use of ice and of 
water naturally cold, mechanical refrigeration, &c. 
—are set out and discussed. The considerations 
which determine the choice of the refrigerant for a 
given case, the appropriate plant and some details 
regarding the lay-out are referred to and some in- 
struction in regard to operation isadded. The ex- 
ample which is fully worked out and explained 
should greatly assist the student in appreciating the 
nature of the problem with which he has to deal in 
work of this kind. 


Structures. By 
London : 
[Price 


Theory of Statically Indeterminate 
Prorressors W. M. Fire and J. B. Witsur. 
— Publishing Company, Limited. 
21a. 

ENGINEERS requiring an introduction to the theory 

of statically-indeterminate structures would seem 

to have a wide choice of text-books if the title were 
their only guide, but the subject is so extensive 
and the applications of fundamental principles are 
so diverse that few of the books under this title 
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have many points in common. Two main types 
can be distinguished ; those in which the basis of 
the presentation is a formal and logical develop- 
ment of analytical theory, and those in which the 
text is founded to a greater extent on problems and 
practical applications. 

This books falls naturally into the former class, 
and in the words of the authors’ preface, it is “ an 
attempt to provide in a thorough and cohesive 
manner the principles which underlie the analysis 
of indeterminate structures.” Professor Fife and 
Professor Wilbur have not wandered far from the 
narrow pathway marked out in this first clause of 
their terms of reference. Their method of presenta- 
tion is clear and precise, for mathematical expres- 
sions are not left to stand up and speak for them- 
selves, but are well supported by textual explanation; 
as, for instance, in the enunciation of Maxwell's 
theorem on page 39, where five lines of text are 
used—and they are no more than the minimum 
required—to translate into plain language an 
equation which requires but seven symbols to 
print. 

This is good, but if a student using the book as 
an introduction to the subject should think of 
asking who Maxwell was and when he first published 
his famous theorem, the answer could not be found 
here. Such information might be superfluous 
though it is almost invariably given 
a more informal character, but its omission is 
unfortunate in the case of a treatise which purports 
to deal with fundamentals. Careful scrutiny reveals 
but two footnotes and one or two references in the 
body of the text, but even these deal with matters 
of secondary importance to the main theme of the 
book. The names of Betti, Castigliano, Mohr and 
Mueller- Breslau are mentioned casually in the text 
as though the reader were necessarily familiar with 
them and their works, and although Mueller- Breslau 
shares with Professor Spofford the honour of the 
authors’ prefatory acknowledgments, his name is 
not even mentioned in the index. An uninformed 
novice might well imagine that Professor Spofford 
and Dr. Heinrich Mueller-Breslau were contem- 
poraries or even colleagues. On the other hand, a 
reader well informed in these matters would, 
ipso facto, have other sources at his disposal for 
the study of the subject. A considered review of 
the authorities such as is given by Love in the 
introductory chapter of his Hlasticity, is, of course, 
hardly to be expected, but some such information is 
essential for a serious student of the “ classic 
methods of analysis ’’ in the theory of indeterminate 
structures. 

Apart from these deficiencies the book is well 
planned and well arranged. There are five chapters 
and they deal with basic theorems; deflections ; 
stress analysis, and influence lines for statically- 
indeterminate structures ; and secondary stresses in 
trusses. Examples are worked out in the course of 
the text and there are a few pages of problems at 
the end of the book. The authors have wisely 
refrained from sprinkling the text with photographs 
of buildings and bridges, a device sometimes used 
to tempt the eye of a possible purchaser. 


Bedeutung fir Kraftverkehr und 
Proressor Dr.-Inc. Geore MOLLER. 
[Price 46-50 marks.} 


Garagen in threr 
Stddtebau By 
Berlin : Julius Springer. 

Tue indolent Englishman and the flippant French- 

man, if such types exist, derive much amusement 

and self-satisfaction from the contemplation of the 
laborious Teuton, whom they sometimes regard, 
rather enviously perhaps, as a dull dog. German 
authors are notoriously given to big books with 
thorough painstaking treatment of all details that 
can be considered relevant, and the German reading 
public, which is a very large one both within and | 
without the Germanies, must be held in some 
measure responsible for the prolixity which is 
synonymous with German technical literature. No 
other reading public could or would support the 
gigantic output of expensive books that is available 
in Berlin and Leipzig. In no other language can 


authors dare to project such comprehensive treat- 
ments of their subjects. 

But in spite of the ingratitude manifested by 
those who perhaps find the reading of concise 
German a weary task, there are some magnificent 


in books of | 








books in that language and it behoves all and sundry 
to avoid the temptation to size up a book by the 
covers. Dr. Miiller, in the book before us, gives 
what is without doubt the largest treatment of the 
garage problem hitherto attempted, and in the 
years that are immediately to come his work will 
be of immense value not only to civil engineers and 
architects, who have to house cars in cities, but 
it will open the eyes of students, legislators and 
others to the vastness and complexity of a problem 
that is stalking civilised humanity with inevitable 
consequences. Even those in England who have 
studied the garage problem will find in this book 
a mine of invaluable information, and they will 
discover, not without some exhilaration, how in less 
conservative countries a great task is being handled 
in a great way. Those in England who have not 
yet studied the garage problem, which includes the 
parking problem, would be well advised to give the 
matter a little consideration, for there is hardly any 
man of affairs whose interests are not affected. 
Nearly every factory in this country feels 
already the pinch of space in accommodating the 
cars of its officials; the next generation will be 
more exigent. Nearly every motorist, including by 
this term the humble ‘bus passenger, is daily delayed 
by the parking of vehicles in city streets ; in a very 
few years it may be prophesied, no building will 
be permitted by municipal authorities or, indeed, 
| by economics, that cannot take its incidental 
transport away from the street for waiting, loading 
or unloading. The average vehicle is in motion, 
on the average, during less than two hours a day 
and the average garage of a modern suburban 
times as big as the average bath room. These are 
the yardsticks by which one may visualise the 
recent revolution in our daily lives ; factors which 
have made the desirable and commodious residences 
of our yesterdays into undesirable objects for con- 
version. Away from the doorstep of the home 
the problem becomes truly terrible. In a big city 
the rental of a garage for a car may be greater than 
that of a bedroom, and before a man can leave his 
car and set about his business he may easily spend 
15 minutes in hunting for a car park and walking 
from or to it. With the growth of apartment houses 


tions and difficultivs, and the author rightly empha- 
sises the fact that the real problem is yet to come ; 
our present discontents are but a foreshadowing. 
Dr. Miiller is a professor at Charlottenburg, and 
the fact that he published a book in 1925—now 
out of print—on city garages, is an evidence of 
his vision and experience in regard to the subject. 
He has travelled widely, and among his 420 illus- 
trations are notable examples of highly imaginative 
and bold design from America, Russia and Italy. 
Most of these illustrations are of value to anyone 
interested who is ignorant of German and they 
convey a graphic message that could not be easily 
put into words. But the mere political or sociolo- 
gical aspect of the problem is not by any means 
the author’s main subject. His book is full of 
constructional details of insulation, heating, venti- 
lation, washing and drainage ; legal regulations are 
given in an appendix. The storage of cycles and 
motor cycles in the home and factory is discussed, 
and garage equipment, petrol and similar services, 
workshops and everything of reasonable importance 
are included. We cannot refrain from adding that 
in his introductory chapters the author gives a 
very German survey of the problem, including the 
size, purpose, object, position, statistics and regula- 
tions of garages, but this survey is full of interest. 


The Construction of Main Sewers, Including the Timbering 
of Excavations. By C. G. Kent and J. C. Morris. 
London: Longmans, Green and Company, Limited. 
[Price 258. net.] 


Tuts book embodies the outcome of experience 














gained by the authors during the construction 


| ® ° ° ° 
|of the main sewers in Manchester, and is written 


|responsible for the supervision of the work. 


| 





from the point of view of the resident engineer 
It 
makes no pretence at dealing with a sewerage 
scheme or with questions of flow and maintenance | 
or cost of sewers, though the information given | 


provides useful data of rates of progress in particular 





house is bigger than the modern kitchen and five | 


or flats, the garage problem acquires new propor- | 
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cases by gangs of navvies and bricklayers. It is 
therefore particularly useful to the man on the job. 

A rough working rule is given to assist in deciding 
whether a sewer shall be constructed in open 
cut or tunnel, and then follow nine chapters dealing 
with tunnel work. Attention is drawn to the 
steps that should be taken in the examination and 
photographing of buildings on the line of tunnel 
before work is begun. A useful chapter is devoted 
to setting out and gradients. Exception might be 
taken to the recommendation that levels should 
be carried to three places of decimals on flat gra- 
dients such as 1 in 2,700, the better practice being 
to work to a fall or rise such as of 0-01 in 27 ft. 

The equipment of shafts and the arrangement of 
yards is discussed with regard to the restricted 
areas usually available. The transfer of lines and 
levels below ground is given in detail. Brickwork 
construction in tunnels is described in the order 
|in which the work is carried out and also that at 
bellmouth junctions and in open cut. The precau- 
| tions that should be taken if bricks with frogs are 
| used are described, and it is rightly stated that those 
| without frogs are frequently specified. 'The number 
of rings is given as two for sewers up to 6 ft. diameter, 
but this should be regarded as a rough guide. The 





sound practice of troughing bricks is advised, but 
with present-day Portland cement, the proportions 
of 2:1 for the mortar are somewhat too rich. 

Attention is drawn to the disadvantages, from 
the constructional point of view, of egg-shaped 
as compared with circular sewers. The dangers 
attending the use of concrete in situ are described. 
On turning to curved sewers, the properties of 
circular arcs are given for reference, followed by 
| the details of their uses in setting out. Construction 
|in compressed air is well and clearly described 
and the safeguards that must be attended to in this 
class of work are rightly emphasised, attention 
being called to the “ Report of the Committee 
jon Regulations for Guidance of Engineers and 
| Contractors for Work Carried Out Under Compressed 
Air,” published by Messrs. William Clowes and 
| Company, Limited.* 

The latter half of the volume, after describing the 
construction of sewers in open cut, deals with a 
variety of subjects, but the remarks on timbering 
in tunnels, shield tunnelling, and _ ventilation 
of tunnels under construction, might have been 
included more conveniently under ‘“ Tunnelling.” 
The importance of providing effective methods for 
dealing with water in the foundations is stressed. 

The book is clearly written and very well illus- 
trated, and should be in the hands of every engineer 
responsible for the construction of main sewers. 
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THE LAUNCH OF THE CUNARD 
| WHITE STAR LINER“ MAURETANIA.” 


| ‘THE twin-screw liner Mauretania, under construction 
by Messrs. Cammell Laird and Company, Limited, 
for the London-New York service of the Cunard White 
Star Line, was successfully launched on Thursday, 
July 28, by Lady Bates, whose husband, Sir Percy E. 
Bates, Bart., G.B.E., is chairman of the owning com- 
pany. Seafaring men of an older generation, alluding 
to anyone handicapped from birth by some physical 
or other defect, would commonly declare that the 
unfortunate individual had been “launched with a 
list.’ Per contra, if the perfection of a launch is a 
measure of future good fortune, the new Mauretania 
should be well able to stand comparison with the old ; 
for, whether considered as a technical achievement or 
merely as a spectacle, her launching left nothing to be 
desired. The ceremony was due to take place at 
12.15 p.m., and promptly at that time Lady Bates 
took the decorated bottle in hand. It broke at once, 
the screens of British and United States flags which 
covered the name “ Mauretania” on each bow drew 
aside as Lady Bates operated the small winch secured 
to the stem, and the vessel moved down the ways with- 
out a hitch, as soon as the signal was given. The tide 
was still making, and although a strong wind on the 
previous night had threatened to oppose the tide, its 
force had considerably diminished and merely assisted 
to swing the ship as she was carried upstream. The 
port anchor—buoyed for subsequent recovery, as 
there was no power on board to weigh it—was dropped 
as the vessel lost her way, and slipped when the ten 
tugs had her in charge. 

The remarkable smoothness of the whole operation 








ol. exli, page 421 (1936). 





* See ENGINEERING, V 
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is attested by the fact that the shipyard manager, Mr. | 
James Hamilton, who superintended it until the Maure- | 
tania was moored in Messrs. Cammell Laird and Com- | 
pany’s fitting-out basin, took his place at the luncheon 
table, in the mould loft, only ten minutes later than 
the directors and their guests. Mr. W. Lionel Hichens, | 
chairman of Messrs. Cammell Laird and Company, | 
Limited, presided at the luncheon and, the loyal toast | 
having been honoured, proposed ‘“ Success to the | 
‘Mauretania.’”” Lady Bates, a granddaughter of | 
David Maclver, a partner of Sir Samuel Cunard in | 
founding the Cunard Line, responded in an able speech, 
delivered entirely without notes. Mr. R. 8S. Johnson 
replied to Sir Percy Bates’ toast of “‘ The Builders.” | 
A description of the Mauretania, with a number of 
illustrations, showing various stages in her construction, | 
appeared in last week’s issue of ENGINEERING, but | 
the main dimensions may be recapitulated. The 
vessel measures 772 ft. in length overall, and 89 ft. 6 in. 
in extreme breadth, with a designed draught of 30 ft. 9 in. 
The gross tonnage will be approximately 34,000 ; and, 
assuming an average block coefficient for a vessel of | 
this type, the displacement should slightly exceed the 
gross tonnage. The launching weight was about 
17,660 tons for the hull alone, or 18,260 tons including 
the cradle, and was carried on two ways, each 7 ft. in 
width The area of bearing surface was about 8,855 sq. 
ft., giving a load per square foot of 2-06 tons ; a figure 
rather less than the usual big-ship practice. The ground | 
ways were 770 ft. in length, and the sliding ways 636 ft. | 
No drags were used, the width of the Mersey at this 
point rendering them unnecessary. As she lay moored 
in the basin, the vessel drew 17 ft. 6 in. aft and 14 ft. 9 in. 
forward. The four-bladed propellers, which turn out- 
ward for going ahead, were in position before the 
launch, but the rudder has still to be fitted. Fig. 1, on 
page 162, and Figs. 3 and 4 above, show the Mauretania 
before and during launching. Fig 2, on page 162, 
shows her being moored in the basin. 
The designed speed is understood to be in the region | 
of 22-23 knots. The lines of the vessel, as she lay 
on the slip, appeared to be comparatively full, by | 


contrast with recollections of the earlier Mauretania ; 
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for the Aquitania on occasion. It was noticeable, and 
can be seen in the accompanying illustrations, that 
much attention has been given to fairing the vertical 
and horizontal laps of the shell plating below water, 
to reduce eddy friction. 

Following our usual practice, we hope to deal fully 
with the technical features of the Mauretania when 
she enters the Cunard White Star service in the early 
summer of 1939. Some particulars were given in our 
article on page 121, ante, to which it may be added that 
Messrs. Laurence, Scott and Electromotors, Limited, 
Norwich, who supplied the greater part of the electric 
motors fitted in the Queen Mary, are also supplying a 
large number of those for the Mauretania; and that 
for other motors, and the cabin and deck lighting, the 
sub-contractors are Messrs. The British Thomson- 
Houston Company, Limited. It should be mentioned, 
also, with reference to our illustration of a main gear 
wheel, Fig. 11 on page 134, ante, that the gear-wheel 
centres, which weigh 56} tons each (4} tons more than 
those of the Queen Mary) were supplied by Messrs. 
Harland and Wolff, Limited, who also made the 
castings for the low-pressure turbine casings and the 
bottom portions of the gearcases. Messrs. English 
Steel Corporation, Limited, supplied the gear-wheel 
rims. 


LETTERS TO THE EDITOR. 











THE MOBILISATION OF 


KNOWLEDGE. 
To THe Eprror oF ENGINEERING. 

Str,—I have read the editorial in your issue of June 3 
on ‘The Mobilisation of Knowledge,” with great 
interest. I would like to make a suggestion which, if 
adopted, would be of great use to engineers generally, 
and of especial benefit to engineers engaged in the 
Dominions and other places abroad where they are out 
of touch with much of the recent progress that is being 
made in their profession. 

We should appreciate the publication of an annual 








but cruiser sterns are rather illusory in this respect, | report of the progress of knowledge, in each of the 
and modern machinery is so much more flexible than | major branches of engineering. One realises that for 
direct-drive turbines and cylindrical boilers that the | this to be at alladequate it would require to be sectional- 
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volumes, each dealing with different branches of 
engineering. The different sections of the report would 
require to be compiled by experts in that branch, and 
preferably the same experts should be employed for 
several years consecutively, so that the reports would 
have continuity, and the story of progress could be 
taken up from one year to the next. We have an 
excellent example of the type of thing that I have in 
mind in the annual reports on Applied chemistry, 
issued by the Society of Chemical Industry, in which 
this plan is followed, and also, references are given both 
to original publications and to recent letters patent. 

Your comments regarding the difficulty in keeping 
oneself informed of the progress of one’s subject in 
view of the huge output of technical articles is a very 
real one, not only for research workers to whom you 
refer, but also for teachers and professional engineers 
who are expected to keep themselves informed of new 
developments, and find it increasingly difficult because 
of the large number of scientific journals they must read. 

Yours faithfully, 
AUBREY BURSTALL. 
Engineering Laboratory, 
The University, 
Melbourne, N.3. 

July 21. 1938. 








GIFTS TO UNIVERSITIES. 
To tue Eprror oF ENGINEERING. 


Sir,—Glancing to-day through the list of the year’s 
bequests, I was impressed by the extraordinary 
generosity displayed and by the fact that, while the 
great majority of donors give huge sums to hospitals, 
charities, and churches, few remember the claims of 
our 70 British universities. ; 

A survey of the principal bequests during the past 
year shows that, of the 3,000,000/. given away, roughly 
2,500,0001. has gone to hospitals and charities, 400,000/. 
to churches, and 100,0001. to educational institutions. 
These figures are, of course, approximate, but they give, 
I think, a fair picture of the facts. Certainly education 
and its claims occupy a surprisingly small place. 

Far be it from me to suggest that bequests to hos- 
pitals and churches be deflected, or that donations, 
however abundant and generous, can offset neglect 
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of the nation’s educational system—a system that has 
the university as its apex. It is true, however, that in 
university circles, more than anywhere else, are to be 
found Britain’s future leaders. It is equally true that 
certain colleges are doing brilliant work in spite of very 
real financial handicaps. 

Naturally, | have one such college in mind—Queen 
Mary College, formerly known as East London College, 
which is doing a great work in a crowded area of the 
Metropolis. It could not have attained its present 
status as a distinguished school of the University of 
London without the generous help of the Drapers’ 
Company. But there are limits to assistance from this 
ource and these limits have now been reached. 

Ingenuity and courage in high degree have been 
displayed in order that the College should not suffer 
from shortage of funds, but now the rebuilding and 
modernisation of the institution are in hand and must 
he completed. 

To help to this end, a guild of friends of Queen Mary 
College is being formed. It may be that many people 
would like to know the part the College has played— 
und is destined to play—not only in the educational 
life of Greater London’s vast and increasing suburbs, 
but in the life of the nation and the Common- 
wealth. Need I add that I shall be happy to supply 
such details to all who would care to help. 

Yours very truly, 
Guy W. Keene, 
Secretary of the Friends 
of Queen Mary College. 
Queen Mary College, 
Mile End-road, E.1. 
July 29, 1938. 








FRICTION IN OSCILLATING 
BEARINGS. 


ALTHOUGH the apparatus for testing lubricants and 


bearings, at the National Physical Laboratory, is | 


ilmost continuously in use, much of the work on which 

it is engaged is undertaken for private clients, such as | 
oil companies and, therefore, is not available for pub- 

lication. Independently of these outside commissions, 
however, general research into lubrication and cognate 
matters has been proceeding for a number of years, 
as opportunity has offered, some of the results being | 
published as contributions to learned societies and 

others, through H.M. Stationery Office, in the form of 

Technical Papers. The third of the latter series of 

publications, recently issued by the Department of | 
Scientific and Industrial Research, Lubrication 
Research Technical Pape r No. 3, which contains a report 
on “ The Friction of an Oscillating Bearing,”’ presented 
to the Lubrication Research Committee of the Depart- 
ment by Messrs. A. Fogg, M.Se., and C. Jakeman, 

The purposes of the investigation were to determine 
the frictional characteristics of a journal bearing sub- | 
jected to oscillating motion under different conditions | 
of load, temperature, and frequency of oscillation, and 
to examine the effect of different lubricants upon the 
friction. The apparatus used was that originally 
designed by the late Sir Thomas Stanton, modified as | 
necessary in the course of the experiments, and con- | 
sisted of a hardened steel journal, 14 in. in diameter, | 
oscillating through an angle of 30 deg., in a hardened 
steel grooved bush. The shaft, of which the journal 
formed the central portion, was supported in ball 
bearings at the ends and loaded by means of a lever 
and weights which exerted an upward pull on the 
housing containing the grooved bush. The journal, 
bush and housing were surrounded by a casing con- | 
taining an oil bath, which could be raised to any | 
desired temperature by means of an electric heater. | 
\ mirror torque-meter incorporated in the drive was | 
encased in a camera-box supporting a photographic 
plate, on which the light reflected from the mirror 
traced a record of the torque. Measurements of the 
friction during a cycle of oscillation were made with 
a mineral oil at loads of 100 Ib. to 500 Ib. per square inch, 
at frequencies of 1 to 15 cycles per minute, and at 
temperatures ranging from that of the atmosphere to 
110 deg. C. The friction of mixtures of paraffin and 
palmitic acid was measured at 300)». per square inch and 
at one cycle per minute, over the same temperature 
range; and an exploratory investigation at higher 
frequencies, and a constant load of 500 lb. per square 
inch, was carried up to 1,000 cycles per minute between 
the temperatures of 25 deg. C. and 85 deg. C. 
Determinations of friction at the middle of the stroke 
only were also made with three mineral, two vegetable, 
und two compounded oils. 

Tn an introductory note, the authors point out that, 
before selecting a lubricant to give the most efficient | 
results in a particular mechanism, it is essential to 
know whether fluid-film or boundary conditions pre- 
dominate between the bearing surfaces. In the case 
of an oscillating bearing the surfaces are relatively at 
rest at the beginning of each stroke, and in this posi- 
tion the static boundary condition may be reached. 
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If, in the subsequent motion, the boundary layers 


persist, the friction during the stroke would appear 
to be kinetic boundary friction. The results obtained 
in the present investigation, over the whole range of 


conditions, showed that the friction depended on other | 
At | 


characteristics of the lubricant than its viscosity. 
the lowest frequency of oscillation the friction was 
independent of viscosity. As the frequency increased 
there was a considerable reduction in the friction, sug- 
gesting the formation of a thicker lubricating film and a 
| tendency towards fluid-film conditions; but it was evident 
that, at all frequencies, the chemical composition of the 
| lubricant played an important part in the lubrication of 
| the bearing. Mineral oils were found to be inferior to 
| vegetable oils at all frequencies, but the experiments 
| also showed that the lubricating quality of mineral oils 
| could be improved by a small admixture of fatty acid 
or vegetable oil. For example, comparative curves 
| given in the pamphlet show that the addition of | per 
cent. of palmitic acid to the paraffin caused the coeffi- 
cient of friction to fall by a maximum reduction of about 
| 0-05. The addition of 2 per cent. of the acid caused a 
| further reduction, amounting to approximately 0-04 at 
| 40 deg. C. Increasing the proportion of acid to 5 per 
cent., however, gave no further change, the optimum 
| improvement being reached with 2 per cent. of palmitic 
acid ; but throughout the temperature range, i.e., up to 
| 110 deg. C., the reduction in friction was never less 
| than about 25 per cent. There was no evidence of 
chemical action with any of the mixtures. In recording 
| their general conclusions from the series of experiments, 
| the authors observe that, at a frequency of one cycle 
per minute, the apparatus employed would seem 
capable of giving approximate values of the coefficient 
of kinetic boundary friction, and that, at high frequen- 
| cies, it would provide a means of classifying lubricants 
}in order of oiliness. Lubrication Research Technical 
| Paper No. 3 is obtainable from H.M. Stationery Office 
at the price of 9d. net. 














PROPERTIES OF MAGNESIUM 
ALLOYS. 


In view of the rapid increase in the use of light 
metals and the constantly increasing scope of their 
specialised application, developments in the employ- 
ment of magnesium are of particular interest at the 


present time. As might be expected, the characteristics | 


peculiar to magnesium are imparted in greater or less 
extent to the alloys of which this metal forms one of the 
principal components 
magnesium is being fostered by the * Four-Year Plan,” 
experience has shown that apart from being peculiarly 
suited for certain purposes where minimum weight is 
desirable, the use of magnesium enables important 
economies to realised owing to the facility with 
which it can be worked. 

As a result the machining of magnesium alloy 
castings is greatly on the increase in that country. 
The cutting properties of an alloy containing a high 
percentage of magnesium, such for example, as 
Elektron, render it somewhat analogous to wood as 
regards the cutting speeds obtainable in turning, 
milling, &c. Thus on the lathe the cutting pressure 
is only about one-third of that necessary for machining 
brass and about one-sixth of that for mild 
steel. Since the induced frictional heat is much lower 
than is the case with other metals it is possible to 
increase the cutting speeds to such an extent that 
important economies are effected in production costs 
and through increased output Whereas maximum 
cutting speeds of 45 ft. to 80 ft. per minute are possible 
for steel it is claimed that much as 3,000 ft. to 
4,500 ft. per minute can be employed with magnesium 
alloys. One well-known firm states that they have milled 
an Elektron crankcase measuring 700 mm. by 400 mm. 
in 2 This corresponds to a cutting speed of 


be 


necessary 


as 


25 seconds. 
4,600 ft. per minute and a feed of nearly 5 ft. per minute. 
Lathe cutting speeds of 1,900 ft. to 2,500 ft. and milling 
speeds of 950 ft. to 1,000 ft. per minute appear to be 
normal practice in many German works. These high 
speeds do not necessarily involve new machine tools, 
since the older machines can, in most cases, be adapted 
to give greater output by increasing the depth of the 
cut, or increasing the feed, as the case may be. 

Despite the ease with which magnesium alloys can 
be machined, they can be produced with the requisite 
hardness, tensile strength and proof stress, by suitable 
heat treatment, to render them suitable for a wide 
variety of purposes. The alloys are also amenable to 
welding. The fact that these alloys can be welded and 
cut with an oxy-acetylene welding flame is sufficient 
proof that the widespread impression that these alloys 
are easily inflammable, is unfounded. There is, how- 
ever, danger of fire with high percentage magnesium 
alloys when in the form of shavings or powder such as 
are produced in considerable quantities by machining. 
Such fragments are incapable of readily dispersing | 
applied heat, and rapidly attain to ignition tempera- 
ture, the heat developed by combustion being sufficient 


In Germany, where the use of | 


| Register is a 44-page supplement entitled 


|in that it is on a geographical basis. 
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to ignite adjacent portions, with the result that com- 
bustion slowly spreads. It is also possible for ignition 
to occur while machining on the lathe if the cutting 
tool is blunt and much frictional heat is developed. 
Compressed air is generally used for cooling, oil and 
water mixture being used only in special circumstances. 

Experience shows that fires which start by the 
ignition of magnesium alloy shavings are not dangerous 
if suitably dealt with. The flames may be smothered 
with a quantity of magnesium alloy shavings, cast- 
iron shavings, or sand, care being taken in each case 
that the substance used is perfectly dry. Water is un- 
suitable since it is decomposed by the burning mag- 
nesium and the liberated oxygen serves to intensify 
combustion. Accumulations of magnesium alloy 
shavings should be avoided and care should be taken 
to keep them dry. The dust is more dangerous than 
the shavings, and that produced in grinding and polish- 
ing processes behaves in a manner similar to coal dust, 
flour, and other combustible substances to form an 
explosive mixture with air. Similar precautions must 
therefore be taken with magnesium dust, as with other 
inflammable dusts. It should be exhausted at the 
machine where it is produced, or it may be washed down 
with water and drained away. When oil is used for 
grinding care must be taken that the oil is not acid, 
otherwise it will react with the magnesium, and oxygen 
will be given off, thus making less dust necessary to 
cause an explosion when mixed with air. 

Dust should never be allowed to accumulate. Al- 
though an initial explosion may be usually harmless, 
by stirring up dust lying about a second explosion of 
greater intensity may be produced. Workers are best 
clothed in overalls made of some material such as 
leather which will not collect dust. 











/ANNUALS AND REFERENCE BOOKS. 


| F.B.I. Register of British Manufacturers, 1938-1939. 
—The main object of the F.B./. Register, which is now 
| in its 18th annual edition, is to foster the expansion of 
| British Commerce at home and overseas. The volume 
is divided into six sections, the first of which consists 
of a list of the committees and officers of the Federation 
| of British Industries and brief particulars of some of its 
| activities. The second section, which ocoupies upwards 
| of 350 pages, is entitled ‘“* Products and Services.” In 
| this section, over 5,000 kinds of manufactured goods 
and products are arranged in alphabetical order, and, 
under each heading, is given a list of firms able to supply 
the particular commodity. No addresses are given, 
but these are to be found in the fourth section, where 
the firms are listed alphabetically. After each name 
is given a brief description of the business, the head 
office, works, and cable or telegraphic addresses, and, 
in some instances, the addresses of branches and agents. 
The third section is devoted to publicity matter of 
member firms of the Federation, while the fifth deals 
with trade associations and gives the name and address 
of the secretary and particulars of the membership. 
The sixth and last section constitutes a list of brand 
trade marks. At the beginning of the 
= About 
Britain,” which contains articles of industrial and 
general interest. The volume, which contains 670 
pages, is cloth bound, and is obtainable price 15s. 
(overseas 10s.), post free, from the offices of the Federa- 
tion of British Industries, 21, Tothill-street, London, 
S.W.1. 

Universal Directory of Railway Officials and Railway 
Year Book.—The forty-fourth annual edition, that for 
1938-1939, of the Universal Directory of Railway 
Officials and Railway Yearbook has been issued by 
Messrs. The Directory Publishing Company, Limited. 
33, Tothill-street, London, S.W.1. The arrangement of 
the directory portion of the volume follows precedent 
The railways of 
Great Britain and Ireland are dealt with first, then 
follow those of the Empire, and afterwards those of 
Africa, South America, Europe, Asia, the United 
States and Central America. In all cases, historical 
and general particulars of the railway are first given, 
together with financial data, the mileage and gauge of 
the undertaking, and the number of locomotives, rolling 
stock and railcars in service. The lists of the depart- 
ments of the railway and the names and titles of the 
principal officials in each department are then given. 
The statistical or year-book portion of the volume 
occupies upwards of 100 pages, into which is compressed 
an immense amount of information, much of it in 
tabulated form, regarding railways and their working, 
characteristics and peculiarities. Three indexes are 
provided, namely, an index to countries; a general 
index, which includes all references to individual 
railways and statistical and other information ; and a 
personal index of railway officials. The price of the 
volume, which comprises 600 pages, is 20s. net. It has 


names and 


| been compiled from official sources under the direction 


of the Editor of The Railway Gazette. 
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NON-AUTOMATIC OIL SWITCHES. 


THERE are still certain cases where it is possible, 


without risk, to employ non-automatic oil switches 
more familiar 


To ae is de Messrs. : : 
To meet this demand, Messrs. | the tank rests on the floor, where it can easily be drawn | 


instead of what may be called the 


automatic equipment. 
Switchgear and Cowans, 


Limited, Elsinore-road, 


Old Trafford, Manchester, 16, have recently developed 


two patterns of this class of apparatus, which, it is 
perhaps needless to say, have been constructed with 
the same care and attention as are devoted to those 
of the automatic variety. These switches are designed 
for making and breaking currents not greatly in excess 
of the normal rated current of the unit, though the 
are also capable of carrying fault currents equivale 
to the breaking capacity or making current of the 
corresponding oil circuit breakers. They are intended 
particularly for use on ring mains, for grouping a 
series of cables to a common ’bus bar, or, in conjunc- 
tion with single *bus-bar switchgear, for sectionalising 
purposes. 

The withdrawable pattern, which is illustrated in the 
operating position in Fig. 1, and is shown with the 
switch isolated and withdrawn from the fixed position 
in Fig. 2, is of the vertical draw-out type, while in the 
fixed pattern, access to the switch is obtained by 
lowering the oil tank. In both patterns the switch 
mechanism is of the knife type, with auxiliary spring- 
controlled quick-break blades, the latter being hinged 
at one end to stationary spring-jaw contacts. These 
contacts are mounted on the lower end of insulated 
terminals, which project through the top plate and the 
upper ends of the terminals form the plug-in isolating 
contacts. The switch blades are coupled together 
so that they act simultaneously, and their operating 
mechanism, it is claimed, is such that both quick- 
break action and perfect alignment are secured. The 
auxiliary control springs are so arranged that they 
cannot cause short-circuits if they are displaced. The 
top plate is hinged and when it is lifted the complete 
switch is raised from the oil for inspection. The lined 
tank is of fabricated construction and is provided with 
phase barriers. 

As will be clear from Fig. 2, the plug contacts are 
arranged to coincide with the socket contacts on. the 
bus bar or terminal chamber. The switch is lowered 
rapidly by a rack and pinion mechanism to a point 
where the contacts disengage. On reaching this posi- 
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| tion, spring-operated shutters automatically 
| the cable and ’bus-bar socket terminals from accidental 
contact. Interlocks are provided to ensure that the 
switch can only be isolated when the operating mecha- 
nism is off. The switch can be lowered further until 


| forward for inspection. 

In the fixed pattern the switch is mounted on a 

| plate below the "bus bar or terminal chamber, the 

| front of the latter supporting the operating mechanism. 
From this plate hang four guide rods which carry 

| the fabricated steel tank. This tank can be lowered 


| by removing four wing nuts at the ends of the rods. 


Sh : 5° 
4 | The tank can only be lowered so long as the switch is in 
NU | the “off” 


position. In both patterns, the position of the 
switch blades is controlled by a handwheel with three 
operating positions, “‘ on,” “ off,” and “ earth,” in 
which the wheel can, if desired, be padlocked. 
*bus bar, or terminal chamber, is supported on cast-iron 
side frames, and is compound-filled. It is so designed 
| that any number of units may be coupled together 
or to circuit-breaker equipments. It can also be 
fitted with ’bus bars so as to form part of a composite 
switchboard. In both pattern switches the operating 
mechanism cannot be moved directly from “ on” to 
“earth” without pausing in the “ off” position to 





remove a mechanical interlock, neither can the test | 
sockets be uncovered until the cable has been discharged | . 


by moving the handwheel to the “ earth ” position. 
The test plugs can then be inserted and the switch 
contacts brought to the “off” position ready for 
testing. 

These switches are being manufactured for carrying 
capacities up to 600 amperes at 11 kV, and are, it is 
claimed, capable of making and/or breaking their 
rated normal current at the rated service voltage 
without the temperature rise exceeding that laid down 
in British Standard Specification No. 116-1937, Part I, 
clauses 63 and 69. 








ALUMINIUM CoONSUMPTION.—Preliminary figures for 
the consumption of aluminium in the United Kingdom 
in 1937 indicate a total of 44,000 tons, representing an 
increase of some 28 = cent. on the consumption of the 
previous year. In the same period the consumption of 
copper has increased by 20 per cent. and of tin by nearly 
19 per cent., zinc showing an increase of only 3-7 per 
cent. 
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THE STRENGTH OF A TAPER- 
BORE THICK END PLATE. 
By Henry A. Herpsurn, B.Sc. (Lond.), A.M.1.Mech.E. 


THE adoption of a taper-bore plate or ring for 
resisting end pressure is a convenient method for use 
when a screwed shaft, washer and nut is impracticable. 
A typical example is found in the resilient calender bowl 
used in the paper and textile trades and shown in Fig. 1, 
page 172. Another is that of the spring-loaded return 
device shown in Fig. 2. The combination of a tapered 
shaft fitting into a thick ring is accompanied by a 
considerable bursting pressure upon the inner conical 
surface of the plate or ring. The action is that of a 
wedge, the ring being subjected to hoop tensional 
stress together with axial and radial compressive 
| stresses. 





| Failures of the end plate have occurred under these 
|severe stress conditions, usually without warning, 
| when the bowl is in process of being turned in the lathe. 
In the following article an investigation is made into 
| the stress distribution for a plate of which the axial 
| length is large compared with the outer diameter. 
This does not involve the consideration of bending 
stresses which accompany the thin-ring problem. 
|It should be stated here that the magnitude of the 
loads involved is such that a thick plate or ring is 
mpera*ive. 

The ciassical methods of Lamé and Grossman are 
followed, which, with the simple assumptions made, 
|enable a working theory to be deduced. Referring 
| to Fig. 3, the end pressure p, is distributed uniformly 
over the end face, and will have a resultant axial 
force P as resultant. This force is also the axial 
component of the resultant bursting force Py, which 
acts normally to the tapered surface as shown in 
Fig. 5. 

Then P = p,.7. (R?— r?) = Py sin 8, 
The bursting, or compressive, stress uniformly distri- 


- (1) 
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buted over the same surface, is py A 
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where the conical surface area A 


ie 
a (r= ri) 


Then, from (1) py, = 
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The radial stress over the conical area due to p, is 


Pr= Pa cos* 6. | 
Fig. 6 shows the disposition of the stresses over a small 
rectangular area, a, 5, ¢, d, situated within the body 
of the end plate; see also Fig. 3. 

It is assumed that under the influence of the shear 
stress y, the particles move in lines parallel to the axis, 
for small displacements, and also that the compression | 
stress p, over any plane section parallel to the end face, 
as at X X in Fig. 3, is uniformly distributed, since 
axial forces are not affected by the bursting forces. | 


Then p, x w(R*— r*) at the section X X 
P (3 — r*), 
re v7 
whence pz = py, . eet ig. a 
j R?—r rj r? 


From the general conditions, the axial com pressive | 
stress and the radial compressive stress diminish to | 
zero value at the outer and peripheral faces, respectively. | 
The shear stress q is resisted both by the end plate 
and the tapered shaft. The value is given by 


R?— 2 
an Pe * “Fak | 


where « has any given value between x r, and z R. 
This follows because the horizontal forces cannot be | 
affected by the magnitude of those perpendicular 
to them. Radial stress will be balanced by circum- 
ferential, or hoop, stress and the magnitudes of these 
stresses ean now be determined, and afterwards they | 
can be combined with p, and q to form principal stresses 
p, and p, in the plane containing the axis, perpendi- | 
cular to the end face. 











Fig. 3. Fig. 4. 
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Consider a particular element of area a, b, c, d, of 
thickness 5.x, in a radial direction, and distant z 
from the axis. Under stress, let x increase by an 
amount u, and dz by 8 u. 
= 2a(z u) 2a u 
rhen hoop strain " 
~ WAS I 
(82 5 u) ba bu du 
and radial strain in 
O27 O27 di 
the limiting value Let this elementary area form 


part of a thin ring, as shown in Fig. 4, the axial length 
of the ring being 5:. The forces due to the hoop and 
radial stresses are in equilibrium 


Ba. 2X. 62 (Py 6 py) 2. (a dx) 82 
=.pPy-O2.02, 
dp 
whence Py Pe l P 2) 
dz 
when 8 x is reduced indefinitely. 
Now, since stress E strain within the elastic 
limit, 
u 1 o-+p 
hoop strain - ' Py ~ (3) 
du l ) 
and radial strain : p Py f (4) 
d I E m 


Che positive sign is taken for tensile strain, that is to 
say, a strain which is due to increase in length. If z, 
the distance from the end face of the ring, is fixed, 
then p,; is constant for the particular ring, by assump- 
tion 
for Pe and Py: 


Pz mE u du 
Pe = - m ) 2 (5) 
m l mm l I dz 
F mE u du Pr 
y m : . (6) 
m? 1 \ Z dx m l ‘ 
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also, from (5) : whence 
d Pr mE du u n2 E d,u | u A B 
<. ae | : oB- ° ~ a 
dz m?—l ‘da x n® l dx x 2 x 
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SECTION Xx ‘p+ op. 








and reducing, we find that 


or 


rd gu 


dx 


Therefore, equations (3) and (4) can be solved | and 
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(6332.C.) Pp 
and 
du A B 
du 2 Fo 
ENGINEERING Inserting these values in equations (5) and (6), we 
obtain 
Pz mE A mE ae 
By inserting these values of p, and p, in equation (2), Pa os = I oe te ee ey he 
mE A mE B Pz 8) 
) .- — = 
dau ] lu u 0. Py ea i 5 na 7 ia i ( 
di d A a 
' The constants A and B can be determined by putting 
— * Pr= Pr. when 2 r, and p,;= 0 when x R in equa- 
| j {-]} . A, a constant ; tion (7), whence— 
7 r i 
raBLeE OF Stresses FoR Enp Puate or 20-1N. CALENDER BOWL. 
rons per Square Inch 2 omg? 
7 
Py Pz Pz q } P: se = Os o 
‘ 6. ‘ 24-2 0 3-3 25-0 0-8 { 
Ty en me 
xO 47-0) 10-4 0 ] ae © 
“ ' wo ‘ i “o a weet 
o-e ‘ ; 24-2 2-8 4-1 25-0 >.) 7 
‘ . rt 7:7 2-8 1-7 
t 10-4 : 0 2-8 0 b 
4-2 4-6 4-9 — 25-3 oe) Pr = 24-2 tons per 
- ieee square inch 
a0 ‘ 6-0 4-6 1-7 Pp; = 4°58 tons per 
square inch. 
‘ » 0 4-6 0 
2 (m — 1) r* 
x bz + Pr- ry > . 
du u mE F I R*— r? 
dx "2 A B (m 1) R? r 
“Pr mE * Re 
F du ; Finally, from equations (7) and (8), we have : 
(x. u } \A x 5 2 R? 
dx ] Pe = Pr- . { -_— 1). compressive stress (9) 
z R? r2 r 
2 2 (RP ; . 
ru A = B; Py Pr- pa ( = 1}. tensile stress (10) 




















ENGINEERING. 

















60-7 tons per square inch, which necessitates a very 
high quality steel. 

Extreme care should, therefore, be exercised in the 
choice of a suitable steel for an end-plate forging. 
Should any doubt exist as to the actual magnitude 
of the end load P, then safety in manufacture and use 
requires that a high maximum stress steel shall be 
employed. Probably an end load of over 700 tons 
is not exceeded when the end plate is finally locked 


These have maximum values when x = r, 


and 

R?+r 
R? — 
The hoop stress, therefore, has maximum values over 
the conical surface. The largest value is on the 
periphery of the largest conical diameter, where r = rz 


Py (max.) = p,. 72" 











or 
R? + 7? in position, and for a 20-in. diameter bowl, as in the 

Py = Pr weet 39 jexample given below, the maximum hoop stress 

Re — 41; | would not exceed 43 tons per square inch. A steel, 

or |such as a 65 ton to 70 ton nickel-chromium alloy, 
P. cos? @ R? + r2 | suitably hardened and tempered, is preferable and, 

Py = - — . ; 2, . (11) _ | indeed, is the only proper choice for a minimum factor 
a(t) Rr |of safety, and the extra expense is fully justifiable. 


Equation (11) will enable r, to be found for any postu- | With resilient calender bowls, there is a gradua 
lated safe working stress p,, when 0, the cone angle, | reduction in the magnitude of the pressure exerted by 
P the end load, and the external and internal radii | the filling, so that the stresses in the end plate are 
R and r, are given. greater immediately following the final assembly. 
There is also the relationship | Thereafter, the conditions as to stress become safer 
-r,+ Z tan 0 | with the elapse of time. sot ; 

; 2 Should the end load be known definitely, as in the 

from which the axial length is found. Fig. 2 example, and the maximum hoop stress is of 
The principal stresses in a plane containing the axis, | the order 15 tons to 20 tons per square inch, a choice 


=_ 


"2 





| of a high maximum stress carbon steel for hardening 
| and tempering can be made from the B.S.I. specifi- | 


60-—_- + - + + + -y- - 
g | Fig?! | \ 


: - ) |) | | | | |-7 JT} | cations. Mild steel should on no account ever be used | 

| | | | . | 

' TP rtr t's cietiame | rer "7 | for this component unless the maximum hoop stress | 

+—+—_++—+ + \ py tty | is less than 10 tons per square inch. Figs. 7 and 8, | 

jt p— ttt tt tt} and the Table on the opposite page, are drawn up for | 
| 


20-in. calender bowl having R = 10 in., 7; = 5-5 in, | 























& | | [| |e 
eee TINT 1] TT rz= 6-45 in., Z = 6 in., 6 = 10 deg., and P = 1,000} 
oT 1? | tt ae | fT TTT) 7" | tons. Fig. 7 shows the influence of cone angle on burst- | 
£ as Ss SS Gn Ge Ge ‘a i> “Gi he dead (a ee ee | ing pressure for P = 1,000 tons, while Fig. 8 shows the | 
oe eS ee eS he A 4 | variation of hoop and radial stresses with the load P. | 
x ! | 
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: TITTITIT Ie | [7 |THE CENTRAL STATION IN ONE 
PERS ea EAE | | | [| MAN’S  LIFETIME.* 
O12 3 45 6 78 8 0 8 4 1S 16 77 | 
(6332.0) Cone Angle @Deg. “ENGINEERING” By Gro. A. ORROK. 
- Tuts has been termed the ‘ age of power,” and it is 
A ig.8. x AND HOOP STRESS fitting that this city where James Watt worked out 
aS Ga Gene’ the physical conditions under which the steam engine 
2200\__|_— could be successful, should also testify to what heights 
Ry = _ his successors in the engineering profession have been 


| able to attain in the generation and distribution of 
| power for the benefit of mankind. The invention of 
|the steam engine made possible many systems of 
| generation and distribution of power, but it was a 
little more than a hundred years after Watt’s epoch- 
making inventions that the first central station for 
the generation of power in bulk, and for the distribu- 
| tion of power and light to many customers, was built 
|and used. Hence it is that the entire development of 
the central station has taken place within the author’s 
own lifetime, and with this development he has been 
closely associated. The electric generator and motor 
were quite rudimentary at this time. Dynamos having 
less than 50 per cent. efficiency were common, being 
used for are lighting ; but about 1879, Edison conceived 
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and perpendicular to the hoop stress are given by the 
standard relationship 


PP, OT Py = a t Vt (pe— Pe +¢ (12) 


designs. This central station was put in service 
on September 4, 1882, and Dr. J. W. Lieb, electri- 
cian of the station, and the designer of the 
circuit breakers, threw the switch and put the system 
to work. Other central stations in other cities followed. 
Two of the earlier jumbo dynamos came to London to 
be installed at Holborn Viaduct by one of Edison’s 
assistants, Johnson. Dr. Lieb was sent to Italy in 
November, 1882, and soon had the Milan Edison 
central station at work. Colonel Crompton started 
the development of his first station at Kensington Court 
after his successful work at the Imperial Theatre 
in Vienna in 1883-1886. Dr. Hopkinson improved 
the Edison generator, and the Swan incandescent 
lamp patents were combined with the Edison patents 
to make the standard lamp used in this country. In 
1889, Sprague started the street railway at Rich- 
mond, Virginia, and Pearson electrified the street rail- 
roads in Boston, Mass., using about 5,000 kW from 
many belted generators. In 1891, came the Niagara 
Report of the International Commission, led by Lord 
Kelvin with W. C. Unwin as secretary, and the alter- 


|nating-current systems received a gigantic impetus. 


Very few records were made of the operating costs in 
those early days. At the Pearl-street Station the best 
figure that can be obtained is about 10 Ib. of coal per 
kW-hour generated. Colonel Crompton’s reports 
for the Kensington Station show practically the same 
economy, and the Adams-street Station in Chicago, 
started shortly after Kensington, ran on about the 
same amount of coal. Colonel Crompton gives his 
actual cost at about 2d. a unit, corresponding pretty 
closely to the Pearl-street costs. The thermal economy 
of these early stations may thus be put at around 
120,000 B.Th. U. to 140,000 B.Th.U. perkW-hour. It is 
reported that both installations were on a paying basis 
within two years after starting operation. 

Boiler Efficiencies. —About the time of the starting of 
Pearl-street, W. C. Unwin tested a set of Lancashire 
boilers in England and reported an overall efficiency 
somewhat in excess of 80 per cent., based on the high 
calorific value of the coal. J. H. Hoadley, in America, 
tested the return-tube boilers at the Pacific Mills, and 
reported efficiencies of the same order. Since then, 
superheaters have been added, which had been early 
invented but disused about 1860-1865; economisers, 
also an early invention; air heaters, the stoker, and 
powdered coal firing. The extension of forced and 
induced-draft apparatus has been more prevalent in 
England than in America. Finally, came systems for 
automatically regulating the fuel-air ratio and so 
securing the highest possible efficiency. Modern 
boilers frequently steam nine months without shut- 
down, and with an overall efficiency, day in and day 
out over a year, of the order of 86 per cent. to 90 per 
cent. on the high calorific value of the fuel, no account 
being taken of the power required to drive the stoker 
or the fans. Now it is proposed to wash the escaping 
flue gases, transferring heat to the wash water, and to 
utilise this heat in exhaust steam turbines to bring 
the efficiency of heat utilisation as close to 100 per cent. 
as possible. Needless to say, these heat traps cost 
money and require power to operate, but under proper 
conditions they pay and are being used in many 


and are shown diagrammatically in Fig. 65. In 
general, these will both be compressive, but will be 
smaller in numerical value than the hoop stress py. 
Maximum shear stress is given by the quantity under 
the square root sign in equation (12), and failure may 
occur under this stress, but the hoop stress has values 
transcending all others, and may be taken as the 
criterion of safety. 

It is clear from equations ( 
a chosen value of x, those of py and p, are directly 





the idea of an electric generator with a low internal 
resistance coupled with an incandescent lamp of high 
internal resistance. It was then that the idea of the 
central station with its generator, its distribution 
system, its incandescent lamps and all the small para- 
phernalia of fuses, switches, insulators, &c., was 
developed in Edison’s mind, and the central station 
may be said to have been born. His first bipolar 
machine had an efficiency of about 90 per cent. when 


9) and (10), that for | under test, and his later machines were even better. 


President Thurston, in his second annual address to 


proportional to p,, the radial surface stress, which, 
in turn, is directly proportional to the loading P. 
An examination of the foregoing expressions shows 
that for a specified loading P, the bursting pressure 
diminishes as the cone angle increases, and therefore 


| the American Society of Mechanical Engineers in 1881, 
| called attention to the importance of Edison’s improve- 
| ment in dynamo efficiency. He said: “ It follows at | 
|once that mechanical power may be transmitted 
| through two such machines, again appearing as mech- | 


combinations. 

The Prime Mover.—Both Edison and Crompton used 
high-speed engines for their prime movers. As larger 
powers were used the piston speeds were increased, but 
the revolutions per minute decreased. By 1900, 
engines with low-pressure cylinders as large as 96 
inches, of 5-ft. stroke, and running at 75 r.p.m., were 
standard. These engines were built in the two- and 
three-cylinder compound, triple and quadruple arrange- 
ments, and developed up to 12,000 h.p. to 14,000 h.p., 
Shortly after 1900 the steam turbine 
developments of Parsons, De Laval, Rateau and Curtiss, 
began to supersede the reciprocating machinery. 
Turbine efficiency at first was not so good as engine 
efficiency, but with size and refinements of design the 








lor 8,000 kW. 





6 should be as large as possible consistent with other 
constructional factors. Concurrently, the 
pressure diminishes as the axial length Z is in 
which increase enlarges the conical area. 


The theory assumes absolute uniformity of the | 


bursting stress intensity over the conical areas of 
contact of plate and shaft. 
facture must be exercised to ensure a perfect fit, 
otherwise dangerous local intensities of pressure may 
be engendered, which may be greater than the mean 
value. Where locking rings 
employed, as in Fig. 1, they should preferably possess 
great ductility in order to transmit the 
pressure from the shaft to the end plate. 
that they should be finish ground on both faces, 
also should the shaft and inner conical bore 
plate. 

The hoop stress may reach dangerously high values, 
as will be observed from Fig. 8, which illustrates for a 
20-in. calender bowl the radial and hoop stresses 
for various axial loads up to 1,400 tons. 


1,000 tons, the hoop stress at r, radius has a value of | 


At P =| 


e bursting | the gene 
It is desirable | 


anical power with a loss of less than 20 per cent. And 


important application of this wonderful force than is 
the electric light.” 


The construction of the Pearl-street Station was 


Extreme care in manu- | begun in 1881, to serve the Wall-street district in 
| New York. 
| station, Edison was particularly happy. 
|out the water-tube boiler, then little known. 
of wedge shape are/jumbo dynamos were direct-connected to Porter- 


In the choice of his apparatus for this 
He picked 
His 


Allen high-speed engines. He provided a fan to cool 
rator windings, and used prototypes of most 
of the modern machinery which goes into the make-up 


48 | of a central station—coal- and ash-handling machinery, 
of the end | feed-water heaters, injectors and feed pumps, forced- 
| draught fans, and a switchboard and circuit breakers 
| which 
| 


later 


look surprisingly like some of the 





* Paper read before the International Engineering 
Congress, Glasgow, on Wednesday, June 22, 1938. 
Abridged . 


improvement was marked. The adaptability to super- 


bursting | it follows from this last fact that the distribution of | heat and better vacua have helped in the development 
creased, | power by electricity is not unlikely to prove a more | Of a nearly perfect prime mover. 


| Station Efficiency.—Overall efficiency, British thermal 
units in the fuel to kilowatt-hours sent out of the station 
over a year, or its reciprocal, the station thermal 
efficiency, is the product of the separate efficiencies of 
all the pieces of apparatus from the receiving hoppers 
| for the fuel to the meters on the feeders where they 
leave the station building. Fortunately, this is one of 
the easiest ratios to measure accurately since the art of 
calorimetry has been perfected. The coal weights, the 
continuous samplers, the standard calorimeter methods, 
and standardised integrating watt meters on the 
feeders are now available everywhere, and there only 
remains the operating personnel, now well trained and 
supervised by the central station engineer. To-day 
| it is no case of 10 Ib. of coal per kW-hour or 120,000 
B.Th.U. to 140,000 B.Th.U. per Board of Trade unit. 
Statistics for central stations in the United States are 
quoted in Table I on page 174, figures for the earlier 
‘years being added from the author’s files. These figures 
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are for the whole industry (more than 95 per cent. of 
the output). Corresponding curves are given in Fig. }. | 

The improvement from 140,000 B.Th.U. per kW-hour 
in 1882 to, say, 19,000 B.Th.U. per kW-hour in 1937, 
does not represent the best that has been attained. 
These figures in the Table are averages, and include 
stations in some cases thirty years old with low steam | 
pressures, poor vacua, low superheat, many small 
units and poor insulation, adding their high B.Th.U. | 
rate to the later and better stations. A better method 
of exposition is to show the yearly records of a few of 
the newer and larger central stations with sufficient 
data to enable a reasonable judgment to be made of 





the actual progress from year to year. For this 
Taa.e I Economy and Efficiency of the Central Station 
Industry in the United States 
Based on coal of 13,800 B.Th.U 

Lb. Coal B.Th.t Therma! 
Year per per Efficiency 

kW -hour kW -hour Per cent 
1 sa2 10-00 138,000 2-48 
1800 8-50 117,000 2-92 
1895 7-00 96,500 3°54 
1902 “-70 92,500 3°70 
1907 5°40 74,500 4-59 
1912 4°40 60,600 5-64 
1917 3-30 45,500 7-51 
1920 3-00 41,400 8-25 
1925 2°10 29,000 11-79 
1026 1°05 26,900 12-70 
1927 1-84 3 13-45 
1928 1-76 14°05 
1929 1-60 14-65 
1930 1-62 5-30 
1931 1°55 5-05 
1982 1-50 16-50 
1933 1-47 16-80 
1934 1-47 20, 16-30 
1935 1:46 20,150 16°95 
1936 1-44 19,900 17°15 
1937 1-43 19,700 7°35 


purpose 10 installations have been chosen, commencing 
with what is known of Pear! Street in 1882-1883, follow 
ing with Waterside I, an engine station shown as (1) in 
Fig. 2 and Table IT, and Waterside II (2) with its earliest 
turbines. After these come two Detroit stations (3) 
and (5), and Philo (4), a station working at 530-Ib. 
pressure. Chicago follows with a station (6) working 
at 575-lb. pressure, and then a low-pressure gas-fired- 
station in California (7). Here, owing to a combina 
tion of circumstances, the lowest cost per kW-hour 
(fixed plus operating charges) is reached. Two pow 
dered coal-fired stations working at 1,300-Ib. pressure 
within a few miles of each other will be found in the 
next two columns, numbered 8 and 9. The final 
actual record included is that of the latest station work- 
ing at 1,300-lb. pressure per square inch, Port Wash- 
ington (10), from which yearly records are available. 
This is a plant equipped with a single boiler and single 
turbine, designed for base load operation, and has the 
best recorded heat economy of American central 
stations. In column II, through the courtesy of 
the American Gas and Electric Company, some esti 
mated figures are given for the projected plant working 
at 2,400-Ib. pressure at 940 deg. F. at Twin Branch, 
Indiana 

One of the most interesting developments in American 
central station practice has been the installation of 
equipment working at pressures between 1,200 Ib. to 
1,400 Ib. per square inch, superimposed on older and 
lower pressure plant. The forerunner of these installa- 
tions the Edgar Station of the Boston Edison 
Company at Weymouth, Massachusetts, soon to be 
followed by the Lakeside (Milwaukee) plant and a 


was 


long list of successful installations. Mr. Theodore 
Baumeister, junr., now censultant on the 2,400-Ib. 
pressure plant at Twin Branch, has prepared the 


following discuasion of the “ Topping Plant,” so called, 
which shows the present state of this most important 
development 

The Topping Plant.””"—About 1925 some central 
station designers recognised the possible merits of 
high steam pressure, and, as a preliminary step to the 
full realisation of the cyclic possibilities, high-pressure 
boilers operating at 1,200 Ib. to 1,400 Ib. per square 
inch were installed in existing low-pressure stations at 
Edgar and Lakeside. The high-pressure steam was 
expanded through a high-pressure turbine and ex- 
hausted into the existing steam headers of the plant. 
Additional station capacity was thus obtained and 
simultaneously greater efficiency in the transformation 
of heat into electrical energy. These early installations, 
while small in size as measured by present standards, 
served to demonstrate the practicability of equipment 
working at 1,400 Ib. pressure. During the depression 
period of the 1930's the art of steam-power generation 
was dormant but not decadent. With the rapid 
increase of system loads experienced from 1935 to 
1937, many additions to station capacity were required. 
The high-pressure cycle was recognised as economically 
sound, and, the older high-pressure plants having 


| (9) increased 
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demonstrated that both costs and reliability were 
satisfactory, many designers naturally turned to the 
use of pressures of 1,400 lb. to meet the increasing 
demands of 1935. This use quickly crystallised into 
a preference for the superimposition of high-pressure 
boilers and turbines on the prime movers of existing 
low-pressure plants, a procedure which largely avoided 
the time and expense needed to establish a new plant 
in a period of general economic uncertainty. The 
superimposed or topping plant thus met with con- 
siderable favour, and numerous such installations were 
designed and constructed. 

Justification for ““ Topping.”—Various reasons have 
justified the selection of the topping plant as an 
economic means of extending generating capacity. 
The following are typical: (1) Lower cost of service ; 
(2) better utilisation of existing transmission systems ; 
(3) elimination of inefficient plant capacity ; (4) reduc- 
tion of the cinder and smoke nuisance by the retirement 
of obsolete fuel-burning equipment ; (5) continued use 
of old plant, still in good operable condition because 
of adequate maintenance; (6) better utilisation of 
existing plant sites and structures because of higher 


| 





could be selected as were chosen for the superimposed 
plan. This new extension would be modern in all 
respects, and every advantage could be taken of 
progress in the design of low-pressure turbine and 
condensing plant, as well as the merits of large high- 
pressure equipment. Such a modern extension would 
realise not only the thermodynamic werth of the 
high-pressure cycle, but it would also take advantage 
of the improved Rankine efficiency ratios of the latest 
low-pressure turbine designs. The units would be 
built for regenerative feed-water heating, which is 
generally not the case for the older low-pressure 
equipment that a true topping installation must use. 
There is greater latitude in the selection and arrange- 
|ment of plant auxiliaries, and the auxiliary power 
requirements can be reduced to a minimum. The 
| condensing plant can take advantage of the highest 
vacua with improved heat transfer and pump design. 
The maintenance and operating labour charges on the 
low-pressure end would be reduced at the same time 
as the minimum heat rate is obtained. As a conse- 





quence of this effective use of modern equipment, it is 
reasonable to expect that the full-expansion extension 
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capacities as measured by kW per square foot or, 
kW per cubic foot; (7) improved fuel economy on 
old equipment; (8) increased generating capacity | 
without attendant increases in fuel consumption ; | 
generating capacity without increased | 
condenser circulating water; (10) substitution of 
modern large-size high-pressure, high-temperature 
boilers for less efficient equipment resulting in lower 
costs ;: 


avoidance of possible heavy retirements; (12) con- 


tinuance of the service life of some old equipment, | 


still in good physical condition but no longer usable 
in its present form because of progress in the art. 

This list reflects pertinent grounds for the extension 
of capacity by superimposing high-pressure boilers 
and turbines on existing low-pressure prime movers. 
Other alternate procedures could be employed to gain 
the same end of increased capacity. New full-expansion 
capacity could be used instead of topping. Such a 
programme, however, would leave the old low-efficiency 
plants still in existence or would call for extreme 
retirements if complete substitution were effected. On 
the other hand, topping might serve to remedy 
these conditions. The removal of a multiplicity of 
small, inefficient, low-pressure boilers and the addition 
of adequate large modern high-pressure boilers, with 
improved efficiency, and the placing of a high-pressure 
turbine generator between the new boilers and the old 
turbines, results in improved heat rate and labour 
charges for the entire plant. It is thus typical to 
modify a 50,000 kW plant working at 200 Ib. pressure 
to become a system working at 1,400 Ib. pressure and 
of substantially double the capacity. The heat rate 
of the old plant might be reduced from a value of 
25,000 B.Th.U. per kW-hour to one of half that amount, 
or 12,000 B.Th.U. to 13,000 B.Th.U. per kW-hour. 
Such a reduction in fuel rate means not only that the 
operating cost is proportionately lowered, but it 
entails the further advantage of utilising the old fuel- 
handling and storage system for twice the generating 
capacity. The same weight of coal is used to obtain 
a return of twice the electrical capacity that existed 


prior to the topping extension, and the old condensing | 


system can be used to serve nearly twice the generating 
capacity. 

Full Expansion versus ‘* Topping.”’-—The alternative 
proposal to the topping programme in the example 
cited would be to extend the capacity by means of a 
new 50,000-kW full-expansion addition. In order to 
realise the best fuel economy on the new unit, the 
same conditions of initial pressure and temperature 





(11) less burden on financing operations with | 











will give a heat rate probably 1,000 B.Th.U. better 
than with the “topped” plant. This would mean 
typically 11,500 B.Th.U. per kW-hour on the full- 
expansion alternative as compared with 12,500 B.Th.U. 
per kW-hour on the topped plant. 

The selection of the suitable programme for capacity 
| addition from between these two alternatives requires 
careful analysis of the economics of the problem. It is 
impossible to state categorically any formulation which 
would lead to a definite answer in all instances ; many 
local circumstances must be considered. The load 
| factor on the station will be different after topping, 
on any interconnected system. The old station, 
because of its high production cost, would have served 
|the peak and emergency periods; after topping, 
|the entire capacity of the altered plant will have 
| become, most likely, more efficient than any other 
steam capacity on the system. It would therefore 
move from its old position near the peak to a base-load 
rating. This shift in position is bound to influence 
the scheduling of all other units on the system, and 
particularly the present best units. Load factor in 
relation to system load and plant location must be 
studied to make certain that the most economic 
solution has been obtained through topping. The 
price of fuel is likewise of importance. 

If an extension of the same capacity were obtained 
by the simple addition of new full-expansion equipment, 
without disturbing the old plant, the economics 
would be different. The new capacity would right- 
fully take its place on the base of the load curve, 
while the old plant would continue to serve on the 
peaks. The base load would thus be carried with a 
minimum heat rate of 11,500 B.Th.U. per kW-hour, 
while the peaks would continue at the rate of 
25,000 B.Th.U. per kW-hour. The comparison of the 
total cost of operation by this method with that 
resulting from a topped plant which would carry 
the entire load at 12,500 B.Th.U. per kW-hour is a 
matter heavily influenced by the load factor, fuel price. 
and investment charges. It is reasonable to anticipate 
that the higher the load factor and the higher the 
fuel price, the greater becomes the justification for 
topping. Conversely, the lower load factors and 
fuel prices will favour the full-expansion addition 
without alteration of the old plant. 

Investment on New Capacity.—It was mentioned 
above that the investment charges must be analysed if 
a rational decision is to be made. There is no need to 
‘consider the case of demolition of the old plant, and 
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complete replacement by a new plant, because the | 


economics of such a programme are quite obvious. 
There has been no attempt made, in other words, to 
justify a topping installation on the grounds of 
improved efficiency alone. Where needs for addi- 
tional capacity are present, the accompanying improve- 
ment in efficiency may indicate the economic advantage 
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necessary to purchase the same capacity, and no 
difference in price is to be expected on the two alternate 
points. 

The total costs of the additional capacity are thus 
shown in the Table to aggregate 100 dols. per kW for 
full expansion and 110 dols. per kW for topping. 
If these figures can be considered as typical, and 


TABLE II.—CENTRAL STATION STATISTICS, 1882-1937. 
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| with the design and construction of the Albany Street 
Station of the Metropolitan Street Railway in Boston 
in 1891. The temporary high-speed non-condensing 
stations used about 5 Ib. of coal per kW-hour sent out 
(about 70,000 B.Th.U. per kW-hour), but Pearson was 
a leader worth following, and the author did follow 
him till 1898. In those seven years, the organisation 
































(1) (2) (3) (4) (5) (6) (7) (3) (9) (10) (11) 
Year 1882 1902 1907 1917 1925 1926 1926 1930 1933 1934 1937 | 1940 
Name Pear! St. Waterside I | Waterside II Conners Philo : Trenton i Crawford | Long South | | Port Twin ’ 

Creek Channel Avenue | Beach Amboy Gilbert Washington Branch 
| | | (Estimated) 

Location .. New York New York New York Michigan Ohio Michigan Chicago California New Jersey | New Jersey | Wisconsin Indiana 
Capacity .. a 700 24,000 85,000 110,000 80,000 150,000 235,000 | 95,000 50,000 | 55,000 85,000 67,500 
Cost per kw., dols. of” 150 ? 104,000 92-00 102-00 122-34 97°97 114-20 | 67-00 86-00 102-00 88 - 
Output, million kW-hour — 58 319 210 35 465 394 | 7l4 143 313 388 400 
Load factor oa Me 8-0? 31-8 | 43-7 47-8 83 72 80-9 | 89 39 69 58 75 
Steam pressure, Ib. per | 

7M i. “6 ee 125 200 200 216 530 375 575 | 415 1,300 1,300 1,300 2,400 
Steam temperature, deg. 

F. as a . 350 385 480 578 706 707 750 750 750 75 825 v40 
B.Th.U. per kW-hour 138,000 41,250 36,800 20,040 14,251 16,017 16,501 12,848 12,838 11,900 10,835 10,500 
Fuel cost per million | | 

B.Th.U., cents - 12-7 | 8-0 7°6 12 11-3 14°54 18-9 } 5-00 13-1 | 17-05 15-64 15-00 
Operating costs— 

‘uel ° 1-75 | 0-330 0-280 0-240 0-197 0-232 0-311 | 0-065 0-208 0-204 0-170 0-158 
Labour .. ne ae 0-75 0-115 0-090 0-057 0-038 0-070 0-049 } 0-075 0-053 0-024 0-027 0-027 
Oil, water and supplies 0-07 0-057 0-024 0-006 0-020 0-023 0-007 | 0-004 0-011 _ 0-004 0-004 
Maintenance oe] 0-25 0-064 0-040 0-031 0-035 0-029 0-019 0-011 0-064 0-026 0-015 0-015 
Total operating costs . . 2-82 0-566 0-434 0-334 0-290 0-354 0-386 0-155 0-336 0-254 0-216 0-204 
Fixed charges at 12-5 | 

per cent. o0 2-75 0-430 0-306 0-667 0-350 0-395 0-854 | 0-103 0°377 0-224 0-283 | - 
Total 5-57 0-996 0-740 1-001 0-640 0-749 1-240 0-258 9-713 0-478 0-499 - 


| 





of rehabilitation by topping. Inefficient equipment) experience shows that they are not unreasonable, it | completed the design of more than 40 central stations, 


which is still in good physical condition may thus be| can be seen that the topped plant does not display |the largest being 96th-street, 


restored to service at a higher load factor and better} any marked advantage from the viewpoint of invest- 


efficiency than previously existed. 


The same increase | ment cost of the new capacity. 


The topped plant 


in capacity could, of course, be obtained as described | will not give as good thermal efficiency as the new 


above, by a full-expansion addition. 


with low efficiency, would continue in service. On 


the basis of the increased capacity of, say, 50,000 kW | kW-hour, typically). 


over an existing low-pressure, low-efficiency 50,000-kW 
plant, the alternate schemes of topping and full 
expansion would show typically a first-cost comparison 
as given in the following Table : 





TaBLe [V.—ZInvestment per Kilowatt of New Capacity. 


Full * 





. “A Topped 

Capital Account. Expansion “piant, 
Plant, dol 

dels. — 
Structures .. 25 10 
Boiler plant 25 50 
Turbine plant 25 25 
Electric plant 25 25 
Total 100 110 


In the preparation of this Table an average 
estimated cost of 100 dols. per kilowatt has been used 
for the full expansion addition. This cost can be 
allocated about equally to four major capital accounts 
in the plant, or 25 dols. per kilowatt each for structures, 
boiler plant, turbine plant and electric plant. The 
allocation may not be specifically exact, but it repre- 
sents a reasonable distribution of costs for comparison 
with the alternate arrangement of a topping in- 
stallation. With topping it is possible largely 
to preserve the old structures formerly used to house the 
low-pressure boilers which are removed. The changes 
needed here are small when compared with the require- 
ments of new full expansion capacity. The estimated 
expense is therefore stated as 10 dols., instead of 
25 dols. for the structures account. 

The boiler account reflects a different picture. 
Under the conditions premised it is necessary to instal 
approximately twice the boiler capacity for the 
topping alternative as for the full-expansion plant. 
The boilers, in the former case, must be of sufficient 
capacity to meet the needs of the entire plant, 100,000 
kW, whereas in the latter case the low-pressure boilers 
are not disturbed, and new boiler capacity for only 
50,000 kW need be installed. In accord with these 
conditions the boiler-plant cost has been set down in 
the table as 50 dols. for topping, but 25 dols. for 
full expansion. 

In the turbine account the reasoning leads to a 
different conclusion. Topping turbines are  ex- 


The old plant, | high-pressure full-expansion unit by itself (12,500 


B.Th.U. per kW-hour, against 11,500 B.Th.U. per 
It will, however, eclipse by a 
wide margin the old low-pressure plant (12,500 
B.Th.U. per kW-hour, against 25,000 B.Th.U. per 
| kW-hour). This difference may reflect a controlling 
}economic advantage if the load factor on the entire 
| 100,000 kW capacity is high enough. Likewise, if 
| the fuel price is high and the heat rate of the old plant 
| poorer than the value used above, these two factors 
| will work to the advantage of the topping instal- 

It is impossible to discuss many other elements 





| lation. 

of the problem, such as retirements, obsolescence, and 
| finance, which should also be included in any complete 
|study. The topping turbine should not be viewed 
|as a cure-all for present-day steam power questions. 
|There are instances where its selection is amply 
| justified, but there are others where its use would 
| be erroneous. The lack of universality in the solution 
is well evidenced by the change in trend over the last 
two or three years. Early in that period the super- 
imposed unit found much favour, but more recently 
there has been a decided trend towards new full 
expansion capacity. 

One of the latest projected installations in the 
high-pressure field is that for the Twin Branch, 
Indiana, station where a steam pressure of 2,400 Ib. 
per square inch is to be employed. This plant may be 
expected to approach a heat rate of 10,500 B.Th.U. 
per kW-hour.. The experience gained there should 
serve not only to indicate the limits of the present 
steam cycles, but also to show what might be expected 
from future topping practice when it becomes 





necessary to rehabilitate the many stations working 
at 400-lb. to 600-lb. pressure which were built during 
the period 1920-1930. 

Mercury-Vapour Plant.—Much has been written 
since Watt’s time about binary-vapour systems of 
power generation, and many combinations of vapours 
have been used as the medium of conversion from heat 
to power. Only one of these systems has been seriously 
successful in an operating plant, and this is the 
mercury-vapour system developed by W. Le Roy 
Emmet of the General Electric Company. There have 
been nine years of continuous operation of the 
20,000-kW plant at South Meadow of the Hartford 
Electric Light Company. Started as a coal-burning 
plant in 1928, it was changed to oil firing in 1932, and 
now produces about 130,000,000 kW-hour per year with 
an annual heat rate of 10,210 B.Th.U. per kW-hour 
(1936). The lowest month for which the figures have 





pensive on the unit basis when compared with the full- 
expansion turbines. No difference in generator cost is 
to be expected. The imcreased capacity of the feed 
system with the larger topped plant will offset 
the cost of the condensing plant needed for the full- 
expansion unit. The costs of the two alternate 


turbine accounts have therefore been taken as alike, | with the reading of a description of the Pearl-street 
With the electric plant it is | Station in 1882, but his first active participation came 


or 25 dols. per kW. 





been made public is February, 1937, when 10,399,600 
kW-hour were generated at a heat rate of 10,130 
B.Th.U. per kW-hour. Similar plants are operating 
at Schenectady, N.Y., and Kearney, N.J., but no figures 
have been made public. 

The author's interest in the central station began 


Metropolitan Street 
Railway Company, New York, of 30,000 kW in ll 
units. The street-railway business being near satura- 
tion, the power and light business offered the best 
future, and the author joined the organisation led by 
Thomas E. Murray, Dr. J. W. Lieb and John Van Vleck. 
The following 31 years saw more, larger and better 
central stations, while the output has grown from about 
1,000,000,000 kW-hour in 1892 to over 90,000,000,000 
kW-hour in 1929. Since then the industry has been 
| through the depression and partial recovery, the out- 
put in 1937 being 114,000,000,000 kW-hour. But 
engineering progress is still going on, heat rates are 
being lowered, and the rate of 10,835 B.Th.U. per 
kW-hour sent out in 1937 will be still further reduced. 
The author proposes to live to see a central station 
delivering a kilowatt-hour on the outgoing feeders at 
a heat rate of under 10,000 B.Th.U. 








NOTES ON NEW BOOKS. 


Tue Verein deutscher Eisenhiittenleute have issued 
the second edition of their handbook, entitled Werkstoff- 
Handbuch Stahl und Eisen, and edited by Dr.-Ing. Karl 
Daeves. This is a book which will appeal to all users 
and manufacturers of steel, and to specialists entrusted 
with its analysis, treatment and testing. Each chapter 
| has been compiled by well-known German authorities. 

It deals in great detail with every property of steel, 
including magnetic properties, hardness, creep resis- 
tance, notched-bar impact strength, resistance to wear, 
cutting properties, &c., and covers carbon steel, the 
| various steel alloys, and ordinary and chilled cast 
|iron. Other chapters deal with all classes of steel for 
special and definite uses, such as structural steels, steel 
| for fine measuring tools, non-magnetic steels, dynamo 
steels, rustless steels, tool steels of all grades and for 
every purpose, steels for ropes and cables, and so forth. 
The book closes with several chapters on the treatment 
and testing of steel, in which structure, quenching, 
tempering, metallography, &c., are entered into in 
great detail. Every item can be very easily found 
by means of a closely printed index arranged in two 
columns on each index page. The references to all 
former metallurgists and scientists in the different fields 
include German names only. The book, which is made 
up of 326 loose sheets, making 652 pages of informa- 
tion, is most carefully printed, and illustrated by a 
profusion of diagrams. Owing to its completeness and 
to the fact that it is made up of loose sheets, held 
together in the usual way, the handbook is of necessity 
heavy and bulky, and might better be termed a 
desk-book. As such, it will prove of great service 
to metallurgists and engineers throughout the world. 
It is published, at the price of 25.90 marks, by the 
Verlag Stahleisen m.b.H., Diisseldorf. 








Numerous text-books have appeared on the theo- 
retical aspects of physics, and a further contribution to 
the study, which is more particularly for the use of 








students attending universities or technical colleges, is 
given in Physik, by Ing.-Dr. Paul Wessel, published 
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by Ernst Reinhardt, Munich, at the price of 4-90| components subjected to sliding friction, and of the | from gas and air regenerators to the stack. 


marks. In this work, after an introductory chapter 
dealing with the methods applied in the classification 
of physics and systems of measurement, the author 
proceeds to discuss Newton’s Laws relating to solid 
bodies, molecular effects, and the laws of Avogadro and 
Boyle-Mariotte. The second part of the first section is 
devoted to a study of harmonic motion, sound produc- 
tion and conduction in acoustics, heat, and a well- | 
prepared chapter on photometry, the dispersion, 
reflection and interference of light. In section two a | 
general account is given of magnetic influence and 
phenomena in general, the optical effects of the mag- 
netic field, the electrostatic field, electrical potential 
and capacity. The chapters dealing with electro- 
dynamics and electronics are comprehensive, and cover 
a wide field, including fundamental studies of electro- 
magnetic induction, electrical appliances, the photo- | 
electrical transformation of energy, together with 
excellent summaries of the fundamental principles of 
X-rays and corpuscular rays. Other sections of the 
volume deal with the structure and destruction of the 
atom and provide a résumé of current information 
relating to the isotopes. The volume has been well 
prepared and illustrated, and the system adopted in 
section three is of interest to students, as it comprises 
short repetition studies of the subject-matter of the 
text, test questions with answers, together with a well- 
arranged series of tabulated data. The subject-matter | 
has been excellently arranged, and the method of | 
presentation should appeal to all students to whom the | 


language problem presents no difficulty. 

The field of human knowledge that the encyclo- 
pwdists of the Kighteenth Century were so confident | 
they could wholly cover has now extended far beyond | 
the limits of individual capacity and the general | 
encyclopedia, with its dozen or so volumes, has usually | 
an extremely small fractional use. In consequence, | 
recent years have seen the development of the special | 
encyclopedia, the latest of which is Van Nostrand’s | 
Scientific Encyclopedia. In this, all such material as | 
history, art, topography, music, and so forth, finds | 
no place, the subjects covered being chemistry, physics, 
mineralogy, geology, botany, astronomy, mathematics, 
navigation, aeronautics, medicine and engineering. 
Much of this matter may seem extraneous to the 
engineer who does not pause to consider how far such 
sciences as chemistry, physics and mathematics, for 
instance, have entered into engineering practice. The 
practical side of engineering, it must be admitted, is 
necessarily dealt with in a somewhat elementary way, 
and the entries are, of course. arranged in alphabetical 
order which involves juxtaposition of non-allied sub- 
Thus, anyone interested in thermal radiation, 


jects. 
will find the Stefan-Boltzman Law cheek by jowl| 
with the entry Steganopodes, which refers to the | 


bird group of pelicans. A valuable feature of the | 
work is the succinct expositions given to such things | 
as Stokes’ Theorem, and Legendre Functions, about 
which the average man may require to refresh his 
knowledge. The encyclopedia consists of a single 
volume only, though this has 1,234 double-column 
pages. The size and format allow of clearer illustrations 
than are usually found in such works, and the cross- 
indexing is done on a plan which makes reference easy. 
The flyleaf contains a list of the 21 contributing and 
consulting editors, all of whom are connected with 
universities and colleges in the United States. The 
treatment, however, is of quite an international 
character and British readers, though they may find 
unaccustomed spelling sometimes irksome, will be 
glad to see now and then explanations of terms not 
in common use over here. Altogether, although the 
price is 50s, net, the encyclopedia should form a useful 
work of reference. The publishers are Messrs. Chapman 
and Hall, Limited, 11, Henrietta-street, London, W.C.2, 


Metals, and notably most of the various classes of 
steel, waste away in current use by oxidation in the air 
at ordinary temperatures, and when they are subjected 
to chemical reactions and high temperatures corrosion 
takes place at a greatly inereased rate. These are 
commonplace facts; they uave exercised the minds of 
corrosion committees in this country and throughout 
the world; they continue to do so, and the problem 
remains practically unsolved. Many books have been 
written on the subject, and one which has come under 
our notice is entitled AKorrosionen an Eisen und Nicht- 
eisenmetallen, by August Siegel, is a very comprehen- 
sive record of actual experience acquired in everyday 
practice in electric power stations and distribution 
systems, and with ship machinery. It deals in detail 
with the classes of corrosive action liable to be set 
up, with the likely causes for such corrosive action, 
the influence of grain size and Brinell hardness upon 
resistance to eorrosion of condenser tubes, corrosion 
attributable to the return current in tramway systems, 
to insulation defects at batteries in power stations, 


and so forth. Electrolytic corrosion of the various 


| of France. 


| increased 
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roller and ball bearings of rotary pumps, according to 
the metal of which they consist, the chemical deteriora- 
tion of brass tubes in surface condensers and oil coolers, 
electrolytic corrosion on board ship, and the causes of 
the corrosion of steam-turbine blades are all exten- 
sively reviewed. ; 


' 
Improved 
conditions of draughting and control of regenerator 
result from their application. The 


The book is issued at the price of 


| 19-50 marks by the Verlag von Julius Springer, Berlin. 


Another German book on the same subject is entitled 
Metallschutz, vol. i, by Dr. W. Wiederholt. This deals | 
with the causes of corrosion and with the protective | 
means generally employed. The latter include the | 
protection of metals by the addition of alloying elements, | 
by dealing with the corrosive medium, by protective 
metallic coatings and by organic and inorganic non- 
metallic coverings. Further chapters review protection 
by chemical or electro-chemical treatment of the outer 
surfaces, and discuss the precautions to be taken in 
the production of metals, in the hot and cold treat- 
ment of metallic elements, and in their transport, 
storage and utilisation. This book is published, at 
the price of 2-70 marks, by the Verlag von B. G. 
Teubner, Leipzig and Berlin. 


In ancient times the Romans exalted water to the | 
rank of a goddess ; to their mind, a source or a stream | 
was a nymph. They were at great pains to collect | 
and distribute that most precious element, for 
drinking, household and agricultural purposes, and im- 
portant remains can still be seen of the great structures 
they erected in this connection in Italy and the South 
Italian engineers have continued the good | 
work of their ancestors, and since the advent of elec- | 
tricity they have successfully turned to account water 
power for the generation of current for various indus- 
trial purposes. We have received an Italian book | 
on hydraulics entitled Le Rete Idrauliche, by Eng.- 
Professor Giulio Supino, which deals extensively with 
the investigation, calculations, and construction 
works of all classes from a source down to the point 
of utilisation of the water. It enters into the charac- 
teristic features of all sources, waterways and supplies | 
of water, calling attention, among numerous other 
technical points, to Fargue’s laws, which establish a | 
connection between the planimetrical course of a stream | 
and its depth and declivity. The author also reviews | 
in detail the subject of precipitation, the volume 











| of flow calculated in all possible circumstances, and 


the numerous problems which accompany turning | 
water supplies to account. The book, which is a very | 
complete treatise on water utilisation, is published by 
Nicola Zanichelli, Bologna. 








OPEN-HEARTH FURNACE DESIGN| 
AND CONTROL.* 


By Dr. R. J. Sarsant. 


Sucn a wide field of knowledge is covered in the 
papers presented to the Symposium that considerable 
comparative study will be necessary before the full | 
implications of all the contributions can be realised. 
It is suggested that the discussion should indicate on 
what lines the most fruitful methods of doing this 
co-operatively should be carried out. In most cases 
the data relate to modifications in the design of the 
so-called conventional type of furnace, but a number 
of special types are described, notably Talbot furnaces 
with auxiliary chambers (North-East Coast), Venturi 
(Lancashire and Glasgow), Hoesch, utilising cold coke- 
oven gas (South Wales and North-East Coast), Terni 
(North-East Coast), as well as the latest designs of the | 
leading British builders. A noteworthy feature is the | 
number of furnaces of which the capacity has been | 
by enlargement of the bath dimensions. | 
The resultant performances have been productive of | 
valuable data regarding the problem of critical dimen- 
sions for the most economical performance. Attention 
is directed to the question of ideal bath dimensions for 
& particular output and class of product. While | 
numerous instances are given of attempts to base | 
performance on unit area of a bath surface, or, alter- 
natively, unit capacity, the question of relative values | 
of shallow versus deep baths, narrow versus wide, and | 
the significance of the height of the crown, merit | 
discussion. Within limits, the wide furnace 
a crown of moderate height is apparently the most 
satisfactory. 

In furnace structure, modern developments tend 
towards increase of robustness of the framework, re- 
movable port blocks, divided and ventilated slag pockets 
and cased regenerators. Controversy may range 
round the relative advantages of the different types of 
reversing valves. Evidence submitted presents advan- 
tages in the straight-through valves and separate flues 


with | 


* Introductory survey of papers presented for the 


| performances, and state that, to obtain an adequate 


|not only of furnace design, the class of process and 


|}under what conditions ? 


| using mixed gas of variable moisture content ; 


|the gas chequer chambers as near to 1,200 deg. ( 


| work and an increase of furnace life has resulted from 


| the use of air me 
|Gas-air ratio control is effected in certain cases by 


tem peratures 
straight roof is favoured in some cases, and the partially- 
domed in others. Twelve-inch crowns, with or without 
15-inch ribs, are favoured. The design of the port 
block has received considerable attention. Forced 
draught has been frequently applied, and indeed much 
of the progress in speeding up output has been due to 
provision of improved draughting conditions. The 
Open Hearth Committee, in their contribution, con- 
siders that, for furnaces of normal port design, high 
gas: air velocity ratios are desirable to give optimum 


ratio, the area of the air port should be at least six 
times that of the gas port. Since, however, the parti- 
tion of the gases to the regenerators must also be to 
some extent governed by the port dimensions, the 
views of the meeting are invited on the bearing of the 
regenerator temperatures on port design, as well as 
statements as to the principal factors which govern gas 
port dimensions. These dimensions must be a function 


product, but also of the gas pressure available at the 
back of the port, a point in regard to which the evidence 
submitted is at present all too scanty. 

In the larger quick-melting furnaces water cooling 
of the nozzle of the gas port is becoming increasingly 
practised, as it has now been abundantly realised that 
the preservation of the direction and volume of the flame 
is essential for optimum working conditions and good 
furnace life. Other parts in which water cooling has 
been found to be effective, to some increased degree, 
are chills separating the furnace chamber and the 
port blocks in tilting furnaces, doors and jambs, 
slides and seatings in sliding damper valves, and under 
the skewbacks of furnaces. Cases are given of the 
abandonment of water cooling of doors and jambs, 
particularly on mixers, where the amount of cooling 
required was negligible, and the upkeep was excessive, 
due to leakage caused by splashes of hot metal during 
charging. In other cases, water cooling, while being 
economical of refractories has been found to be detri- 
mental to output. In one case an air-cooled roof 
trough in South Wales is described. The importance 
of slag-pocket capacity is realised, and in some cases 
slag-pocket dimensions are given. Full information is 
given, in most cases, of the regenerator capacity, design 
and setting of the chequers. There is scope in the 
data submitted for considerable inquiry as to the 
bearing of the question of ideal dimensions upon furnace 
performance. Generally, 9-in. by 44-in. by 3-in. bricks 
are used, though in some cases reference is made to 
other sizes. Practice varies considerably in regard to 
the size of openings in the brickwork, and as regards 
the relative merits of staggered and straight-through 
chequerwork. The indications are that there is a 
tendency towards the increasing use of straight-through 
settings. Repeated references are made to the tem- 
peratures of operation of the individual gas and air 
regenerators. A further point for discussion is the 
question of the desirable range of temperature in which 
the gas and air chequers should be worked. Should 
the temperature of the gas chequers be limited, and 
One view, emanating from 
South Wales, is that there should be a limit when 
when 
the moisture is highest it is necessary to reduce the gas 
chequer temperature. Another practice is to keep 


‘ 
- as 


possible in order to maintain luminosity, the moisture 
in the mixed gases being kept below 20 grammes per 
cubic metre. With cold coke-oven gas, high preheat 
temperatures of air (1,200 deg. C.) is advocated at 
Margam, South Wales. 

Insulation of regenerators, slag pockets and flues, 
where waste-heat boilers are installed, is being applied 
in modern constructions, and is found to be economical. 
Little progress is reported in regard to insulation of 
urnace chambers, but it is known that some progress 
is being made in this respect. Why are we not apply- 
ing roof insulation in this country? A definite ten- 
dency towards the installation of control instruments 
is to be noted. Where the measurement of gas and air 
has been applied, the innovation has generally been 
found to be an advantage. The preservation of brick- 


ters at Normanby Park, Lincolnshire. 





interconnection of valves, as at the Appleby-Froding- 
ham Steelworks, but automatic control is apparently 
not yet favoured. Is this because the appliances are | 
not suitable, or is it on account of objections on metal- 
lurgical grounds? Draught gauges and recorders are 
generally used, either at the outlets of chequer chambers 
or at the stack damper. Considerable advance appears 
to have been made towards the control of the tempera- 
ture and the reversing of regenerators by the use of 





Symposium on Steelmaking (Acid and Basic Open-Hearth 
Practice), held at the annual meeting of the Iron and Steel 
Institute, on May 4 and 5, 1938. Abridged. 





some type of pyrometer. The advantages of such 
control are apparently established. In a number of 
cases the indications of the instruments are supple- 
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| the principal points calling for discussion involve : 

ROLLING STOCK FOR THE SOUTHERN RAII WAY |(a) The ideal dimensions of the furnace chamber ; 

+ 4 * | (6) The relative merits of straight-through valves and 

separate regenerator flues and rotating-drum and 
| butterfly valves; (c) The principal factors affecting 
|gas-port dimensions; (d) The desirable ranges of 
temperature in which the gas and air chequers should 
j be operated ; (e) Whether insulation can be applied 
advantageously in the furnace chamber; (d) The 
reason why automatic control is not applied generally ; 
| and (e) A method whereby furnace performance could 
be assessed. 














BOURNEMOUTH SERVICE, ON 
THE SOUTHERN RAILWAY. 


; Two new trains, which present many departures 
| from the Company’s previous practice, have recently 
| been completed by the Southern Railway for the 
| London-Bournemouth service. Each train consists of 

11 vehicles, and is divided into three portions. The 

first of these, which will serve Weymouth, consists of 
three vehicles—two third brakes and a composite— 
with seating accommodation for 24 first-class and 120 
| third-class passengers. The second, which will serve 
| Swanage, consists of two vehicles—a composite brake 
}and a third brake—with seating accommodation for 
|12 first-class and 80 third-class passengers. The 
| remaining six vehicles form the Bournemouth portion 
and consist of a combined first-class dining saloon and 
kitchen with seating for 24 passengers, third-class 
dining car with seating for 56 passengers, an open third 
saloon with the same accommodation, two third-class 
brakes, each with accommodation for 48 passengers, 
and a first-class carriage with accommodation for 42 
passengers. The total accommodation is therefore 102 
first-class and 408 third-class passengers, and the total 
. c : weight is 352 tons. 

Fie. 1. Frrst-Ciass Drntne Savoon. | The coach bodies are constructed of hardwood fram- 
ing with steel exterior panels, and are mounted on steel 
underframes, which are carried on standard Southern 
Railway bogies. Each coach is fitted with Pullman 
vestibules and Buckeye automatic couplings. The 
trains are the first to be painted with the new Southern 
green, which is lighter in appearance than the present 
familiar colour. As lining no longer serves a purpose 
on the modern flush-sided stock, it has been omitted 
in the interests of uniformity. The word “ Southern,” 
in gold and black shaded Gils Sans type, replaces the 
words ‘‘ Southern Railway,” and the class designation 
is shown in numerals instead of in letters. As regards 
interior accommodation, the first-class restaurant car, 
a view of which is given in Fig. 1, is decorated 
in yellow, and the seats, of new design, are up- 
holstered in tapestry in soft shades of blue, rose and 
gold on an almond-green ground. The floor is covered 
with a Wilton carpet in a somewhat darker shade of 
green. Lighting is effected from four fittings in the 
ceiling and by a lamp on each table. The car is heated 
by tubular radiators, which are recessed into the sides 
of the saloon between the seats. By thus eliminating 
the usual pipes, the floor width has been increased by 
6 in. Ventilation is provided by two extractor fans 
on the ceiling and by louvres in the side lights. The seats 
in the third-class restaurant car are of similar pattern 
to those in the first class, but are covered with beige 
moquette. The Brussels carpet is of the same design, 
but deeper in tone. The decoration is of light stone 
colour. The heating and ventilation systems are 
generally similar to those in the first-class car. 

The decoration of the first-class compartments also 
follows that of the restaurant car, while the seats have 
independent backs. Lighting is effected by a ceiling 
lamp which is fitted with a gilt reflector, and by four 
aa Olle . “a oy tubular lights, two on each side, between each seat. 
Fic. 2. Turrp-CLass COMPARTMENT. The beeline is by low-pressure radiators under the 
seats, and is so arranged that part of the heated air 
mented by periodic surveys of draught pressures, tem- | formulated, and the ultimate result is that no further | rises behind the seats and enters the compartment above 
peratures through the port and regenerative system, | light is thrown on the subject than can be readily | the seats. Overheating of the cushions is therefore 
and the composition of waste gases, in order to detect | deduced from consideration of the more simple relation- | prevented, and the circulation is improved. Ventilation 


| 
‘NEW TRAINS FOR THE LONDON- 























interference with draughting, air inleakage, and| ships of the rate of fuel consumption or fuel ratio|is effected by a torpedo roof extractor. Fig. 2 
irregularities of combustion. It is doubtful if the full | versus rate of production, which have been so long in| shows the interior of the third-class compartments, 


economical value of such provisions can ever be com-| use in various works in the industry, viewed in the | the walls and ceilings of which are covered with light 
pletely assessed, but one remark in the paper describing | light of the general furnace dimensions and design. | stone-coloured Rexine. Illumination is by three single 
the Cargo-Fleet Works is worthy of repetition, namely, | Further, in the comparison of furnaces involving the | roof lamps, with reflectors which are arranged to ensure 
that * the melters have been encouraged to look out for | question of dimensions, the bath area and capacity | an even distribution of light. Torpedo roof ventilators 
any irregularities in the furnace system as shown by | alone are referred to. No cognisance is taken of the | and radiators, similar in design to those in the first-class 
these instruments.” dimensions of the combustion chamber, which must be compartments, are also fitted. 

In the paper submitted by the Open Hearth Com- | included in a scientific basis of comparison. | 
mittee graphical analyses of furnace performance are| In assessing the value of any major change in furnace | 
discussed and a basis of measurement established for | design it is essential to direct attention to the influence| I.A.E. Rerarr Certiricate EXAMINATIONS.—Practical 
determining the operating efficiencies of furnaces | of such factors as adequate charging conditions, the | tests in connection with the above will be carried out 
working under widely-varying conditions. A “ per-| class of steel made, fettling, gas-producer practice and | in Section A (Mechanical), i. Sane, pate and 
formance ”’ figure is submitted which will not receive, slag control. Speaking as a reporter, I think it will be | sear att on September 10; paem, Se 1a entry on 
: 4 inter ia ee . ; : September 17; Manchester on October 1; and in all 
in our opinion, universal acceptance, principally because | agreed that the information contained in these papers | 1... again on December 3. In Section B (Electrical), 
values of heat input are involved which it is difficult | is of so complete and wide a nature that a considerable | tests will be held in Coventry on September 10 and 
to measure with any accuracy. Further a rather contribution to our knowledge of the design and control | December 10; and London, September 24 and Novem- 
involved method of arriving at the performance is! of open-hearth furnaces has been made. Summarised, | ber 26. 
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“ENGINEERING” ILLUSTRATED 
PATENT RECORD. 


SRLECTED ABSTRACTS OF RECENT PUBLISHED 
SPBCIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 
sllustrated. . 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are giren in Ulalics 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended. 

A person may, at any time within two months from the date of 

advertisement of the aceeplance of a Complae Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


ELECTRICAL APPARATUS. 


478,694. Henry Hughes and Son, Limited, of 
London, and D. O. Sproule, of London, Echo- 
Sounding Apparatus. (2 Figs.) July 30, 1936.—The 
invention is an echo-sounding apparatus simplified and 
reduced in weight as to be suitable for aircraft 
for altitude determination. A bar is pivoted at b and 
carries on one end a soft-iron armature attracted by the 
timing magnet l, the winding of which is energised by 
currents controlled by the contacts x? w? closed by the 
pendulum w. To oscillate the bar, a spring g is com 
pressed by the bar when the timing magnet lis energised 
and a restoring spring tends to urge the armature towards 
the timing magnet. Since the bar has a definite periodic 
time, it is used to control the sound-pulse transmitter, 
thus reducing the weight of the apparatus asawhole. The 
bar carries inertia-operated switches the periodic times of 
which are adjusted so that when the bar is brought to 
rest by the spring ¢g, the pendulum w moves away from 
the bar and closes the contacts w? and z*, thus making 
the cirenit to the winding of the timing magnet. Further 


80 
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(478.694) 


movement of the pendulum closes the contacts 2? and y? 
to make the circuit to the winding of the contactor for 
the sound-pulse transmitter. This arrangement ensures 
that whenever the bar is arrested by the spring q the 
sequence of completing the circuit of the timing magnet 


and of the sound-pulse transmitter and the release of 
the timing magnet is effected correctly. To avoid 
chattering of the contacts the blades are laminated, 


causing friction when deflection occurs. To enable the 
moment of reception of the echo pulse relative to the 
moment of emission of the sound pulse to be seen, a pulse 
magnet d on the bar is energised by pulses from an 
amplifier excited by the echo-pulke receiver f. Close 
to the path of the pulse magnet d a number of fingers 
of magnetic material with their free ends bent over and 
whitened are mounted behind a scale so that movement 
of any finger by the pulse magnet can be seen relative 
to the scale.—{ Sealed) 


INTERNAL-COMBUSTION ENGINES. 


475,030. J. B. Barrett, of London, Fuel- 
Consumption Indicator. (9 figs.) February 8, 
1937.—The invention is an apparatus for measuring | 
the fuel consumption of an aircraft in flight. The two 
measuring chambers 2, 2a each have a pair of inter- 
communicating expanding metal bellows arranged in 
tandem. The upper bellows of each pair is attached to 
the casing and is constantly in communication both 
with a pipe 3 or 3a and with th: lower bellows of the 
pair. Each of the bottom walls of the lower bellows has 
on ite under face a guide rod 5, working in a guide pillar 
on the base of the casing, and also pivots for the upper 
ends of a pair of connecting links The links are 
pivoted at their lower ends to the respective free ends 
of a pair of rocking levers 8 fixed on a central spindle. 
rhe spindle carries at one end a disc to the face of which 
are attached the lower ends of a pair of controlling links 
12, and to the rear, at corresponding points, the lower | 
ends of a pair of telescopic spring links. The upper 
ends of the pair of controlling links 12 are similarly 
attached to a cam mounted loose on a spindle 15. A/| 
dise keyed on the spindle 15 carries the upper ends of 
the spring links. The spindle extends through a fluid- 


tight seal into a valve casing 21 and has keyed to it an 
arm engaging a slot formed in the stem of a double piston 
piston 


valve. The heads control the communication 





| device. 
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between the pipes 3 and 3a, and inlet and outlet pipes 
and 28, respectively. To ensure that the piston valve 


will move with a snap action, the disc carrying the upper | 


ends of the spring links has two notches engaged by 
detents which are actuated by the cam. The inlet 
pipe 27 is connected to the fuel pump and the outlet 
pipes 28 are connected to the carburettor float chamber 
of the engine. Fuel is supplied by the pump through 
the pipe 27, the jvalve 21 and the pipe 3a to the 
measuring chamber 2a. This chamber expands and the 
lower wall of the lower bellows moves downwards, the 
links causing the levers 8 to rock and compress the bellows 


Fig.1. 
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of the other measuring chamber 2. The fuel in this 


chamber is forced out through the pipe 3 and the casing 21 
to the pipe 28 and the float chamber of the carburettor. 
During the downward movement of one end of the 
rocking levers 8, one spring link is elongated due to the 
locking of the upper disc by a detent. The movement of 
the cam eventually causes the displacement of this 
detent, whereupon the disc and its spindle 15 are rapidly 
rotated under the action of the elongated spring link. 
The movement of the spindle 15, however, causes the 
displacement of the piston valve to the opposite extreme 
position. Fuel is now supplied to the other measuring 
chamber and the operation repeated in the reverse way. 
The change-over of the valve occurs each time a pre- 
determined volume of fuel has been discharged to the 


carburettor float chamber, and the variations in pressure | 
within the measuring chambers actuate the indicating | 
Each chamber is connected by a pipe to one | 


of a pair of opposed bellows elements 35a, each com- 
posed of three bellows and attached by the outer end 
to a wall of the compartment. The inner ends of the 


elements are rigidly connected by a rod which operates | 


a pawl and ratchet wheel mounted on a spindle 41 
attached by a flexible shaft to the pointer of an indicator. 
Each set of bellows 35a is operated by the change in 
pressure in the measuring chambers. Since the appa- 
ratus is designed to work at a very low pressure the 
power necessary to operate it may be derived from the 
norma! fuel-pump of an aircraft engine and no secondary 
pump is necessary. (Sealed.) 


MISCELLANEOUS. 


474,042.G. and J. Weir, Limited, of Glasgow, and 
Cc. G. Pullin, of Glasgow. Anti-Friction Bearing. 
(9 Figs.) April 22, 1936.—The invention is an anti-friction 
bearing which will overcome the disadvantages of oscilla- 
tory movement which may be as small as plus and minus 
30 minutes. An angle for a V-shaped groove has been 


27 | 
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an intermediate race | interposed between two by ag 
| races 2, the grooves of which are engaged by balls 3. 
The balls 4 form the free-wheel elements. When an 
| axial load is applied from an oscillating shaft having a 
relatively small rotational movement of, say, plus and 
minus 2 deg., the bearing is so arranged that clockwise 
rotation will be carried by one set of balls and anti- 
clockwise rotation by another set of balls. When the 
load is applied to the top race 2 in a clockwise direction, 
the top ball 3 will roll between the top race 2 and race 1, 
When the direction is reversed, the race 1 causes the 
lower ball 3 to roll between it and the lower race 2, The 
reversal is brought about by the balls 4, which are 
arranged in grooves to form a free-wheel mechanism. 
| The free-wheel locks the lower races 2 and | for clock- 
| wise, but allows counter-clockwise rotation ; similarly, 
= top race is free only for clockwise rotation. This 
| 





permits of a steady rolling of each set of balls under 
9 


alternating loads. Fig. 2 shows a combined thrust and 
| radial load bearing, the radial part of which consists of 
two roller bearings each including rollers 10, an inner 
race 1], and an outer race 12. An axial type freewheel 
is incorporated in the thrust bearing, and is formed by 
| rollers 13 running in grooves of tapered depth in the 
race 1. (Sealed.) 


STEAM ENGINES, BOILERS, ETC. 


473,744. Babcock and Wilcox, Limited, of Lon- 
don,and E. L. Luly, of London, Water-Tube Boiler. 
(1 Fig.) February 4, 1937.—This invention is designed 
to overcome the difficulties arising from the inaccessibility 
of superheaters and reheaters in horizontal-tube boilers, 
and to provide simple control means for regulating the 
flow of hot gases over the superheater tubes. In a boiler 
of which the tubes are horizontal or slightly inclined, the 
gas space beyond the main bank of tubes is divided into 
vertical passes, in one of which, bounded on one side by 
part of the casing, is disposed a superheater or reheater 
with its tubes vertical and its inlet and outlet headers 
at the lower end, so that it can be withdrawn for repair 
without disturbance of any other set of tubes. The 
headers are disposed in an extension of the casing out of 
the direct path of the’ gases. A main bank of steam- 
| generating tubes 1 is connected to downcomer and 
upcomer headers and a steam-and-water drum 4. A 
row of tubes 6 is led from the uppermost tube holes in 
the downcomer header, while similar rows of tubes 7 
and 8 extend from the upcomer header to the drum 4. 
| The inclined and vertical portions of the tubes 6 support 
a baffle 9, while the vertical portions of the tubes 7 and 8 
are provided with baffies 10 and 11, which make, in 
conjunction with the casing, four passes. Extensions 
above the uppermost portions of the tubes are provided 
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found experimentally which, when employed together 
with a flat or slightly concave opposed track, will give a | 




















coefficient of friction as low as 0°0005 or 0°0006. The | 

~ 
Fig.2 2 with dampers to control the flow of the gases. A super- 
12- ; fT heater of the inverted-U type is contained wholly within 
SA an | the outermost pass, the steam inlet and outlet boxes 
0 7) {0 being in an extension of the casing out of the path of the 
gases. The next pass accommodates a steam reheater 
a or a second superheater of the inverted-U type, with the 
Ng ii inlet and outlet boxes disposed in a casing formed bv the 
fame - | baffle 9 and partitions extending across the boiler. 
| | Another pass of narrow depth is left free of any st2am- 
/ 4 heating surface, thus allowing full steam-temperature 
| control. The inlet and outlet headers and the casing 
| portion 12a are supported by a trolley 31, while suitable 
provision is made for maintaining the top end properly 








(474 042) 


| 
| in dotted lines, for repairs. 


bearing incorporates a common flat or slightly concave | 
track interposed between two sets of balls, with two | 
outer races each of the approved V-form. 
also incorporates one-way clutches in the form of double | 
freewheel devices devoid of backlash, in which, when 
subject to small oscillatory movement, the two sets of 
balls roll round paths in opposite directions. The one- 
way clutch device is a cage having a number of ball- 
jambing wedges, the action of which permits free rolling | 
in one direction only. The thrust bearing in Fig. 1 has 





The assembly | a 


positioned when withdrawn from the boiler unit, as shown 
Withdrawal may be effected 
within a short time of the shutting down of the generator 
resulting in a considerable saving of time, while repairs 
nay be carried out with greater ease than within the 
confined space usually available. Withdrawal also 
facilitates access té the second superheater. Due to 
their vertical position, the superheaters may be very 
simply suspended from above. With this arrangement 


| of inverted-U tube there is positive and complete drain- 


ing of the superheater at all times.—{ Accepted, October 19, 


1937.) 
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14-FT. HIGH-PRESSURE BUTTERFLY 
VALVES ; BOULDER DAM, POWER 
HOUSE.* 


By P. A. Kinzie. 


In the last article (page 59 ante) a general descrip- 
tion was given of the arrangement of the power 
house at Boulder Dam, in the Nevada wing of which 
there is provision for eight 115,000-h.p. hydraulic 
turbines, while in the Arizona Wing there is accom- 
Fig.368. pins 








turbines divide themselves into three groups of four 
large turbines and lange :yalves, and one group of 
three large and two small turbines, and in such groups 
the penstocks and turbines can be controlled by 
their respective intake towers. In order, however, 
to avoid shutting down a whole group, or 25 per cent. 
of the total power, it was decided to protect each 
turbine by its own butterfly valve, so that any one 
could be shut down for repairs, inspection, or any 












other purpose, without necessitating the closing of 
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minutes, in order to avoid dangerous pressure rises 
in the system. Under emergency conditions it was 
established that the 14-ft. butterfly valves would 
have to interrupt a flow of 8,000 cusecs, while the 
smaller valves would have to take care of a flow of 
some 4,000 cusecs. 

Under normal conditions, these valves will not 
be closed until the turbine wicket gates are closed, 
and will not be opened until after their by-pass 
valves have been closed, the turbine scroll cases 



























Fie. 369. 


modation for seven 115,000-h.p. turbines and two 
of 55,000 h.p. The large machines, it will be 
remembered, are supplied by 13-ft. diameter branch 
penstocks, and the smaller by 9-ft. penstocks, all 
leading from the two larger 30-ft. penstocks laid ‘in 
tunnels on each side of the gorge. At the end of 
the branch penstocks, where these come into the 
power house, each of the large turbines is protected 
by a 14-ft. diameter butterfly valve, and in similar 
manner the smaller branches terminate in 10-ft. 
diameter butterfly valves of substantially similar 
design. There being four main penstocks, the 


* Seventh Article of the series contributed by Officials 
of the United States Bureau of Reclamation, Denver, 








Colorado, U.S.A. See vol. exliii, page 1 (1937). 
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the intake tower cylinder gates. This arrangement, 
in addition to ensuring the safety of the power plant, 
protects the turbine wicket gates from erosion, due 
to leakage under high head, such as would otherwise 
occur if any turbine was shut down for any length 
of time, while the others of its group continued to be 
supplied by the penstock concerned. 

e operating conditions under which these larger 
valves work include a maximum static head of 
592 ft., to which it was considered advisable to add 
an allowance for water hammer, bringing the figure 
to 625 ft, The complex penstock header system, 
with their branches to the turbines and to the outlet 





works needle valves, made it necessary to provide 
for closing time cycles of not faster than four 
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filled, and the pressure therein built up until it is 
nearly equalised on both sides of the valves. Operat- 
ing under a maximum head of 626 ft., they are 
designed to close safely in five minutes under a pres- 
sure of 300-lb. per square inch in emergency con- 
ditions. A section of the powet house, showing two 
of the large turbines, is given in Fig. 368, above. 
This indicates the position of the butterfly valves 
and other plant to be dealt with later. Tapered 
pipes of steel plate connect the valves with the 
scroll case inlet, the passages through the valves 
being designed gradually to increase the flow through 
them from 14-1 ft. per second at the inlet, to 23-2 ft. 
per second. The tapered connector pipe extending 
from the downstream valve flange to the inlet to 
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the turbine scroll case is cut to length after both | 
turbine and valve are finally set in their correct 





bearing. On the outside of its upper part the piston a 
is threaded, and is fitted with a screwed ring, on 





71. Frytsaep Vatve Parts Leaviyne MaAKers’ Works. 


| screwed into a hole in the rotor stem at the top 
of the valve, the whole valve complete can be 


positions. A cast-steel flange is provided on the | the outside of which are cut gear teeth. The latter | handled by the 300-ton overhead travelling cranes 


inlet end of these pipes, capable of being telescoped 
over the pipe and away from the valve. This | 
makes it possible to make this joint the last thing 
and to insert these valves or release them from the 
line, at the same time accommodating inaccuracies 
of setting in the turbine scroll-case end flanges. 

The 14-ft. valves are fitted with a 12-in. by-pass, 
arranged with electro-hydraulically controlled needle 
valves for service use, and manually-operated gate 
valves for guard valves. The smaller penstock valves | 
are fitted with 8-in. by-passes. 

As has been stated already, the large and small | 
butterfly valves are to all intents and purposes 
similar, and it will suffice therefore to deal with 
one size only. The drawings given in Figs. 372 to 
393, Plate VIII, all relate to the large 14-ft. valves. 
Each valve consists of the heavily-ribbed butterfly 
leaf carried by two stub stems housed im the 
vertical plane in a body casting, consisting of an 
upper and a lower part, as shown in Figs. 376 to 
385. The body castings are bolted together on the 
horizontal centre line, and each part is stiffened with 
flanged ribs. The major members of the valve are 
alloy steel castings containing 1-25 per cent. nickel, 
and having an average tensile strength of 85,000 Ib. 
per square inch, a yield point of 50,000 Ib., and 
elongation of 20 per cent. in 2 in., with reduction of 
area of 35 per cent. The stub stems are nickel 
steel forgings, having an ultimate of 
100,000 Ib. per square inch, yield point of 75,000 Ib., 
and reduction of area of 55 per cent. The stub 
stems form pivots 32 in. in diameter; they are 
pressed into 28-in. holes in the valve leaf castings, 
the heavy collars with which they are provided 
being bolted to the leaf. Details of the valve leaf are 
given in Figs. 386 to 393. It is a lenticular-shaped 
casting, with front and back plates from 4} in. to 
3} in. thick, supported by ribs 4 in. and 3 in. thick. 
It is grooved circumferentialiy for the seal ring, 
except at the top and base, where the stub stem | 
collars are bolted on. The seal ring is in four parts, | 
provided with the wedge adjustment arrangements, 
and locking devices, shown in Figs. 392 and 393. | 

The lower stem of the leaf is carried upon a roller | 
thrust bearing, which takes the weight of the leaf and 
upper stem. This bearing is shown in Figs. 374 and 
375. An oil-driven hydraulic jack is provided to raise | 
the leaf, stems, &c., weighing complete about | 
120,000 Ib., pressure being applied to the underside 
of the piston a, which carries the roller thrust 





mesh with a pinion on the upper end of the short 
spindle 6. If the high-pressure jack is operated 
and the leaf and bearing lifted, the spindle b can 


be turned by a wrench and the screwed collar | 


worked up or down to suit the vertical adjustment 
of the leaf. 

The valve leaf when subjected to a static pressure 
of 300 Ib. per square inch sustains a total horizontal 
load of 6,500,000 Ib., and under the required test 
pressure of 500 Ib. per square inch this rises to 
10,800,000 Ib., or 5,400,000 Ib. on each stem, 
involving very heavy loads on the bearings. It was 


| a difficult problem to arrange to transfer these loads 


uniformly through the body castings to the flanges 
and bolts connecting with the penstock. The 
solution arrived at involved the provision on the 
vertical centre line of the top and bottom half 
castings of box girder stiffeners connecting the stem 
bosses with the up and down stream the 
box form merging into a stiff cireumferential return 
rib provided to reinforce the inlet and outlet flange. 
This box girder arrangement is shown dotted in the 
two half-plans, Fig. 385, and in the elevations, 
Figs. 376 and 377. The return rib will be seen in 
Figs. 379 and 385, and the details, Figs. 381 and 382. 
As further reinforcement to the body castings, which 
have a ruling thickness of 34 in., a circumferential 
rib at right angles to the axis of flow, 3 in. thick 
and with a Tee-head 15 in. wide, surrounds the body 
on the line of the leaf axis, as shown in Figs. 376, 
379 and 385. By means of the box girder and rein- 
forcing flange construction, stresses are distributed 
in a practically uniform manner through the flange 
bolts to the connecting penstock flange, this being 
necessary to avoid all risk as the construction 
programme required these valves to serve as bulk- 
heads prior to the installation of some of the turbines. 
The circumferential reinforcing ribs, which merge 
into the side walls just above and below the hori- 
zontal joint, serve not only to strengthen the body 
castings in line with the seal grooves, but also help 
to take up the vertical reactions produced by the 
heavy end thrusts on the box girders imposed by the 
stem loadings. 

Extensions cast integrally with the bottom half 
of the body and shown in Figs. 373, 378, 385, &c., 
serve as feet upon which the valve stands upon con- 
crete pedestals furnished with mounting blocks. The 
pedestals are divided to afford access to the thrust 
bearing described above. By means of a hook 





|in each wing of the power house. Similarly with 
|the rotor removed, the remainder of the assembly 
can be handled in a like manner. The specification, 
calling for a test pressure of 500 Ib. per square inch 
on the up stream face of the valve, stipulated that 
under these conditions leakage was not to exceed 
50 gallons per minute. The heavy loadings involved 
made flexure of the leaf and stems inevitable, and 
some difficulty was experienced in arriving at a 
satisfactory design of stem and mounting which 
would ensure free operation under all conditions. 
The solution was found in making the stem bushings 
of slightly barrelled exterior form, the true cylinder 
giving place to a parabolic shape, with the largest 
diameter a good fit in the bores in the body castings. 
Under varying loads and deflections, the stems can 
thus cant slightly, although the curvature of the 
faces is sufficiently slight not to reduce too much 
the resulting elliptical area of contact between the 
stem bush and its bore under heavy load. This 
arrangement has proved satisfactory. After full- 
load tests, on dismantling prior to shipment, these 
areas of contact proved to be in perfect condition, 
not exhibiting any signs of crushing, although the 
unit loadings were as high as 15,500 Ib. per square 
inch. 

In addition to the bushings for the stems, flanged 
rings of cast manganese bronze are set in the 
castings so as to the stem collars, as 
shown in Fig. 372. “Inside the flanges of _ 

i i , fitting into grooves in the 
v4 a on att a substantially watertight 
seal, so that either of the stem bushings may be 
withdrawn with the leaf either in the wide-open 
position, or with full reservoir pressure behind the 
valve. 

Under normal conditions of operation, with a 
pressure of 300 Ib. per square inch and flow of 
2,000 cusecs, calculations showed that a torque 
equivalent to about 2,170,000 lb.-ft. would be 
required to work these valves, while under emer- 
gency conditions and a flow of 8,000 cusecs, the 
torque would have to amount to 4,000,000 Ib.-ft. 
Couplings to transmit such forces and at the same 
time allow for the anticipated deflection of the 
stub stems proved difficult to devise, until recourse 
was had to the splined tubular connection shown in 
the general drawing, Fig. 372, and in the photographs 
reproduced in Figs. 369 and 370. The upper end‘of 





‘the top stub stem, and the bottom end of the shaft 
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of the hydraulic motor which will be dealt with in 
the next article, are both cut with heavy splines. 
The connecting muff coupling is broached to corre- 
spond. The couplings are 2 ft. 10} 'in. long by 
28 in. in diameter, with collars 29 in. in diameter at 
the upper end. Under the collars neck rings are 
arranged fixed to the rotor body casting and fitted 
with glands and packing, and holding the coupling 
in place if the rotor unit is lifted off the valve body. 
The couplings are machined from nickel-steel 
forgings and have diaphragms welded inside their 
224 in. bores to prevent oil escaping from the motor. 
Fig. 369 shows on the left two of the stem couplings 
rough turned and weighing 2,443 lb. each. The 
upper and lower stub stems shown to the right 
weighed 11,800 Ib. and 11,311 Ib. each, respectively. 
Fig. 370 shows an upper stub stem. The groove 
in the large collar is for the piston ring seals men- 
tioned above. The splined end is partly shrouded in 
a protecting sheath provided as a bearing for 
stuffing box packing arranged just above the upper 
stem bush. Fig. 371 shows parts of a valve ready 
for shipment from the makers’ works. 


(To be continued.) 








THE DEFLECTION OF TURBINE 
ROTORS. 
By S. J. E. Moyus, B.Sc., A.K.C. 
In determining the critical speed of a turbine 
rotor, the static deflection of the rotor is required. 
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Fig. 3. 


article describes an analytical method involving t Mm 
tabulation which gives the deflection at each { EI dx—ly,=0, 
load directly. ° 
TABLE I.—Benpine Moment anp Deriection TABLE. 
Shaft is of Steel. E = 30 x 10* Ib. per square inch. 
Section. a 3 4 5 | 6 7 | s | 9 | 10 
| | } | ! 
rs “7 * 50 150 | _ 300 | 350 | 400 450 410 370 180 | 60 
a a . in| 0-50 | (1-60 | 2-90 4-40 | 6-10 | 8-00 9-85 | 11-45 | 12-85 | 14-05 
b ‘a . im. | 14-10 | 18-00 | 11-70 | 10-20 8-50 6-60 4°75 | 3-15 1°75 0-55 
BO ities on Bed DA Billo MS 1-4 | 26 | 28 | 2-0 17 | 15 1:3 1-1 
We ').') ')ib.-in. 25 240 | 870 | 1,540 | 2440 | 3,600 | 4040 | 4237 | 2318 843 
Wb ..  J.lbin | 705. /| 1,950 | 3,510 | 3,570 | 8,400 | 2970 | 1,947 | 1,165 315 38 
=Wa.. -Ib.-in. 25 265 | 1,135 | 2.675 | 5,115. | 8,715 | 12,7 16,992 | 19,305 | 20,148 
Wo... Ib.-in. | 18,860 | 16,910 13,400 | 9,830 | 6,430 | 3,460 | 1,518 348 33 — 
-2W a .Ib.-in. | 24 | 236 | 910 | 1,868 | 2,977 | 3,939 4,150 3,666 | 2,314 759 
520 b Ibein,| 646 | 1,864 | 2,661 | 2,963 | 2,686 | 1,806 | 1,021 273 29 — 
| 
M Ib.-in. | 670 | 2,090 3,571 | 4,831 | 5,663 | 5,835) 5,171 | 3,989 | 2,843 759 
be - in& | 0-7864 | 21-1499 | 1-6286 | 2-2432 | 83-0172 | 2-6087 | 1-9175 | 1+3737 || 0-9547 | 0-6307 
: aes Ib, per in. 427 | 3,489 8,903 | 15,165 | 20,620 | 35,800 | 45,200 | 49,280 | 41,000 | 18,345 
| 
out Ib. per in. | 12,033 | 9,340 | 35,040 | 35,170 | 28,720 | 29,580 | 21,790 | 13,550 | 5,585 718 
> 2M S= tb. per in, 427 | 3,916 | 12,819 | 27,984 | 48,604 | 84,404 | 129,604 | 178,834 | 219,834 | 238,179 
‘ | 
>> ones Ib. per in. | 199,343 | 171,003 | 135,063 | 99,893 | 71,173 | 41,643 | 19,853 | 6,303 718 _ 
b @Mé8z in, x ; . ees . ‘ ° 
gD tT “to | 0-014 | 0-116 | 0-343 | 0-652 | 0-943 | 1-272 | 1-406 | 1-287 | 0-878 | 0-290 
> Mi? ins | 0-228 | 0-625 | 0-804 | 1-004 | 0-901 | 0-761 | 0-447 | 0-165 | 0-021 oo 
y in. x 10-* | 0-242 | 0-741 | 1-237 | 1-656 | 1-934 | 2-083 | 1-853 | 1-452 | 0-899 | 0-299 
A rotor with multiple concentrated loading is| where y, is the deflection at the load W,, and at 

shown in Fig. 1, each load being assumed to act at | any point on the rotor, M is the bending moment 



















































































the middle point of a 
small length 8z of the 
rotor. Itis assumed that 
the rotor is simply sup- 
ported, i.e., the bearings 
are free to take up the 
slopes of the journals 
through spherical seat- 
ings. To ensure complete 
generalisation of the prob- 
lem, each small length is 
of different diameter. 
The total rotor weight 
can, therefore, be written 





The loading due to its own weight, including discs 
and blades, &c., is of a complex nature, and is 
invariably split up into a number of concentrated 
loads. The critical speed of the turbine rotor is 
then give.: by the formula 

= Wy 


Rx = 187 a/ Fa 


where R, is the critical speed in revolutions er 
minute and y in. is the deflection of the rotor at 
any load W.* 

[t will thus be realised that the main problem 
confronting the designer is the obtaining of a deflec- 
tion diagram of a beam of varying section with 
multiple concentrated loading, since the deflection 
at each load is required. 

Graphical and semi-graphical methods are usually 
employed to obtain the deflection, and apart from 
the attendant errors inevitable in all graphical 
methods, they involve considerable labour. This 





* This formula has been verified experimentally by 
W. M. Wallace. See ENGINEERING, vol. lxxxv, page 347 
(1908); The Engineer, vol. 121, 
vol. 122, pages 113 and 184 (19 





Pe 495 and 518, and 


as 
+ W,= = W, + W2+ Ws; 
wy - Wa 
a ~ and the rotor length be- 


tween bearing centres 


can also be written as 
L=ZX82,+82,+ 52+ . 82. 

The first step is to obtain the bending moment 
at each load. This is obtained in a general form 
at the load W,, z having any value between unity 
and n. 

With the disposition of the loads as shown, the 
reaction at the point A can be written down as 
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due to the applied loading; m is the bending 
moment due to a unit load acting alone at the 
section z; I is the moment of inertia of the cross- 
section ; and E is Young’s Modulus. 

In this method, where tabulation is used, a very 
near approximation is given when the integration 
is replaced by summation, and the deflection of the 
rotor at the load W, can now be written as 

nMm 


1 EY ** 


where M, m and I, previously defined, will be the 
average values over any small portion of length 
5a. The bending-moment diagram for the rotor 
with unit load acting at the section z is shown in 
Fig. 2, and from this it will be seen that the bending 
moment at any section from unity to z can be written 
ag 


¥z =X 


on te, 
L 
and the bending moment at any section from z + 1 
to n can similarly be written as 
on 


L 
Inserting these two values for m, with their 


limits, in the expression obtained above for the 
deflection y,, enables this deflection to be written 





Ry =+ EW, 6, + Wy 5, + Wy 0, 4 W, 5 sani 
. Ba 71h 2% 3°37 n On- be sete “ s bM8z 
Similarly, the reaction at the point B can be written ¥- EL 2 1 ite «eo elie cola 


down as 
1 
Ry == Wit, +Wa ae +Wy a+ Wn ap. 


The bending moment at the load W, can therefore 
be written in the form 
n 
wo 


b 
T= Wat TDW 


In order to obtain the defiéction at the load Wz, 
use is made of the Principle of Virtual Work, 
which can be e in the following mathe- 
matical form, and states that : 





where the particular values obtained for M and m 
at each load can be assumed equal to the average 
values of these quantities over the corresponding 
small portion of length 82 containing the load. 
As the slope of the bending-moment diagram due 
to the applied loading changes at each load, this 
assumption is therefore slightly in error, but is 
negligible when a sufficiently large number of 
loads are taken, and the bending-moment diagram 
tends to approach the continuous curve which 
actually occurs. It will be readily appreciated 
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that the form obtained for the deflection y, lends 
itself to simple tabulation, and this is illustrated 
in Table I. 

This example is only intended to serve as a guide 
to the type of tabulation which can be adopted, 
and is not an actual practical example which 
cannot be reproduced here for lack of space. In 
dealing with large turbine rotors, the author has 
found it desirable to split the loading into as many 
as fifty single concentrated loads to obtain the 
necessary accuracy. ° 

In considering the relative merits of this tabular 
method and commonly employed graphical methods, 
both methods are inherently just as accurate for 
the same number of concentrated loads employed. 
he tabular method seeks only to shorten the labour 
and to eliminate the attendant drawing errors of 
the graphical methods. The example is shown with 
its loading in Fig. 3. Ten concentrated loads 
have been chosen, the portion of the shaft over which 
each load acts being of different length and diameter. 
Each load is taken to include the weight of the 
portion of the shaft over which it acts. 

In conclusion, in a practical example representing 
modern practice, the deflections were obtained 
by the above method, and by Moir’s semi-graphical 
method which involves constructing the bending 
moment and deflection diagrams. The loading 
was split up into 25 loads, and the deflections 
obtained by both methods for the middle 14 loads 
agreed, on the average, within 2} per cent., the 
latter figure being usually taken as the margin of 
error allowable with graphical methods. 

Comparison has only been made in the case of 
the deflections under the middle loads, as most 
of the rotor weight is concentrated over the middle 
portion, where the discs carrying the blades and 
packers, &c., are situated, and consequently give 
only the terms of any account in the © W y and 
= W y* expressions in the formula for the critical 
speed given at the beginning of the article. 

Finally, the author wishes to thank the Air 
Ministry for permission to publish this article. 
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Grinding Practice. By F. H. Corvin and F. A. STantey. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 18s.] 

‘Tae name of Fred Colvin has for very many years 

been widely known to machine-tool users as the 

Editor of the American Machinist and of the inval- 

uable American. Machinists’ Handbook. Associated 

with Mr. Colvin in the latter, Mr. Stanley has also 
been responsible for much writing on machine-shop 
practice. The present volume is an interesting 
addition to a number of books which the McGraw- 

Hill Company have published, by these authors 

alone or jointly, or in collaboration with others, 

covering some of the important phases of modern 
machine-tool operation. Such volumes have dealt 
with turning and boring, punch and die making, 

jigs and fixtures, automatic screw machines, &c., 

and the present work is a useful addition to this 

number of very practical volumes. 

Grinding is probably one of the oldest known 
methods for dealing with material too hard to be 
removed by any other process. Its earliest appli- 
cations were mainly for the sharpening of cutting 
edges, &c., but later it found its way into the 
engineering workshops for the removal of surplus 
material and correcting surfaces which had become 
distorted during hardening processes. In the 
modern production workshops, the grinding machine 
has become fone of the most important tools, 
having displaced many of the older methods as a 
result of its outstanding qualities for speed, finish 
and precision. 

It is only by extensive experimental and research 
work that these features, so essential in meeting 
present-day conditions, have been developed, and 
the engineer has now at his disposal machines and | 
abrasive wheels specially designed and constructed 
to comply with the various operations required in 
production methods, As the machine develops 
so must the intelligence of the engineer, if full 
proficiency is to be attained, and it is therefore 
necessary that it should be possible to draw upon a 











full knowledge of the various machines and the 
basic principles of grinding, including wheel and 
work speeds, depth of cut and feed, and the most 
suitable grit, grade, bond and shape of wheel 
required. In addition to the grinding of com- 
ponents, modern methods demand modern cutting 
tools of highly accurate form, and to obtain efficiency 
from these the cutting edges and shapes have to be 
ground with great care. Tool and cutter grinding 
calls for much thought and when grinding such tools 
as cylindrical milling cutters, end mills, reamers, 
&c., and the methods employed must be expeditious 
as well as accurate. With the introduction of 
cemented carbides, new conditions arise and 
additional care must be used, otherwise expensive 
tools may be ruined. 

In the book under notice, the authors deal at 
length with the purpose and operation of the various 
types of machines and cover the numerous phases 
of grinding, from hand roughing to precision work. 
The information and data should be of great value 
to both the planning engineer and operator in 
solving their daily problems. For the tool room, 
the references to cemented carbides, universal 
grinding and fits should be of particular interest. 
The text is supplemented by over 200 illustrations 
and includes valuable grinding data, which will be 
found of great service to all who arg concerned 
with the practical problems of grinding work. 


Market Control in the Aluminum Industry. By Proressor 


Donatp H. Wattace. Cambridge, Mass., U.S.A. : 
The Harvard University Press. London: Oxford 
University Press (Humphrey Milford). [Price 21s. 


net.] 

Tuis important work, volume lviii in the series of 
Harvard Economic Studies, has its origin in a thesis 
for the doctorate degree and has been expanded 
during subsequent research, aided by a travelling 
fellowship which enabled Professor Wallace to study 
the conditions of the industry in Europe, an oppor- 
tunity which he has used to the great advantage of 
the reader. Not only are the sections on European 
markets and plant of intrinsic interest, but they 
serve to throw light on the main problem of the 
book, that of American monopoly. 

The author expresses a fear that he may not 
have realised his original hope of “ making the 
book equally understandable to the economist and 
to the general reader,’’ an expression, it seems, of 
excessive modesty. Although concerned mainly 
with the economics of the production and marketing 
of a commodity of the utmost importance, the 
possibilities of which are not by any means exhausted 
nor even yet fully known, the author reveals a 
lively interest in, and a deep knowledge of, the 
scientific and technological aspects of the problems. 
And the book is so well planned that the more 
technical digressions do not interrupt the line of the 
main argument. The opening chapter, on the 
historical development of the industry, is supple- 
mented by an appendix on the “electro- 
chemical revolution,’ which traces the growth of 


|the science from Faraday, Oersted, and Déville, 


to the inventions of Hall and Héroult, giving a 
wealth of information in concise and lucid form. 
The history of the aluminium industry (or aluminum, 
to use the American term) reflects on the whole 
more credit on the scientist than on the engineer. 

The original researches, which resulted in the 
electrolytic isolation of the metal, were all conducted 
in the interest of pure science, and when a 
method was found, it had to wait 20 years before 
the technical improvement in dynamo design made 
commercial application feasible. Although the 
metal was available in quantity as early as 1889 
(1891 in America), it was not until well into the 
present century, and especially after the war, that 
engineers began to be aware of the full power of 
this new metal as a competitor with the older 
materials, and to direct metallurgical research, 


armed with the powerful new weapon of X-ray 


investigation, towards experimenting with new 


alloys, and anodic and other surface treatment, to 
improve the qualities of the pure metal. 
curious that the material so abundant in nature, 
the isolation of which on a commercial scale became 
possible only after the development of electrolytic 
processes and the high-power low-voltage dynamo, 


It is 








should, in turn, render such signal service to electrical 
engineering as is exemplified in the steel-core 
aluminium cable used in overhead lines, motor 
housings, and, lately, armature windings. 

It is easy to see that the problems particular to 
the aluminium industry should attract an economist 
with a special interest in industrial management, 
but it should be pointed out that the diversity of 
those problems and their close connection with 
questions of a purely scientific and technical charac- 
ter render the study equally important to the 
engineer. A profitable plant, would require cheap 
electric power, bauxite ore, cheap coal, soda, and 
carbon electrodes ; cheap power, coal, and bauxite 
are the essentials, and apparently America and 
Russia are the only countries to possess all these 
within their own borders. Let it be added that a 
staff of experts is necessary, and it will be understood 
how it has become possible for Messrs. The Alu- 
minum Company of America, the first in the field, 
to exercise a practical monopoly. For many years 
their technical staff were unique in possession of 
the knowledge of the ‘highly complex processes 
involved ; they controlled the American ore deposits, 
and an adequate supply of water power. Professor 
Wallace devotes over one-third of his book to the 
study of the relations between this company and 
their customers ; lawsuits, and, litigation are scru- 
pulously analysed and commented on, and the 
question of government’ control and competitive 
methods are discussed. Although this is highly 
specialised matter, and mainly concerned with the 
United States, it is doubtful whether any reader 
will lay down the book until the last page is turned. 





Washington : 


Dams and Control Works. Second edition. 
Bureau 


United States Department of the Interior ; 

of Reclamation. [Price 1 dol.] 

Tus book is a revised edition of a work first pub- 
lished in 1929 giving some account ofdams and 
control works constructed by the Bureau of Reclama- 
tion. The Bureau, since its inception in 1902, has 
completed 138 dams, and is engaged on 21 others. 
The book does not pretend to give an account 
of all these, though certain particulars are tabulated 
at the end ; rather its object is, by means of selected 
examples, to give an informative review of the 
problems which have been encountered as more 
and more difficult:cases have been tackled, and of 
the various solutions adopted. 

Our columns have, from time to time, borne 
witness to works of this kind undertaken by the 
Bureau. In the years which have passed since the 
last edition, great strides have been made, and there 
is therefore much new and interesting material to 
record. The unprecedented conditions faced at 
Boulder Dam furnish matter for a most interesting 
chapter on this structure, and though published 
accounts in our pages and elsewhere have made 
engineers familiar with some features, readers will 
still find matter to interest them in this account, 
illustrated by a good selection of recent views. 
Again, the section on the Grand Coulee dam brings 
out points of quite another character. While 
Boulder Dam is the highest structure of its type, 
Grand Coulee will be the most massive dam built 
by the Bureau, and its construction problems have 
been met in ways presenting considerable novelty, 
and certainly no less interesting in their way than 
those at Boulder Dam. Other dams described 
include some of the older structures, each case being 
selected as typical in some way or other. The 
volume deals with 15 storage dams and six diversion 
dams, among the latter being the Imperial Dam 
and de-silting works for the All-American Canal 
System in connection with the Boulder Dam project 
on the Colorado River. Here, again, of course is new 
matter not available at the date of the earlier 
edition, so that it will be evident that in bringing 
the work up to date, a selection of most interesting 
material has been possible. 

A new and perhaps even more instructive section 
has been added to the work in the form of Part III, 
consisting of special articles dealing with particular 
subjects on which the Bureau’s engineers have 
carried out elaborate laboratory or design investiga- 
tions. These are each written by an expert con- 
nected with the particular piece of work dealt with, 
and are therefore authoritative. The Bureau sete 
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an excellent example in placing such matters before 
the engineering profession, and having’ a first-class 
staff at its command and extensive laboratory and 
testing facilities, is in a position to follow up 
many classes of investigation and research which 
would be impossible in the ordinary way. We 
referred, only recently,* to volumes just published 
giving details of elaborate model experiments con- 
ducted in connection with the exceptionally severe 
conditions at Boulder Dam. In the present book, 
among the topics discussed are high-pressure outlet 
works, the hydraulic testing of structures, structural 
model testing of dams, temperature control in dam 


construction, the trial-load method of analysing | 
Part III is copiously illus- | 
trated by means of drawings, photographs and | 
diagrams, and will be found of great service to | 
engineers engaged on work of the character dealt | 


arch dams, and so on. 


with. 

Altogether the book is well produced and is 
excellent value at the price. It has been prepared 
under the supervision of Mr. John C. Page, Com- 
missioner of the Bureau, Washington, the Editors, 
to whom great credit is due, being Russell Kimball, 
Percy I. Taylor, and William E. Warne. 





By R. EF. Larptaw and PRoFressor 
C. R. Youne. Toronto: The University of Toronto 
Press. [Price 4 dols.}] London: Oxford University 
Press (Humphrey Milford). [Price 18s. net.] 

in their preface to this work the authors point out 

that courses of lectures in engineering law, engin- 

eering contracts and specifications have been given 
by them for many years. The book which is now 
before us embodies an attempt to provide a suitable 
volume to assist those who attend such lectures. 
But it is more than this ; it is a book which should 
commend itself to the practical engineer. His 
duties and liabilities are set forth in the first two 
chapters. There follows a dissertation on contracts, 
specifications, general conditions and engineering 
agreements. Arbitration and expert evidence are 
dealt with separately. The authors, however, do not 
confine themselves to legal matters which solely 
concern the engineer. They deal (inter alia) with 
trade unions, workmen’s compensation, patents, 
trade marks and the promotion of companies. 

In an appendix they provide a number of useful 

typical forms. 

The book is written by Canadians for Canadians ; 
but it is interesting to notice that various legal 
works published in the Mother Country have been 
consulted. This is very natural, because the legal 
principles now applied in the Dominion are based, 
in the main, upon our common law. In the result, 
this excellent little work might be used as a text- 
book by the English engineer. Where much is 
admirable it were almost invidious to single out 
any part for special mention, but the chapter on 
‘* Expert Evidence ” might be read with advantage 
by every engineer who is asked to enter the witness- 
box. Ever since the days of John Smeaton, who, 
in 1782, was asked to explain, on oath, the silting 
up of Wells Harbour (see Folkes v. Chadd (1782), 
3 Doug. 157), the engineer has occupied a promi- 
nent place among the experts who are called upon 
to assist in the administration of justice. 

As to the remuneration of the engineering expert 
witness, one notes a passage which will appear 
strange to the English lawyer. The authors, having 
pointed out that his fee is generally a matter of 
arrangement, go on to say: “ Of course, evidence as 
to facts may be drawn from the expert by subpoena, 
as from any other witness. If an expert is to be 
called under such circumstances, he cannot be 
forced to give his opinion without extra compen- 
sation.” A Canadian case is cited in support of this 
proposition. 


Engineering Law. 





The Internal-Combustion Engine. Volume I. By Dr. D. R. 
Pyz. Second edition. London: Oxford University 
Press (Humphrey Milford). [Price 15s. net.] 

Tuts book, the first edition of which we reviewed on 

page 438 of our 134th volume (1932), has not been 

radically altered in form or character, but the 
author has taken the opportunity of incorporating 
recent results on fuels, dopes, and detonation, which 
have become available in the last seven years. 





Thus the work remains a very sound reference book 
for the expert and a reliable text-boek for the more 
vigorous advanced student at the universities. In 
reviewing the first edition, we observed, with regret, 
the absence of any references to foreign work, 
particularly French; the author has now noticed 
some results of Dumanois and American research 
has been copiously imported. The latest values of 
heat capacities and dissociation constants have been 
embodied in a complete set of recalculations by 
Mr. R. W. Fenning. Such a revision is in keeping 
with the spirit of the book; not showy, but of a 





sterling integrity. 








HIGHWAY TRAFFIC COUNTING. 


AmonG the many factors to be considered in the 
planning of highways is the important one of estimating 
the traffic density that each will have to carry. This 
quantity is clearly liable to fluctuate considerably 
under seasonal and other influences, such as the purpose 
that the highway serves and the development of the 
territory through which it passes. Where a definite 
census of traffic has been needed it has-been the usual 
practice to place observers at strategic points, but the 
cost of this in relation to the value of the results 
secured has seriously restricted the duration of the 
observations and, in consequence, the reliability of the 
data obtained. The desirability of a continuous 
traffic record is obvious, for not only would it show 
existing conditions but it would reveal the errors and 
relative reliability of various methods of counting. 
It would also form a basis for the analysis of daily, 
weekly and seasonal variations and, by indicating the 
trend of developments, would prove a valuable 
guide to prediction. The need for such records 
became urgent in the United States when highway 
planning surveys were begun in 1935 throughout 43 
States in co-operation with the Bureau of Public Roads. 

In an account recently published* of the 
methods employed, some of the difficulties encountered 
in constructing a satisfactory automatic recorder are 
related. Such recorders, of course, only count traffic 
units and do not give all the census information which 
it is possible to collect by means of observers. The 
equipment eventually adopted in the United States con- 
sists of a source of light placed at one side of the road 
and directed on to a photo-electric cell and a counting 
mechanism on the other side. It is designed to count 
up to 24,000 interruptions per hour, printing onstandard 
adding-machine tape once an hour, the day, hour and 
minute and the cumulative total. Itis timed by a self- 
starting synchronous motor of the type used in electric 
clocks, any failure of the current being recorded auto- 
matically by printing the time and traffic total at 
that moment. In order to avoid counting single 
pedestrians, two parallel beams about 30 in. apart are 
used, though this does not prevent groups of pedestrians 
from being frequently recorded. Infra-red filters are 
fitted to avoid annoyance to drivers. By alteration 
of the connections in the recorder, traffic may be 
counted passing in either direction singly or both 
ways, at will. The number of under-counts resulting 
from interruption of both beams by two vehicles 
at the same instant is reduced by setting up the equip- 
ment at points where there is little likelihood of vehicles 
passing one another, such as at narrow sections of the 
road, at the top of a hill or on a curve. Installations 
on three-lane roads have been made only at points 
at which vehicles proceeding in the same direction are 
prohibited from passing, while on four-lane roads 
divided traffic has been counted in each direction 
separately. It has been found advantageous to mount 
the equipment so that the beams make an angle of 
approximately 23 deg. to a line transverse to the road- 
way, so that the beam cannot pass between the body 
of a vehicle and any protruding equipment such as 
trunks or spare tyres thus recording extra counts. By 
arranging the beams 3 ft. 8 in. above the roadway it 
has been found that they do not pass through the 
windows of passenger cars or under trucks of ordinary 
design. On curves the beams should be parallel to the 
superelevated surface. The light source and recorder 
are mounted on 4-in. pipes set in concrete, but by 
providing screwed joints at ground level the equipment 
can easily be removed to a new location when desired. 
Where these posts are not protected by natural barriers, 
special guard rails have been installed to protect the 
apparatus. 

Many difficulties had to be overcome before com- 
pletely satisfactory equipment was produced. For 
some time lamp bulbs had an abnormally short life ; 
eventually the cause of this was found to be high line 
voltage which, in some instances, was as much as 25 per 


cent. above normal. Occasionally, the machines 
would fail to count or count excessively ; this fault was 
corrected by using lamps of not less than 50 candle- 
power. In some positions, condensation on the lenses 
reduced the light too much, and small heating elements 
were therefore installed to be used in specially cold 
weather. Under conditions of great humidity, moisture 
collected at the base of the photo-electric cells causing 
a leakage of current erratic operation ; here, 
heaters were used and in extreme cases connections 
were insulated with beeswax. Machines in the northern 
States may be subjected to temperatures of — 40 deg. 
F., while in some desert regions temperatures may reach 
126 deg. F. Under such extreme variations, several 
difficulties arose. Heaters were furnished to prevent 
the oil congealing and stop the rotors of the clock 
mechanism and in some cases recorder was enclosed 
in an insulated housing. At the high temperatures 
there was a risk of the caesium on the cathode of the 
photo-electric cell vaporising, leading to excessive 
counts; this trouble has been reduced by placing the 
recorder in an aluminium box. Such difficulties have 
been eliminated, and the reliability of the 
machines hag greatly improved since the organisa- 
tion of schools for the ts who have to make 
adjustments, Errors in counting tend, on the whole, 
to compensate, one another and check counts indicate 
that, generally, the machine count is within 1-5 per 
cent. of the actual traffic. The automatic traffic 
recorders were primarily designed for permanent 
installation, provide continuous records for long 
periods. ir cost_and electric-power requir ts 
preclude great imorease in their employment. 
Accordingly, attempts are being made to develop a 
satisfactory automatic recorder that can take 
sample counts for a greatly extended survey of State 
or city traffic. Though many of these show promise, 
none at the moment is entirely satisfactory in every 
respect. 


END-GAUGE COMPARATOR OF 
HIGH SENSITIVITY. 


By A. Turner, A.M.I.Mech.E., and 
F. H. Rout, M.B.E., B.Se., A.M.I.Mech.E. 


Iv has been the custom in the Metrology Depart- 
ment of the National Physical Laboratory to carry 
out the routine measurement of block gauges of the 
Johansson type up to | in. in size on the smaller of 
the two existing millionth comparators. The ball 
contact-faces of the machine* used have been found 
to be admirably adapted to this purpose, as they 
remove any vagaries in measurement arising from 
lack of absolute cleanliness of the gauge surfaces. The 
maximum capacity of the machine is 2 in., but when 
first used it was found difficult to obtain satisfactory 
readings on a 2-in. gauge. The 2-in., 3-in. and 4-in. 
gauges of the ordinary sets of 81 gauges have therefore 
always been measured in the larger comparatort 
which, being designed for the measurement of cylinders 
and balls as well as parallel-faced gauges, is fitted with 
a pair of }-in. diameter flat-contact faces. This type 
of contact-face has, however, always been troublesome 
when dealing with slip gauges, particularly the heavier 
4-in. size. Apart from the necessity of absolute 
cleanliness, it requires considerable skill to insert a 
gauge between the faces of the machine with the 
certainty of avoiding any “‘ cross-corner” effect. 
Further, in presenting gauges to the machine, although 
wooden tongs are used, the closer the observer can 
bring his hand to the gauge the easier it is to obtain 
a satisfactory setting of the gauge between the contact 
faces. This naturally introduces the risk of raising 
the temperature of the gauge at the moment of measure- 
ment. It has to be admitted that the difficulties 
referred to above could have been avoided by the use 
of the level type of comparator} for the 2-in., 3-in. and 
4-in. gauges. For routine work, however, this com- 
parator has the disadvantage that, after wringing a 
pair of gauges to the base-plate, at least an hour has 
to be allowed to elapse before a comparison can be 
made with the certainty that the gauges have acquired 
a common temperature after the handling associated 
with the initial wringing operation. In addition, it is 
not convenient to compare more than two gauges at 
a time on this type of machine. , 

The comparator which forms the subject, of this 
article was designed at the National Physical Lab- 
oratory with the object of combining the advantages 
of the horizontal base-plate of the machine just 
referred to with the facility of the other t¢ of 
millionth machines for comparing any num of 
gauges with a single standard gauge of the same 
nominal size. The principal aim of the design was to 
produce a comparator with a magnification factor at 
least equal to that of the larger of the two existing 
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* Public Roads. Vol. 19, No. 3, May, 1938. United 
States Department of iculture; Bureau of Public 





* See page 15, ante. 


Roads. Superintendent of Documents, Washington, D.C. 





* See ENGINEERING, vol. cviii, page 34 (1919). 
+ See Eneuverrina, vol, cx, 19 (1924), 





t See ENGINEERING, vol, cxvili, page 129 (1924). 
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millionth comparators (30,000 to 1), and at the same|0-3 in. The machine will deal with gauges up to a 


time of such a form that several block gauges up to 














through the stirrup head screwed to the top of the 


maximum length of 5 in. For shorter lengths the | plunger shown in Figs.5 and 9. The lapped face u 








5 in. in length could, in turn, be readily stood or slid | 
into position under the measuring head. This involved 
first of all the designing of an entirely new type of 
indicating head, which was successfully carried out by | 
Mr. A. Turner. A complete description of the mech- 
anism of this head is given below. It may be men- 
tioned here, however, that, like previous high-magnifica- 
tion indicators designed in the Metrology Department, | 
the amplification is obtained by the combination of 
mechanical and optical levers. This particular head is | 
characterised, however, by the smallness of its com- 
pass, being only about 1} in. in outside diameter by 
6 in. long. 

A general view of the comparator is given in Fig. 1, 
while in Figs. 2 and 3 the arrangement of the body | 


| table a is raised to a suitable height. To permit of engages with a ball pressed into the short arm of 


this movement, the table is supported on a stout |the composite lever v (providing an amplification of 


| plunger which can be raised and lowered imside the | 20: 1) which is hinged from the bridge piece p by a 


main body of the machine by a screw and nut operated | thin steel strip w. The long arm of the lever v is pressed 
from the handwheel f. The knurled head g provides | from steel strip, and takes the form of a light channel 
a sensitive, final adjustment to this movement. Having | section. It is fitted with a hardened and lapped 
been set to the desired height, the plunger is securely | steel facet at the top to transmit the amplified motion 
clamped in position by the handle A. Details of the|to the mirror assembly. The lever is controlled by 
table, its supporting plunger and the elevating gear | a light spring x to maintain contact between the ball 


are shown in Fig. 4. The table a rests on the lapped|and the stirrup face u. The mirror assembly is 


| working face whenever required. 
|serves for raising the contact face of the indicator | section of two lapped surfaces at 90 deg., as shown at 


surface of a plate attached to the top of the plunger, 
and can thus be readily removed for re-lapping its 
The ball-handle ¢ 


when it is required to change the gauges under it. 
Sectional views of the indicator are shown to scale 





and the optical system is shown. The gauges to be | 
compared are mounted on the horizontal table a and | in Figs. 5 to 9. The measuring plunger & is mounted 
are passed in turn under the measuring contact of the | in a central position within the tube |, and is allowed 
indicator 6. The latter contains a lever-system ter-| axial freedom only by spring discs supporting the 
minating at the top in a tilting mirror, the deflections | plunger in the two positions marked m,m. These discs 
of which are observed by means of the optical system. | are formed from thin spring-steel sheet about 0-006 in. 
This consists of an overhead lamp c, across the con- | thick, by etching to the shape shown in the section AA, 
denser of which is stretched a short length of fine | Figs.5 and 7. In addition to the stiffening effect pro- 
copper wire. The beam of light from this lamp is | duced by the attachment to the body at the periphery 
concentrated on the tilting mirror of the indicator | and tothe plunger at the centre, these discs are reinforced 
which reflects it upwards on to a fixed plane mirror d| by the plates n, which allow flexibility only at the 
placed near the lamp. Here it is again reflected down- | positions marked 0, Fig. 7, thus forming hinges at 
wards and finally falls on a scale ¢ situated in front | these points and providing a truly parallel vertical 
of the body of the machine. The tilting mirror is| movement to the plunger. The outer edges of the 
actually a plano-convex lens with the flat under- | discs are clamped betweeen the tubular pieces which 
surface silvered, and its fooal length is chosen so as to| form the base of the internal mechanism, while the 
focus an image of the illuminated wire on to the scale | plunger is fixed to the discs by a stirrup at the top 
where it is seen even in daylight in the centre of a|/and a nut below. The 
circular patch of light. The seale is graduated to| plunger is limited to quite a small amount by a stop 
read directly in hundred-thousandths of an inch. | nut in a downward direction, and by an adjustable 
It will be understood that the gauges, the lengths | screw in the bridge-piece p in the upward direction. 

of which are to be compared, are inserted in turn under| The downward pressure on the plunger is applied 
the measuring contact of the indicator, and their| by the spring q operating through a pivot lever r, 
differences are obtained directly from the corresponding | which, in turn, transmits the pressure to a central 
reading of the image of the wire on the scale. The | strut s, Fig. 9. The plunger is raised or lowered in 
seale has a range of 0-0004 in., so that differences up| operation by an eccentric which engages with the 
to that amount can be dealt with. The overall magni- | central anvil ¢, Fig. 5. This eccentric is controlled by 
fication of the machine is 30,000, so that a difference | the handle #, Fig. 4, through the coupling shown. 

between two gauges of 0-00001 in. gives rise to a| The movements of the plunger are amplified mech- 
linear displacement of the image on the scale of about ‘anically in the first stage by a lever-system operated 


vertical movement of the | 


mounted on a knife-edge to give the necessary sensi- 
| tivity. This knife-edge is clamped to the mirror 
| lever and rests in a Vee-seating formed at the inter- 


|y. The seating is in the form of a bridge fixed to 
| vertical extension pieces carried up from the base. 
The extension arms carry the bridge piece p, the pivots 
for the rocking lever r, and the location for spring -. 
| The lens-mirror is fixed in a cell attached to the rocking 
arm above the knife-edge, and it will be understood 
that the arm which is operated by contact with the 
20: 1 lever, is in effect the short arm of the optical 
|lever. A ball contact is provided for engagement with 
the flat face, as shown in Fig. 5. The distance between 
the knife-edge and the centre of the ball is 0-2 in.. 
and in the normal position the centre plane of the 
knife-edge is co-planar with the flat face. A light 
spring z having an anchorage on the mirror arm also 
in this plane serves the double purpose of retaining 
the mirror assembly in position, and gives, at the 
same time, a light tilting bias to the mirror in the 
| position of rest when the plunger is lifted. The 
extent of this initial tilt is controlled by the eccen- 
tric a', which can be locked after setting. The actual 
angular tilt of the mirror is, by this means, limited 
to suit the travel required for the complete sweep of 
the indicating image along the scale. 

Since the lift provided for inserting a gauge under 
the measuring plunger is approximately 0-005 in.. 
contact between‘the ball and face is not maintained 
throughout the travel of the 20: 1 lever arm, owing 
to the limited tilt of the mirror referred to. The 
spring x, however, maintains contact between the ball 
and face at uw. An optically-worked window is pro- 
vided at the top of the tube to protect the internal 
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mechanism from dust. The normal working pressure 
of the plunger when in contact with the gauge is about 
1 Ib., and is adjustable by the screw attachment to 
the spring q. It is found desirable to use a ball-ended 
cap on the nose of the plunger to limit the area of 
contact with the gauge. Of the total magnification 
of 30,000 to 1, the indicator head provides a factor 


of 20 to 1, leaving the other factor of 1,500 to 1 to be | 


obtained optically. Since the lever arm on the tilting 
mirror has a length of 0-2 in., it follows that the 
distance from this mirror up to the fixed mirror over- 
head and down again to the scale must be 150 in. 
(allowing for the usual factor of 2 arising from reflection 
at the tilting miror). 


of standard gauges. It was realised that, in all prob- 
ability, some experimental work would have to be gone 
through before the most satisfactory type of base-plate 
would be arrived at. The type of plate sought was 
one upon which gauges could be slid under the measur- 
ing contact with the same certainty of contact between 
the bottom face of the gauge and the plate as would 


first base-plate used was of hardened steel, 5} in. in 
diameter, its upper, horizontal face being chequered by 
two series of grooves running at right-angles to each 
other. The grooves were jy in. wide, and the rows 


spaced # in. apart, so that the actual face of the | 


plate consisted of a regular pattern of small square 
facets 4 in. by 4 in. Quite promising results were 
obtained with this plate when comparing a number of 
4-in. block gauges, the surface of the plate being kept 
moist with a film of paraffin. At times, however, | 
there was a tendency for a gauge to wring itself down 
to the plate when being slid into position under the 
measuring head ; it was evident that the facets on the 
plate presented too large an area. Accordingly, a 
smaller experimental plate was made, 2 in. in diameter, 
with a different type of chequering. The grooves were 
cut with a pitch of , in. and of such a width that the 
facets were only .4, in. by ~ in. in size. This plate 
was used temporarily on the top of the main plate, | 
to which it was wrung. It was used quite dry and | 
clean, and in that condition showed no tendency for | 
wringing to occur. The results obtained when using | 
this new base-plate were much more satisfactory, 80 | 
far as the wringing action was concerned, but there 
was a slight tendency for the 4-in. gauges to rock | 
sideways on being pushed under the contact face. | 
To ebviate this, the main base-plate was finally made | 
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| with grooves running only in one direction, the pitch 
of the grooves being 0-1 in. and the width of the lands 
The gauges are, of | 
course, stood upon this plate with the width of the 
| face parallel to the direction of the grooves, and when 
passing them under the contact face, the movement 


| between them about 0-008 in. 


| is made at right-angles to the grooves. 


| 


}and calibration of the measuring head. Using 








Having settled upon the best type of base-plate for 
| the machine, attention was next directed to the testing| STEAM-DRIVEN GENERATOR SET. 
a 
| temporary scale, it was ascertained first of all that 
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ANTI-VIBRATION MOUNTINGS FOR 


On page 676 of the previous volume of ENGINEERING 


|repeated applications of the contact point of the/| We referred to the use of Silentbloc mountings for 


| measuring head on the upper surface of a gauge gave 
| consistent readings to within a millionth of an inch. 

The machine was constructed in the Metrology | The next step was to provide a scale reading exactly 
Department workshop, and was erected in the thermo- | in hundred-thousandths of an inch. A series of fine 
statically-controlled room reserved for the measurement | slip gauges, differing in succession by a nominal 
As _ these 
| gauges had been previously measured by an optical 
their actual differences were 
The gauges were 
| inserted in the machine in turn, and the corresponding 
| readings obtained on a temporary scale divided into 
tenths of an inch. A comparison between the readings ; 
be obtained if they were tightly wrung together. The | and the known differences between the gauges showed supplied by 


|0-0001 in., was used for this purpose. 


/& 
| interference method, 
| known to a millionth of an inch. 


| that the magnification given by the combined effect 
| of the mechanical and optical levers of the measuring 
| head was quite uniform over a measuring range of 
/0-0004 in. Further, the measured deflection of 
12-27 in. which was found to correspond with the 
| difference between the two extreme gauges of the 
| series enabled a final scale to be ruled for the machine. 
Using this scale, comparative measurements were made 
on batches of 1-in., 2-in., 3-in., and 4-in. block gauges 
inturn. The results obtained showed that the machine 
was capable of measuring the differences between such 
gauges to an accuracy of a millionth of an inch. 








Non-Avtomatic Or Swircnes: Erratum.—The 
reference to British Standard Specification No. 116— 
1937, Part I, in the article on ‘“‘ Non-Automatic Oil 
Switches ’’ which appeared on page 170 of our issue of 
August 5,should have been to clauses 68 and 69, and not 
to clauses 63 and 69. 


Dsrsouti-Appis ABEBA Raritway.—In order to cope 
with increased traffic, the management of the Djibouti- 
Addis Abeba Railway Company 
rolling stock. Whereas in 1936 the company possessed 
54 locomotives, 46 passenger coaches and 443 goods 
wagons, it has now in service or nearing completion, 
101 locomotives, 57 passenger coaches, and 598 goods 
wagons. The services have also been speeded up. 


has augmented its | 


| preventing the transmission of vibration from a Diesel- 


engine driven generator set, and our attention has 
|recently been called to the employment of these 
mountings for the same purpose in the case of a 


generator set driven by a reciprocating steam engine 
and installed in a laundry in the London area. The 
steam engine, of 140 h.p., is directly connected to the 
generator, and the vibration, although only slight in the 
power-house, when transmitted through the subsoil to 
a row of houses in the vicinity, was sufficient to consti- 
tute a nuisance. The trouble, however, was remedied 
by mounting the set on 28 anti-vibration supports 
Messrs. Silentbloc, Limited, Victoria 
Gardens, Ladbroke-road, Notting Hill-gate, London, 
W.11. Examples of these supports were illustrated 
and their construction was described in ENGINRERING, 
| vol. exliii, page 480 (1937). In the installation to which 
we are now referring the generator set was mounted 
on a substantial concrete raft in which seven rolled 

steel joists were embedded in a transverse direction 
with their ends extending beyond the concrete on each 
side. The outer ends of these joists were bolted to a 
pair of longitudinal girders, one on each side, and each 
of these girders was supported from the foundations 
by a staggered row of 14 Silentbloc mountings. The 
combined weight of the concrete raft, engine and 
generator is about 30 tons, and as the load is almost 
uniformly distributed on the mountings, each carries 
only a little more than 1 ton. It may be noted that 
much larger mountings could have been used, as 
| standard units are now available to carry up to 8 tons 
each, but in this case it was considered advisable to 
| distribute the weight over as large an area as possible. 
| The results, we understand, have proved entirely satis- 
| factory, vibrograph records having shown that the 
vibration transmitted to the subsoil has been reduced 
| to insignificant proportions. Although rubber is used 
| in these mountings, it is claimed that the method of 
employing it is such that their life is prolonged 


| practically indefinitely. 
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LABOUR NOTES. 


Tue Ministry of Labour provisionally estimates that, 
it July 18, the number of insured persons, between the 
ages of 16 and 64 in employment in Great Britain 
(exclusive of persons within the agricultural scheme) 
was approximately 11,371,000. 
than the total for June 13, but, on a comparable basis, 
ibout 300,000 fewer than the total for July 26, 1937. 
Chere was an improvement in employment, between 
June 13 and July 18, in the cotton and wool textile 
industries, and in textile bleaching, dyeing and 
finishing, due largely to the resumption of work after 
local holiday stoppages in certain districts. 
ment also improved in the distributive trades, hotel 


This was 38,000 more | 


Employ- | 


and boarding-house service, tinplate, electrical appara- 


tus, boot and shoe, hosiery, hat and cap, and paper 
manufacture, certain food industries, dock and harbour 
service, and agriculture. On the other hand, employ- 
declined in coal-mining, building, public-works 
motorv-ehicle 


ment 
contracting, tailoring, dressmaking, and 
and cycle manufacture. 


At July 18, the numbers of unemployed persons on 
the registers of employment exchanges in Great Britain 
(including persons within the agricultural scheme) were 
1,244,461 wholly unemployed, 467,773 temporarily 
stopped, and 60,882 normally in casual employment, 
making a total of 1,773,116. This was 29,796 fewer 
than the number on the registers at June 13. On a 
comparable basis, there was an increase of about 
448,000, compared with July 26, 1937. The total on 
July 18, 1938, included 1,322,129 men, 46,629 boys, 
356,982 women, and 47,376 girls 





The total of 1,773,116 registered unemployed included 
1,647,420 persons who were applying for benefit or 
unemployment allowances. An analysis of these 
ipplicants according to the length of the last spell of 
registered unemployment is as follows :—849,000, or 
52 per cent., less than 6 weeks; 1,030,000, or 63 per 
cent., leas than 3 months; 1,197,000, or 73 per cent., 
less than 6 months ; 277,000, or 17 per cent., 12 months 
or more, Of the persons on the registers at July 18, 
about 63 per cent. were applicants for insurance benefit, 
and about 30 per cent. for unemployment allowances, 
while about 7 per cent. had no application for benefit 
or unemployment allowances 


(wing to revisions which were made in September, 
1937, in the procedure for counting the unemployed, 
the figures given for July, 1938, are not strictly com- 
parable with those compiled in July, 1937. When 
allowance has been made for the effects of the revised 
procedure, however, it estimated that between 
July 26, 1937, and July 18, 1938, there was an increase 
of about 208,000 in the numbers wholly unemployed 
(including casuals), and of about 240,000 in the numbers 
temporarily stopped, making a total increase of about 


1s 


448,000 made up as follows :—Men, 287,000; boys, 
10,000 ; women, 144,000 ; girls, 7,000. 
The preliminary agenda for the Trades Union 


Congress, which is to be held at Blackpool during the 
week beginning on September 5, contains 65 resolu- 
tions. The Amalgamated Engineering Union ask the 
General Council to set up an expert committee of 
inquiry on the basis of the resolution adopted at the 
Brighton Congress in 1933, to frame a scheme for the 
socialisation of the engineering industry. Nationalisa- 
tion of the whole of the electric ity services is demanded 
by the Electrical Trades Unions, which declares that 
only in that way can these services be made economic- 
ally available to the whole of the population. A pro- 
posal that the General Council should approach the 
Government with the object of securing the adoption 


ENGINEERING. 


Hatters, who urge that workers unempluyed by reason 
of such breach of agreement should not be deprived 
of unemployment benefit. The Typographical Associa- 


tion demands “ legal redress of the injustice inflicted | 
| for the post, plus an allowance of 5s. a week, or 10d. 


under the existing law on workers who refuse an offer 
of employment which is not in accord with trade 
union conditions.” 


The Transport and General Workers’ Union desire 
the Minister of Health to set up a Departmental Com- 
mittee to inquire and report on the subject of pooling 
the surpluses of approved societies in order to ensure 
equal distribution of benefits to all insured persons 
otherwise qualified. The Card, Blowing and Ring Room 
Operatives suggest that the General Council should, in 
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should receive an allowance of 5s. a week, or 10d. 
for each turn of duty. When relief signalman 
relieved at a post for which the signalman’s rate is 
higher than his own rate, he should receive the rate 


a 


for each turn of duty. The award also contained 
recommendations for the future assessment of “*marks’ 
and * lever’? movements performed in signal boxes in 


automatic and semi-automatic areas. 


A separate chapter by Mr. 8. R. Bennett, a super- 


| intending inspector, in the annual report of the Chief 
| Inspector of Factories, referred to also on page 193, 


conjunction with the Health Insurance section of the | 


Movement, establish a Central Statistical Department | 


to collate sickness records with the object of improving 
factory legislation and extending the benefits of the 
Workmen’s Compensation Act. The Clerks and 
Administrative Workers urge the Government to 


| prohibit pensions and superannuation schemes operated 


| 





of a policy for a general reduction in the cost of living | 


is forward by the Amalgamated Engineering 


put 
Union 


the subject of a considerable 
number of resolutions. The Building Trade Workers 
ask the General Council to continue, among other 
similar activities, their ‘‘ previous successful represen- 
tations to the Unemployment Insurance Statutory 
Committee for the abolition of ‘ the waiting ’ period.” 
A demand for equality of benefit between men and 
women is put forward by the Leather Workers. The 
Clerks and Administrative Workers reaffirm the neces- 
sity for legislation to increase the income limit for 
non-manual workers for inclusion in State Unemploy- 
ment insurance from 2501. to 5001. a year, and suggest 
that the Government might at least act on the recom- 
mendation of its own committee—the Unemployment 
Insurance Statutory Committee. 


Unemployment 


is 


Employers who break collective agreements on 


hours, wages, holidays with pay, and general conditions 
the Journeymen 


condemned by Felt 


ur strongly 


by private employers without participation by the 
employees in the administration of such schemes. 
Increassd pensions are proposed by several societies, 
including the Amalgamated Engineering Union. 


On the question of holidays with pay, the Engineer- 
ing and Shipbuilding Draughtsmen urge the adoption 
of the spread-over principle in order to avoid con- 
gestion and the artificial raising of prices. Resolu- 
tions on the international situation are highly critical 
of the Government's foreign policy, which, in the view 
of the Electrical Trades Union, is * lowering to the 
prestige of the British nation” and * provocative of 
war.” The Constructional Engineers suggest that the 
General Council should explore the possibility of a 
scheme whereby trade unionists should refuse to handle 
goods either from or to any country regarded as an 
aggressor by the League of Nations. 


The effect of holiday payments on claims for un- 
employment benefit is discussed in a communication 
which the Tees-side secretary of the Transport and 
General Workers’ Union has received from the Ministry 
of Labour. It is pointed out that although claims for 
benefit are decided by independent authorities, the 
rule has been laid down that if a claimant is discharged 
some time before a holiday and does not receive any 
holiday payment until the annual holiday, there is no 
dis-allowance of benefit by reason of holiday payment, 
unless he received payment so soon after being dis- 
charged that he must be regarded as continuing to 
receive wages. Where wages are paid weekly, an 
interval of a week might held not to break con- 
tinuity of receipt of wages. 


be 


Writing in the Railway Service Journal, the organ 
of the Railway Clerks’ Association, on the proposal that 
the three trade unions of railwaymen should amal- 
gamate, Mr. W. Stott, the general secretary, expresses 
the opinion that members of the Association are not 


claims of the other grades, and would not be deferred 
or set aside or outvoted by the representatives of the 
other grades. He doubts that the * one voice ’ would 
always speak for the salaried grades and say as much 
for them as for the other grades. He believes, more- 
over, that members are not satisfied that, through one 
union, the R.C.A. section would have the same facilities 
for discussion and determining its affairs as it has now. 


The Railway Staff National Tribunal issued its award 
last week on the application of the National Union of 
tailwaymen for improved pay and conditions of 
service for signalmen, relief signalmen and _ traffic 
regulators. In its findings the Tribunal stated that it 
did not consider that the general increase in the scale 
proposed by the union was justifiable or practicable, 
but suggested that certain additions to rates of pay 
should be made in the case of signalmen. Where the 
average number of marks at any signal box was 500 or 
over, but not exceeding 699, the rate of pay of the 
signalmen concerned should be increased, the Tribunal 
said, by 2s. 6d. a week, 
of marks exceeded 699, the rate of pay for the signal- 


| 
| 


of this issue, deals with the incidence of accidents 
to young workers. Among certain factors, the 
writer says, which might be indirect causes of 


accidents to juveniles, but which are largely outside 
the control of the employers or the juveniles them 
is the decline of the skilled trades to which 
Apprentice- 


selves, 
many boys were formerly apprenticed. 


| ship to a specific trade tended to settle a youngster at 
| his work, and the decline of the old system possibly 


accounts for some of the increased restlessness which 
is apparent in youth to-day, and for that careless 


| attitude and inattention to work which has been found 
| 


| hard to combat in the prevention of accidents. 


If all 
employers and managers, Mr. Bennett concludes, took 
a personal interest in the safety and welfare of their 
young employees, there was no doubt that a great and 
immediate reduction in the incidence of accidents to 
young workers would follow. 


The annual report of the Transport and General 
Workers’ Union states that the income of the organisa- 
tion in 1937 was 931,0911., this being the highest total 
attained in a period of sixteen years. Of the total. 
854.0121. represented contributions. At the end of the 
year, the funds of the union amounted to 1,028,344/. 
The cash benefits paid to members absorbed 297,412/., 
of which 113,942/. was dispute pay, 25,0261. accident 
benefit, and 52,5137. sickness benefit. In disputed 
compensation claims, 262,537/. was secured for mem 
bers during the twelve months. 

Commenting upon the situation, the executive council 
say “We have been conscious that the so-called 
boom in trade had a good deal of artificiality associated 
with it, and that at any moment we may be faced with 
a major reduction in the volume of employment. We 
have, therefore, to be prepared not only to obtain 
wage increases and improved conditions now, but to 
be ready to defend all that we have won should the 
oceasion arise. In the working out of our financial 
policy and the building up of the reserves of the union. 


| we have had this fact in mind.” 


| satisfied that, under fusion, the claims of the supervisory | 
and clerical grades would always rank equal with the | 
| prove sufficient to induce any recalcitrant employer to 


men concerned should be increased by a further 2s. 64. | 


a week. A traffic regulator, the award continued, 
should be paid 5s. a week more than the rate of pay 
of the signalmen in the same box, but in no case 
should he be paid at a rate of less than 80s. a week. 
When a relief signalman relieved a traffic regulator, 
he should be paid at a rate 5s. a week higher than the 
rate of pay of the man he relieved; but in no such 
ease should he be paid at a rate of less than 85s. a 
week. 


When a relief signalman relieved at a post for which 
the signalman’s rate is the same as his own rate, he 


An Act providing for twelve days’ annual holiday 
with pay for workers, came into force in Sweden on 
July 1. Under it, if an employer fails to carry out his 
obligations, he may be sued for damages, in addition 
to being called upon to give the stipulated holiday pay. 
No penal sanctions, however, are provided for in the 
Act itself. It was stated during the discussions on the 
Bill that the provisions concerning damages would 


comply with the requirements of the Act, and that in 
principle it was desirable not to * criminalise *’ social 
legislation. Since no penal sanctions or other com- 
pulsory measures are prescribed, either against an 
employer who neglects his obligations under the Act. 
or against an employee who abuses his right to a 
holiday, and no State organ is charged with its super- 


| vision, it is, obviously, not possible (/ndustrial and 


| 
and where the average number 


Labour Information says) to prevent agreements being 
concluded between employers and employees concern- 
ing the giving up of the right to a holiday in considera- 
tion of cash compensation. The control exercised by 
the employers themselves and by their organisations 
should, however, in the opinion of the authorities, be 
a sufficient guarantee for the enforcement of the 
logislation. Lawsuits concerning the application of the 
Act will be dealt with by the ordinary courts, or, in 
the case of employees whose conditions of employment 
are regulated by collective agreements, by the special 
Labour Court. 


A circular of the Under-Secretary of State for 


Corporations and Social Welfare, in Portugal, provides 


|that employers may not refuse to grant holidays with 


pay to salaried employees or workers who, owing to 
absence on military service, have not completed the 
necessary period of service to entitle them to a holiday. 


A new Act, defining the legal relations of employers 
and salaried employees in private undertakings, comes 
into force in Denmark on November 1]. Section 12 
provides that if an undertaking uses anonymous 
advertising for the purpose of obtaining staff, the 
advertisement must clearly show what work the 
applicant is required to do, what training and other 
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qualifications he must offer, and what the minimum 
remuneration is for the work in question. In the 
Committee’s report on the measure, it was stated that 
the question of limiting the right to anonymous 
advertising had frequently been raised by salaried 
employees, and the provision was intended to meet 
their wishes by counteracting the tendency of such 
advertising to depress wages. At the same time, it 
was felt that the Act could not go so far as to prohibit 
anonymous advertising altogether. Consequently, it is 
prohibited only when the payment of a deposit is 
required before taking up the employment. 


A recent judgment by the Italian Court of Cassation 
laid down that, in assessing daily wages for the pay- 
ment of compensation in industrial accident cases in 
industries working on the 40-hour week basis, the 
working day must be determined by dividing the 40 
weekly hours by the six working days of the week. 








THE LATE MR. H. BOOTH, O.B.E. 


ELECTRICAL engineers who had dealings with the 
Board of Trade and with the Electricity Commission 
in its early days, will learn with regret of the death of 
Mr. Harry Booth, which occurred at Eastbourne on 
Tuesday, August 2, at the age of seventy-three. 

Harry Booth was born in 1865, at Manchester, and 
after a childhood which was not unattended by difficul- 
ties, succeeded in entering the Civil Service as a junior 
clerk in the Irish Land Commission. A few years later 
he was transferred to the Board of Trade, and thus 
began his long connection with the electrical industry. 
At that time the first Electric Light Act had only 
recently reached the Statute Book, and its provisions, 
as is well known, did a great deal to check the progress 
of electricity supply. It was Booth’s duty to administer 
this Act, and before very long he was placed in complete 
charge of the legislative side of electrical development, 
becoming responsible for the drafting of subsequent 
measures and for the negotiations which took place, 
often under difficult conditions, with members of the 
supply industry. His success in this office was recog- 
nised by his transfer from the second to the first 
division of the Civil Service, and he was probably the 
first to secure this promotion. During the war he 
served as a member of the Electric Power Committee, 
which was appointed by the Board of Trade to consider 
the reorganisation of electricity supply in this country, 
and was associated with Sir John Snell in the prepara- 
tion and carrying through of the Electricity Supply 
Act of 1919. As pointed out in the obituary notice of 
Sir John, which appeared in the issue of ENGINEERING 
of July 15, last, this measure provided for the appoint- 
ment of Electricity Commissioners who, under the 
Minister of Transport, became responsible for the 
various statutes and regulations relating to electricity 
supply in this country. It was only a just recognition 
of his work that Booth became one of the original 
members of this body, and it is no secret that his 
intimate acquaintance with electrical legislation proved 
of the greatest help to his fellow members. 

On his retirement from the Commission in 1925, Mr. 
Booth was appointed an Officer of the Order of the 
British Empire, and was also presented with a piece 
of plate subscribed for by various sections of the 
electrical industry. On the occasion of the presenta- 
tion he gave an interesting account of his experiences 
at the Board of Trade, but with true official reticence 
these were as much distinguished by what they con- 
cealed as by what they revealed. He was, however, 
much amused by the remark made in one of our 
electrical contemporaries at the time of his appoint- 
ment, that while this country is governed and adminis- 
tered as it is, officials are necessary, and that his fellow 
Commissioners would no doubt find his experience 
useful in carrying out their work. This they un- 
doubtedly did. 








THE LATE MR. G. G. LYNDE. 

A WIDE circle of engineers and contractors will learn 
with regret of the death of Mr. Gerald Gascoigne Lynde, 
M.Inst.C.E., past-president of the Federation of Civil 
Engineering Contractors. Born in 1873, the son of a 
civil engineer, Mr. Lynde received the major part of his 
education at Giggleswick Grammar School, and from 
1890 until 1894 served a pupilage with his father. In 
the latter year, he joined Messrs. Edmund, Nuttall, Sons 
and Company, civil-engineering contractors, of Man- 
chester, as assistant engineer, and it was this firm with 
which he was associated for the whole of his professional 
life, becoming ultimately managing director of it. 
Mr. Lynde’s early work was varied, including dry-dock 
extension at Wallsend, the foundations for what was 
then the British Westinghouse Works at Trafford Park 
and a good deal of miscellaneous railway and tramway 
works. Appointed chief engineer to the firm in 1903, 








he was later responsible for such works as the main 
drainage schemes for Manchester and Huddersfield, the 
laying of 24 miles of the Thirlmere water supply pipe 
line, the construction of the Lampeter and Aberayron 
Railway, and the excavation and foundation work, 
concrete wharves and sidings for the Armstrong Yard 
at Walker, and for the Partington Iron and Steel 
Company, Limited. An early exponent of reinforced 
concrete, he was concerned in what, at the time, was 
the largest and heaviest structure in that material, viz., 
the Royal Liver Building, Liverpool. Later, he was 
to be connected with Liverpool again in the construction 
of the Mersey Tunnel, and with Southampton, in 
association with Messrs. Mowlem, in that of the King 
George V Dock. Reservoirs for Birmingham and other 
towns, and a section of the Trans-Iranian Railway, in- 
volving much difficult tunnel work, are other examples 
of Mr. Lynde’s activities. 

Mr. Lynde was admitted to the Institution of Civil 
Engineers as an associate member in 1899, and was 
transferred to full membership in 1914, serving for some 
time on the Research Committee of the Institution. He 
contributed a paper, entitled ‘‘ Manchester Canal Grain 
Elevator.” He was a past-president of the British 
Section of the Société des Ingénieurs Civils de France, 
and his lively interest in the history of civil engineering 
led to his becoming a member of the Newcomen Society. 
In association with the late Lord Cowdray, Mr. Linde 
was concerned in the formation, in 1919, of the Federa- 
tion of Civil Engineering Contractors, and, succeeding 
Lord Cowdray as president in 1926, remained in office 
until 1933. In this latter year he wrote some articles 
on “ Civil Engineering Contracting *’ for a publication 
of the Federation of British Industries. After a full 
and useful life, Mr. Lynde was unable to withstand the 
effects of an operation, and succumbed from it on 
Monday, August 1, at the comparatively early age of 65. 








LETTER TO THE EDITOR. 





COLLAPSE OF AN ALL - WELDED 
BRIDGE AT HASSELT, BELGIUM. 


To THE EDITOR OF ENGINEERING. 

Srr,—I am glad to see from the letter published on 
page 137 of your issue of July 29 that one of the points 
made in my article on the bridge failure at Hasselt, 
published in your issue of June 17 (page 669) is thus 
confirmed, and it may interest Mr. Hawtayne to know 
that a number of cracks in welded bridges in Germany 
has recently been explained in a similar way. 

Yours truly, 
O. Bonpy. 
46, Victoria-street, 
London, 8.W.1. 
August 5, 1938. 








ANNUALS AND REFERENCE BOOKS. 


The Railway and Commercial Gazeteer.—First issued 
upwards of 60 years ago, a new edition, constituting 
the 19th, of The Railway and Commercial Gazeteer of 
England, Scotland and Wales, has just made its appear- 
ance. As was the case with previous issues, the book 
contains an alphabetical list of all railway stations, 
towns, villages and hamlets in Great Britain. In 
each case the distance from London to each railway 
station, and the distance by road from the locality 
to the station serving it, are given. Other data include 
figures for population, the particular line of railway 
serving the locality, and indications regarding post- 
and telegraph-office facilities and the through-rate 
routes for passengers, merchandise and parcels to, 
from, or through London. Particulars of more than 
46,000 localities are given, including, it is interesting 
to note, 184 places called Newton, situated in 53 differ- 
ent counties, 56 Newtowns in 33 different counties, 
and 57 Uptons in 26 different counties. The volume 
is published, price 2]s., or by post 21s. 6d., by Messrs. 
McCorquodale and Company, Limited, Cardington- 
street, Euston-square, London, N.W.1. 

Directory of Paper Makers.—The 1938 issue of this 
well-known trade directory constitutes the 62nd annual 
edition of the volume. Following precedent, the 
directory opens with an alphabetical list of paper and 
millboard makers in Great Britain and Ireland, in which 
the particulars given include the postal and telegraphic 
addresses and telephone numbers of the firm, brief 
data regarding its products and plant, the passenger 
and goods stations serving the works, the address of its 
London office and the names of its provincial agents. 
A similar list is given of paper enamellers, surfacers 
and gummers, and shorter lists of paper-makers’ 
representatives and agents, of London wholesale 
stationers and of rag merchants, paper-stock dealers, 
waste-paper merchants and china-clay producers and 
merchants. Other sections comprise an interesting 





article on the past year in the paper trade, numerical 
and alphabetical lists of paper mills, lists of watermarks 
and trade names, and particulars of the various paper 
and allied trades associations. Data regarding stan- 
dard names and sizes of papers and boards, and paper- 
trade customs are also included. Coloured manilla 
index tabs are placed between the more important 
sections to facilitate reference. The directory is 
published, price 5s. 6d. post free in the United Kingdom, 
or 5s. 10d. abroad, by Messrs. Marchant Singer and 
Company, 15, Nicholas-lane, London, E.C.4. 








THE BRITISH ASSOCIATION 
MEETING AT CAMBRIDGE. 


As announced in our issues of April 22 and June 10, 
on pages 451 and 657, the annual meeting of the 
British Association will be held at Cambridge from 
Wednesday, August 17, to Wednesday, August 24, 
inclusive. The inaugural general meeting will take 
place in the Kegal Cinema at 8.30 p.m. on Wednesday, 
August 17, when the President, Lord Rayleigh, F.R.S., 
will deliver his address on ‘“* Vision in Nature and Vision 
Aided by Science.” The various sections will commence 
their work on Thursday morning. Section G (Engineer- 
ing) will meet in the Engineering Laboratory and will 
be presided over by Professor R. V. Southwell, F.R.S. 
The programme of the proceedings of Section G is 
given below. 

Thursday, August 18.—At 10 a.m., Presidential 
Address by Professor R. V. Southwell on ‘* The Changing 
Outlook of Engineering Science.”” At 11.30 a.m., the 
following four short papers will be presented : “* Relaxa- 
tion Method for the Solution of Poisson’s Equation,” 
by Mr. D. G. Christopherson; “‘ Relaxation Applied 
to Calculate the Flow of a Compressible Fluid,” by 
Mr. J. R. Green; ‘Transients in Transformers,” 
with Oscillograph Demonstration, by Mr. F. B. Greatrex; 
and “Suppression of Radio Interference Caused by 
Trolley ’Buses,” by Mr. J. E. M. Coombes. At 2 p.m., 
Visit to the works of Messrs. Kryn and Lahy (1928), 
Limited, Letchworth. 

Friday, August 19.—At 10 a.m., ‘* Some Experiences 
of the Use of Scale Models in General Engineering,” 
by Mr. R. W. Allen, C.B.E., followed by a discussion in 
which Mr. E. F. Relf, Professor C. M. White and Dr. 
J. P. Gott will take part. At 12 (noon), two short papers 
will be read: ‘* A Moving Coil Vibrometer,” by Mr. 
G. C. Eccles; and ** The Advantages of Streamlining 
Railway Trains,” by Mr. M. H. P. A. Levie. At 
2.30 p.m., Visit to the works of Messrs. Chivers and 
Sons, Limited, Histon. At 3 p.m., Visit to Model of 
Ouse Catchment Board. 

Monday, August 22.—At 10 a.m., ** Road Develop- 
ment in Great Britain,’ by Major F. C. Cook. At 
11 a.m., ‘“‘A Torque Converter for Motor Cars,” by 
Professor F. C. Lea. At 12 (noon), two short papers : 
“The Braking of Railway Trains and Some Tests 
Made to Determine the Coefficient of Friction Under 
Various Conditions,” by Mr. C. H. Edgecombe ; and 
“The Calculation of Train Running Times,” by Mr. 
D. M. Wilcox. 

At 10 a.m., concurrently with the foregoing Session, 
a joint discussion with Section A (Mathematical and 
Physical Sciences) will take place in the Engineering 
Laboratory, under the chairmanship of Professor W. 
Cramp, on ‘Magnetic Measurements with Special 
Reference to Incremental Conditions,’ and the under- 
mentioned papers will be read, namely: “ The Posi- 
tion Regarding Incremental Measurements,” by 
Professor W. Cramp; ‘“ Recent Improvements in 
Soft Magnetic Materials,” by Mr.C. E. Webb ; “ Instru- 
ments Suitable for Incremental Magnetic Measure- 
ments,” by Mr. D. C. Gall; ‘“ The Place of Ballistic 
Measurements in Incremental Magnetism,” by Dr. 
L. G. A. Sims and Mr. J. Spinks; ** Harmonic Power 
in Iron Testing,” by Messrs. J. Greig and J. E. Parton ; 
and ‘* Relative Measurements on Rings and Cores in 
Incremental Testing,” by Messrs. E. V. D. Glazier and 
J. E. Parton. At 2.30 p.m., Visit to the works of 
Messrs. Pye Radio, Limited. 

Tuesday, August 23.—At 10 a.m., Symposium on 
* Vibration.” The following papers will be read : 
“Resonance in Relation to Mechanical Vibrations,” 
with Demonstration, by Professor C. E. Inglis ; 
* Vibration in Ships,” by Dr. F. H. Todd ; and ‘ Vibra- 
tion in Aircraft,” by Major B. C. Carter. At 2.30 p.m., 
Excursion to Ely and Newmarket. 

Wednesday, August 24.—At 10 a.m., “ Engineering 
Instruments,” with Demonstration, by Mr. C. C. 
Mason. At 11 a.m., two short papers: “ Settlement 
Analysis of Engineering Structures,” by Mr. A. W. 
Skempton; and “Stresses in Welded Pipes with 
Internal Pressure and End Thrust,” by Mr. 8. J. 
Palmer. 





IrTaALO-ALBANIAN Ferryspoat SeErvice.-—We under- 
stand that a regular ferryboat service, for the conveyance 
of motor lorries, is shortly to be established between 
| Brindisi and Valona. 
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housing, and in order to allow for slight lack of adjust- 
ment of the three bearings, the pins ¢ are fitted with 
rubber pad mountings. As will be seen, the axle and 


7. Motor Coach oN THE Bret-MEINISBERG RAILWAY. 


passing thence to the crown wheel and spring drive. | students who wish to attend the Department’s one-year 
| There are no axle-boxes to develop play, and main-| post-graduate course. Applicants must have a London 


| tenance is limited to supplying the roller bearings with | residential qualification and have attended evening 
There are no | classes for at least two years at the London School of 





frame are maintained in their correct relationship by | grease at reasonably lengthy intervals. 





the large horizontal leaf springs d, d, which allow for 
slight unevennesses of the track. The drive is trans- 
mitted at this end of the bogie, from the motor shaft, 
through the bevel and large crown wheel direct to the 
ixle, shown dotted in Fig. 2 and in the photograph 
reproduced in Fig. 10. 

At the other end of the bogie greater relative move- 
ment is permitted by means of the Brown-Boveri 
spring-quill drive. This drive is shown in Fig. 11. 
It consists of two parts, one of which has six projecting 
lugs and is a shrink fit on the driven axle. The lugs 
engage with spring buffers fixed to the back of the 
large crown wheel which revolves on a quill fixed in 
the casing, thus ensuring correct meshing of the 
bevels, &e. 

This axle is carried by two barrel-roller bearings, 
shown in Fig. 5, provided with the large-radius yokes e, 
Fig. 1, hinged again at the pins f, and fitted with rubber 
mountings as in the previous case. The yokes accom- 
modate spring boxes in which helical springs are housed, 
these taking the load on the frame on each side at g and 
y, Fig 2. The drawbar pull is transmitted through the 
usual king-pin mounted on the motor casing, and the 
weight of the coach body is taken by two large spring 
boxes, one on each side of the bogie, as shown in 
Figs. | and 9. The heads of the spring boxes 


» 


are spherical, and the coach side-bearings are cupped | 
to correspond and are provided with rubber shock- | 


1 bs« wrbers. 

It will thus be seen that the design embodies what is 
virtually three-point suspension. The quill-drive axle 
is allowed sufficient movement to prevent it striking 
iny other part, the actual range being limited by rubber 
The arrangement of the motor results in 
both axles being driven, though the drive is resilient 
instead of rigid. Better use is therefore made of 
idhesion, since when the pull of the drawbar tends to 
alter the axle loading the coupled effect of the axles 
comes into play. The system simplifies braking, since 
it is sufficient to brake one set of wheels, the retardation 
effect being transmitted to the other through the 
driving shaft. 
means of electric resistance brakes. 

The whole of the drive at each end is housed in a 
dirt- and dust-proof casing. All these parts have 
automatic closed-circuit lubrication. In the case of 
the quill drive, oil is first supplied to the quill bearing, 


pads 





Service control is accomplished by | 


| adjustments to be made and maintenance is a minimum. 
| The return current is carried to the insulated track by 
| way of the tyres and brushes h, h, shown in Fig. 2. 

| The motor bogie illustrated, fitted with a 100-h.p. 
| motor and wheels 660 mm. in diameter, has a wheel- 
| base of 1-50 m. and weighs less than 3,000 kg. 








TRAINING FOR BUSINESS 
MANAGEMENT. 


AccorD1ine to a report which we have received from 
the Secretary, the Department of Business Administra- 
tion, at the London School of Economics, Houghton- 
street, London, W.C.2, has had a very satisfactory year, 
both as regards teaching and investigations. 
group of 22 students who attended the one-year post- 
graduate course of business training was one of the 
most varied of recent years. It contained graduates 
from five Universities in the United Kingdom, and 
from three overseas, as well as a few non-graduates 
with business experience behind them. The graduates, 
several of whom also had business experience, were 
nearly equally divided into those with degrees in 
economics or commerce, in science and engineering, 
and in arts, history and languages. This diversity of 
training, so far from being a disadvantage, assisted to 
widen the scope of the discussions, which it will be 
| remembered form so large a part of the course. 
| On the research side of its activities the Department 
| was also increasingly busy, The work of regularly 
| analysing the costs of 100 Department Stores in colla- 
| boration with the Retail Distributors’ Association and 
the Bank of England, is now in its sixth year. During 
| 1937-38, two large-scale special investigations were 
| supervised by the staff of the Department: One into 
ithe lighting, heating and cooking arrangements in 

London homes, in collaboration with the Gas Light 
|and Coke Company and the London Press Exchange, 
| and the other into the extent of listening to sponsored 
broadcasts in Great Britain, which was conducted on 
behalf of various interested bodies. It is claimed 
| that the participation of the Department in investiga- 
| tions of this type imparts to them the detachment and 
impartiality which characterises University research. 
A recent important change is that the London County 
'Council Senior Scholarships are now available to 





The | 


| Economics, or at a polytechnic or technical institution. 
A Leverhulme scholarship and a limited number of 
bursaries are also available. 
Considering the useful work the Department 
| doing, it is unfortunate that the appeal for an endow- 
ment fund of 100,000/., which was launched last year, 
has not been more successful. Enough has, it is true, 
been subscribed to ensure the maintenance of the 
Department on the present scale for the next seven 
years. On the other hand, the fund is not yet large 
enough to make the finances permanently secure or to 
enabie much-needed developments to be carried out. 
Further donations are, therefore, urgently needed for 
| Shave purposes, 


| 
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| BRITISH CORPORATION RULES 
FOR WELDED PRESSURE VESSELS. 


Tue British Corporation Register of Shipping and 
Aircraft, in formulating rules to cover new technical 
developments, has followed the general policy of 
imposing as few restrictions as possible in the early 
stages, so that the eventual system of regulation 
shall be based upon a wide experience. This practice 
has been followed in drawing up the Provisional Rules 
for Fusion-Welded Boilers and Other Pressure Vessels, 
recently issued from the offices of the Corporation, 
| 14, Blythswood-square, Glasgow, C.2. For the pur- 
| poses of the Rules, vessels subjected to internal pressure 
| are classified in three grades. Class I comprises boiler 
| drums and shells intended for a working pressure of 
50 Ib. or more per square inch, or vessels the shell 
‘plating of which exceeds 1} in. in thickness. Class IT 
|includes boilers and other fired vessels working at 
| less than 50 Ib. per square inch, and vessels, other than 
| those in Class I, designed to work at pressures in excess 
| of this figure, or with the contents at a temperature 
| of or above 300 deg. F., or of which the shell exceeds 
|g in. in thickness. Pressure vessels not included in 
either of the foregoing classes constitute Class ITI. 
| The thickness of shell plating, which must not 
| be less than # in., is to be determined by a formula 
| generally similar to that already in use for riveted 
| boilers, a coefficient C, appropriate to the category, 
| taking the place of the calculated value of the riveted 
| joint in the older equation. Details are given of the 
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tensile, bending, nick-break and Izod impact tests 
required, and it may be noted that a satisfactory macro 
section test is also specified. In the case of vessels in 
Class I, each one must be subjected to the full series 
of tests, but in the other two classes certain of the tests 
may be applied to sample vessels only, at the surveyor’s 
discretion. In Classes I and II the welds are to be 
stress-relieved in a furnace or by other approved 
means. All welded pressure vessels are to withstand 
a hydraulic test of 14 times the working pressure plus 
0) Ib. per square inch, and are to be hammer-tested 
at the last-mentioned pressure. 








ENGINEERING TRAINING AND 
EDUCATION. 

King’s College, London.—The syllabus of the courses 
held in the Faculty of Engineering of University of 
London, King’s College, Strand, London, W.C.2, has 
recently been issued. The Faculty provides systematic 
courses of study, extending normally over three years, 
arranged so as to give preparation for those wishing 
to take the degree of B.Sc., in Engineering of the 
University of London, and the Diploma of the College. 
The pamphlet contains detailed syllabuses and time- 
tables of the courses available in the College, together 
with the regulations governing the degree, College 
Diploma and Certificate examinations ; particulars of 
the scholarships, prizes and bursaries open to students 
are also given. Information regarding the Engineering 
Society and other College societies and student activities 
are included. The Michaelmas term of the 1938-39 


session begins on Wednesday, October 5, and Professor | 


C. H. Lobban, Dean of the Faculty, will be in attendance 
daily, except Saturdays, from Tuesday, September 20, 
to the beginning of the term, for the purpose of inter- 
viewing parents and prospective students, between the 
hours of 10.30 a.m. and | p.m. 








CATALOGUES. 

Gaskets.—Messrs. J. Payen, Limited, Church-street, 
Chiswick, London, W.4, have sent us a copy of their 
1938 Gasket Guide, which serves as a price list. The 
contents strikingly illustrate the extent of the firm's 
manufactures 

Fire Alarms and Tell-Tale Clocks.-_-Two pamphlets 
from Messrs. Gent and Company, Limited, Faraday 
Works, Leicester, describe, respectively, their Tangent 
fire-alarm apparatus and the method of installing this, 
and their electric tell-tale clocks for watchmen. 

Cane-Fibre Products..—Mesars. Celotex, Limited, North 
Cireular-road, Stonebridge Park, London, N.W.10, have 
recently issued a Handbook which deals with the applica- 
tions to various structures of their cane-fibre soodeete. 
A copy of this is just to hand 
A catalogue has been received 
Davenport Engineering Company, 
Bradford, describing their rein 


W ater -( ooling Towers 
from Messrs. The 
Limited, Harris-street, 
foreed-concrete 
trations of some notable installations recently carried 
out ; 

Gas Engines.-Mesars. The National Gas and Oil Engine 
Company, Limited, Ashton-under-Lyne, have sent us a 
copy of the National Bulletin, describing recent develop 
ments in the firm's gas engines, particularly referring 
to examples of the vertical type, used for boosting, 
&e 

Surface Hardening.—-Mesars. Shorter Process Company, 
Limited, Celtie Works, Savile-street, East Sheffield, 4, 
have sent us an interesting leaflet showing the progress 
made in developing the Shorter process for surface 
hardening by  scientifically-controlled heating and 
quenching. 

Laboratory Equipment.—We have received from 
Messrs. Griffin and Tatlock, Limited, Kemble-street, 
London, W.C.2, some preliminary sheets of their new 
instrument catalogue. These relate to thermometers, 
a silent shaking machine, and sulphur-determination 
apparatus. 

Electric Soldering Irons.—An electric soldering iron, 
made by Messrs. The Rawlplug Company, Limited, 
Rawlplug House, Cromwell-road, London, 8.W.7, 
dealt with in a leaflet just to hand. In this appliance, 
the bit and the elements are fixtures in order to avoid 
faulty replacement 

Indicating and Recording Instruments, &c.—We have 
received from Messrs. Negretti .nd Zambra, 38, Holborn- 
viaduct, London, E.C.1, leaflets which illustrate and 
describe a number of instruments of their manufacture, 
chief among these being a concentration recorder con- 
troller, reversing switch, interrupter, and pipe ther- 
mostat. 

Steam Engines.—Messrs. W. Sisson and Company, 
Limited, Elmridge-road, Gloucester, have recently issued 
a new catalogue, illustrating and describing the simple 
and compound steam engines which they build in sizes up 
to 350 brake horse-power. This catalogue also includes 
particulars of back-pressure generating sets with exhaust 
steam utilisation and of the Sissons water-tube boiler 
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Hut Association or Enotneers.——-Mr. J. F. Cater, 


manager of the Hull branch of Measrs. The Edison Swan 
Electric Company, Limited, has been elected president 
Association of Engineers 


of the Hull 


water-cooling towers, and giving illus- | 


ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
| reference numbers given. 

Electric Goods Lift to take a load of 3,000 Ib. and suitable 
| for operation from a three-phase, four-wire, 50-cycle, 
| 380/220-volt supply. Public Works Department, Pre- 
|toria; September 1. (T. 25,263/38.) 

Machine Tools, comprising belt-driven boring and 
| drilling machines, a 10-in. lathe with accessories, valve- 
refacing and reseating tools, and eight internal-combus- 


tion engines for driving seed-cleaning machines. State 
| Domains Administration, Cairo, Egypt; August 29. 


(T. 25,130/38.) 

Woodworking Machinery for Valkenberg Mental Hos- 
pital, Cape Town, comprising electric-motor driven 
26-in. circular-saw bench and planing and thicknessing 
machine capable of taking etaahben up to 18 in. by 9 in. 
Electricity supply available is 380 volts, 50 cycles, 
three-phase. Union Public Works Department, Pre- 
toria ; August 25. (T. 25,262/38.) 


Air Compressors, two, electrically -driven, self-contained. 


Public Works Department, Wellington, N.Z.; Septem- 
ber 20. (T.Y. 25,315/38.) 

Motor-Generator Sets, five, each consisting of a squirrel- 
cage induction-type, a.-c., motor, direct-coupled by 
| means of a semi-flexible coupling to two d.-c., shunt- 
| wound generators. Outputs required vary from 100 to 

200 amperes at a maximum voltage of 36 volts, and 15 
| amperes at a maximum voltage of 180 volts. The motors 
| to operate from a 400-volt, 50-cycle, three-phase supply. 
Post and Telegraph Department, Wellington, N.Z. ; 
September 29. (T. 18,565/38.) 

Machine Tools, comprising a power-driven punching 
and plate-slitting machine ; a 9-in. or 10-in. and 6}-in. 
lathe ; a 4-ft. or 4-ft. 6-in. radial drilling machine, and a 
24-in. column drilling machine. Public Works Depart- 
ment, Wellington, N.Z.; September 27. (T. 25,317/38.) 

Hand and Small Tools, including hammers, augers, 
braces, chisels, drills, saws and spanners. Indian Stores 
Department, Hardware Section, Simla ; September 12. 
(T. 25,354/38.) 

Centrifugal Pumps, two, complete with motors, contro! 
gear and all accessories. Stores Department, City 
Council, Johannesburg; August 31. (T.Y. 25,369/38.) 

Mealie Grader, with blower fan and auxiliary cylinder 
attachments and power-driven wheel and sieves. Capacity 
30-40 bushels per hour. Union Tender and Supplies 
Board, Pretoria; August (T. 25,408 /38.) 

Galvanised-Wire Rope, 5,000 ft. ; 1} in. circumference + 
400 split thimbles ; 600 bulldog grips for 1}-in. rope 
and 200 for 1}-in. rope 
Wellington, N. September 13. (T. 18,574/38.) 

Copper Plates for locomotive boilers. South 
Railways and Harbours, Johannesburg ; September 12. 
(T. 25,243/38.) 

Low-Tension sSwitchboards, 14, metal-clad, each com- 
prising seven 300-ampere feeder panels and two 500- 
ampere incoming units. The supply system is one of 
380/220 volts, three-phase, four-wire, 50-cycles. City 
Council, Johannesburg ; September 14. (T. 25,412/38.) 

Round and Square Steel in various sizes. South 
African Railways and Harbours, Johannesburg; Sep- 
(T. 25,413/38.) 

Draw-Tongs, ratchets and draw vices. 
and Supplies Board, South Africa ; 
(T.Y. 25,445/38.) 

Electric Travelling Portal Cranes, two, with movable 
jib, for the Port of Iquique. Chilean Ministry of National 
Defence, Santiago; September 7. (T.Y. 25,414/38.) 

Refrigeration Plant, cork insulation, and cold-chamber 
doors for Fort Napier Mental Hospital, Pietermaritzburg. 





25. 





tember 5 
Union Tender 
September 15. 


Public Works Department, Pretoria; September 8. 
(T. 25,438/38.) 
Electric Refrigerators, domestic-type, one 25-cub. ft.. 


and five 6-cub. ft. 
single-phase, 50-cycl Public Works Department, Pre- 
toria; August 25. (T. 25,439/38.) 

Combination Planing and Thicknessing Machine, motor- 


driven, complete with circular saw, boring, mortising and | 


spindle attachments. To be capable of taking timber 
up to 18 in. by 9 in. Size of main tables about 21 in. 
by 60 in. Public Works Department, Pretoria ; Sep- 
tember 1. (T. 25,440/38.) 








PERSONAL. 


Mr. A. Murray StepHen, M.C., chairman of Messrs. 
Alexander Stephen and Sons, Linthouse, Govan, Glasgow, 
has been appointed a member of the Scottish Committee 


| of the London Midland and Scottish Railway Company. 


Messrs. Foster WHEELER, Limirep, Aldwych House: 
Aldwych, London, W.C.2, have secured the services 
of Mr. W. Sampson, M.1.Mech.E., late assistant to Mr. 
John Johnson, marine consulting engineer, and he will 
devote himself to their marine interests. 

Messrs. NortHern Avuminium Company, LiMiTED, 
Bush House, Aldwych, London, W.C.2, have in hand 
large-scale extensions to their Banbury Works, Oxford- 
shire. The new extensions will approximately double the 
works’ present manufacturing capacity of aluminium 
and special aluminium alloys in semi-finished form. 
The new plant being installed includes a 5,000-ton 
extrusion press 





Public Works Department: | 


African | 


Electric supply available 240 volts, 
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CONTRACTS. 


| Messrs. Trussep ConcRETE STEEL CoMPANY, LIMITED, 

Horseferry House, Horseferry-road, London, 8.W.1, have 
been appointed reinforced-concrete engineers in con- 
| nection with buildings at Walton-road School, Wednes- 
bury; Regent’s Park College, Oxford; Northampton 
Polytechnic, London; the University, Glasgow; and 
in connection with a water tower at Leamington Spa 
and two reservoirs at Sherborne. The firm’s Hy-Rib 
reinforcement is also being used for the ceilings, walls 
and floors of cinema theatres and other buildings in 
various parts of the country. 

Messrs. THe Marconi INTERNATIONAL MARINE Com- 
| MUNICATION Company, LiurrED, Electra House, Victoria- 
embankment, London, W.C.2, have supplied the wireless 
equipment for Mr. Bernard Docker’s yacht Shemara. 
The installation consists of }$-kW medium-wave and 
short-wave transmitters, a radio telephone transmitter, 
and, for the purpose of navigation, a direction finder and 
an Echometer for measuring the depth of water under 
the keel. 

Messrs. THe GENERAL Evectrric Company, LIMITED, 
| Magnet House, Kingsway, London, W.C.2, have received 
| orders for the electrical equipment of nearly 50 trolley 
| omnibuses, for which the chassis will be manufactured 
by Messrs. LeEYLanp Morors, Limrrep, Leyland, Lanes. 
| Saale Some of the equipments will be manufactured for 

Pretoria, South Africa; five equipments will be made 
for Perth, Western Australia ; two for Hobart, Tasmania. 
and four for the South Lancashire Transport Company. 
All the equipments will be of the single-motor type. 
comprising an 80-h.p. motor with electromagnetic control 
gear, and will be manufactured at the firm’s Witton 
Works, Birmingham. 

Messrs. METROPOLITAN-VICKERS ELEcTRICAL Com 
PANY, Limirep, Trafford Park, Manchester, 17, have 
obtained the contract for the complete electrical equip- 
ment for a new cold-rolling mill plant to be installed by 
Messrs. Whitehead Iron and Steel Company, Limited, 
at their Courtybella Works, Newport, Mon. The con- 
tract, which includes a total of upwards of 6,000 h.p 
of machines, comprises the main and auxiliary drives 
for a four-stand, four-high tandem cold-strip mill, and 
for two single-stand, four-high cold-strip mills, complete 
with motor-generator sets, switchgear and control gear. 
The contract for the mill plant itself has been placed 
with Messrs. Davy anp UNITED ENGINEERING CoM- 
PANY, LimrreD, Park [ron Works, Sheffield. 

Messrs. Tae WesTerRN Exvectric Company, LIMITED, 
Bush House, Aldwych, London, W.C.2, are to instal 
their sound-reproducing equipment in the new Peninsular 
and Oriental liner Canton. The equipment of the 
|} Canton constitutes the ninth installation by Messrs. 
| Western Electric on board P. and O. vessels. The new 

liner is scheduled to commence her maiden voyage t« 
the Far East on October 7. 
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Ceylon Administration Report for 1937 (Customs and 
Shipping). London: Department of Overseas Trade. 
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By 8. E. Kay. Territory of the Mozambique Company. 
By C. N. Ezarp. March, 1938. London: H.M 
Stationery Office. [Price ls. 6d. net.] 
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Department of Scientific and Industrial Research. Report 
of the Director of Fuel Research on a Demonstration of 

| the Freeman Assay for Coal and Carbonaceous Materials 

| Demonstration Witnessed May, 1938. London: H.M 

| Stationery Office. [Price 3d. net.] 

| The University, Sheffield. Department of Glass Technology. 

| Experimental Researches and Reports. Volume XX. 

| 1937. Sheffield: Department of Glass Technology, 
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The University. [Price 7s. 6d.] 








Wortp Power ConrerRENCE, VIENNA.—The Prime 
Minister has a inted Sir Harold Hartley, C.B.E.. 
F.R.S., Mr. J. M. Kennedy, O.B.E., Sir Archibald Page. 
and Dr. F. 8. Sinnatt, C.B., F.R.S., to be the official 
delegates representing the Government of the United 
| Kingdom at the forthcoming Sectional Meeting of the 
| World Power Conference, to be held in Vienna from 
August 25 to September 2. The Executive of the British 
| National Committee has appointed Sir Harold Hartley 
| to be the leader of the British delegation to the meeting. 
| The total attendance from the United Kingdom will 
| exceed 80, which, it is pointed out, is a record for any 
| Sectional Meeting of the World Power Conference held 
| abroad. 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 
Scottish Steel Trade.—Although the Scottish steel 
makers are fairly well placed with orders for heavy 
material at present, they have not been booking new 
business commensurate with current output, and the 
outlook is not too bright. Many industries have been 
passing through a period of depression, and the effect 
of this is being felt in the steel trade, with the result 
that buyers generally, not being too confident of the 
future, are unwilling to commit themselves much ahead. 
On the other hand, there are many business men who 
are of the opinion that within a month or two the volume 
of new business in the market will be of considerable 
dimensions. There are few indications of any buying 
movement yet, however, and inquiries on the whole 
do not come up to expectations. he demand from the 
shipbuilding industry is much less than it was because 
of the scarcity of orders for new tonnage, and some 
which were expected to be placed quite recently have 
failed to mature. Makers of black-sheets are also rather 
badly off for work because of the general dullness all 
round. Not only is the home trade poor, but export is 
of little moment. Prices are unchanged, and are as 
follows :—Boiler plates, 111. 188. per ton; ship plates, 
L1l. 8s. per ton ; sections, 111. 0s. 6d. per ton ; medium 
plates 131. per ton ; black-steel sheets, No. 24 gauge, in 
minimum four-ton lots, 151. 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum four-ton 
lots, 182. 10s. per ton, all delivered at Glasgow stations. 
Malleable-Iron Trade.—The position in the malleable- 
iron trade of the West of Scotland is not too satisfactory, 
and the orders coming in are barely sufficient to keep 
plant running. The general undertone is good, but it is 
the demand which counts and that shows no sign of 
expanding. The re-rollers of steel bars are still rather 
quiet, and are patiently waiting on the time when the 
Continental imports of some months ago are used up. 
The following are the current market quotations : 
Crown bars, 131. 58. per ton for home delivery or export ; 
re-rolled steel bars, 12/. 13s. per ton for home delivery, 
and 111. per ton for 
and No. 4 bars, 131. 5s. per ton, both for home delivery. 
Scottish Pig-Iron Trade.—The state of the Scottish 
pig-iron trade shows no change, and with production 
well ahead of output, stocks are steadily increasing. 
The consumption at the steelworks and the foundries is 
much smaller of late, but like many others the iron- 
masters are very hopeful that the autumn demand will 
soon appear, as they are now in a position to meet all 
calls. The current market quotations are as follows :— 
Hematite, 61. 13s. per ton, and basic iron, 5l. 7s. 6d. 
per ton, both delivered at the steelworks ; foundry 
iron, No. 1, 61. 0s. 6d. per ton, and No. 3, 51. 18s. per ton, 
both on trucks at makers’ yards. 


Scottish Iron Trade Wages Reduced. Messrs. Thomas 


Petrie and James Sweeney, joint secretaries of the | 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, have received intimation from 


Messrs. Moores, Carson and Watson, chartered account- 
ants, Glasgow, that they have examined the employers’ 
books for May and June, 1938, and certify that the 
average net selling price brought out is 131. 9s. 4-71d. 
per ton. This means that there will be a reduction of 
2} per cent. in the wages of the workmen. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBOUGH, Wednesday. 

Operations of Blast-Furnaces.—Owing to the large 
stocks of pig-iron held by the Skinningrove Iron Com- 
pany, Limited, the firm has decided to put temporarily 
out of action two blast-furnaces that have been blowing 
recently. Messrs. Dorman, Long and Company, Limited, 
are closing down for re-lining, a blast-furnace at their 
Redcar Ironworks. This stack has produced a total of 
nearly 800,000 tons of basic pig-iron at an output of 
2,300 tons per week, a performance which it is believed 
has not been exceeded in this country by any furnace 
producing that weekly quantity. Amid the present 
gloomy surroundings, Messrs. Dorman, Long make the 


encouraging announcement that they have just com- | 


pleted, at their Cleveland Works, a fourth large blast- 
furnace operating solely on coke-oven gas. Another 
important development at the Cleveland Works is the 
erection of a mechanically-charged blast-furnace for the 
production of basic iron for steel-making purposes. 
his furnace will turn out 2,750 tons of iron per week, 
and will be fully equipped with hot-blast stoves, ironstone 
calcining kilns and bunkers for raw materials. Coke 
will be fed by belt-conveyor direct from the coke-oven 
plant which, erected two years ago, is the second largest 
in Europe. Iron will be delivered to the steel furnaces 
in molten condition, in ladles of 45 tons’ capacity. At 
the Cleveland Works there are now four steel furnaces 
and a 400-ton mixer, all operating on coke-oven gas. 

The Cleveland Iron Trade.—Heavy tonnage of foreign 
foundry iron stored at consumers’ works is passing into 
use much slower than could be wished and confines 
demand, for Cleveland qualities, to very narrow limits. 
\s external supplies have been stopped, however, and the 
make of local foundry brands is still suspended, the rate of 
absorption of imported material promises to be acceler- 
ited. Stocks of Cleveland qualities at makers’ yards 
are about stationary. Customers continue to complain 
that stabilised quotations are on too high a level, and 
declare their intention to make minimum purchases 
until values are reviewed. Continental iron is offered at 
exceedingly low figures, but import duty and the loyalty 
agreement between Cleveland pig makers and foundry 


export ; No. 3 bars, 121. 15s. per ton, | 


RING. 

—— — : 
| iron consumers, which concedes a rebate of 5s. per ton, 
| prohibit further buying of Continental products. Fixed 
| prices of Cleveland pig remain on the basis of No. 3 grade 
| of iron at 109s. delivered within the Tees-side zone. 

Hematite-—The statistical state of the East-coast 
hematite branch of trade is causing considerable uneasi- 
ness. Producers’ consuming works continue to take 
most of the still extensive make, but the surplus output 
available for other purposes is much more than sufficient 
for current requirements, and stocks are swelling to 
disquieting dimensions. Business is almost confined to 
small transactions between home firms. Exports are 
quite trifling. Indication of early material expansion 
of demand is difficult to discover, and further curtailment 
of production would cause no surprise. Recognised 
market quotations keep at the equivalent of No. 1 
hematite at 133s. delivered to North of England areas. 

Basic Iron.—The nominal price of basic iron is 100s. 
There is none for sale, makers reserving the whole of the 
Tees-side output for use at their own steelworks. 


Foreign Ore.—Not only is business in foreign ore at a 
complete standstill, but the much curtailed imports are 
in inconvenient excess of users’ reduced requirements. 
Stocks are now larger than consumers care to hold. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and difficult to dispose of. Local needs have 
diminished considerably, and consumers are amply 
covered over lengthy periods. Good medium qualities 
are offered freely at 27s. 6d. at the ovens. 

Manufactured Iron and Steel.—There is little sale for 
semi-finished iron and steel. Stocks at makers’ and 
consumers’ works are large, and on some of the latter 
oremises storage accommodation is taxed to the full. 

roducers of finished iron and steel would much welcome 
orders for early and forward delivery. Sheet makers are 
very short of work. Producers of heavy steel are less 
unfavourably situated than are manufacturers of most 
other commodities, and they report a few autumn 
inquiries, but contracts are rapidly running out and 
orders coming forward are far from heavy or numerous. 
| Among the principal market quotations for home trade 
are : Common iron bars, 131. 5s.; steel bars, 111. 18s. ; 
soft steel billets, 7/. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 15/. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
lll. 18s.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 11/. 0s. 6d.; steel joists, 111. 0s. 6d.; Tees, 
121. 0s. 6d.; heavy sections of steel rails, 101. 15s. 6d. ; 
fish plates, 14/. 15s. 6d.; black sheets (No. 24 gauge), 
151. 15s.; and galvanised corrugated sheets (No. 24 
gauge), 18/. 10s. 

Imports of Iron and Steel.—Of the 1,122 tons of iron 
and steel imported to the Tees in July from foreign ports 
and coastwise, 1,034 tons were crude sheet bars, billets, 
| blooms and slabs, and 88 tons plates, bars, angles, rails, 
| sheets, and joists. The previous months’ unloadings 
amounted to only 672 tons, all of which were crude sheet 
bars, &c. In July last year, aggregate imports reached 
7,073 tons, comprising 705 tons of pig-iron, 6,110 tons of 
crude sheet bars, &c., and 258 tons of plates, bars, 
angles, &c. 








Scrap.—Business in iron and steel scrap is at a stand- 
still. Nominal prices are unchanged. 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 


The Welsh Coal Trade.—The Welsh steam coal 
market settled down slowly after the holiday interruption. 
Demand continued to circulate very slowly in all the prin- 
cipal trades, but the general tone displayed little change. 
As a result of the stoppages at the mines during August 
bank holiday week, several of which were closed for the 
whole of the period for the holidays with pay, the amount 
of coal on offer, though usually sufficient to meet require- 
ments, was considerably reduced and operators had to 
| draw upon accumulations of stock at the pitheads to 

enable them to maintain deliveries under past bookings. 

| Most concerns remained well placed with orders under 
| previous contracts and as these were again usually 
heavy enough to ensure the regular clearance of the 
| best part of potential outputs over some while to come, 
there was little indication of any early easing in the 
present position. Best large coals continued fairly 
well absorbed and, as these kinds as a rule were well 
stemmed ahead, values were firmly held. Monmouthshire 
descriptions were difficult to obtain. Inferior large 
sorts moved off quietly, but were steady. A firm feature 
was provided by the sized kinds, the smaller descriptions 
of which were extremely difficult to secure for early 
delivery. As a result, prices were well supported. 
The demand for smalls was again very restricted, and as 
most sellers had ample supplies of these grades to offer, 
the tone was dull. Cokes were quiet, but late values 
were upheld. Patent fuel and pitwood came in for little 
attention and were dull. 

The Iron and Steel Trade.—Very quiet conditions ruled 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Demand circulated 
slowly for all products and most works were only provided 
with a quiet employment in fulfilling orders already in 
hand. Little improvement was expected in the imme- 
| diate future, but in spite of this quotations remained 
| unaltered at late levels. 














TiN-PLATE IN THE UNITED States.—The total quan- 
tities of tin- and terne-plate manufactured in the United 
| States during 1937 were 2,517,531 tons and 261,141 tons, 
| respectively, compared with 2,097,680 tons and 237,130 
tons in 1936. 
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NOTICE OF MEETING. 


British Associ1aTion.—Annual Meeting at Cambridge, 
Wednesday, August 17, to Wednesday, August 24. 
For programme of Section G (Engineering), see page 187 
of this issue. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Now the holidays are over, local steel 
and engineering trades hope to settle down to what 
manufacturers believe will be a period of sustained 
activity. The position at most of the big works is 
satisfactory, though at some of the smaller establishments 
slightly less activity is reported. This is reflected in a 
further increase in the city’s unemployed, though a rise 
of nearly 700 is not considered serious, most of these 
being short-time workers. One closely in touch with 
the local unemployment problem states : “‘ The addition 
to those totally unemployed is very very small, but the 
figures are disappointing, and do indicate that there 
has been a further recession in trade. The increase in 
short-time workers is spread over more industries, which 
is not a very promising sign.” An industrialist, however, 
expresses the view that August is a very difficult month, 
and that unemployment returns should improve «a 
month hence. he bulk steel trade is booking more 
orders as compared with a month ago, while a larger 
volume of inquiries is circulating. An autumn revival 
appears to be on the way, and pfoducers are more 
optimistic. This is reflected in the fact that they are 
buying hematite and pig-iron on a larger scale. There 
is an impressive market in basic steel, while acid-steel 
makers are operating almost to capacity. There is a 
more promising movement in the structural-stee! market, 
but the call for scrap develops slowly. To some extent 
this is due to consumers still having big stocks on hand. 
Business is reported to be on the increase by makers of 
steel-works and iron-works’ equipment. Valuable orders 
have been secured from abroad despite keen competition 
from German, French, Czechoslovakian, and American 
manufacturers. Armament works are busy. Reports 
from works turning out all types of grinding and crushing 
machinery and plant for coal mines indicate that the 


demand has been well maintained. Steel tubs are a 
progressive line; dredging equipment is also in keen 
demand. Hollow forgings and boiler drums are in 


request by a variety of industries, notably the electrical 
and oil-refining. There has been a slight reduction in 
activity in the special steel branches during the past 
few weeks, but producers are not alarmed. Though not 
up to the level of six months ago, the output of stainless 
stee) and related materials is still substantial. Research 
work is being pursued vigorously with a view to cheapen 
ing the cost of stainless steel. The tool-making branches 
show little change. Conditions are somewhat mixed, 
though there is a good market in engineers’ small tools. 

South Yorkshire Coal Trade.—The coal trade still 
reflects holiday influences, but steady improvement 1s 
anticipated during the next few weeks. Already large 
industrial concerns are beginning to order supplies. 
Steam coal is in demand. Railway companies are big 


buyers. Sheffield Corporation has placed orders for 
heavy tonnages of fuel for its electricity-generating 
works. The house-coal market is dull ; business is very 


restricted, and likely to continue so for some weeks. 
Export trade hangs fire. There is a slight improvement 
in best hards, but for other grades the demand is 
exceptionally slow. Exports from Hull, Grimsby and 
Immingham last week totalled 38,362 tons, as compared 
with 69,000 tons in the corresponding week last year. 








Cotiiery InpusTRY IN PoLanp.—The output of coal 
at Polish collieries during the first five months of 1938 
was 15,226,000 tons, as compared with 13,824,000 tons 
during the equivalent period of 1937. Corresponding 
figures for exports during these two periods wer 
4,494,000 tons and 4,237,000 tons, respectively. 


Arr-Compressor Trest-BED Drive: ADDENDUM. 
Since publishing the account of the 1,000-h.p. test-bed 
drive for air compressors in the works of Messrs. J. 
Browett Lindley (1931), Limited, Letchworth, on page 140 
ante, we have been informed that for maximum powe! 
requirements pulleys accommodating 26 belts are used 
instead of those with 22 belts, as shown in the illustra- 
tions of the article. Incidentally, there is an obvious 
misprint in the sub-title of Fig. 1, as 22 ropes are there 
shown and the drive is not arranged for the minimum 
load, as stated, but for one approaching the maximum 


The 


was 


TriaL Trip or H.M. Cruiser “ MANCHESTER.” 
official inspection of H.M. Cruiser Manchester 
successfully carried through at the Hebburn-on-Tyne 


Shipbuilding Yard of Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, on August 3, and the 
vessel was taken on her official acceptance trial on 


August 4, after which she proceeded to Portsmouth. 
The Manchester is one of three cruisers provided for in 
the 1935 Naval Programme, and has a displacement of 
9,000 tons. Her propelling machinery consists of four 
independent sets of single-reduction geared turbines of 
the latest Parsons type driving four screws. An astern 
turbine is incorporated in each low-pressure turbine, and 
cruising turbines are installed to ensure a high degree 
of economy over a wide range of cruising powers. The 
machinery is designed to develop a total of 82,500 shaft 
horse-power, and steam at 350 lb. per square inch pressure 


|is supplied by four oil-fired water-tube boilers of the 


three-drum type arranged in two boiler rooms. The 
armament of the vessel comprises 6-in. and 4-in. guns, 
a number of smaller guns, and torpedo tubes. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of f qur readers to 


the fact that the above is our SOLE a 
and that ae connesies exists between this 





Journal and other publications 4 
somewhat eiuaflar’ itles 
TELEGRAPHIO e ENGINEERING, ” LESQUARE 
ADDRESS DON. 


TELEPHONE Nonoun—TEMPLE “BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING ” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ 5 0 
For Canada— 
Thin paper copies................ £2 18 6 
Thick paper copies................ £3 3 0 
For all other places abroad— 
Thin paper copies................ 3 3 0 
Thick paper copies................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign ‘subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
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| ACCIDENTS IN FACTORIES. 
| Ir is not too much to say that with the coming 
| into force on July 1 of the Factories Act, 1937, 
a new chapter in this form of legislation, which differs 

considerably from its predecessors, was opened. 
| For these predecessors, which now date back over 
|one hundred years and were last thoroughly revised 
more than thirty years ago, though, as time went 
jon, they covered an inc reasingly large amount of 
| ground, were still formulated in general terms, the 
| underlying idea being that basic principles should 
be adapted to meet the requirements of individual 
cases. In the new Act, on the other hand, the 
requirements, especially in that part relating to 
safety, have been made both precise and detailed. 
The latitude, which is, of course, in some circum- 
stances necessary, is secured by providing extensive 
powers of exemption, and at the other end of the 
| scale, powers to impose additional restrictions are 
also available, where these appear to be called for. 
It is evident that this change in policy will mean 
an increase in the responsibilities of the Factory 
Inspectorate. That this increase has been granted 
is, however, a not unjustified tribute by both 
Parliament and industry to the way in which this 
body of men and women performs its duties. 
It is, in fact, amusing to contrast the present attitude 
of factory owners to this branch of the Home Office 
with that of 1855, when the conduct of one of the 
four inspectors was impunged in no uncertain 
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terms a. the factory occupiers in his district. 
His actions were, in fact, described as being no less 
unpopular than the Act of Parliament under which 
he was carrying out his duties, a statement which 
throws an interesting sidelight on the Victorian 
policy of laissez aller. Now-a-days, it is generally 
realised that control is necessary, even in the best 


2 of industrial worlds, and that this control could 


hardly be more efficiently or more tactfully exercised 
than by Sir Duncan Wilson and his assistants. 

If, however, there be any who hold the contrary 
view, we recommend them to study the Annual 
Report* of the Chief Inspector of Factories for 
1937, which was published last week, and especially 
that part of it which deals with the number and 
causation of accidents, which occurred. In general 
terms, 192,539 accidents took place during the 
year, of which 1,003 were fatal. These figures show 
an increase of about 9 per cent. over the correspond- 
ing figures of 176,390 and 920 for 1936. This 
increase was general over the whole country but, 
as might be expected, was most marked in those 
areas in which heavy industries are situated or where 
industrial expansion was greatest. The increasing 
employment of unskilled, or partly trained, persons 
on machines of which they have little knowledge 
was another factor which caused the curve to rise, 
while longer hours and speeding up were also 
pre-disposing causes. As in previous years, a large 
percentage of the accidents occurred to young people 
of both sexes, and as this is a question which is 
rightly receiving increasing attention, the problem 
may well be stated by way of example. A boy 
of 14 had his left hand seriously crushed while 
operating, unaided, a large five-cutter planing 
machine in a saw-mill, in the presence and on the 
instructions of his charge-hand. He attempted to 
feed a piece of wood 16 ft. long into the machine 
but found “it was too tight.” He then got a 
crowbar and tried to loosen the spring guide for the 
wood while the machine was running. The crowbar 
was drawn into the feed rolls and the boy’s hand 
was also drawn in and badly crushed underneath it. 
When it is realised that the charge-hand watched 
the whole proceedings, including the boy’s efforts 
with the crowbar, it will be seen, in the words of 
the Report, that the standard of supervision was 
disgraceful. 

This distressing incident, and it is only one of 
many that are cited, gives rise to a number of 
reflections. It does not seem to be realised, as it 
should be, by those in responsible positions, that 
the change from school to factory life is very 
profound, and that every care should therefore be 
taken to ensure that lack of experience does not 
lead to disaster. As the superintending inspector 
well points out, the “silly things” that cause 
accidents are just the actions that might be expected 
from those unaccustomed to machinery and in- 
experienced in its possible dangers. The problem 
must, therefore, be tackled first, by ensuring that 
young persons are not given work for which they 
are obviously unsuited, mentally or physically ; 
second, by proper training under proper supervision 
before they themselves are given charge of machines ; 
and third, by constant vigilance that the various 
rules and regulations, which are necessary for 
safety, are observed. All these points, as the Report 
admits, are receiving increasing attention, though 
much more remains to be done, especially in so far 
as juveniles are concerned, towards suppressing the 
natural desire to use plant for purposes for which 
it is not intended. A number of instances are given 
of accidents which were due to “ skylarking.” On 
the other hand, others were probably due to that 
boredom which naturally attacks a boy who is kept 
for too long on uninteresting work. “If all em- 
ployers and managers took a personal interest in 
the safety and welfare of their young employees 
and took appropriate steps to promote them, there 
is no doubt that a great and immediate reduction in 
the incidence of accidents to young workers would 
follow.” 

Large and distressing as the number of accidents 
to juvenile workers is, the adult worker is, how- 
ever, involved in a still larger number. These, 
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moreover, seem to vary little in incidence from year 
to year. The trouble here is how to get workers 
really interested in safety. If this could be done, 
it is certain that there would be a marked reduction 
in the number of all kinds of accidents, as well as 
in that failure of health which follows a neglect to 
take proper precautions when engaged in certain 
As it is, this Report 
forerunners have done, many examples of what can 
only be described as carelessness, if not downright 
negligence. Into this category fall the foreman 
who started up a machine without warning, though 
he knew that men were working on it; the man 
who, when remonstrated with by an inspector for 
mounting a belt on an overhead pulley while the 
shafting was running replied, “ Yes, I know, my 
son killed on that shaft,”’ and the crane 
‘drivers *’ who hoisted two men on the hook “ for 
a lark,”’ but did not know how to stop the machinery 


processes, contains, as its 


was 


when the joke had gone too far. In both cases 
fatalities occurred owing to the failure of the 
overwinding device. In yet another instance a 


man who was injured on a milling machine had 
removed the guard from the cutters. Having been 
against the practice previous 
occasions, he was justly prosecuted for his careless- 
For this state of affairs education is the only 
remedy Appreciation of this fact is, however, slow, 
and the beneficial results which must accrue from 
its application are, of course, slower Indeed, as 
the Report remarks, one of the most pressing prob- 
lems of to-day is how to get workers really interested 
If this could there would 
undoubtedly be a large reduction in the number 
of accidents. On the other hand, employers also 
have their part to play and can do much not only 
by better compliance with the law, but by a closer 
interest in those, especially the younger, members 


warned on two 


ness. 


in safety be done 


who serve them 

The duties of H.M. Inspectors are, however, not 
solely concerned with and useful 
chapter in the Report deals with the health of 
those engaged in certain dangerous occupations. 
Under the new Act, the Secretary of State 
empowered to require reasonable arrangements to 
be made for medical supervision where he has 
cause to believe that to the nature 
of the where the introduction of a new 
process substance may give to such risk. 
Another important change is that the young worker 
is to be examined not only to discover whether he is 
fit for work generally, but the particular type of 
work for which he is suitable, and this examination 
will be re peated from time to time. Fortunately, 
the effect that occupation may have on a person’s 
health is being generally realised, both by the 
medical profession and by employers, and the result 
should be a better acquaintance with diseases that 
ire due to the substances used in industry. As it 
there are still a distressingly large number of 
cases of lead, phosphorous, mercurial and other 
poisoning, as well as of anthrax and ulceration due 
to working with chromium. Here again, it would 
appear that a reduction could be obtained by a 
more careful attention to the regulations by all 
In this connection, particular stress is 
laid on the dangers of using trichlorethylene for 
without proper precautions. 
Mention is also made of a method of treating the 
‘dead ” hands frequently experienced by those using 
pneumatic tools and of a fatality caused by caisson 
In this the rates of varying the 
working pressure in the decompression chamber, 
recommended by the Institution of Civil Engineers, 
do not seem to have been foliowed quite so closely 
as they should have been. Mcreover, the condition 
of the victim rendered him unsuitable for this class | 
of work. 

The part of the report dealing with hours of | 
employment is this year of unusual interest, as this | 
is the last occasion on which it will be necessary | 
to record the existence of the legal 60-hour week 
in non-textile factories, and of the 554-hour week 
in textile factories. Actually, in spite of the 
general trend towards shorter hours, as much as 
55 hours has been worked for long periods in the 
machine tool and other industries, and the working 
period is at times even longer in certain seasonal | 
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the coming of the 48-hour week last month, and it 
will be interesting to see to what degree this legal 
reduction will bring about the extension of the 
five-day week, which is already becoming common 
in the printing and book-binding trades. This 
arrangement has some advantages from the points 
of view both of amenity and maintenance. In 
one factory a still further step forward has been 
taken by working 7} hours on seven days in the 
week for three continuous weeks, and then closing 
for a week, the wages for this period of relaxation 
being obtained from the double rate of pay earned 
on the Sundays worked. We should imagine, 
however, that for many reasons such a scheme 
would only be of limited application, and might 
not be generally popular. The usual instances of 
employers who find it difficult to resist the tempta- 
tion to exploit their workpeople when they can 
profit by the practice are given; and there is also 
the usual complaint that this practice is encouraged 
by the small fines imposed. It 
note that the introduction of the secret ballot has 
caused a decline in the number of two-shift orders 
granted, and that the unpopularity of this method 
of working is apparently not counteracted by offers 
to make up wages to the amount which would be 
earned under the normal Of the 2,640 
orders that have been issued since 1920, not more 
than 953 are still in force. 

Taken as a whole, the report is an encouraging 
document, and there seems no reason to suppose 
that the new Act, which it may be emphasised is 
largely an agreed measure, will not lead to further 
improvement. So much, indeed, is being done to 
better conditions in factories, that they now com- 
pare favourably in comfort, cleanliness, sanitation 
and lighting with many shops and offices. Whether 
any government would be prepared to tackle this 
much more difficult problem, and what the result 
would be if they did, must for the moment remain 
a subject for speculation. 


system. 








THE AIR FORCE EXERCISES. 

THE aim of the Air Defence Forces of Great 
Britain is to prevent an attack from the air on this 
country by a combination of the direct defence 
and the offensive. By day, fighter squadrons cf 
the Royal Air Force would be held on the ground in 
readiness to be sent up immediately enemy forma- 
tions approached, warning of this approach being 
supplied by members of the Observer Corps. By 
night, defending aircraft would patrol areas 
illuminated by searchlights and anti-aircraft artillery 
would assist both by nightand by day. The guns 


| would not only be entrusted with the primary task 


of destroying or breaking up the formation of the 
enemy bombers, but of making them fly high and 
alter course, so that accurate bombing of definite 
would prevented. Incidentally, the 
bursts of anti-aircraft guns, like the searchlights, 
would give valuable information about the position 
of enemy bombers to our own fighters. The offen- 
sive, which it is not too much to say forms the more 
important part of the organisation, is to be achieved 
by the* bomber squadrons. These squadrons are 
provided on the basis of, roughly, two bomber 
squadrons to one defending fighter squadron, and 
direct their attention to targets of an important 
military nature with the object of compelling the 
enemy air forces to remain on the defensive. 

The Air Exercise which took place from Friday 
morning, August 5, until Sunday afternoon, 
August 7, intended to test this organisation 
and to give all ranks, from the highest command 
down to the last-joined recruit, the opportunity of 
working under conditions approaching as nearly 
as possible to the “real thing.’ The Exercise 
was based on the idea that the defensive forces of 
Westland—a country comprised in the area within 
the line Humber, Dover, South London, Andover, 
Evesham, Leamington, Rotherham and Humber 
were attacked by the forces of Eastland, a country 
occupying the North Sea. It differed from those 
of former years in that attention was concentrated 
on the defences which have been designed to protect 
the Midlands and South, rather than on 
and from the fact that a 
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large number of towns 
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air-raid precaution black-outs. The principal dif- 
ference, however, lay in the large scale of the 
manceuvres. No less than 73 squadrons out of 
the 81 which comprise our present Home forces 
were engaged, making a total of 900 machines, or 
more than double the number employed a year ago. 
These machines were divided about equally between 
Westland and Eastland, the former having 23 
fighter squadrons and 14 bomber squadrons, and 
the latter 36 bomber squadrons. The ground forces 
of Westland were made up of gunners and sappers 
of the Ist Anti-Aircraft Division and the 32nd 
Anti-Aircraft group together with members of 
the Observer Corps. These forces were divided into 
small gun and searchlight groups, which were located 
at various centres within the area of operations. 
Unfortunately, the weather played an undesired 
part in the proceedings, though in the event of 
actual war this might have been more to the advan- 
tage of the attacked than the attacker. As it was, 
widespread fog and mist hampered the movements 
of both bombers and fighters, the former experiencing 
difficulty in finding their way and the latter often 
failing to ascend until the enemy were passing 
overhead. This is partly to be explained by a 
natural reluctance on the part of the commanders 
to risk men and material unnecessarily. Even so, 


| six lives were lost early on Sunday morning, three 
other crews had to abandon their craft in mid-air, 


and there was more than one forced landing. 
Nevertheless, many of the bombers, who had gone 
80 miles out to sea before turning towards the east 
coast, reached their objectives, while to correct 
the balance, others were successfully intercepted 
by the fighter squadrons. These events occurred 
as far apart as Swindon and Sheffield, where it is 
claimed that a power station was hit. The official 
comment, however, is that some of these successes 
would not, in fact, have been achieved, since the 
aircraft continued to their objectives when in 
reality they would have been shot down. Indeed 
the fighters claim to have intercepted two-thirds 
of the raids, and if this is so they did well. For 


| their task was made more difficult than it might 


|On the other hand, the 26th and 
| R.E., 


have been not only by the fog, but by the number 
of the raiders, the different heights at which they 
approached, and the wide area over which they 
extended. Speaking generally, it is probably 
correct to say that some useful information has 
been gained, and we have no doubt that this will 
be applied when, during the next few weeks, it 
has been collected and thoroughly analysed. 

As a further indication of the scale of the Exercise. 
it may mentioned that nearly twice as many 
aircraft were engaged existed in the Home 
Defence Air Force three years ago. A large number 
of regular units undergoing other forms of training 
were, however, excluded, as were all but two of 
the 20 Auxiliary Air Force units. Practically all the 
pilots were in civil employment when the expansion 
of the Air Force started a few years ago, and the 
same is largely true of the airmen, whether forming 
part of the flying crews or engaged on ground 
duties. By 1940 it is expected that a first-line 
strength of nearly 2,400 aircraft will have been 
achieved. This involves a vast programme of 
construction both for the aircraft and aerodromes, 
as well as an increase of 31,000 in personnel during 
this year alone. More pilots, observers, airmen 
and boys are, however, required between now and 
next April to fill the vacancies; and therefore 
hope that the appeal recently launched by the 
Secretary of State for Air will result in this 
deficiency being made up. 

As regards the defending forces, of the 16 anti- 
aircraft battalions engaged. 11 represented units 
which were at one time infantry and have within 
the last two or three years accepted the new rdle. 
1 27th Battalions. 
the London Electrical Engineers, hav 
worked searchlights since before the South African 
War. All these men are, of course, normally 
engaged in civilian occupations, and most of them 
left their homes*in Durham, Lancashire, the Pot- 
teries, Yorkshire, and the London area by lorry 
for their rendezvous in the “war” area at the 
end of July. From these points the single search- 
light detachments proceeded still further afield to 
form a network of stations, each about two miles 
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from its neighbours, across the Eastern counties. 
The members of the Observer Corps are special 
constables who are recruited locally by the police. 
They can be called out for duty at very short 
notice and remain out as long as aircraft are in 
the air. They work under the system originated 
by Major-General E. B. Ashmore for the defence of 
London, whereby posts are created over the whole 
country sufficiently close to each other to ensure 
that aircraft will be within sight or hearing of one 
or more of them. These posts are provided with 
simple equipment for determining the height and 
position of the machines, and this information is 
continuously and rapidly communicated to the 
Air Force authorities who are concerned with the 
dispatch of fighter aircraft and the issue of air- 
raid warnings. Finally, the Post Office provided 
telegraphic and telephonic assistance, and from a 
special meteorological organisation came regular 
forecasts regarding weather conditions. 








NOTES. 
THe Mrnerat WEALTH OF BRITISH COLUMBIA. 


LARGELY owing to the abnormally-high base-metal 
prices prevailing throughout the greater part of last 
year, the value of the metals and minerals  pro- 
duced in British Columbia totalled 74,475,902 dols. 
during the twelve months ending December 31, 
1937. According to the recently-issued annual 
report of the Minister of Mines of the Province, this 
figure, which is greater by 20,393,935 dols. than that 
for 1936, constitutes a new high record for British 
Columbia. All mine products have shown appreci- 
able increases, both in quantity and in value, as 
compared with the previous year. From the stand- 
point of value, the metal lead occupied the leading 
position, and the quantity produced, namely, 
419,118,371 Ib., was higher than in any other 
single year in the history of mining in the Province. 
The greater portion of the lead is mined in the Fort 
Steele mining division in the Eastern District of the 
Province. New records have also been established 
in the case of the metals gold, zinc and silver. The 
output of gold was 514,934 oz.; that of zinc, 
291,192,278 Ib. ; and that of silver, 11,308,685 oz. 
The production of copper, which, in 1936, had 
declined both in quantity and in value to the lowest 
point reached since 1900, has, with the return to 
full capacity of the Britannia mine, on Howe Sound, 
near Vancouver, and the reopening of the Copper 
Mountain mine, near Princeton in the south, shown 
an even better recovery during 1937 than was 
anticipated. The quantity of copper produced 
during the year, namely, 46,057,584 lb., showed an 
increase of 121-4 per cent. over the total for 1936, 
while the value, namely, 6,023,411 dols, showed an 
increase of 205-5 per cent. The latter, however, it 
is pointed out in the report, was due to the abnor- 
mally-high prices ruling for copper. The quantity 
of coal mined in 1937 was 1,444,687 tons, or about 
100,000 tons more than in 1936, and some 250,000 
tons more than in 1935. The collieries are situated 
in the Crow’s Nest Pass district of East Kootenay, 
in Vancouver Island, and in the Nicola-Princeton 
Area. The number of men employed in the mines 
of the Province was 16,129, the largest total for any 
year, while the aggregate wages and salaries paid 
out also reached a record value. At the present 
time, base-metal prices have again declined, but it 
is anticipated that while the total value of mine 
products for 1938 will fall below that for 1937, the 
industry should nevertheless experience a good year. 


SAFETY IN INDUSTRY. 


The thanks of industrialists should be given to 
Mr. Graham Cunningham, managing director of 
the Triplex Safety Glass Company, Limited, 
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industrial illnesses and diseases. Death is, of 
course, the ultimate end of every one of us. Never- 


theless, it is desirable, as Mr. Cunningham points 
out, that steps should be taken to impress the 
public with the importance of taking care in all 
circumstances, and thus bringing about a reduc- 
tion in the number of these distressing occurrences. 
Distressing is, in fact, the right word to apply to 
them since, as has often been pointed out, it is the 
young workers who suffer most. Mr. Cunningham 
therefore suggests that something should be done 
to bring home to the worker his responsibility both 
towards his employer and his work and that this 
can only be done by Government propaganda in the 
Press. Moreover, children should be imbued with 
the idea of industrial, as well as road, safety, and 
thus help to safeguard their lives and keep their 
bodies whole. The value of this suggestion is 
emphasised by the contents of the last Report of 
H.M. Chief Inspector of Factories and Workshops 
to which we refer on page 193 of this issue. 








THE CHEMISTRY OF CEMENTS. 


In 1918, a discussion was organised in London 
by the Faraday Society on “‘ The Setting of Cements 
and Plasters,” at which papers were presented 
reviewing the existing knowledge of the nature of 
cements. During the twenty years that have 
elapsed since that meeting, the increase in know- 
ledge, as in every branch of applied science, has 
been so great as to make the picture presented at 
that discussion now appear but a bare skeleton. 
Aluminous cement, though already past the early 
troubles of manufacture, was unknown to the great 
majority of engineers, and had not been marketed 
commercially ; the production of rapid-hardening 
Portland cements was still in its infancy in Austria 
and Switzerland, and had yet to be commenced in 
this country, while special cements, such as the 
low-heat Portland cement which for large mass- 
concrete structures has now proved to be of the 
utmost value, were quite unknown. The interim 
period has seen the development of these new 
cements, combined at the same time with marked 
improvements in the control which can be exer- 
cised in manufacture. An international discussion 
on cement problems, at the present time, therefore 
seemed appropriate, and the Royal Swedish Insti- 
tute for Engineering Research and the Swedish 
Cement Association are to be congratulated on 
their organisation of a Symposium on the Chemistry 
of Cements which was held in Stockholm from 
July 6 to 8, and attended by many of the authorities 
in Europe and America. 

The meeting was preceded by a short two-day 
tour, including cement works, plants manufacturing 
cement products, and concrete structures. This 
afforded an opportunity of seeing the concrete dams 














and power plants at Vargon, Trolhitton and Lilla 
Edet, on the Géta river. From the point of view 
of the concrete specialist, the most recent of these 
structures, that at Virgon, which was built from 
1930 to 1934, was perhaps of the most interest. 
The cement used for the main part of the concrete 
structures here was a low-heat Portland cement 
(350 kg. per cubic metre of concrete or 590 Ib. per 
cubic yard), though normal Portland cement was 
substituted in some parts. Experience since con- 
struction has shown that the formation of cracks is 
much more pronounced in those parts in which the 
normal Portland cement was used. Mention may 
also be made of the visit to the Dalby Siporex 
factory, where precast lightweight concrete blocks 
and reinforced concrete slabs were being manufac- 
tured by a process in which a mixture of finely 
ground sand and cement is expanded by the addition 








for suggesting thata similar measures to those pro- 
posed by Lord McGowan for reducing road acci- 
dents should be applied in factories. Although 
192,725 persons were killed or injured on the roads 
in 1936, almost as many—actually 177,310—were 
killed or injured in factories. The latter figure 
would probably be increased to 400,000 if the 
casualties that occurred in mines, quarries and on 
railways, as well as those taking place in the shipping 
and building industries, were included. There 


remain the accidents that occur in the home, not 


of aluminium powder to the mix, and the units 
subsequently cured in high-pressure steam. By this 


to speak of the deaths and disablement due to 
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used for partitions, while the reinforced slabs are 
employed in the construction of floors and flat roofs. 

The meetings, which were held at the Royal 
Swedish Institute for Engineering Research at 
Stockholm and opened by Professor A. F. Enstrém, 
the president of the Institute, led to stimulating 
discussions, while the papers presented form 
together an authoritative account of cements as 
known to-day. The various papers were “ Consti- 
tution of Portland Cement Clinker,” by Dr. R. H. 
Bogue, of the Bureau of Standards, U.S.A.; “ X- 
rays and Cement Chemistry,” by Dr. W. Biissem, 
of the Kaiser-Wilhelm Institut fiir Silikatforschung, 
Germany; “Calcium Aluminate and _ Silicate 
Hydrates,” by Mr. G. E. Bessey, Building Research 
Station; “The Calcium Aluminate Complex 
Salts,” Mr. F. E. Jones, Building Research 
Station; ‘“‘ Reactions of Portland Cement with 
Water,” by Professor P. Schlapfer, Switzerland ; 
“The Chemistry of Accelerators and Retarders,” by 
Dr. L. Forsén, Sweden ; “* Constitution of Aluminous 
Cement Clinker,” by Dr. N. Sundius, of the Swedish 
Geological Survey; “ Reactions of Aluminous 
Cement with Water,” by Dr. G. Assarsson, also of 
the Swedish Geological Survey; ‘Chemistry of 
Pozzuolanas,” by Dr. F. M. Lea, of the Building 
Research Station; and “ Physical Structure of 
Hydrated Cements,’ by Mr. 8. Giertz-Hedstrém, 
Sweden. A further paper by Dr. H. E. Schwiete, 
Germany, on “Thermochemistry of Cement Com- 
pounds * could not be presented, owing to the illness 
of the author, but will appear in the final report of 
the meetings to be published by the Royal Swedish 
Institute for Engineering Research. 

The modern development of Portland cements, 
and in particular of the special low-heat cements, 
has depended very largely on the increased know- 
ledge of the constitution of Portland cement clinker, 
that is of the compounds which it contains and the 
manner in which these are affected by changes in 
gross analytical composition and conditions of 
burning and cooling. 

Though some difficulties still remain to be solved, 
the make-up of Portland cement can now be ex- 
pressed quantitatively, at any rate to a first approxi- 
mation, in terms of its constituent compounds— 
tricalcium silicate, the chief contributor to early 
strength development; dicalcium silicate, which 
carries on the increase in strength with age after 
the tricalcium compound has completed its work, 
and the matrix which contains the alumina, iron, 
alkali and magnesia compounds. This matrix is 
formed from that portion of the raw cement mix 
which is present as a liquid at the clinkering tempera- 
ture, and in the cooled clinker forms the interstitial 
material surrounding the primary calcium silicate 
crystals. Changes in the extent to which this 
matrix crystallises, or supercools to form a glass, 
are responsible for many of the variations in proper- 
ties found between cements of similar analytical 
composition. 

The study of cements, it may well be claimed, is 
now approaching the stage reached by that of metals 
after the intensive application of microscopic 
technique. While X-rays applied to cement have 
not yet found a scope similar to that reached in the 
study and testing of metals, they are, nevertheless, 
proving very useful. 

The calculation of heat balances in rotary kilns 


by 














means, the rather high shrinkage which is found in 
most expanded concrete is reduced to a value similar 
to that of normal concrete. Precast blocks of this | 
type are being used as a heating-insulating facing 
for reinforced-concrete buildings and are subse- 
quently covered with a Portland cement-lime-sand 
rendering. In construction the blocks, which are 
erected first and supported by spaced timbering, 
serve as the external shuttering. They are also 





is of prime importance to the engineer, but it depends 
on the existence of accurate thermal data. It was 
therefore much to be regretted that Dr. Schwiete, 
who has in recent years made accurate determina- 
tions of the specific heat at high temperatures of the 
materials and products of cement manufacture, was 
unable to present his paper, and its appearance in 
due course will be awaited with interest. 

The study of the chemical changes which occur 
when cements set and harden forms the basis on 
which rests all chemical knowledge of the weathering 
of concrete and its resistance to attack by waters 
containing aggressive salts, such as seawater and 
the sulphate salts found in some clays. Of parti- 
cular interest, however, is the problem of the 
physical structure of set cement. Shrinkage on 
drying and creep or flow under load are well known 
characteristics of concrete, which are subject to 
some limited control by the design of the concrete 
mix. Little further advance can, however, be 
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expected except through changes in the bonding 
cement itself. Though any real improvement in 
these properties such as would be afforded by a 
decreased shrinkage, or some limited increase in 
plastic flow, seems still in the distance, its achieve 
ment is more likely to prove possible when their 
fundamental causes are understood. M. Freysinnet, 
in France, has attributed these dimensional changes 
alterations in the negative of water 
contained in the capillaries of the concrete with 
changes in total water content, but it is evident 
from the discussion at Stockholm that this theory 
is untenable in its present form, and other explana- 
tions, such as the change in volume of the 
cement compounds with change in water content, 
must be sought. 

There has long been a controversy as to whether 
the hardening of cement to attributed 
crystal formation, as originally suggested some fifty 
years ago by Le Chatelier, or to colloidal gel forma- 
tion claimed by Michielis; evidence brought 
forward at the meeting goes far to substantiate Le 
Chatelier’s view that set cement is crystalline in 
structure, though the crystals in most cases are 
below microscopic dimensions. 

On the first day of the meeting, a tribute was paid 
to the memory of Le Chatelier, a telegram being 
sent to the Sorbonne, Paris, recording the deep 
appreciation of the members of the 
congress of the contributions made by Le Chatelier, 
both to pure and applied science and, in particular, 
to the fundamental study of cements. 
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The very successful meeting closed with appro- | 


priate expressions of thanks to the Swedish or- 
yganisers, both for the excellent arrangements made 
for the meetings and the generous hospitality shown 
to the visitors. 
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Fluid Motion and Heat Transmission. Wind 
Pressure Structures.—A rather noteworthy 
feature of the Laboratory's engineering research for 
some time past has been the increasing volume and 
diversity of investigation involving one or more 
aspects of fluid motion, and more especially of 
problems arising from the applications of aero- 
dynamics in engineering. This indication, signi- 
ficant in itself of an extending desire in general 
industry for greater precision and improved effi- 
ciency in plant or machinery where fluid motion is 
operative, is confirmed by a growing demand upon 
the department for calibrations of flow meters 
intended for use with liquids or gases. In this class 
of work the fact that our normal atmosphere, the 
air, is gaseous exerts a marked influence, and makes 
the calibration of gaseous flow meters very much 
more difficult than that of fluid meters, For the 
characteristics of a liquid flow meter are well 
understood so far as concerns their dependence on 
the density and viscosity of the substance to be 
measured, and the actual calibration can almost 
always be carried out with water, of which the rate 
of flow can be very conveniently measured funda- 
mentally by observing the weight which passes 
through the meter in a measured time. The attain- 
ment of any degree of accuracy which the details 
of the flow-meter can justify is therefore dependent 
only on the accuracy of apparatus for measuring 
weight and time, both of which quantities can be 
determined with great precision by simple means. 
In the case of gaseous flow, oa the contrary, direct 
of weight presents far much 
difficulty to be practical or accurate, and the direct 
measurement of volume, gas-holder or a 
displacement meter, calls for fairly stringent and 
troublesome precautions to avoid errors due to 
temperature changes, and is suitable only for slow 
rates of flow occurring within a restricted range of 
practice. The alternatives are the indirect methods 
of passing the gas leaving the meter under test 
along a pipe and deducing its rate of flow from 
pressure measurements at an orifice, a nozzle, or 
a Pitot-tube. Each of these instruments requires 
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a liquid—or under different conditions from those being reached that in many such circumstances or 


under which it is used for checking a meter, and 
uncertainty is thereby introduced. 

In view of the importance attaching to accuracy 
of gaseous flow metering, a series of trials has been 
carried out to compare the three methods of cali- 
bration enumerated above. The results so far have 
been instructive in revealing a small but systematic 
difference between the rates of flow deduced from 
a nozzle or orifice and those measured by traversing 
a Pitot-tube across a pipe. The direction of the 
disparity is that indicated by theoretical considera- 
tions, but no sufficiently simple means has yet been 
devised for resolving the difference. Moreover, it 
remains an open question which of the two types 
of instrument and technique gives the correct 
result, if, indeed, they are not both slightly in 


Fig. 14. WORKING SECTION OF HIGH-SPEED WIND 
= TUNNEL 















































Fig.15. dit pa 
— ree 
+ + ‘ 
+ > 
t i ‘ rm 
g wh N 
: ‘ N +! 
aaa S 5 
| N 
mM 
(¢426.N) A “ENGINEERING 
error. The investigation is therefore being extended 


by experiments with water, in which the rate of 
flow will be measured by means of a total-head tube 
and checked absolutely by direct weighing over a 
known time interval. 

A closely related aspect of the same type of 
problem is exemplified by a systematic series of 
on air-metering nozzles, which has been 
conducted to determine the effects, on the indicated 
rate of flow, of various alterations in the form of the 
nozzle and in the arrangement of the pipe in which 
the nozzle is mounted. Under industrial conditions, 
it is often necessary to depart somewhat from the 
standard specification governing the construction 
and installation of nozzles for gas and air metering, 
and it is of importance, therefore, to know how far 
such non-standard conditions can be tolerated and 
what correction factors should be applied. One set 
of tests, accordingly, has been made to measure the 
effects of small inaccuracies in the profile of the 
nozzle, such as might occur during manufacture. 
In the case of very small, or very large, nozzles, 
mechanical considerations often dictate a departure 
from the shape of the down-stream face of the 
standard nozzle, and this factor has also been 
studied. As distinet from variations in the shape 
of the actual nozzle, the effects of fittings such as 
valves, bends or elbows in the metering pipe near 
the nozzle have been investigated, the conclusion 


tests 











combinations of circumstances, the effect of the 
disturbance can be practically eliminated by mount- 
ing screens or honeycomb straighteners between the 
source of the disturbance and the nozzle. Provided 
that the fitting or elbow in the pipe is situated at 
least ten pipe diameters upstream of the nozzle, 
the metering error can often be reduced to less than 
0-1 percent. Cases must arise in practice, of course, 
where the type of fitting or the nature of the flow 
disturbance, constituting a departure from the 
standard metering arrangement, is so different from 
any of those which have been tested at the Labora- 
tory that no prediction of its effect on the metering 
constant could safely be made. It is worth remark- 
ing, therefore, that the results already obtained 
from experimental installations of different sizes 
suggest that, in such cases, valuable indications of 
remedial measures and of the amount of residual 
error, could be obtained from tests at the Laboratory 
on a model of the actual or proposed full-size 
installation. 

Among other aerodynamical investigations that 
have been substantially advanced during the year 
is the development of a rectangular section wind 
tunnel in which speeds up to that of sound in air 
are attained by the inductive action of an air jet 
from a supply of compressed air. The experiments, 
of which some account has been published by 
H.M. Stationery Office in R. & M. 1791, have, so 
far, been conducted on a quarter-scale model 
tunnel, measuring 6 in. by 3 in. in cross-section, the 
intention being to instal in the Aerodynamics 
Department a 2-ft. by 1-ft. tunnel of exactly the 
same design, to be operated by the exhaust from the 
compressed-air tunnel, and used primarily for 
explorations of pressure distribution over aerofoils 
and photographic studies of shock waves and other 
compressibility effects. Figs. 14 and 15, which are 
reproduced from R. and M. 1791, show the circular 
inlet a from the compressed-air supply pipe to the 
high-pressure air chamber b, from which a narrow 
peripheral jet of air escapes through the gap c, 
which is 0-04 in. wide. In its passage to the open 
along the diffuser d, the jet induces an inflowing 
air current e through the wooden inlet flare f, and 
along the slightly divergent working section g 
of the tunnel, which is 9 in. long. The wider sides 
of the working section consist of thick plate-glass 
windows h, carefully sealed with air-tight joints. 
When the present small-scale tunnel was con- 
structed, the requisite conditions as regards speed, 
pressure gradient and velocity distribution were 
realised with a working section having parallel 
walls, but the introduction of a test model aerofoil 
was found to produce a substantial reduction of the 
air speed and seriously affected the uniformity 
of the flow. Both these difficulties have been 
overcome by modifying the longitudinal profile 
of the narrower walls of the tunnel so that the work- 
ing section is now no longer parallel but converges 
to a throat a little way downstream of the model. 
The effect of the convergence is to constrict and 
damp out eddies, and at the same time to increase 
the speed of flow as far as the throat. The general 
result of this principle is that high air speeds and 
steady running conditions are restored, but, unfor- 
tunately, the form of the appropriate tunnel 
profile to give the necessary correction depends 
on the extent to which satisfactory conditions have 
been spoiled by the model under test. Any change, 
not only of shape from one model to another, but 
also of aspect or inclination of the same model, 
demands a fresh adjustment of the convergence 
of the tunnel profile, to provide which it has proved 
necessary to construct the two tapering walls 
of the tunnel of flexible material. Successful and 
convenient operation can, however, be obtained 
by keeping the air speed at the throat always equal 
to that of sound. Adjustment of the variable throat 
area thus serves to control the air speed in the work- 
ing section and to maintain it at a steady value 
independently of even fairly large changes in the 
pressure of the air supplied to the induction jets. 

Apart from thése, fairly long term, researches on 
fluid flow, a good many interesting problems have 
been submitted by commercial firms. They include 
a determination of the frictional resistance of 
asbestos cement pipes and a study of the shape of the 
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steam ports in a locomotive cylinder. Tests of a 
more or less routine character have been made on 
water meters and manometers, on ceiling fans and 
the extraction ventilators used on public vehicles, 
and on the performance of chimney cowls and fire 
pumps. Mention must also be made of an impor- 
tant investigation of the characteristics of natural 
wind pressure which has now been brought to a 
conclusion by the analysis of gust records taken 
on the Sharpness Bridge over the river Severn. 
This particular study—one of a group of investi- 
gations into the wind pressure on structures which 
has been undertaken on behalf of the Building 
Research Board—has been primarily concerned 
to ascertain the size of wind gusts and the nature 
of the velocity distribution within them. The 
point has an important bearing on the design of 
buildings or structures against wind pressure since, 
if it could be established that the maximum wind 
speed recorded in a gust was appreciably greater 
than the average speed over a wide front, a corres- 
ponding reduction in the specified wind load over a 
large building would be justified. The matter has 
been experimentally studied by the Engineering 
Department for many years, and was initiated by 
the late Sir Thomas Stanton, who set up six wind 
pressure meters in Bushy Park, on towers 70 ft. 
high, spaced about 70 ft. apart. At a later stage, 
in the year 1924, instruments were mounted along 
the upper gangway of the Tower Bridge over a total 
span of 225 ft. Measurements of the average 
wind pressure and of the wind pressure at the middle 
point of this elevated span led to the conclusion 
that any excess of the maximum over the average 
pressure was too small to warrant a reduction of the 
wind pressure factor recommended for structural 
work. It was recognised, however, as well as being 
borne out by the measurements, that the lateral 
extent of a wind gust must often exceed the length 
of the Tower Bridge, and that before a final conclu- 
sion could safely be drawn an experiment on a 
bigger scale was required. The work on the Severn 
Bridge at Sharpness, extending over a wind front 
of 2,680 ft., was accordingly undertaken. Ten 
pressure tubes were mounted at a height above the 
bridge structure at equal distances apart, while an 
additional tube was situated at the middle of each 
half of the span. Each tube was connected to a 
nearby chamber closed by a flexible metal dia- 
phragm, the movement of which, representing 
wind pressure, was electrically transmitted to a 
recording instrument common to all the gauges. 
Several sets of observations in high winds have 
been made during the past two or three years, and 
the analysis of these records has now been com- 
pleted. In brief, the conclusion reached is the 
same as that drawn from the previous work. When 
the average wind pressure over each half of the 
span is compared with that measured at the middle 
point, there is a tendency for the individual pressure 
to be outstanding, but there were several occasions 
when the average pressure during a high gust 
of wind was only very little less than that measured 
at its middle point. 

Problems connected with the transmission of heat 
through the walls of pipes conveying fluids in 
motion are of very common occurrence in engineer- 
ing practice, and are undergoing detailed study in 
more than one direction. Special attention is 
being devoted at present to the details of the close 
inter-relation between the thermal and hydro- 
dynamic factors which are simultaneously in 
operation when heat exchange takes place between 
a moving fluid and a solid boundary with which it 
is in contact. Among the experimental work 
recently concluded on this subject is a series of 
determinations of fluid friction and heat trans- 
mission for solid-drawn copper pipes of various 
cross-sections through which water was allowed 
to flow under controlled conditions as regards speed 
and turbulence. In the early stages of the work the 
results obtained seemed to indicate that the hydraulic 
diameter provided a basis of comparison among 
pipes of different shape. A systematic examination 
of this point was accordingly undertaken, with 
copper pipes of circular, square and rectangular 
section, the latter varying as regards the ratio of 
width to depth over an 8 to 1 range. The outcome 
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mission coefficients can be correlated on the basis 
of hydraulic diameter. An additional variable is 
introduced by the roughness of the pipe wall in 
contact with the fluid, a well-known effect of 
increased roughness being to increase the hydraulic 
gradient, t.e., the fluid friction, irrespective of 
whether heat transmission is taking place at the 
same time or not. It is commonly, and very 
reasonably, supposed that the rate of heat exchange 
is increased by such increase of wall friction, but a 
subsequent Laboratory experiment with a circular 
section drawn brass pipe whose internal walls were 
artificially roughened by cutting multi-start right- 
and left-hand Whitworth threads in the bore, has 
revealed that an increase in hydrodynamic friction 
coefficient is not necessarily accompanied by an 
increase in the coefficient of heat transmission. 
Another valuable, though less remarkable, finding 
is that the coefficient of hydraulic friction remains 
the same whether or not heat transmission is 
taking place. It has seemed well worth while to 
examine these relations between fluid friction and 
heat transfer in greater detail. A research is 
accordingly in progress in which tests are being 
made on a systematic range of roughness variations, 
the shape of the asperities being kept geometrically 
similar but varied as regards the height to which 
they project above the bore of the pipe. 

Miscellaneous heat-transmission work of behalf 
of industrial bodies has included tests on motor-car 
radiators, panel radiators for domestic heating, and 
paraffin heaters. The main volume of test work in 
this class, however, comes from the demand for 
measurements of the efficiency of steam pipe 
coverings and similar thermal insulating materials. 
Some time ago, an electrically-heated pipe was 
installed for this sort of work, and it has proved so 
much more satisfactory and convenient in use than 
the original steam-heated pipes that a proposal is 
on foot to replace the remaining steam pipe by a 
second electrically-heated one. Apart from enabling 
a steadily growing demand for lagging tests to be 
promptly met, the projected installation will prove 
serviceable for the increasing number of industrial 
trials in which figures are required for insulation 
efficiency at elevated temperatures. 

In this connection, a necessary calibration of the 
existing electrical equipment has just been com- 
pleted to determine the heat loss from the bare 
pipe over the range of internal temperatures up to 
1,000 deg. F. It should perhaps be explained that 
the efficiency of a heat-insulating pipe covering is 
usually expressed as the ratio of the saving in heat 
loss due to the presence of the cover, to the heat 
loss from an uncovered pipe, under specified condi- 
tions of external atmosphere. Now, the rate of 
heat loss from unit area of a bare pipe depends 
on its size, its material and, most of all, on the state 
of its surface. It becomes necessary, therefore, to 
adopt a particular pipe as a reference standard, 
that used at the Laboratory for this purpose being 
a length of ordinary, 4-in. diameter, steam pipe. 
Until quite recently, this had been calibrated only 
up to 600 deg. F., the bare-pipe heat loss at higher 
temperatures—required for the occasional tests on 
lagging for high-temperature service—being extra- 
polated from the measured values. This undesirable 
practice will henceforward be avoided as the result 
of the experimental calibration up to 1,000 deg. F., 
which was carried out by fitting the standard bare 
pipe with a uniform electric heater along its main 
length, to which were added further heaters to 
compensate for end losses. 

Silencing of Motor Cycles. Specific Heats of 
Gases.—Reference has already been made to several 
items of research, concerned with strength of 
materials and lubrication, which have an indirect 
bearing on the performance of internal-combustion 
engines. There are in progress, however, a number 
of investigations directly concerned with that class 
of machine, one of which, undertaken at the request 
of the Institution of Automobile Engineers, is con- 
cerned with the noise abatement of motor cycles. 
The Engineering Department is collaborating with 
the Physics Department in this work, and a sound- 
preof test chamber has been specially built so that 
the various noises originating in the mechanism, 
the exhaust and tbe intake can be isolated from 








has been to establish conclusively that heat trans- 


eachother. As a preliminary step, the performance 


of existing generic types of silencer is being studied 
by analysing the frequencies present in the emitted 
noise, the idea being to decide on the most desirable 
characteristics in the design of a silencer. Subse- 
quently, an attempt will be made to record the 
instantaneous noise level throughout the working 
cycle of the engine so as to trace the principal noise 
sources to their mechanical origins. It is, of course, 
of importance to determine the effects of modifica- 
tions to the engine and silencer in relation to the 
conditions of power output and engine speed. 
Arrangements are accordingly in hand whereby 
these factors can be studied continuously, while 
additional observations of back pressure and 
exhaust gas temperature are to be made at the 
same time. 

Work of a rather different character has now 
been completed on a range of readily portable fire 
pumps driven by petrol engines. These tests were 
made on behalf of the Fire Brigades Division of the 
Home Office in connection with emergency fire- 
fighting measures, and no detailed results have been 
published yet. It is of interest to note, however, 
that the pumps were of different capacities, the 
largest having an output of 700 gallons per minute. 
The hydraulic aspect of fire-fighting equipment is 
also illustrated by pressure tests on fire-bose and 
other types of pipe couplings, while the petrol 
engine, considered as a unit, has been the subject 
of performance tests on the Engineering Depart- 
ment’s transmission dynamometer. 

Underlying the full understanding of the per- 
formance of the internal-combustion engine, and 
fundamental to many types of theoretical investi- 
gation where the working fluid plays an important 
part, is a knowledge of the specific heats of gases 
at high temperatures of the order of those attained 
by the cylinder mixture on explosion. On the 
recommendation of the Engine Sub-Committee of 
the Aeronautical Research Committee a redetermina- 
tion of this property was undertaken, and after 
being in progress for some years, has now been 
completed as far as concerns the experimental work, 
although the analysis of the data is not yet complete. 
It can, however, be concluded generally that the 
results are in concordance with recent values for the 
specific heats of gases that have been determined by 
independent investigators using spectroscopic 
methods of approach to the problem. At the 
Laboratory it was felt, particularly in view of the 
desired applications of the constants to internal- 
combustion engine theory, that the most convincing 
and direct mode of attack would be to measure the 
temperature and composition of a gaseous mixture 
immediately after its explosion in a high-pressure 
vessel of spherical shape. Preliminary consideration 
showed at once that the determination of the 
maximum temperature achieved during the explo- 
sion and the evaluation of the heat imparted to the 
material of the explosion chamber could perhaps 
be deduced from a record of the pressure attained 
at every instant throughout the explosion. Some 
uncertainty attaches to this procedure, howeVer, 
since even in an explosion combustion cannot occur 
simultaneously throughout the whole mass of the 
charge. A central portion of the original mixture, 
surrounding the ignition point, must first burn 
and be afterwards compressed by the general 
pressure rise, whereas the more distant portions 
of the charge must be compressed to some extent 
before they ignite. There must exist, therefore, 
an unknown temperature gradient throughout the 
charge and a special investigation has proved 
necessary to assess the discrepancy which results 
from the mathematically less intractable assumption 
that the heat exchange to the vessel walls is that 
due to a charge in which pressure gradients are 
smoothed out. 

One other factor that has appeared to exert a 
critical influence both on the computed explosion 
temperature and on the heat released by the reaction, 
is the degree of dissociation of the explosive mixture 
under the prevailing conditions of high temperature 
and pressure. Since low partial pressures are 
known to promote dissociation it has been necessary 
to take account of quite low concentrations of 
gases in the explosive mixture since these evidently 
signify low partial pressures. From the practical 








side also, the investigators have encountered nume- 
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tion of testing machines of various types, and of the 


absorption of heat by the pressure vessel during | design and provision of portable calibrating devices, 


that part of the explosion during which the pressure 
of the enclosed gases is rising has yielded to no more 
than an admittedly approximate solution. It is 
hoped, therefore, that it will prove possible to 
deduce values for specific heat from an alternative 


mode of experiment in which the desired results | 


can be achieved independently of a direct measure- 


ment of heat loss, and the data obtained are accor- | 


dingly being analysed along these lines. 

From numerous other examples of the Labora- 
tory’s work in connection with internal-combustion 
engines, reference may be made to the calibration 
of the standard petrol jets used in this country for 
the calibration of carburettor jets. 
N.P.L. calibration has been limited to a discharge, 
under specified standard conditions, of only 2,000 
millilitres per minute, but the increasing size of 
petrol-driven power units nowadays calls for capa- 
cities much greater than this. In collaboration 
with the British Standards Institution, accordingly, 
it has been decided to install in the Engineering 
Department a standard calibrating machine capable 
of dealing with petrol jet capacities up to 10,000 
millilitres per minute. Contributions to the cost of 
the equipment are being made by theAir Ministry, 
the Society of British Aircraft Constructors and the 
Society of Motor Manufacturers and Traders. 

Laboratory Equipment. Calibration of Testing 
Vachines.—From the viewpoint of the general 
engineering public, many of the most interesting 
investigations carried out by the department are 
included among the miscellaneous tests on materials 
and examinations of components of machinery that 
have failed in service. All work of this character 
can, by arrangement, be done on a strictly confi- 
dential basis and it follows that detailed particulars 
of the findings are withheld from publication here. 
As illustrating the astonishing range of problems 
submitted, however, it may perhaps be mentioned 
that, in addition to the several groups of such 
special investigations to which reference has been 
made in the course of the foregoing paragraphs, 
the service failures examined have included various 
types of shafts from vehicles and from electrical 
machines, and several forms of studs, bolts, nuts, 
rivets and other connections in engineering construc- 
tion. Investigations aimed at improvements in 
production and development have been concerned 
with plated cylinders for internal-combustion en 
gines, blankets for printing machines, props used in 
building, roller chains for power transmission and 
gut for racquets. Miscellaneous mechanical tests 
have been made on railway couplings and draw- 
hooks, rubber buffing gear, brake linings, piston 
rings and, through the whole range of orthodox 
engineering components, down to such unexpected 
subjects as and materials for making 
artificial teeth. 

The demand for this general class of minor work 
from industrial bodies has accounted, during the 
past year, for something approaching 20 per cent. 
of the department’s activity. It is worth emphasis- 
ing that the scope of the facilities offered to industry 
along these lines is steacily widening as the results 
of more fundamental researches become available 
for application. For this reason alone it becomes 
important for the experimental equipment of the 
department to be extended, the provision of 
apparatus to meet promptly the requirements of 
special problems in new industries providing further 
justification in this connection. A machine of 
great potential value for both these purposes, 
which the department has recently had installed, 
is a variable loading-rate tensile autographic stress- 
strain machine of the type designed by Mr. Quinney 
at Cambridge University. No description of the 
machine need be given here since a detailed account 
of it appeared in these columns a little while ago,* 
from which it will be evident that the principal 
use of the machine is to furnish data regarding the 
influence of the rate of loading on the tensile 
properties of materials. 


sponges 


By way of concluding this account of the Engineer 
ing Department’s activities, reference may be 
made to the general question of the precise calibra- 
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| for which there is an increasing demand from engin- 
|eering works and laboratories in all parts of the 
country. The department undertakes such cali- 
brations, the larger machines being calibrated 
in situ, while smaller ones are more conveniently 
dealt with at the Laboratory. The standards of 
reference for this purpose are, at present, certain 


testing machines maintained in very accurate 
working order at Teddington. These standard 
machines require, however, to be themselves 


calibrated periodically by indirect methods, since 
no absolute calibrating apparatus for such purposes 
is in existence. It will be readily conceded that, 
if the Laboratory possessed a deadweight loading 
device of large capacity, this would serve as a 
primary standard to which portable sub-standards 
for outside use could be readily referred as often 
as required, and the National Physical Laboratory 
would be able to offer another valuable service 
to the engineering and scientific work of the country. 
The Executive Committee has accordingly approved, 
in principle, the establishment of such a standard 
testing calibrator and detailed proposals are at 
present being prepared by the Engineering Depart- 
ment. 


METALLURGY DEPARTMENT. 


Alloys of Iron. X-Ray Analysis.—The metallur- | 


gical work at present in progress at the Laboratory 
consists for the most part of long-term researches, 
which, however necessary for the advancement of 
metallurgical knowledge, might perhaps be thought 
to offer less opportunity than those of other depart- 
ments for supplying the urgent needs of industry 
A survey of the experiments in hand, and of the 
numerous and diverse subjects on which papers 
have recently been published, is sufficient to dispel 
any such idea. On the contrary, in fact, a very 
direct and continuous contact with industry is 
maintained through such bodies as the Metallurgy 
Research Board, the Iron and Steel Industrial 
Research Council, and the British Electrical and 
Allied Industries Research Association, which are 
charged with investigating problems of interest to 
particular branches of industry, and on behalf of 
which the Metallurgy Department is actually 
engaged on research work additional to that under- 
taken for the Executive Committee of the Labora- 
tory. So far from desiring a preponderance of 
immediately applicable data, these various research 
committees find it increasingly necessary to give 
attention to the more fundamental aspects of metal- 
lurgical science, since only by so doing is it possible 
to segregate and study one at a time the numerous 
factors that commonly operate simultaneously in 
works’ practice. 

This principle is well illustrated by a study of the 
| constitutional diagrams of a range of alloys of iron 


| which is being carried out on behalf of the Alloy | 
| Steels Committee of the Iron and Steel Industrial | 


Research Council and the [ron and Steel Institute. 
The materials used for this work are of the highest 
achievable purity, such cannot be obtained 
|commercially in the case of the iron, fairly large 
quantities of which are naturally required. 
special plant for the production of highly purified 
iron therefore 
Metallurgy Department, and the material is being 


as 
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permanently installed in the | 





| with a research carried out a year or two ago on 
nickel-chromium alloys in which the constitutional 
characteristics were determined thermally. By the 
same method, the liquidus and solidus surfaces 
have now been completely defined for nickel- 
chromium alloys of iron, and, in addition, an indi- 
cation has been obtained of the distribution of the 
alpha, alpha plus gamma and gamma phases on 
the nickel-iron side of the ternary diagram. 

The foregoing reference to X-ray studies of iron- 
nickel alloys is but one of many interesting examples 
of the extending use of this method of investigation. 
So far as concerns the Laboratory’s metallurgical 
research, it is still the case that the microscope is the 
principal instrument of investigation and that many 
questions can be solved by its aid, either alone or 
in combination with the indications of chemical 
analysis and magnetic testing. To an increasing 
extent, however, the X-ray apparatus is being 
employed as an additional or confirmatory means 
of examination, and it is noteworthy in this connec- 
tion that the Metallurgy Department has recently 
acquired a continuously evacuated tube from which 
improved results may be obtained with great 
convenience. Already the X-ray technique has 
proved of value in discriminating among different 
samples of stainless steel, which, while all of closely 
the same chemical composition, exhibited decidedly 
| different properties. In the examination of the iron- 
nickel alloys, X-rays were used to resolve the special 
difficulties arising from the imperfect equilibrium 
which occurs in this system. The mere quenching 
of a metallurgical sample cannot, of course, ensure 
| that changes—perhaps important ones—affecting 
| the constitution have not occurred during the cool- 
ing process The sort of investigation carried on at 
the Laboratory requires that, as far as is humanly 
possible no such features shall escape examination. 
A further example of X-ray investigation relates to 
the beta-transformation in the alloys of iron and 
| manganese with manganese predominating. It 
| appears that the beta-manganese phase in man- 
| ganese-rich iron-manganese alloys may persist in 
|a metastable condition at temperatures below that 
| at which the transformation occurs when the alloy 
is being heated. For the more complex ternary and 
quaternary alloys of iron, a technique of X-ray 
survey has been developed which proves to be 
exceptionally speedy und certain. It is being 
«mployed in studies of  lloys for use as permanent 
in agnets—a subject in which the Electrical Research 
Association is interested—and of the iron-copper- 
nickel system, particular attention being paid to 
the effects of electron-atom ratios. The ternary 
alloys of aluminium, combined with these three other 
elements in pairs, have already been studied, so 
that the ternary system now under investigation 
| may be regarded as the final stage in a comprehen 
|sive study of the four faces of the quaternary 
tetrahedron representing the iron-nickel-aluminium- 
copper system. 








| 








(To be continued.) 








THE REDUCTION OF STRUCTURE- 
| BORNE NOISE BY VIBRATION- 
ATTENUATING SUPPORTS. 


By A. J. Kine, B.Sc. (Tech.), A.M.1.E.E. 


(Concluded from page 126.) 


obtained in sufficient quantities to enable thermal | 


curves to be taken on large ingots. The high- 
| frequency induction furnace used for the deter- 
mination of freezing and melting points has also 
been modified to enable a greater mass of metal 
to be studied in single ingots, the combined effect 
|of these two improvements being appreciably to 
facilitate the study of the higher carbon alloys. 
The delta range of the iron-carbon equilibrium 
diagram has been completed, thermal methods 
being employed, with accurate results, to deter- 
mine both the liquidus and the solidus curves. 

Experimental work is also in progress on the 
alloys of iron with nickel and chromium. The delta 
region of the iron-nickel system has been studied 
by means of quenching experiments, microscopical 
and X-ray examinations being used to identify the 
solid phases. In the case of the alloys of iron, 
nickel and chromium, the recent studies of the 
ternary system have been conveniently linked up 








| Application to Practical Cases.—In considering 
| the installation of a machine, the engineer has to 
|rely almost entirely on experience gained under 
similar conditions. Where the machine 
already installed it is a fairly simple matter, 
having first ascertained that the noise in question 
|is structure borne, to measure the noise and, 
|by comparison with another measurement when 
|the noise is absent or under acceptable con- 
|ditions elsewhere, to specify the attenuation 
required in order to make the noise unobjectionable. 
| As explained earlier, the simpler approximate 
| procedure then is to design the support to give 
|the required attenuation at the lowest frequency 
of vibration present. The result is usually on the 
|safe side. The complete treatment involves 
| checking the result of the approximate method by 
|analysing the noise into its component tones and 
calculating the attenuation at each frequency 
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present. The attenuated components can then 
be summed up by the loudness-summation method 
first proposed by Fletcher and Munson, but using 
more recent data derived from a subsequent paper.* 
This method of loudness summation implies that 
each component of a noise contributes a definite 
amount towards the total sensation evoked in a 
listener and that all the contributions are additive. 
This appears to be the case for the frequency 
spacings encountered in practice. The actual units 
of sensation employed are arbitrary, but it is con- 
venient to arrange that 100 units of sensation 
correspond to 100 phons. One curve for loudness 
summation deduced from the data given in the 
above paper was given in the discussion of that 
paper, but it gives inaccurate results at low levels. 
The writer has therefore studied the available data 
CURVE FOR CALCULATION OF EQUIVALENT LOUDNESS 
Sensation Units 
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carefully and evolved the curve connecting phons 
and sensation units reproduced in the accompanying 
diagram. Using this curve, the contributions from 
the various components of a noise of given composi- 
tion can be summed and the phon value corre- 
sponding to the total will usually give the E.L. of 
the noise correct to 2 phons. In this way a more 
accurate estimate of the reduction in noise that 
will result from the insertion of a given resilient 
support, suggested by the approximate method, 
can be made, and, if necessary, the design can 


TABLE V. 


Before. 


Fre- _ 
quency, w wD — - 
— “ ELL. LL Kd s Zit a Lied BL. (1). 
ies haaee Phons. db. " D=-0. | : db. | Phons, 

| | 

100 11-7 60 74 0-14 134 | 136 43 41 11 0-011 

200 23-5 =| 67 74 0-28 530 553 | 55 29 4 0-014 

300 35-2 | 68 72 0-43 1140 1238 61 21 12 0-012 

400 47 60 62 0-57 1920 2210 | 67 5 0 0 

| 0-037 


Note-—Each tone is increased 10 db. to allow for the increased vibration when suspended. Column 7 is included to show, by 


comparison with Column 6, the small effect due to damping. 


be adjusted to conform more closely to the required | 
value. 

As.an example, let us consider the case of trans- 
former noise heard in a room adjacent to a trans- 
former substation. In view of the thickness of the 
party wall and the absence of communicating 
doors or windows we may assume the noise to be 
wholely structure borne. Assume also that measure- 
ments with a two-telephone subjective noise meter 
show that the noise in the room has an equivalent 
loudness (E.L.) of 80 phons. The normal noise 
to be expected in such a room would have an E.L. 
of 60 phons, so it is desirable to reduce the trans- 
former hum to 40 phons, i.e., 20 phons less, in order 
to make it tolerable. The transformer, being 
operated from a 50-cycles per second supply, 
radiates a double-frequency tone of 100 cycles per 
second, and a series of harmonics. All the tones 
are constant in frequency, so there will be no danger 
of resonance as with a rotating machine starting 
up from rest. There is therefore no need for a 
certain amount of damping in the supports, so 
that rubber, which has a low damping, should be 
used in preference to cork or felt. 

Assuming the noise consists only of the lowest 
frequency present, i.e., 100 cycles per second, 
we have to determine the physical attenuation 
corresponding to a change from 80 phons to 40 
phons at this frequency. Equal loudness relations 
obtained under free-field conditions were given in 


* “The Performance of Noise Meters in Terms of the 
Primary Standard,” J.E£.E. Journal, Vol. 81, No. 487, 
July, 1937. 
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Fig. 9 of the paper above referred to, and these 
enable us to read off the intensity level (I.L.) of 
any tone of given frequency and E.L. At 100 
cycles per second, the I.L’s. corresponding to 
80 phons and 40 phons are 90 db. and 60 db. above 
0-0002 dyne per square centimetre. The physical 
attenuation is therefore 30 db. Adding 10 db. 
for the increased vibration when resiliently sup- 
ported, the total attenuation required is 40 db. 


. 40 . 
or antilog == 100 times. 


.*. From equation (5) page 125, ante, the linear 


: : 10 & 100 
compression h is h = = 3 
Assume k = 2, and knowing f = 100, 
h = 0-2 in. 


To get the thickness of rubber, we must try a 
value of Ss, from Table II, page 125, ante, and 
adjust it later if necessary. 

Taking S, as 1,500 Ib. per square inch and the 
stress as 100 Ib. per square inch, 

0-2 x 1500 


Thickness = - = 3 in. 


} 
Taking the weight of the transformer as 50 tons, 


| the area of rubber is 
_ 50 x 2240 





eight pads, 12 in. square and 3 in. thick would be 
suitable. Reference to Table II shows that the 
value assumed for §, is, by a little extrapolation, 
approximately correct. 

The analytical method of dealing with the 
problem is as follows: Taking the result of the 
approximate method, i.e., 8 pads of rubber 12 in. 


€ 


by 12 in. by 3 in., the thickness ratio r = 7 4, 
Area A = 1152 sq. in. 





Attenuation. After. 


~ 22 phons 
i 


Unit dynamic stiffness for r = 4 from Table II 
is Ez = 2210. 


Pe 
ump = / Sad 
where 
Sa Eq xA 
t 
i 


w= / pat 
xt 


dividing by the area of rubber A 


o —, Selo x 386 
: 100 x 3 
= 53-4 
and 
fo= 8-5. 

To illustrate the method, assume that an analysis 
of the noise shows it has the following composition : 
100 cycles per second, 60 phons; 200 cycles per 
second, 67 phons ; 300 cycles per second, 68 phons ; 
and 400 cycles per second, 60 phons. We ean then 
compile Table V by substituting appropriate values 
in equation (3), page 125, ante, using the equal 
loudness relations and loudness-summation method 
previously referred to. D is taken as 0-5 Ib. per 

inch per inch ent” = SP 
square inch per inch per second, and——- = =. 

The result shows, as was expected, that the 
attenuation provided by the supports indicated 
by the approximate method is more than sufficient 


the calculation could be repeated for thinner 
supports, say, 2 in. thick, in order to approach 
more closely to the required figure and so give a 
more economical solution. As the cost of rubber 
is of the order of 1s. for 20 cub. in., this may become 
important in large supports. 

The writer is indebted to Dr. A. P. M. Fleming, 
C.B.E., Director of Messrs. Metropolitan-Vickers 
Electrical Company, Limited, for permission to 
publish this article, and to Mr. B. G. Churcher for 
helpful criticism. He also wishes to record his 
thanks to his colleagues of the Research Depart- 
ment, who have carried out the tests on materials 
summarised in Tables IT, III and IV. 








JOINT AUTUMN MEETING OF THE 
IRON AND STEEL INSTITUTE AND 
THE INSTITUTE OF METALS IN 
THE UNITED STATES. 


DeTarLeD particulars of the forthcoming joint 
autumn meeting of the Iron and Steel Institute and the 
Institute of Metals, in Canada and the United States. 
have already appeared in our columns, and it will be 
recalled that members taking part in the preliminary 
visit to Canada leave Southampton on September 17, 
while those proceeding to New York direct leave 
Liverpool on September 23. The joint business 
sessions of the meeting will take place in New York 
on Monday, October 3, and Tuesday, October 4, and 
the programme of the papers to be read and discussed is 
given below. 

Monday, October 3, at 2.15 p.m., in the auditorium 
of the Engineering Societies Building, 29, West 39th- 
street, New York, joint meeting of both Institutes 
with the American [ron and Steel Institute and the 
American Institute of Mining and Metallurgical 
Engineers. Welcome by the Presidents of the two 
American Institutes and replies by the Presidents of 
the two British Institutes, followed by the reading and 
discussion of three contributions, namely, ‘ Recent 
Developments in the American Iron and Steel In- 
dustry,” by Mr. C. E. Williams ; “‘ The Development of 
| Continuous Strip Mills,” by Mr. D. Eppelsheimer, Jun. ; 
jand * Research and Development in the American 
Non-Ferrous Metal Industry,”’ by Professor (. H. 
Mathewson. At 7.30 p.m., for 8 p.m., banquet at 
the Waldorf-Astoria Hotel by invitation of the 
American Societies. 

Tuesday, October 4, at 10 a.m., in the Astor Gallery 
of the Waldorf-Astoria Hotel, technical session of the 
Iron and Steel Institute with the American Iron and 
Steel Institute and the American Institute of Mining 
and Metallurgical Engineers (Iron and Steel Division), 
under the chairmanship of the President of the [ron 
and Steel Institute. Reading and discussion of four 
contributions, namely, “ American Electric-Furnace 
Practice,” by Messrs. W. M. Farnsworth and E. R. 
Johnson ; ‘ Electric Furnaces in European Steelworks,” 
by Mr. D. F. Campbell; ‘Grain Size and Harden- 
ability in Steels to be Heat-Treated,” by Mr. E. C. 
Bain ; and “‘ Modern Rolling-Mill Practice in America 
(Exclusive of Continuous Strip and Sheet Mills),”’ by 
Mr. Q. Bent. 

Also at 10 a.m., in the Jade Room of the Waldorf- 

Astoria Hotel, technical session of the Institute of 
Metals with the American Institute of Mining and 
Metallurgical Engineers (Institute of Metals Division), 
under the chairmanship of the President of the In- 
stitute of Metals. Reading and discussion of four 
papers, namely, “Some Characteristics of Copper- 
Aluminium Alloys Made from Aluminium of Very 
High Purity,” by Dr. M. L. V. Gayler; * Oxidation- 
Resistance in Copper Alloys,” by Messrs. L. E. Price 
and G. J. Thomas; * The Tarnishing of Silver and its 
Prevention,” by Messrs. L. E. Price and G. J. Thomas ; 
and “An X-Ray Study of Dental Amalgams,” by 
Mr. A. R. Troiano. 
Monday, October 17, at 8.30 p.m., at the Book 
Cadillac Hotel, Detroit, Autumn Lecture of the In- 
stitute of Metals on ** Gases and Metals,” by Dr. C. J. 
Smithells. 








THe Pragurk Autumn Fair.—The 37th Autumn 
Fair will be held in Prague from September 2 to 11. 
The majority of the 3,000 exhibitors, we understand, 
are manufacturers of glassware and porcelain, leather 
goods, household requisites, hardware and textiles. 





Launcu oF [TaLiAN SuBMARINES.—The two Italian 
ocean-going submarines Barbarigo and Emo have 
recently been launched at the Monfalcone shipyard of 
Messrs. Cantiere Triestino. Both have a surface dis- 
placement of 1,026 tons and a submerged displacement of 
1,302 tons, the designed speed on the surface being 
17 knots, and when submerged 8-5 knots. The arma- 





to reduce the noise to 40 phons. If necessary, 





ment of each vessel comprises two 3-9-in. guns, two 
smaller anti-aircraft guns, and eight torpedo tubes. 
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THE ELECTRICAL INDUSTRY IN 
FRANCE AND OTHER COUNTRIES.* 


By E. MERcIER. 


THE evolution of the electrical industry should be 
considered by an international congress from two 
points of view :—({1) In time, the industry has deve- 
loped with exceptional rapidity and in a great variety 
of fields. (2) In space, its organisation is of the most 
varied nature, as the result of physical, economic, 
and political conditions peculiar to each country. 
The first part of the study has been carried out by 
Mr. S. B. Donkin, who dealt with progress in Great 
Britain. Data on the second point were presented 
at the Third World Power Conference, in , 1936. 
The author will therefore restrict his attention to 
questions on which the comparison of English, French, 
pod gaa points of view is likely to throw the most 
ight. 

The world production of electrical energy has been 
estimated at 310 milliard kW-hr. for the year 1929, 
and at 450 milliard kW-hr. for 1937. During that 
period production increased 44 per cent., although the 
period coincided: with the worst trade depression ever 


Fig.1. AVAILABLE ELECTRICAL ENERGY 
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known. Fig. 1, above, indicates the progress in 


production in various countries during the last twelve 
years, and Table I compares the energy available per 
inhabitant with the area of various countries. The per 
capita consumption as defined comprises, not only the 
energy actually utilised, but also the losses throughout 
the transmitting and distributing systems; these may 
vary from 15 per cent. to 25 per cent. of the total 
energy. 

Consideration of Fig. 1 leads to the following con- 
clusions : (1) The trend of development in the consump- 
tion of energy is more or less similar in the various 
countries. Everywhere the, influence of the recent 
trade depression is to be noted, the agreement in time 
between countries of similar economic structure being 
remarkably close. (2) None of the curves seems to 
indicate any tendency toward the saturation point. 
On the contrary, in numerous countries the consumption 
of electricity has been accelerated during recent years 
as a consequence of heavy programmes of re-armament. 
Even if this factor be neglected, the evidence shows that 
the consumption of electricity, far from having attained 
its limit, has wide possibilities. If the actual rate of 
progress is maintained, the world consumption of 
electricity will approach 1,000 milliard kW-hr. in 1950. 
Even if the rate for the thirteen years from 1937 to 
1950 is based on the average of the eight previous 
years—a period which, be it noted, includes the 
onal Engineeri 
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economic crisis—the total output which will be required 
in 1950 will be roughly 800 milliard kW-hr. 
Conditions of Development.—Despite the similar 
trend shown by the various countries, development 
is controlled in very different ways. In scientific and 
technical matters, the observer may note remarks, 
attributing to “ English manufactures,’ ‘to the 
Germans,” or “to the Swiss,” such and such a cate- 
gorical difference ; as, for example, in the dispute about 
circuit breakers without oil. Too often, differences 
between the practice in certain countries have been 
interpreted as indicating different techniques, whereas 
the cause lay really in the character and scale of the 
problems requiring solution. In fact, electrical science 
and technique show remarkable unity throughout the 
world. The explanation is simple : although electrical 
technology is quite young, it represents the most con- 
siderable effort yet accomplished in applied science. 
Such an effort could not be made without international 
contact, and on the initiative of the French Govern- 
ment, the organisation was undertaken in 1881 of 
the first International Electricity Congress, the main 
achievement of which was the creation of a system of 
international electrical units. The year 1883 saw the 
foundation of the International Society of Electricians, 
which was designed to diffuse information and soon 
led to very profitable exchanges. The need was 
soon felt for the development of an international 
classification, vocabulary and symbols, and this led 
to the establishment of the International Electro- 
Technical Commission in London by Colonel Crompton 
in 1906. At first limited to questions of nomenclature, 
the work of the Commission has continued to extend, 
and its work now consists in the establishment of 
generally accepted specifications and technical rules. 
Collective effort, interru by the war, was 
resumed a few years later with international organisa- 
tions of a more specialised nature, to undertake the 





Total Total 
Counters. Output, Population, 
| 10° kW-hr. | 108 Inhabitant: . 

| Canada 27-58 11-2 

France 1Is-9 41-5 

| Germany .. 50-5 67-6 

Great Britain 24 47-1 

Italy 14-96 42-7 

Sweden .. 8 6°3 

Switzerland 6-86 4-2 

U.S.S.R. .. 40 | 170-5 

| U.S.A. 160 129-5 
| 


detailed development of certain branches of electro- 
technics. Thus, 1921 marked the foundation of the 
International Conference on Large High-Tension 
Systems. In 1925, the International Union of Pro- 
ducers and Distributors of Electrical Energy was 
founded, independently of manufacturing interests, 
with the object of studying economic and commercial 
questions in addition to purely technical matters. 
Succeeding years have seen the constitution of the 
International Consultative Committees for Telephony 
and Telegraphy, the International Lighting Commission, 
the International Committee for Large Dams, &c. 
The co-operation thus established in theoretical 
matters soon extended to practice, and led to inter- 
national agreements between the chief manufacturers. 
Improvements are quickly applied and are soon the 
subject of world-wide licences to manufacture. An 
example is the rapid adoption of cables with incom- 
bustible insulation made of compressed magnesia. 

In generation and distribution the impetus of tech- 
nical progress and the growth of consumption have 
led to development on a purely local plan, which 
became successively regional, inter-regional, and finally 
national ; but this evolution led the interests concerned 
to interlace in a complex fashion, and thus caused the 
State to intervene more or less directly. This interven- 
tion took various forms. In certain countries it is 
limited to a discreet control and co-ordination; in 
others the State plays an essential part in management. 
In numerous cases, it has adopted an intermediate solu- 
tion, and has only partially replaced private initiative. 
The merits of these different systems have often been 
compared, but it has been overlooked that the differ- 
ences are due more to the nature of existing conditions 
than to the principles involved. 

Production.—The production of electricity consists 
essentially in the utilisation of natural resources. 
Certain countries, such as Switzerland, have no coal, 
but possess abundant water power; in England, the 
available water power does not exceed 300,000 kVA. 
Again, other countries, such as Canada, possess both 
coal and water power in abundance. In Canada, 
practically all the electricity is produced by water 
power, and this has been used as an argument to justify 
a preference for water power on the’ ground that it 
represents income, whereas coal represénts capital. In 








TABLE L.—Etectrricat ENERGY AVAILABLE IN Various COUNTRIES IN 1937, 


fact, water power is of. essentially variable value, as 
variable as any known fuel. The position in Canada 
is a specific case, justified by the existence of enormous 
natural reservoirs in favourable situations; making 
possible gigantic generating stations, such jas the 
Beauharnois station, near Montreal, which, in the 
near future, will develop two million horse-power. 
France is a country with abundant water which, if 
fully utilised, could produce some 85 milliard kW-hr. 
yearly, or more than double the actual consumption. 
French water power is distributed in three regions of 
different hydrological character. The Alps are under 
glacial conditions with very low water in winter ; the 
Massif Central has torrential conditions, and low water 
in summer ; and the Pyrenees, conditions intermediate 
between the other two, with low water twice. These 
circumstances have sometimes been interpreted to 
mean that France could produce ‘all its requirements 
in electricity from its own water power. Actually, 
however, this would be impossible, because of (1) the 
absence of large natural reservoirs ; (2) the distribution 
of the water power in a large number of small falls ; 
and (3) the great distances between most of the falls 
and the chief consuming centres. Despite the inter- 
regional compensation which has been carried out 
between the Alps and the Massif Central, the supply 
of hydro-electric energy from the latter region to the 
Paris district during a particular season may vary con- 
siderably from year to year. For example, for the same 
weeks of April, 1937 and 1938, the supply was, 
respectively, 22 million kW-hr., and 1-6 million 
kW-hr. Complete regulation requires an additional 
supply of energy of thermal origin; and, even in 
the wet season, a certain output of. thermal energy 
must be maintained in centres remote from the hydro- 
electric plants, from considerations of safety. Finally, 
the utilisation of water power always begins with the 
falls which are most advantageous, so that the economic 








} Density. 
| Area, ee mee ee ene eA A) i A a ee 
} 1.000 #q. km. kW-hr. per Anoum 1,000 kW-hr. 
per inhabitant. | per sq. km, 
9,569 2,464 3 
561 455 34-3 

471 | 747 107 

242 | 509 99 

310 350 48 

449 ! 1,269 } 18 

41 } 1,643 | 167 

} 1,268 235 3 

7,839 | 1,235 20 


| | 


value of succeeding installations will naturally be less. 
For these reasons, France cannot’ dispense with thermal 
electric stations. The country is fairly well supplied 
with coal in the northern and north-eastern regions, 
which are the poorest in water power. Most of the 
installations have been due to private enterprise. 
The total capacity installed at January 1, 1937, was, 


Thermal stations 71,040,000 kVA 








Hydro-electric stations... 37,440,000 ,, 
Total ... CA ... 108,480,000 ,, 
The total output in 1,000 kW-hr. was, 
In 1936 In 1937* 
Thermal stations 7,823,000 8,100,000 
Hydro-electric stations 9,356,000 10,800,000 
Total . 17,179,000 18,900,000 


* Approximate figures. 


From 1931 to 1937, the proportion of hydro-electric 
energy increased from 41 per cent. to 57 per cent. The 
yearly development of hydro-electric power canbe seen 
from Fig. 2, which shows that it has been both large and 
continuous. Supplementary water power could only 
be utilised during the trade depression by displacing 
an equivalent amount of thermal energy. This dis- 
placement took place by direct agreement between 
hydro-electric and thermal producers. The progressive 
elimination of the least economic thermal stations 
was carried out under conditions of almost complete 
liberty, whereas in England, to carry out a similar 
programme, the Central Electricity Board was granted 
almost dictatorial powers. 

Transmission of Hnergy ; Interconnection.—The prob- 
lems of transmission are logical consequences of the 
relative situations of the generating stations and the 
consuming centres, whereas the chief object of inter- 
connection is to economise in the reserves of working 
and installed plant. A secondary advantage is that 
interconnection results in increased efficiency, because 
the load can be taken by the most economic stations. 
The distinction is necessary to an understanding of the 
development of high-tension systems, and throws light, 
in particular, on the comparison between the French 
and English systems. The’ 'English system forms a 
relatively close network over the country with numerous 
single points (central stations, substations, &c.), and 
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no ruling direction can be noted. In the French system, 
three chief arteries correspond to the main supplies 
of energy: (1) Parisian region (east and south-east) ; 
(2) Parisian region (central and south); and (3) the 
half-loop at the south-west. There is also a number 
of connections running transversely. The English 
high-tension system includes a single main voltage, 
fixed at 132 kV, whereas the French system comprises 
two, namely, 150 kV and 220 kV. In France, trans- 
verse connections, where the use of such high tensions 
is not justified, operate at between 90 kV and 120 kV. 
Secondary connections are similar in both countries, 
being fixed at 66 kV in England and 60 kV in France 
The French system comprises 2,286 km. of 220-kV 
lines, 5,006 km. of 150-kV lines, and 4,546 km. of 90-kV 
to 120-kV lines. The comparative length of the English 
* Grid” is 4,800 km. Thus, the French system is more 
extensive, though the stations are less numerous ; 
and whereas the “Grid” has been developed by a 
single authority, the Central Electricity Board, in the 
six years from 1927 to 1933, the French system is the 
result of partial programmes laid down by private 
regional organisations, and not yet entirely carried out. 
Because of these differences, a comparison of the two 
systems may lead to the conclusion that the English 
State organisation is superior; but no transference of 
energy takes place in the English system, for the reason 
that the abundance of coal, and the facilities for its 
transport result in an almost completely uniform 
cost of production. The generating stations can be 
placed close to the consuming centres; the English 
high-tension system thus serves solely for interconnec- 
tion, and its facilities for exchange are limited on most 
lines to 50 mVA. In France, the system has to carry 
large quantities of energy—in certain cases as much 
as 300 mVA to 400 mVA—and the extent and distribu- 
tion of the industrial centres are very unequal. The 


complete French system will consist of a 220-kV loop | 


joining the chief eonsuming centres (Paris, Lyons, Saint 
Etienne, Le Creusot), and passing through the chief 
hydro-electric stations in the Massif Central (Brommat 

Sarrans, Maréges, Eguzon, &c.). From this loop, a series 


of arteries will join the other great centres, such as | 


Kembs, Génissiat, Le Sautet, Marseilles, the South- 
West, &c. 

The differences between the way in which the French 
and English systems have been built up are due mainly 
to the influence of legislation in both countries. Thus, 
in England, the organisation of generation and distri- 
bution was hampered until 1927 by out-of-date laws. 
For this reason the State had to intervene with special 
measures, including the revision of the appropriate 
laws and the formation of the Central Electricity 
Board. In France, electrical development has been 
favoured by liberal legislative measures since 1906. 
This legislation left a large share to private initiative, 
but ensured co-ordination of effort and unity of pur- 
pose by providing State control through fully trained 
engineers, directed by men of the highest technical 
qualifications. The results of this system have been 
satistactory ; 
been adapted with ease to technical and economic 
requirements, but the corresponding investments, 
made at the right time, have so far been more pro- 
ductive than those of the English ‘ Grid.” 
other countries, particularly Soviet Russia, constitute 
cases of too special a nature for conclusions of general 
applicability to be drawn from them. In the remainder 
of the world, where State intervention has taken place 
to a varying degree, it is generally recognised that the 
most fruitful developments have been the work of 
private initiative. If at present no organisation appears 
to combine all the good points, it must be recognised | 
that the French system offers advantages which are 
apparently appreciated even in countries where State 
intervention is more severe in most other spheres. 

Distribution.—Speaking generally, if the Govern- | 
ments have provided more or less completely for the 
co-ordination of the generation and transmission of | 
electricity, they have not, so far, excepting Soviet | 
Russia, intervened in respect of distribution, which has | 
been organised quite independently either by private | 
companies or by local authorities. It is not illogical 
that the distributing organisations should be largely 
decentralised, since the probleris bf utilisation are of a 
local or, at most, regional nature :—nevertheless, the 
present system has to bear heavy charges. In the cost | 
of production, transmission, and distribution to the | 
consumer, distribution (financial charges and work- | 
ing costs, including replacements) represents more than | 
half the total, Any effort to reduce the sale price of | 
energy can only be successful if these charges are sub- | 
stantially reduced. This is the reason for the tendency | 
towards the regrouping of distributing companies | 
round the bigger units, so as to complete the national 
organisation of production and transmission by 














organising distribution om a regional scale. This| abundant and cheap, as in Canada, appear to be | by 5 ft. long. 


tendency has already given most satisfactory results, 
particularly in France. It seems to support the con. | 


clusions of the Committee on Electricity Distribution, | 
which appears to have recommended the abandonment, 


not only have the partial programmes | 


Some | 


under present conditions in England of any nationalisa- 
tion of the distributing companies. 

Can any considerable reduction be expected in the 
future in the charges due to distribution? It seems 
impossible for many reasons. The essential condi- 
tion for the growth of consumption being the reduc- 
tion of tariffs, distributors have made every effort to 
inerease the efficiency of their systems and power 
stations. Further improvements would obviously be 
of limited significance. For a given area the cost of 
distribution depends on the location of the consumers 
and the extent of the average variation. As electrifica- 
tion first reaches groups of consumers, and only reaches 
isolated consumers progressively, the equipment re- 
quired becomes more and more costly from the economic 
standpoint. Beyond a certain limit, the development of 
rural electrification no longer pays, and would be impos- | 
sible if the cost were not distributed over the general | 
body of consumers. The extra cost counterbalances to a | 
certain extent any reductions to be expected from the | 
rationalisation of the distributing systems. A further | 
eause for the increase in charges lies in the continual | 
improvement in the reliability of distribution. The | 
working conditions of distribution lines have been | 
improved in respect, not only of the permanence of the | 
service, but also of the technical regularity of supply. | 
The requirements of consumers have increased at the | 
their plant and methods. | 


make improvements in 





same time, so that producers have had continuously to 


To do this, new capital is required. The necessity for | 
the simultaneous improvement of the technical quality | 


branches of industry, the most clearly international. 
The reason is that electricity is of recent origin, and has 
developed simultaneously in countries of similar intel- 
lectual development. Electrical engineers throughout 
the world possess the same vocabulary, a very similar 
education, and common traditions which facilitate 
international exchanges and the pooling of research 
work and its results. Except for the question of num- 
bers, the needs of all nations are the same ; for commu- 
nities of equal importance, they might almost be said 
to be identical. This is the reason for the uniformity of 
electrical technique, at least in the chief producing 
countries. When the statistics are analysed and 
account is taken of correcting factors, such as the 
industrial status of each country, and the percentage 
| of its population engaged in agriculture, it is found that 
the degree of development of electrical distribution in 
the chief producing countries is practically the same. 

All the countries, however, did not attain this 
common stage of development at the same time, and 
the causes of certain delays or accelerations are to be 
sought in the legislation of the respective countries. 
The older legislation of Great Britain was the cause of 
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of the equipment is a further cause for the increase in | & / i. 5. | i 

costs. | | | T 
Utilisation.—The foregoing consideration of tariffs aa oS i oe ee 8 

leads to the question of the utilisation of electricity. (es00.c) Years “ENGINEERING” 

At the present time, electricity is not only the most | ’ 

adaptable form of energy but, in general, is the cheapest, Fig.10. ELECTRIFIED RAILWAY LINES 

if the progress in the efficiency of electrical apparatus os i a = = oe ee 

|} is taken into account. Of all forms of energy, it is ee } Je4-T a 

|the one which has brought the greatest advantage aol —i A eats Oe a 

| to the consumer, despite increasing taxation on produc- 

|tion and distribution. Electric lighting furnishes a ¢0.—_———. 

striking proof of this claim. The carbon-filament \——~ Switzerland | 

lamps which were used at the time of the previous | § |--—Sweden | FF «a | 


| International Engineering Congress at Glasgow, 
| yielded 3-3 lumens per watt on an average, whereas, 
| now, ordinary lamps yield 15 lumens to 20 lumens 
per watt, while the latest type of high-pressure mercury 
|lamp, even at low powers (75 watts), yields some | 
| 40 lumens per watt. During the same period, the price | 
per kilowatt-hour in Paris has fallen from two francs 
(gold) to about eight centimes (gold), i.e., about one 
twenty-fifth. Therefore, for the same number of | 
|lumens, the cost has fallen in thirty-seven years to | 
| less than 1/150 part of the previous figure. 

The statistics showing the different classes of con- 
sumers of electricity throughout the world are, 
yet, neither complete nor drawn up in such a way as 
to allow satisfactory comparisons to be made between 
different countries. However, from the figures pub-| 
lished by the chief countries, and by assuming for other | 
| countries, according to their industrial development, | 
| figures which more or less approach the average, it is | 
| possible to obtain a rough idea of the distribution of | 
classes of consumers. The results obtained in this way | 
are summarised in Table II. 








Taste Il.—World Utilisation of Electrical Energy 
in 1935 
| 10" kW-hr | Percentages. 
| ' 
- on 
Industrial uses ‘ 209 57:4 
| Public, domestic and agricultural 
consumption . 64 17-6 
Electric traction 18 5 
Line losses 74 20 
Total 365 100-0 


The consumption by electro-chemical and electro- 
metallurgical works represents over one-third of the 
industrial use, and actually corresponds to roughly 
a fifth of the total output. The aluminium industry 
throughout the world alone accounts for the use of 
10 milliard kW-hr. Under the heading of domestic 
consumption, certain new applications play a consi- 
derable part. For example, wireless receivers are 
estimated to consume 2 milliard kW-hr. In the 
development of rural electrification, France seems to 
be the country which has made most progress, as from 
1919 to 1937 the proportion of electrified districts has 
increased from 50 per cent. to over 95 per cent. Fig. 8, 
on this page, shows how the population supplied has 
varied during the last ten years. Satisfactory progress 
is also noted in electric traction, as shown in Fig. 10. 
Certain countries, where electricity is particularly 


fied 


strangely backward, but the proportion of — 


railways in most countries shows that considera’ 
progress is possible. 


Conelusion.—Electrotechnics is, of all the technical 
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the backward situation in that country until the 
year 1927, despite the excellence of its technical and 
business men. In France, the system instituted in 
1906 has not resulted in a sale price higher than that 
current in countries in which the industry is more 
restricted. Despite this, the electricity industry in 
France was subjected, in 1935, to the arbitrary inter- 
vention of the State in the matter of tariffs, which 
slowed down development and produced effects that 
are still felt. It is curious that State intervention 
within a short interval of time in two countries of 
fairly similar structure has produced such different 
results in England and France. The essential cause 
of difference is that State intervention has been more 
| subject to political influences in France than in England. 
|The future development of electricity, the author 
| thinks, can be viewed with the greatest optimism. 
/Tt is an invaluable factor in social development, 
| favouring a wide distribution and a reasonable sub- 
| division of enterprises, and is a powerful factor of inter- 
national co-operation, not only in intellectual matters 
but also in practical work. Already certain systems 
| have extended beyond their frontiers, and at the last 


_| International Exhibition in Paris, a 500-kV circuit 


| breaker presaged the advent of lines at extremely high 
| voltages which will interconnect, probably in the near 
future, the chief countries of the world. 
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|72-IN. HORIZONTAL BORING AND 
FACING MACHINE. 


Tue boring and facing machine, illustrated on the 
| opposite page, is a recent example of the largest size 





of the standard “P.R.” type horizontal boring 
|machines made by Messrs. George Richards and 
|Company, Limited, Broadheath, near Manchester. 


| An idea of its capacity may be gained from the facts 
| that the automatic facing head will deal with work up 
to 72 in. in diameter and that the effective distance 
| between the facing slide and the boring stay is 12 ft. 6 in 
| The table saddle has a longitudinal traverse of 6 ft. 6 in. 
| and the main table has a working surface of 11 ft. wide 
With a table of such a width and having. 
| moreover, a considerable transverse traverse, the 
| bedplate has a substantial lateral spread. It is con- 
| structed with a deep central member carrying the main 

column and bolted to which are shallower wings. 
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72-IN. BORING AND FACING MACHINE. 


MESSRS. GEORGE RICHARDS AND 


COMPANY, LIMITED, BROADHEATH, 
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The table saddle is carried on ways formed on both the 


central and wing members. The upper ways have 
covers in the vicinity of the boring and facing head. 
The table saddle has a rapid power traverse and the 
main table has a similar traverse transversely. Both 
the saddle and table have eight reversible feeds ranging 


from 0-01 in. to 0-25 in., the feed for the table being, | 


of course, lateral. The rapid power and feed motions 
cannot be engaged simultaneously. The main table 
carries a detachable revolving table, which is rotated 
by the gear seen at the right of the main table, the 
drive being taken, through worm gear, from the 
table rapid traverse shaft. The control lever is seen 
to the right of the table gearbox. Rotation by hand 
is also provided for and is facilitated by a lifting 
arrangement incorporated in and worked from the 
main table, while a patented squaring lock to the top 
table ensures a very high degree of accuracy between 
all four sides of the work. 

The column is of massive construction and the boring 
and facing head is carried upon it on the firm’s prismatic 
ways, that is, ways with wide surfaces at right angles. 
These surfaces not only reduce the load per square inch 
due to the cutting forces, but are specially valuable 
when the machine is used for intermittent cutting 
and heavy duty, or when “ snout” boring is in opera- 
tion with a considerable projection of the tool from the 
facing head. The head is totally-enclosed and is 
balanced by weights well clear of the back of the column. 
Vertical traverse is effected by a centrally-placed 
serew with a ball thrust-bearing, the range being 
up to 5 ft. 6 in. from the spindle centre to the face 
of the revolving table. Rapid power traverse is 
provided and the same feed rates as for the table. 
There are 24 spindle speeds ranging from 1-24 r.p.m. 
to 110 r.p.m., the higher rates being of great service 
for milling operations and when cemented-carbide 
tools are used. The facing slide has eight reversible 
feeds ranging from 0-02 in. to 0-25 in. It has two 
T-slots running the full length, for attaching the tool 
holders, two of which can be used simultaneously, 
if required, that is, one traversing from the centre 
outwards and the other from the circumference inwards. 
The whole face of, say, a flange, can thus be machined 
with a tool traverse of only half the width of the face. 
The tool-holders can be set at any desired position 
on the slide and by appropriate setting and using 
the higher spindle speeds surfacing operations can 
be carried out in a manner virtually equivalent 
to milling. An easily inserted centre stop enables 
any attachment to be mounted on the facing slide in a 
truly central position. The spindle is belt-driven 


from a 35-h.p. constant-speed motor mounted at the 
end of the bedplate. Starting and stopping are effected 
by a friction clutch. 

The boring-bar stay has its column mounted on a 
saddle which, when the stay is not required, can be 
used as a support for long or overhanging work, The 
bearing of the boring bar is fitted with an inclined 





|cap so that the bar is supported during installation. 
The saddle is adjusted longitudinally by rack and pinion 
gear and the bearing is set vertically by a screw actuated 
| by a handwheel. Accurate setting is facilitated by the 
rule seen on the right-hand way of the column, the 
rule being fitted with a vernier reading to 0-001 in.; a 
magnifying glass is provided for use with it. Similar 
rules and verniers are provided for the setting of 
the head on its column and for the longitudinal and 
cross movements of the table. Although not shown 
in the illustration, the machine is provided with a 
screw-cutting attachment comprising a swing frame 
and change wheels. This attachment enables standard 
Whitworth threads, ranging from 2 threads to 16 threads 
per inch to be cut. The controls of the machine, 
it will be evident, are conveniently grouped, and it is 
impossible to engage conflicting motions simultaneously. 
Adjustable slipping clutches prevent damage to the 
feed gear through overloading, &c., and the main bed 
screw is protected throughout its entire length against 
swarf and dirt. 








THE REHABILITATION OF THE 
ONTARIO POWER STATION. 


A sHorT time ago* we gave an account in ENGINEER- 
inc of the damage caused by ice and water on 
January 26, 1938, at the Ontario power station of the 
Hydro-Electric Power Commission of Ontario. After 
the water had drained away, this inundation left in 
its wake a wedge of ice weighing about 7,000 tons and 
extending across the full 80-ft. width of the power 
house. This wedge was 35 ft. high at the south, or 
upstream, end and tapered away to floor level at the 
downstream end. The total length of the turbine 
room is 778 ft. The equipment of the station consists 
of fifteen horizontal turbo-generators with an aggregate 
output of 134,000 kVA, and a large amount of auxiliary 
plant. Its closure threw a considerable strain on the 
rest of the system, and it was, therefore, necessary 
to take active steps to repair the damage with the 
least possible delay. Some indication of how this 
was done was given in the article just referred to and 
we are now able to supplement this by information 
drawn from a recent issue of the Bulletin of the Hydro- 
Electric Power Commission. 

As the ice had completely blocked the road down the 
cliff, which forms the only access to the building, a 
cutting wide enough to permit the entrance of lorries 
was excavated by a drag-line shovel. A }-ton petrol- 
driven shovel was then moved into the power station, 
a second unit of the same kind being subsequently 
installed. The ice which had lodged in the building 
consisted of fragments about 6 in. thick and these 
were frozen into a comparatively solid mass during the 
cold weather that followed the flood. This made 











* See ENGINEERING, vol, cxlv, page 397 (1938), 


excavation difficult and conditions were exacerbated 
by the presence of the buried generators, governors 
and auxiliary apparatus. Only relatively small areas 
of the floor were, in fact, free from machinery, and 
some of those, containing a large volume of ice, were too 
narrow, to permit the use of shovels. Extraordinary 
care had to be taken to ayoid damaging the equipment 
and careful dispatching of the lorries was necessary 
to prevent. traffic congestion. The problem was 
solved by making use of an endless-belt conveyor, 
which elevated the ice to a window opening and dis- 
charged it into the river. 

When the 7,000 tons of ice had been cleared, the 
first step was to obtain power for the cranes and 
heating and lighting by dealing with the auxiliary 
equipment. An attempt was made to dry the motors 
and transformers, by enclosing them in casing through 
which hot air could be circulated, but it was soon found 
that this would be too slow and uncertain and that some 
more rapid method would have to be devised. A 
vacuum tank was therefore made from a discarded oil 
drum 4 ft. in diameter and was equipped with suitable 
heaters and a vacuum pump, Experience with this 
make-shift device showed that the apparatus could 
be dried out in hours instead of days. Considering 
the importance, size and amount of the auxiliary appa- 
ratus, it was therefore decided to design two new 
tanks, 7 ft. in diameter and 7 ft. high. These tanks, 
which afterwards proved very satisfactory, were 
similar to a diving bell in construction, having a 
dome-shaped top and flat reinforced base. The bell 
was lowered over the loaded steel base, its weight being 
sufficient to maintain an air-tight joint for the vacuum, 
A seal consisting of a ring of standard }-in. smooth 
garden hose was found satisfactory. As all the 
external connections, such as the pipes for the vacuum 
pump, cables for the electric heaters, and leads for 
measuring the temperature and insulation, passed 
through the base, the time uired for loading and 
unloading the tank was redu to a minimum, 

This drying plant enabled some 100 motors of 
capacities from 250 h.p. downwards, and voltages 
ranging from 2,200 to 220, to be dealt with. In 
addition, seventeen exciter sets, consisting of 90-h.p. 
to 185-h.p., 2,200-volt, motors, and 60-kW to 125-kW, 
250-volt. direct-current generators, were dried out in 
36 to 40 hours per charge, while over 100 auto-starters, 
instrument and service transformers from 12 kV to 
220 volts, which required 40 to 48 hours, were also 
dealt with. All this apparatus withstood a_ test 
at double the operating voltage and was restored to 
service. The whole of the field windings on the main 
units, that had to be removed for repairs, were also 
dried in these tanks, as was numerous miscellaneous 
equipment, such as oil-switch liners, rods, solenoids, 
relays and meters. 

As soon as conditions permitted, the work of recon- 
ditioning the fifteen main units was started, the machines 
which were not embedded in ice being first attended to. 
The main bearings were flushed out and filled with new 
oil. The generator windings were washed down with 
a mixture of mineral spirits and carbon tetrachloride, 
which was applied with a spray gun, This was neces- 
sary to remove the accumulation of lubricating oil 
which had been left on them when the water 
receded. The hand-taped connections on the coil 
ends were remoyed as they were found to have absorbed 
a good deal of water. It was also thought that the 
open. coil ends would facilitate the removal of moisture. 

Casings of 2 in. by 4 in. wooden frames covered on 
the inside with } in, wall board were then made to 
enclose the generator with the exception of the bear- 
ings. Rock wool 4 in. thick was placed on the outside 
and between the 4 in. studding to minimise the heat 
losses. Electric heaters of 125 kW capacity were 
made by coiling } in. by } in. band iron and mounting 
it on insulators in a sheet-iron enclosure. A fan with 
a capacity of 4,000 cub, ft. per minute was installed 
on one end of this enclosure and blew cold air over the 
heaters, raising its temperature from about 8 deg. or 
10 deg. to 120 deg. or 125 deg. C. This heated air 
was passed into the casing, which was equipped with 
suitably located adjustable vents for the control of the 
temperature, 

Each generator was equipped with a number of 
thermocouples and from the information thus made 
available adjustments were made in the ermeree spire 
system to secure a nearly uniform temperature on a 

the coils. It was soon realised that the insulation 
resistance to earth in the stator coils was not a reliable 
indication of dryness., In order to obtain some know- 
ledge of the internal condition of the insulation a com- 
parison was made between the humidities of the 
ingoing and outgoing air, it being presumed that this 
would indicate when no further absorption of water 
by the drying air was taking place, and that therefore 
either the machine was dry or the method unsatis- 
factory. The essential information required was the 
amount of water absorbed by a known quantity of 
air passing through the machine, and it was decided 








that this could be determined by measuring the tem- 








204 ENGINEERING. 


[AuG. 12, 1938. 














peratures of the dew point of the ingoing and out-| between the layers of insulation. These machines had 
going air and therice computing the quantity of water | been submerged in a similar flood in 1909, and all 
removed per hour per pound of air, A 5-gallon oil can | attempts to dry them out at that time were unsuccess- 
was therefore fitted with a window, and a chromium-| ful. It was therefore felt that some other method than 
plated graduated brass tube containing a thermo-| that used on the open-slot machines must be devised 
couple, and so constructed that ice-cooled water could | as an alternative to complete re-winding. 

be passed through it, was placed in the can. The thermo-| As the rotors were approximately 17 ft. in diameter 
couple was connected to a temperature-indicating | and a complete generator weighed over 100 tons, the 
instrument. To ensure accurate recording of the dew- | application of the vacuum tank method required the 
point temperature the chromium-plated tube was | use of some / oe features. It was finally decided to 
marked with thin wax pencil lines every 4 in. These design an enclosure that would utilise the stator frame 
lines stood out very clearly when the tube became | as part of the vacuum chamber and could be used on 


fogged. A small quantity of air from the air stream | all the main units without loss of time and at reason- 
was continually drawn through the can and the water | able cost. 


This was accomplished by fabricating }-in. 
was allowed to flow slowly through the tube from | rolled-steel section end plates. These were attached to 
top to bottom. When the fogging reached the portion | the stator to form part of the airtight casing for the 
containing the thermocouple the temperature was generator winding. Each of these end plates consisted 
read, the dew-point temperature of the air sample | of a cylinder long enough to project over the end turns 
being thus obtained very exactly. The dew-point | of the winding and of suitable diameter to permit using 
temperature of both the ingoing and outgoing air|the end-bell bolts to attach it, together with three 
having been measured in this way, the number of grains | 120-deg. sectors extending radially from this cylinder 
of water per pound of air was ascertainable from a|to the shaft, where they were fitted to it. Internal 
psychometric curve. By subtracting the moisture cylinders and pipe braces were inserted between the 
content of the ingoing from that of the outgoing air | plates, which were mounted on each end of the stator 
the amount of water being evaporated from the | to prevent the collapse of the relatively light material. 
winding was obtained. As much as 20 lb. of water per | To seal the various joints, }-in. smooth garden hose and 
hour was collected at the start of the drying of some | special flat rubber painted with Glyptal were used. 
units, but the average was about 5 Ib. per hour during | The ventilating openings in the stator frame were 
the early stages. | blocked with small castings and made tight by drawing 

The drying procedure was as follows: The electric | these castings down on soft rubber gaskets. The split 
heaters and fans were placed in service with the main | in the frame and the s round the bolts and 
rotor at rest and the temperature was gradually raised | small cracks were sealed with friction tape and a 
to from 80 deg. to 85 deg. C. When it was thought that | covering of caulking material. The assembled vacuum 
the field insulation had dried sufficiently and become | chamber, which easily sustained a vacuum of 26 in., 
firm enough to resist the crushing effect of the centri- | was connected to the intake side of an air compressor. 
fugal force the rotor was run at a low speed in the hot | In the air line from the pump to the vacuum chamber 
atmosphere until the minimum insulation to earth | was a water-cooled condenser and sump to catch and 
in{the field circuit was 200,000 ohms. Sufficient direct- | measure the water removed. It was thus possible to 
current was then applied to produce a current up to | determine when the generator was dry. 
full load in the stator windings. During this transfer; After testing the vacuum chamber for tightness, it 
from an external to an internal source of heat, the former was enclosed in a wall-board casing similar to that 
was gradually reduced so as to limit the coil tempera- | used in the ordinary heating method. This provided 
ture to 85 deg. C. The fan was, however, run at its | part of the heating system and, at a later stage of the 
full output in order to maintain a flow of relatively | process, heat insulation for the vacuum chamber. 
dry air through the housing. This operation was con- | A fan and a 250-kW electric heater were used to blow 
tinued so long as the air samples indicated that moisture | warm air first into the vacuum chamber and later 
was being carried off. When several successive daily | into the surrounding wall-board housing. The warm 
readings showed no difference between the moisture | air, at 118 deg. C., was blown into the vacuum chamber 
content of the ingoing and outgoing air and the readings | through a special hand hole in the top sector, the 
of insulation resistance were constant from day to day, | reinforcing cylinder already mentioned being used to 
but still too low for service requirements, it became | deflect warm air through the ducts of the rotor iron, 
necessary to resort to a different procedure. This was | then radially outwards through the stator coils and 
based on the assumption that after all parts of the | finally through an opening at the bottom of the stator. 
coil insulation had reached a constant temperature, | This ensured uniform heating and raised the tempera- 
they still contained a slight amount of moisture which | ture of the windings to 90 deg. C. in from 24 hours to 
could only be removed by establishing a temperature | 48 hours, depending on how wet they were. This 
gradient through them. As the temperature of the | heating was assisted by connecting the stator windings 
interior of the coil could not be raised owing to the | in series and applying a low variable direct-current 
risk of damaging the insulation, the machine was | voltage to supply about 50 kW of heat. The exhaust 
cooled off as rapidly as possible, thus reducing the | air was returned to the fan, reheated and re-circulated, 





temperature of the outside layers more quickly than 
those inside. While this temperature change was 
taking place the small amount of moisture present was 
redistributed through the insulation as the latter 
approached a uniform temperature. To expel this 
it was necessary to re-establish a temperature gradient 
by applying current to the windings. This cycle, which 
required about 12 hours for the cooling down process, 
and from 36 hours to 48 hours to re-establish a uniform 
temperature, was repeated until an insulation resist- 
ance of 20 megohms to 30 megohms at 75 deg. C. in- 
dicated that the windings were ready for service. 
Before the circuits were placed in service a 25-cycle high 
potential test was made by applying 4,000 volts, 8,000 
volts and finally 10,000 volts for | minute to them and 
measuring the leakage current at each step as a pre- 
cautionary measure against damage. 

The drying treatment described was applied to one 
15,000-kKVA and seven 8,700-kKVA generators, 
required from two months to three months to complete. 
The same method was also used on two 1,500-kVA 
2,200-volt alternators, two 1,500-kVA_ 2.200-volt 
motors, and two 375-kW, 250-volt direct-current 
generators the windings of which were of the open-slot 
type, and the coils had been forined and impregnated in 
the factory, When the hand taped énd coils were 


examined it was found that the insulation was only | 


moist. It was therefore concluded that they could be 
dried satisfactorily. 

The other seven main units, consisting of three 
7,500-kVA and four 8,700-kVA 12-kV alternators, 
were of semi-closed slot design, so that one end of 


each coil had to be made up by hand after it had been | 
It was presumed that this type of | 


inserted in the slot. 
winding had absorbed more water than the open slot 
type, and that, owing to its construction, greater 
difficulty would be encountered in removing the mois- 
ture, Moreover, this group was buried in the ice for 
a considerable time. This belief was confirmed by 
the inspection of one coil from which water dripped 
when it was untaped. Free water was also observed 





and | 


| thus making it necessary only to supply the heat 
| absorbed in the generator and lost. When the tempera- 
ture of the windings reached 90 deg. C., the air to the 
| inside vacuum chamber was cut off and the hand holes 
| sealed. The treated air was then circulated inside the 
wall-board casing to maintain nearly the same temipera- 
| ture inside and outside the vacuum chamber, ‘thus 
| minimising the loss of heat from the unit. This proce- 
| dure was so effective that the 50-kW circulated inside 
the stator from the low-voltage direct-current supply 
| gave sufficient control of the temperature to meet all 
| the requirements of the vacuum process. 
The next step was gradually to exhaust the air from 
| the vacuum chamber, decreasing the pressure in 5-in. 
steps. Great care had to be exercised in reducing the 
internal pressure and regulating the temperature to 
lensure that the temperature would not exceed the 
boiling-point of water at the pressure inside the tank 
by more than 10 deg. C. If this precaution had not 
been taken, there would have been a risk of developing 
sufficient steam pressure inside the coil to burst the 
|insulation. To facilitate the expulsion of water from 
| the coils, thereby reducing the internal pressure, a small 


portion of the belt insulation on the hand-taped ends | 


was opened up. The changes in pressure and tempera- 
ture were regulated to condense approximately half a 
gallon of water per hour. This was deemed to be a 
safe rate in the circumstances. When a vacuum of 
26 in., together with the proper internal temperature, 
had been established, it was maintained until a negli- 
gible amount of water was being collected in the 
condenser. The temperature was then gradually 
increased to 90 deg. C., when the vacuum was main- 
tained constant at 26 in. 

The stator winding of one of the generators recondi- 
| tioned in this manner yielded 12 gallons of water. 
| From another unit, which had been drying for weeks 
| by the circulating heat method, and which the insula- 
| tion resistance readings showed as dry, over 3 gallons 
of water were removed. The insulation resistance of the 

windings of generators dried under the vacuum process 


reached values from 42 megohms to 82 megohms at 
85 deg. C. Such values, coupled with the fact that at 
90 deg. C. and 26-in. vacuum no farther moisture 
collected in the condenser, seemed to show that the 
winding was dry. The complete process of assembling 
the vacuum chamber, drying out a generator, and then 
dismantling the chamber to enable a high potential 
test of the winding to be made, occupied a week. 

The most difficult parts of the generator to recondi- 
tion were the field poles on which the insulation between 
the winding and iron consisted of asbestos, fuller 
board, cambric cloth, fibre and certain hygroscopic 
substances. Owing to the confined space into which 
this material had been packed and its poor mechanical 
condition, it was difficult to expel the moisture from 
the water-soaked insulation. Moreover, a large number 
of the insulating collars were of fibre, which warped and 
broke when dried out. Others were of laminated wood. 
and the water destroyed the glue. When dried, these 
collars disintegrated into thin, cracked pieces of wood. 
A test of the voltage drop between the individual turns 
on the coils disclosed many short-circuited turns, and 
it was necessary to remove the field pole windings from 
some 1] rotors. 

The procedure adopted to recondition the field poles 
was to dry them in the vacuum tank and to replace 
the defective insulation by inserting new paper 
or asbestos. After reconditioning, they were impreg- 
nated under vacuum with bakelite varnish. After 
removal from the vacuum tank they were placed in 
large clamps, which were tightened to produce a pres- 
sure of over 1,000 lb. per square inch. With the clamps 
still attached, the coils were placed in a baking oven for 
24 hours at 120 deg. C. and baked to a solid mass. 
They were then removed from the clamps, tested to 
ten times the normal voltage between turns, and 
provided with three layers of 0-015 in. bakelised cloth, 
which was secured with bakelite cement to insulate 
them from the iron. Next the coils were placed in a 
clamp to compress the insulation against the copper. 
and they were returned to the oven, where they were 
baked for 24 hours at 120 deg. C., their coating of 
Bakelite cement being baked on the outside of the 
winding to seal the copper edges against dirt and 
moisture. This process produced solid coils sealed 
against dirt and moisture and with an insulation to 
earth of high mechanical strength. It was also capable 
of withstanding a puncture test of 27,000 volts. 

So far no failures that can be attributed to inadequate 
drying out have occurred, though until the whole 
| electrical equipment has been in operation for some 
| years it will be difficult to say whether the normal life 
of the insulation has been materially shortened by the 
flooding. In the meantime, it is gratifying to know 
that it is possible to dry out and restore to service so 
much apparatus which had been submerged for several 
hours and that on some of this apparatus higher resist- 
ance values were obtained by the vacuum drying 
process than were ordinarily maintained in operation 
before flooding occurred. 
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MULTI-POINT HIGH-PRESSURE 
GREASE LUBRICATOR. 


Tue principal requirements of a multi-point grease 
lubricator, apart from an assurance of sufficient 

ressure as and when necessary, are that the supply 
through the individual discharges shall be separately 
adjustable ; and that, after adjustment, the more open 
passages shall not rob of their quota of grease any 
passages which have been partially throttled. As 
designers of airless-injection Diesel engines soon dis- 
covered in the case of fuel supply, the latter requirement 
is best ensured by providing a separate pump for each 
delivery, and this principle has also been adopted in 
the design of the multi-point grease lubricator known 
as the Helios, which is illustrated in Figs. 1 to 3, on 
| the opposite page. ; 

The particular model to be described is the type 2/40, 
and is made in sizes delivering to as many as 40 points. 
Should fewer than this number be actually required, 
the surplus pumps can be readily removed and the 
screwed outlets plugged. The complete assembly 
| consists of a grease container a, attached by a flange 
land screws to a cast-iron body 6, which is mounted 
lona baseplatec. The cylinder of the grease-container is 
| continued downward into the cast-iron casing in the form 
of a double sieve or screen d of perforated iron, through 
which the grease is forced by a rotating vane ¢ into 
the annular space beyond, where the pumps are situated. 
In the centre of the baseplate is a machined boss, on 
which are mounted a ratchet disc f and a cam ring g. 
The ratchet mechanism is of the roller-and-wedge 
type, as may be seen in the plan, Fig. 2, and is actuated 
by a lever A, which may be reciprocated from any 
convenient part of the machinery to be lubricated, 
or by a separate motor drive. At the inner end of the 
rod to which the lever is attached is an sccentric pin 
and roller, i, working in a slot in the uptarned end of 
a radial arm & secured by screws to the ratchet disc. 
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The motion of the lever h thus imparts an oscillation | 
to the arm k and the ratchet disc f, causing intermittent | 
rotation of the cam ring g, which operates the pump 
plungers. Attached to the boss of the cam ring and 
rotating with it is a scraper which detaches the grease 
from the wall of the container. The angled vane e is 
at the lower end of the scraper, and works in conjunc- 
tion with fixed vanes secured by screws to the top of 
the central spigot of the baseplate, pressing the grease 
outward through the sieve. 

Each pump unit consists of two pumps working in 
cylindrical bores in a cast block 1, which is secured to 
the casing b by a set-screw m and also by the screwed 
delivery unions n. In each pump barrel there are two 
plungers p' and p*, which are caused, by the rotating 
cam-ring g, to separate opposite to the grease inlet- 
port q, thus drawing in a charge. The two plungers, 
maintaining their separation, then move in unison 
up the barrel until the grease-filled space between 
them is opposite to the delivery port r, when the upper 
plunger descends and forces out the grease past the 
spring-loaded ball-valve s. The upper plungers of 
each pair of pumps are connected by a crosshead ¢, 
and their stroke can be varied independently by means 
of external nuts «, operating adjustable sleeves v. A 
horizontal section through a pair of pumps, on the 
centre of the delivery ports and unions, is given 
in Fig. 3. 

Motion is imparted to the plungers by three con- 


centric cams attached to the cam-ring ; one separates | ha 


the plungers on the suction stroke, the second raises the 
plungers and the charge of grease to the level of the 
delivery port, and the third draws down the crosshead 
and applies the delivery pressure, which may exceed 
2,000 fb. per square inch when the pipe line is long. It 
is stated that the pumps will handle all types of grease, 
including the heavy greases used on hot-roll necks, 
and will deliver at distances up to 80 ft. The only 
proviso is that the grease shall be free from grit. We 
understand that the type here described is being exten- 
sively used for the lubrication of rolling-mills, and that 
smaller patterns, with 12 or 6 outlets, have been 
designed for cranes, stone-crushers, rubber-mixers, 
stamping presses, &c. The Helios grease lubricator 
is manufactured by Messrs. Wetzel und Schlosshauer, 
Tiergartenstrasse, Berlin, W.10, in their works at 
Heidelberg, and is distributed in Great Britain by 
Messrs. The Johnson Metal Company, Limited, Clegg’s- 
court, Chapel-street, Salford, 3, Manchester, to = Le 


we are indebted for the above particulars and the 
accompanying drawings. 











NOTES ON NEW BOOKS. 


In three volumes, constituting Nos. 476, 477 and 478 
of the series, Actualités Scientifiques et Industrielles, 
and bearing the general title of Barrages, Professor L. 
Escande, of the Faculté des Sciences de Toulouse, deals 
with the subject of gravity dams. The first two volumes 
concern the design of high gravity dams of triangular 
section. The author, after establishing general equa- 
tions for pressures and deformations within a con- 
strained body and other equations, showing the 
relations between these, proceeds to apply these equa- 
tions to the design of high dams, finally summing up 
the successive practical operations to be gone through 
in such design. The practical work is simplified by 
assuming a batter of 1 in 20 for the upstream face, 
and giving a large number of graphs, these forming 
the major part of the second volume, which enable 
the characteristics of the design to be obtained without 
calculation. The third volume deals with the design 
of spillways, and the author in this volume describes 
the experiments carried out by him, in collaboration 
with two other engineers, M. Camichel and M. Ricaud, 
in connection with the study of the storm overflow of 
a dam 25 m. high under construction at Pinet. These 
experiments were made on a model to a scale of ;4.;, 
the actual size. This part of the work, analysing as it 
does the problems of overflow due to floods in a manner 
both theoretical and practical, is of particular value, 

ving to the high dynamic stresses to be 
supported by high dams during periods of flood over- 
flow. The price of each volume is 20 francs, and the 
publishers are Messrs. Hermann et Cie, Paris. 





The fourth annual volume of the Reports on Progres® 
in Physics has recently been published by the Physical 
Society of London, at the price, to non-Fellows, of 
20s. net. In this the more recent advances in physics 
are reviewed. Some of the sections have been written 
for the non-technical physicist. The text is divided 
into 18 sections, all of which have been contributed by 
specialists in the particular branch dealt with. Dr. H. 
Spencer Jones, F.R.S., the Astronomer Royal, discusses 
the measurement of time and deals with methods of 
determining time, star positions, standard clocks, and 
the variabil ity of the unit of time. Dr. Eric Rideal 
discusses the adsorption of gases by solids, and indicates 
the extensive researches which have been carried out 
on kinetics of adsorption prc The secti on 
sound and supersonics in relation to molecular consti- 
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| tution have been written by Dr. E. G. Richardson, 
who reviews miscellaneous supersonic effects, vibrating 
systems and acoustic impedance, and shows that it is 
only within the last few years that the new science of 
supersonics has furnished evidence of a quite unexpected 
nature on the structure of gases and liquids. Mr. J. H. 
Awbery summarises the present position of the science 
of thermodynamics, and Dr. Ezer Griffiths, in a con- 
tribution on refrigeration, discusses the new refrigerants, 
insulating materials, and refrigeration processes. Dr. 
Griffiths’s main conclusion on all the work, both on 
ships and in an experimental hold, is that the system in 
which cold air is discharged into the chamber from 
ports in the ceiling is superior to all the others tested. 
Mr. C. H. Collie refers to the remarkable extent to which 
investigators in atomic physics are devoting themselves 
to the study of the nucleus... The properties of slow 
neutrons have been mentioned only briefly in earlier 
Reports, but the present volume contains a section on 
slow neutrons by Dr. P. B. Moon. Professor H. R. 
Robinson deals with the charge of the electron, and 
shows that there is a greater weight of evidence in 
favour of the X-ray value of ¢ than there. was two 
years ago. The volume maintains the high standard 
of the previous issues and well summarises the recent 
progress made in the main divisions of physical science. 





” 


As our “ Appointments Open” columns not infre- 
quently contain invitations for engineers to apply for 
posts abroad, and as these posts are often in tropical 
or semi-tropical countries, it is not out of place, we 
think, to draw attention to the eleventh edition of 
Hints to Travellers, Volume II, tecently issued by the 
Royal Geographical Society. This very informative 
work is so wholly different from the preceding edition, 
that it is virtually a new publication. The engineer 
abroad, particularly when surveying, &c., may have 
to work in conditions analogous to those of the explorer, 
and even those who fill less nomadic positions may, in 
outlying stations, be amongst anything but familiar 
surroundings. The book contains proved advice on 
all the essentials for a healthy life in a very wide 
variety of circumstances, amidst arctic snows, in the 
tropical forest, in the desert, and so forth. The nature 
of the several chapters may be indicated by stating that 
one of them deals with accommodation, such as, bunga- 
lows, tents, &c., while another deals with food and drink. 
Other subjects are clothing, transport, photography 
and meteorology, and another important one is health 








and disease, is last, incidentally, gives a somewhat 
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alarming picture of the un-remitting warfare that has 
to be waged on the insect and the microbe in the hotter 
parts of the globe. As an offset to it, other chapters 
deal with the interest which may be derived from 
collecting or observing, or from studying anthropology, | 
botany and the like, occupations which may prevent 
boredom and prove profitable hobbies to the isolated | 
engineer. The book is published, at the price of 14s. | 
net, from the headquarters of the Royal Geographical | 
Society, Kensington Gore, London, 8.W.7. 
r 
The alloys of iron with hydrogen, boron, silicon: | 
phosphorus, arsenic, antimony, bismuth, sulphur, | 
selemum and tellurium are the subject of the fourth 
issue, third section, second part, A, No. 3, pages 559 
to 723. of the Handbuch der anorganischen ( heme, | 
cweiler Teil: Risen und seine Verbindungen, which is 
edited by Dr. R. Abegg, Dr. Fr. Auerlach and Dr. J. 
Koppel. It is a handbook to which many workers } 
in Germany and other continental countries, as well as 
in England, contribute. The histories of all these iron 
alloys are dealt with briefly, reference being made to | 
former research work in the same fields, and to the pub- | 
lications in which full data are given. The illustrations | 
inelude a large number of equilibrium diagrams and | 
others relating to structure, behaviour under varying | 
alloying conditions, heat treatment, and physical | 
characteristics. Tables give data concerning the | 
properties of all the steel alloys dealt with in this 
part of the Handbook, including the acid-resisting 
steels and silicon steels for electrical purposes. The 
first reference to former work in regard to iron-silicon | 
alloys is to that of Hahn in 1864, followed by the 
experiments carried out by Osmond in 1890, but no 
reference is made to the important papers by Hadfield | 
in 1889, although the well-known experiments by | 
Osmond on silicon steel were made with specimens 
supplied to him by Hadfield. The part is published, | 
at the price of 20 marks, by the Verlag von S. Hirzel, | 
Leipzig. 
Timber Drying, by Mr. R. G. Bateson, is a very clear | 
and comprehensive description, in 138 pages, well illus- 
trated, of the principles and the methods employed 
in seasoning both by air and by kiln, and of the be- 
haviour of seasoned timber in use, by one who has 
been for eleven years in charge of timber-drying 
research at the Forest Products Research Laboratory 
at Princes Risborough. For reasons clearly explained 
by the author, the terms seasoning and drying may be 
regarded as synonymous, no practical difference being 
experienced in the subsequent behaviour of timber | 
prepared by the two methods. Seasoning of some | 





er | 
kind being imperative, we have a clear exposition in | 


one chapter of what happens when timber dries. Then | 
follows advice on methods of air-drying for various 
species, and after this the author gives us the experi- 
ence of the Research Station, much of which has been 
dealt with from time to time in ENa@inrerrna. A 
warning is given that, although air-seasoned timber 
may be satisfactory for outdoor use alone, the ex- | 
tensive use now made of central heating in modern 
buildings calls for the use of kiln-seasoned timber if | 
freedom from risks of shrinkage indoors is to be ensured. 
The behaviour of seasoned timber in use is, to a great 
extent, recapitulated from remarks contained in a | 
pamphlet entitled Kiin-Seasoning of Teak, recently 
published by the Department of Scientific and In- | 
dustrial Research, and referred to on page 52, ante. | 


|of these might have been given more prominence. 
| For example, the 16 pages allotted to the stone bridge 
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has been very carefully prepared. It is issued by 
the company from the Rome address given above. 


Measuring and weighing equipment is now largely 
the concern of the engineer, including as it does liquid- 
measuring apparatus of the meter type, the taxi- 
meter and odometer, the weighing machine in its 
many forms, and so forth. As, for ordinary purposes, 
a rigidly precise degree of accuracy is not practicable, it 
concerns the engineer to know what are the limits 
within which his apparatus fills the legal require- 
ments. As these limits may vary in different coun- 
tries, it is, further, desirable that they should be 
clearly defined. The United States Department of 
Commerce and National Bureau of Standards have 
long set an example in this direction, and by the 
issue of the National Bureau of Standards Handbook, 
H.22, 1937, which supersedes Handbook M.85, the 
position has been brought up to date. The sub- 
title of the book, viz., Specifications, Tolerances, and 
Regulations for Commercial Weights and Measures and 
Weighing and Measuring Devices, gives a general idea | 
of, though it hardly indicates, its scope, which covers | 
such unallied apparatus as fabric-measuring equipment, | 
vehicle tanks, and prescription scales and balances. | 
The book can be obtained from the Superintendent of | 
documents, Washington, D.C., U.S.A., the price being 
50 cents, postage extra. A number of stubs at the} 
end of the book are provided for the attachment of | 
future additions or emendations—these, we understand, 
being supplied free to purchasers who register as desiring | 
them. 
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In the third and enlarged edition of Machine Drawing | 
for Students, by Mr. F. J. Pryer, B.Sc. (Sir Isaac Pitman 
and Sons, Limited, price 7s. 6d. net), will be found a 
book still deserving the favourable review we were 
able to give its first edition some two years or so ago. 
One or two small slips then mentioned have been 
corrected, and the work can be recommended, especially 
to aeronautical students. There are 150 pages of 
reliable information, covering instruments, projections, 
freehand sketching (a really important subject), 
assembly drawings, riveting and sheet-iron work, &c. 
—all examples chosen having the valuable feature of | 
being from everyday workshop practice. An index | 
has been added, but, it is feared, rather reluctantly. | 
The book is worth a still better one. 





The revision of the bulky reference books met with | 
nowadays involves an enormous amount of work, but | 
the task is lightened if the editor jettisons obsolete 
matter. In Trautwine’s (ivil Engineer's Reference-Book | 
this has hardly been done with sufficient ruthlessness. | 


The twenty-first edition of this well-known work is | 

M4 . re. . | 
dated 1937, the twentieth edition having appeared | 
as far back as 1918. Between these dates consider- 


able changes in practice have taken place, but some | 





now largely obsolescent, might have been cut down 
in favour of the more modern concrete bridge ; other | 


instances might be quoted. On the other hand, | 


| there are records of early engineering work, the value | 


The section | 


of which is by no means to be despised. 


on hoisting, conveying, and excavating machinery is, 
perhaps, the most up to date. The work, generally 
speaking. partakes of the character of a text-book, in 
that it deals mainly with fundamental principles and 











Timber Drying is published by Messrs. Crosby Lockwood | data; thus, the mathematical tables are particularly 
and Son. Limited, London, at the price of 10s. 6d. complete. As the book is of American origin, costs, &c., 
are in American units. This origin is indicated also by 
|a free use of contractions. In the phrase “ becaus 
| almost anything may be hitcht to a tractor and puld,” 


net 





4 book dealing with the breakdowns of all kinds | for instance, it hardly seems worth while to save the. 


which occur in electric-traction motors used in urban 
transport services, and with the means for preventing 
them, has been written by Dr.-Ing. Pietro Forti, 


of the Motori, Alternatori, Transformatori Elettrici, 
Roma, a company whose abbreviated title is 
M.A.T.F.R., having offices in a number of Italian 


cities, the Rome address being 51, Via Gino Capponi. 
The Italian title of the book is / Guasti nei Motori da 
Trazione Urbana. It lays strosa upon the long periods 
during which motors of this class are in constant 
service under continually varying loads, frequently 
stopping and starting, exposed to shocks of all kinds 
due to the vehicle itself or to the state of the road, as 
well as to climatic variations. All these are additional 
to possible errors in design, manufacture and installa- 
tion of the motors themselves. These points are dealt 
with in detail in six chapters covering mechanical and 
electrical breakdowns, stress being laid upon the need 
for a regular inspection based upon both time and 
distance covered, other factors, snch as the general 
condition and age of the motors, service conditions, 
lay-out of the line, and so forth, being taken into con- 
sideration. The book is a complete compendium on 





the subject; it contains a large number of line draw- 
ings, diagrams and reproductions of photographs, and 


PepesTrRiaAn Scusways unpDER Surron By-Pass Roap. 


| Space occupied by four letters, while many contractions | 
are apt to irritate the reader. The format is otherwise | 
| characterised by a liberal use of leaded type, and in 
| places by the sight-trying diamond type. In spite of 
|}such drawbacks, however, the work will fill a valued 
| place on our reference shelves. Though there are 1,514 
| pages, the system of classification and indexing adopted 
| seems effective. The book is published in Great Britain 
| by Messrs. Chapman and Hall, Limited, 11, Henrietta- 
| street, London, W.C.2, at the price of 35s, net. 


—s 








—Continuing the improvement of Sutton by-pass road, 
the Surrey County Council proposes to begin immediately 
the reconstruction of the section, 1-19 miles long, 
between Gander Green-lane and Rose Hill, and the Minister 
of Transport has made a grant from the Road Fund 
towards the cost of the work, which is estimated at over 
43,0001. The plans for this section of the by-pass include 
the provision of two pedestrian subways, one near 
Rose Hill and the other just south of Collingwood-road. 
Each of the subways will cost about 4,0001. The width 
of the carriageway, which is now 30 ft., will be increased 
to 44 ft., and opposing streams of traffic will be separated 
by central refuges, 4 ft. wide, and a central white line. 
In addition, there will be cycle tracks and footpaths. 
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ELECTRIC HAND-LAMP WITH 
GRIPPING TONGS. 


A USEFUL form of electric hand-lamp, fitted with 
a pair of strong spring tongs, so that it ean be clipped 
on to any convenient projection, such as the flange of 
a girder, or the edge of a shelf, or on to a rod or tube 
up to about | in. in diameter, has been placed on the 
market by Messrs. British Central Electrical Company. 
Limited, 6 and 8, Rosebery-avenue, London, E.C.1. 
The hand-lamp, which is known as the “ Super- 
Gripper,” is made almost entirely of Bakelite mouldings 
and other insulating materials, and the small amount 
of metal used in its construction is entirely enclosed. 
so that there is no risk of shock to the user. 

The lampholder consists of a steatite disc carrying 
spring contacts of the usual form, and this fits into a 
recess in the main Bakelite moulding. The contacts 
are surrounded by a brass sleeve formed with slots in 
which the pins of the lamp cap fit and the holder 
and sleeve are held firmly in position by a screwed 
clamping ring of Bakelite having six radial projections 
on the exposed face. Over this is screwed a Bakelite 
cone, which completely covers the metal parts of the 
lamp and holder, and the smaller edge of this cone is 
formed with recesses corresponding to the projections 
on the clamping ring, so that the cone can be used as a 
form of spanner for removing and replacing the ring. 

















A guard, built up of two black-fibre rings connected 
by rods of the same material, is screwed on to the 
body of the fitting so as to protect the lamp, as can 
be seen on the left of the accompanying illustration. 

The gripping tongs are made of two Bakelite 
mouldings of which the fixed one is attached to the 
back of the main moulding by three internal screws. 
The movable leg of the tongs is hinged to the fixed 
leg by a pin of insulating material and a pair of U-shaped 
steel springs is fitted between the hand grips so as to 
force the jaws together. The springs are partly visible 
in the illustration and it will be clear that they fit 
snugly into recesses in the backs of the grips, so that 
they will not come into contact with the user’s hand. 
In the illustration, the jaws are shown gripping a short 
length of tubing, but, as previously mentioned, they 
can also grip the edge of any flat projection up to 
about | in. in thickness; the form of the jaws is such 
that they will grip thin sheet metal quite firmly. 

The hole in the main moulding through which the 
flexible cord is passed to the lampholder is visible in 
the illustration. From this hole the cord is taken 
twice round the circular base of the moulding and 
through a “ tunnel” formed by projections from the 
moulding and from the back of the fixed leg of the 
tongs. It is claimed that in this way the flexible cord 


| is locked so that no strain can come on to the connec- 


tions even if the cord is violently jerked, and it is 
pointed out that this method of locking the cord does 
not involve the use of metal parts, such as are employed 
in other cord grips. The hand-lamp. can be supplied 
for either bayonet-cap or Edison-screw type lamps, 
and the makers state that it complies with the Home 
Office regulations, since it is ‘so constructed of insu- 
lating material that a person handling it is not liable 
to get a shock.” 








New ZeaLaNnpD CENTENNIAL Exuisiti0on.—The Depart - 
ment of Overseas Trade has announced that EM. 
Government in the United Kingdom will participate 
in the New Zealand Centennial Exhibition, to be held 
at Wellington from November, 1939, to April, 1940. 
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BLAST FURNACE GAS: - FIRED | |intention was to use the gas as an auxiliary fuel | at a pressure of 30 in. of mercury and a temperature 
BOILERS AT DELRAY POWER |i the Delray power station of The Detroit | of 60 deg. F. The underground portions of the 


| Edison Company, and work on the pipe line, to 
STATION, DETROIT. | bring the gas to the station, was put in hand. The 

In iron and steel works in this country blast-| pipe line, which was completed and brought into 
furnace gas is employed for a variety of purposes, the | service on March 29, 1937, follows the route shown 
fuel being conveyed by means of large-diameter|in Fig. 1, below. As will be seen, the pipe 


pipes to the points, in and about the plant, where | line crosses the River Rouge and the lattice steel | 


SOLVAY PROCESS CO. 
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Fie. 2. Bripee Carryine Gas Pree Line Across River RovuGe. 
it is utilised. The whole of the surplus gas pro- | bridge, 211 ft. in span, which carries it across, 
duced at the blast furnaces is usually consumed | is shown in Fig. 2, annexed. This structure 


within the works itself, it being used either alone or | | provides a clearance ‘for the passage of vessels 
enriched with coke-oven or other gas. An arrange- | of 150 ft. above water level. 

ment for utilising the surplus gas of a blast- furnace; The pipe line, on reaching the mainland, is 
plant by piping it to the boiler house of an electric | immediately taken underground and continues thus 
power station belonging to an independent company, | until within a short distance of the Delray power 
some three-quarters of a mile distant from the site | station when it emerges to enter the boiler house. 
of the iron works, therefore possesses a number of |The pipe was constructed of steel plate, rolled | 
features of interest. The scheme we now refer to| and welded into sections 80 ft. in length and joined 
was first drawn up in 1936, when The Detroit Edison | | by Dresser couplings. The underground portions 








Company, Detroit, Michigan, U.S.A., obtained a | were made of }-in. plate and the overhead sections of 
The entire line is 48 in. in diameter and |! 

of | is about 4,000 ft. in length ; it was designed for a 
The ' maximum flow of 50,000 cub. ft. of gas per minute | 


long-term contract for the surplus blast-furnace gas | | #- in. plate. 
produced at the 
Messrs. The 


Hanna furnaces, Zug Island, 
Great Lakes Steel Corporation. 





pipe line were covered with 3 ft. of earth after 
being coated with tarred paper and bitumen-base 
om. Drip pockets for draining the line of con- 
densed water have been provided. These consist of 
vertical cylinders 48 in. in diameter and about 5 ft. 
in depth below the centre line of the pipe. The 





water which collects in the pockets is withdrawn 
through a 3-in. pipe, running from the bottom of 
each pocket to a point above ground level, by means 
of a portable pump. 

The dust content of blast-furnace gas is always 
a matter of importance in any operation in which 
it is employed, and after studying the cleaning 
equipment used, and the results obtained, in 
other installations, The Detroit Edison Company 
decided to specify a maximum dust content of 
0-05 grains per cubic foot. The primary dust 
catcher and tower washer already in service at the 
blast-furnace plant were therefore supplemented by 
a cyclone-type separator and a Cottrell electro- 
static precipitator. This is shown on the extreme left 
in Fig. 7 and also in Fig. 8, page 220. As may be dis- 
cerned in these illustrations, the inlet to the precipi- 
tator is divided, the gas entering the cylindrical 
shell of the apparatus on two opposite sides, After 
cleaning, the gas passes out from the top of the 
precipitator and through a booster, which increases 
its pressure and despatches it through the long pipe 
line to the power station. The gas booster is seen 
on the left in Fig. 8, and the low building behind it 
houses the booster machinery, the electrical appara- 
tus for the Cottrell precipitator and the calorimeter 
equipment by which the calorific value of the gas 
is determined continuously. 

The gas passes into the boiler house by way of 
the 48-in. gas main shown in Fig. 3. From this it 
is taken through 36-in. branch connections, one of 
which is seen in Fig. 3, to the boilers, three of which 
are equipped for the simultaneous firing of gas and 
coal. The continuity of the gas supply is not 
guaranteed, the power-house engineers agreeing to 
take any surplus gas available up to a maximum 
quantity of 30,000 cub. ft. per minute. Hence, 
no provision has been made to burn gas alone in 
any of the boiler furnaces. All the boilers are 
equipped with Taylor 15-retort, 57-tuyére stokers, 
and sufficient coal is always present on the fuel bed 
to protect the stoker and also to take up any load 
carried by the gas in the event of failure of the 
supply. Four diffusion-type burners are fitted 
into the rear wall of each of the three gas-burning 
boilers. A cross section of one of the boiler fur- 
naces, showing the arrangement, is given in Fig. 6, 
while horizontal and vertical sections through the 
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burner itself are shown in Figs. 4 and 5, respectively. 
The burners face the stoker and fit into standard 
openings between the furnace wall tubes. They fire 
horizontally above the coal-fuel bed, thus adding 
to the turbulence. As will be seen in Fig. 5, 
inserts of refractory material are fitted between the 
furnace wall tubes and the burner nozzles. The 
purpose of these is to shield the sheet-metal 
nozzles from radiant heat when no gas is passing 
into the furnace. The combustion of the gas is 
controlled by the automatic proportioning of the 
preheated air and the gas, and this is effected by 
Venturi metering equipment provided in the gas 
and air ducts leading to each burner. Hydraulically- 
operated relays supply the motive power for working 
the requisite control dampers. The gas supply to 
each burner is controlled by the grid valve seen in 
Fig. 6. This valve is normally operated from the 
boiler gauge board, but, should the gas pressure in 
the main fall, the valve automatically closes and 
opens again when the pressure is restored. The 
preheated air for combustion is tapped from the 
main duct leading to the stokers. The water seal in 
the branch connection to the boiler, shown in Fig. 6, 
is filled when repair men are present inside the 
boiler furnace, thus preventing any possibility of 
valve leakage. 

Prior to admitting blast-furnace gas into any 
part of the system, care is taken to expel air 
which may be present. This operation is carried 
out with the aid of boiler-flue gas, which is drawn 
from any of the three gas-burning boilers at the 
discharge end of the induced-draught fan. The 
flue gas, after being passed through air-washing 
equipment to cool it to a temperature of 100 deg. F., 
is delivered through a 15-in. spiral-welded piping 
system to the 48-in. gas main for scavenging either 
the entire system or only the 48-in. header within 
the boiler room. A 3-in. pipe is employed for 
bringing the flue gas to the branch connections to 
individual boilers, and, before admitting blast- 
furnace gas to a boiler furnace, the piping system, 
from the branch connection to the furnace, is 
scavenged to prevent the possibility of explosive 
mixtures entering the furnace. 

Tests have been made to determine the optimum 
combustion conditions, and a comparison of these 
with previous tests, in which coal alone was em- 
ployed, showed that the difference in net boiler- 
room efficiency was so slight as to be within the 
limit of of testing procedure. Heat! 
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balances have shown that, as compared with coal 
firing, the simultaneous firing of coal and blast- 
furnace gas results in higher superheated-steam 
temperature, higher stack loss, higher auxiliary- 
power requirements and lower ash-pit loss. A 
higher superheated-steam temperature is obtained 
because the non-luminous gas flame reduces the 
absorption of radiant heat in the furnace, thus 
increasing the temperature of the flue gases to the 
superheater. The steam temperature was at first 
raised by about 20 deg. F., but as this caused the 
safe temperature of the metal of the superheater 
tubes to be exceeded, a modification had to be 
made in the baffles which nullified about 50 per cent. 
of the gain in temperature. The higher stack loss 
is due to the greater volume of inert gas brought in 
by the blast-furnace gas and also to the increased 
stack-gas temperature resulting from the higher gas 
temperatures throughout the boiler. The higher 
auxiliary-power requirements are due to the fact 
that the induced-draught fan has to carry a heavier 
load on account of the increased volume of the stack 


gas. On the other hand, the forced-draught fan 
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requires slightly less power because the quantity of 
air required for the combustion of the gas is less 


| than would be the case for solid fuel of equivalent 


calorific value. The net result is an increase in 
power consumption of about 15 per cent. per boiler 
when the rates of gas consumption and of boiler 
steaming are both ata normal maximum. The lower 
ash-pit loss is, of course, due to the fact that less 
coal is burned when blast-furnace gas is employed, 
and also because no unburnt-carbon loss results 
from combustion of the gas. As compared with coal 
firing, the reduction in ash-pit loss is about 20 per 
cent. To sum up, the higher steam temperature 
and lower ash-pit loss, coupled with a possible 
improvement in combustion control, tend to off-set 
the higher stack loss and auxiliary-power consump- 
tion in such a way that the difference in operating 
efficiencies as well as that in test efficiencies for 
the two types of firing is insignificant. 

The installation has now been in service for nearly 
eighteen months, and during the first nine months, 
up till December 31, 1937, some 12,000 million 
cubic feet of gas were consumed. The data quoted 
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in the subjoined Table show, month by month, the 
gas consumed, its coal equivalent on a calorific 
basis and the proportion of the fuel requirements 
of the power station supplied by the gas. Taken 
altogether, the adoption of blast furnace gas heating 


Monthly Blast Furnace Gas Consumption. 




















| Proportion 
| Gas Coal cou | mequire 
re- 
Month. Consumed. nny Consumed. cuaate 
Supplied 
by Gas. 
| Million 
1937— Cub. ft. Tons. | Tons. | Per cent. 
April 1,351 4,527 | 19,762 18-6 
y 1,475 4,943 17,188 22-3 
June 1,368 | 4,762 18,585 20.4 
July 1,409 | 4,933 18,391 21.2 
August 1,467 5,217 18,002 22.5 
September 1,435 4,787 18,197 20.8 
October 1,431 | 4,912 740 17.8 
November 1,380 | 4,735 19,161 19-8 
December 679 21365 | 23,322 9-2 
Totals for 9 | 
months ++] 11,995 | 41,181 | 175,348 19-0 





at the Delray power station constitutes an interest- 
ing example of co-operative working between an 
industrial works and an electricity supply company. 
A circumstance which emphasises the value of the 
scheme is that the production of iron at the blast 
furnaces rises and falls with the industrial activity 
in the Detroit area. Thus, when the industrial 
load increases at the power station, a supply of gas 
is available to help to carry it. When, on the other 
hand, the industrial activity declines, there is a 
corresponding decrease in the power load, and this 
coinvides with the slowing down of the blast furnaces 
when no surplus gas is available for the power house. 


We are indebted to Mr. J. W. Parker, chief | 


engineer of the Detroit Edison Company, for the 
foregoing information, and to Mr. A. W. Thorson 
for its preparation, as well as.to Mr. Alex. Dow, 
President of the Company, for kindly permitting 
its publication. 
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Wood Preservation. By G. M. Hunt and Proressor 


G. G, Garratr. London: McGraw-Hill Publishing 

Company, Limited. [Price 30s.]} 
RATHER unnecessary recapitulation is a feature of 
this work, by Mr. Hunt and Professor Garratt, with 
the result that a larger volume has been produced 
than need be to deal adequately with the subject. 
It is doubtful also whether the devotion of a large 
amount of space to fire retardent treatments can 
really be justified under such a title. 


timber resources, and while over here treatment 
would be applied, in America untreated wood was 
for long used for similar purposes. 

Being of opinion that little of any moment was 
accomplished before the second quarter of the Nine- 
teenth Century, the authors proceed to give an 
account of what is still known as Kyanizing, the 
mercuric chloride treatment devised by Kyan in 
1832, and the process of Boucherie of 1839, in which 
copper sulphate was used, leading on subsequently 
to a description of the more modern creosote im- 
pregnation processes. 

In spite of tardy action, there were, in 1929, over 
200 plants for preservative treatment in operation 
in the United States, not counting those of small 
capacity, and in that year some 362 million cub. ft. 
of timber were treated. 

A description, at considerable length, of the 
various forms of fungoid attack to which timber is 
liable in the United States, indicate that these differ 
little from those encountered in Europe ; the same 
remark applies to the chapters dealing with attack 
by insects. Tables showing the killing concentra- 
tions and specifications for creosote and chemicals 
employed in the United States round off a volume 
certainly collecting together a great deal of infor- 
mation on the subject. 





The Fine Structure of Matter. Being Volume II of A 
Comprehensive Treatise of Atomic and Molecular Struc- 


ture. By Dr. C. H. Doveras CrarK. Part II. 
Molecular Polarization. [Price 15s. net.] Part III. 
The Quantum Theory and Line Spectra. [Price 15s. 


London : 





net.] Chapman and Hall, Limited. 


Part I of this survey was reviewed in our issue of 
June 10 last (page 658) ; a third volume is to appear 
in due course. Part II deals with molecular polarisa- 
tion, including dielectric constants, the Debye 
theory of polarisation and molecular fields. In 
| general, it appears that dielectric constants are less 
|important theoretically than the corresponding 
| molecular polarisations. Moreover, molecular polari- 
| sation may consist of several parts and the distribu- 
tion between the separate parts may be more 
important than the total polarisation. Whether 
definite clear relationships will be found between 
dielectric constants and molecular constitution is a 
matter yet to be established. The fundamentals of 
the theory of polar molecules, having intrinsic or 
permanent, as opposed to induced moment, were 
due to Debye, who has also given a summary of the 
applications of dipole moments to chemical problems. 

The author discusses the three independent lines 
of reasoning which support the division of molecules 
into two classes, according to whether they possess 





dipole moments or not. In each of these cases, 


In their preface the authors, one of whom is in| abnormally high polarisations may be associated 


charge of the section of wood preservation at the 
Yale School of Forestry, claim that no English book 


with orientation polarisation connected with in- 
trinsic and permanent electric moment. The most 





written within the past twenty years has seriously | ready picture of polarisation seems to be that in 
attempted to summarise the essential facts estab-| terms of waves of definite frequency, by which vibra- 
lished, nor to present in an orderly fashion the | tions are set up in electrons, atoms or groups corre- 
information published from time to time, on the sponding to the frequency of the radiation causing 
subject of wood preservation ; and they go on to| the effect. The author indicates how the interest of 
state that the present day extensive replacement of | the more recent work on molecular refraction at- 
timber by steel, concrete and allied products, may, | taches to cases where departures from strict addivity 
in part, really be due to ignorance of wood-preserving | are observed, special reference being made to the 
methods now available, and not, as might be sup- | classic researches of Fajans. The deformation theory 
posed to the much stricter requirements in the matter | of molecular refraction has made definite contribu- 
of fireproof structures. As regards the last point, it | tions in the direction of clearer insight into the inter- 
is more probable in our opinion, that the very | actions which take place between unit particles in 
vigorous propiganda carried on in the interests of solids, liquids and gases. An important section of 
the steel industry and by the advocates of rein-| the volume deals with the derivation and meaning 
forced concrete has really had more than anything | of dipole moments, and the final chapter contains a 
else to do with ousting wood from its former position. | brief review of methods which have been found use- 

As regards the first statement, we think this/| ful in considering the problem of the various force- 
loes something less than justice to others, for in- | fields operating between molecules. This volume is a 
teresting publications have certainly appeared in | timely contribution to a highly complex but rapidly 
the interval named; some published by our own | developing subject. , , 
Department of Scientific and Industrial Research} Part III is devoted to a study of the quantum 
ind having been reviewed in our columns. |theory and line spectra. Mathematical proofs are 

It will not be disputed that a wider and more | in general omitted from the text, no attempt being 
xtensive use of timber in general has resulted from | made to deal with the mathematical treatment of 
the adoption of preservative methods and treatment, | the new quantum mechanics. The text is divided 
owing to the preference given to sapwood over | into four principal sections dealing respectively with 
heart wood, since the former can be impregnated | the quantum theory, the general principles of line- 
with preservative with much greater ease than the | spectra, the multiple structure of lines and line- 
latter. But the movement was a long while taking | spectra and the periodic classification. The intro- 
root in the United States. Probably no other| duction of the quantum theory into atomic struc- 
country has been so prodigal in modern times of its | tural problems involves such a ‘wide departure from 


classical ideas that it becomes specially interesting 
and important to observe that a correlation between 
the two methods of treatment has been discovered. 

The quantum theory has been applied with success 
to the photo-electric effect and the variation of the 
specific heats of solids and gases with temperature. 
The early part of the volume discusses the pioneer 
work which led to the ideas underlying the theory 
of the new wave-mechanics and how light behaves 
in many respects as if possessing discontinuous 
structure. The older wave theory of radiation 
failed to give an explanation adequate to meet the 
spectroscopic facts and it is only by a new applica- 
tion of the quantum theory that a solution has been 
found. In the chapter dealing with the multiple 
structure of lines, attention is directed to problems 
raised by the fine structure of spectral lines observed 
using a high degree of resolution. The evident regu- 
larities in the properties of atoms revealed in the 
periodic classification suggest some underlying cor- 
respondence in atomic structure, a feature less 
obviously but not less clearly in atomic structure. 
Physical and chemical lines of attack have assisted 
in elucidating the structures of atoms to account 
for their empirical behaviour. The results obtained 
on studying the subject are discussed by the author 
and it seems that a considerable measure of finality 
may be attached to the conclusions which have 
already been reached. The present work has 
brought together many of the facts which await 
explanation in physical science, and the rational 
interpretation of which offers one of the most fertile 
fields of modern theoretical research. 


By Proressor 


Some Modern Business Problems. 
Longmans, 


ARNOLD PLant aNnD OrHERs. London : 

Green and Company. [Price 7s. 6d. net.] 
Tue work of the London School of Economics is so 
well known, and valued, that any of its publications 
are likely to be given a sympathetic reception. The 
book, which is the subject of this review, should 
prove no exception to this rule. It is based on 
lectures delivered during the winter months of 
1936-7 to business people by members of the School 
staff. These have now been published as essays, 
Professor Arnold Plant acting as editor. Principles 
rather than practice form the theme, and questions 
of policy rather than production are discussed. 
A wide field is covered, including such questions as 
centralisation or decentralisation ; administration ; 
forecasting of foreign trade ; market research ; the 
movements and influence of rates of interest ; 
measurement of physical output and of operation 
efficiency ; of costing, and the distribution of pro- 
prietary articles. There are twelve essays in all. 

One of the pleasing features of the essays is their 
simplicity and readability. There are no ffights of 
language and no attempt is made to introduce ab- 
struse mathematical formule. All the essays are 
of interest, but not all are strictly our concern. 
One which should be of special value to those con- 
cerned with efficiency in production is on “ the 
measurement of physical output and of operation 
efficiency,” by Mr. Frederick Brown. Mr. Brown 
recognises the difficulty of measuring output accu- 
rately, because of the many irregularly-occurring 
variables. To illustrate the difficulty he cites the 
workof typists and, although typing may be thought 
to be a far cry from production matters, the study 
of this subject, with the many varied conditions 
with which a typist’s work is beset, makes it pre- 
eminently a useful illustration. The analysis and 
method of treatment are so good, that it could well 
be taken as forming a useful foundation on which 
to base the technique of ratefixing and estimating 
departments. It is safe to say that unless, in esti- 
mates of production capacity, it is realised that 
every factor which affects effort is likely also to 
involve time, for which due allowance must be made, 
the results arrived at are likely to be incorrect in 
proportion to the influence of the factors ignored. 
Perusal of this essay will make this abundantly 
clear. Equally useful is Mr. R. 8. Edwards’ contri- 
bution on “ the rationale of cost accounting.” After 
the “nature and objects of cost accounting” and 
“some difficulties and suggestions regarding ter- 
minology ” have been considered, the “ problem of 
overhead ” is discussed. Some of the less obvious 








elementary facts are examined, examples being given 
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of their bearing on different volumes of output.| the choice of circuits and apparatus and with in- using a condenser and resistance gives automatic 
A little logic is here brought into a subject which is | herent difficulties and limitation, some of which have | phase shift of the thyratron grid voltage. The 


too often matter for guesswork. 

The other subjects discussed will, perhaps, be of | 
greater interest to those concerned with administra- 
tion and commerce. In the one entitled “ Centralise 
or Decentralise,”” Professor Plant deals with the con- | 
siderations which present themselves during the 
growth of a business, starting with a one-man con- 
cern and the necessary and unavoidable delegation 
of duties and responsibilities as the business is ex- 
tended. It is pointed out that delegation can be 
followed by greater efficiency, it being possible to 
delegate the less responsible functions, and thus to 
free the chief who has been carrying these, for more 
important work. Under the title of ‘“‘ The Adminis- 
tration Chart,” Mr. P. A. Wilson discusses the prin- 
ciples underlying the arrangements necessary to 
ensure the smooth and efficient working of a works’ 
staff. 

The decision to publish these lectures was com- 
mendable ; they constitute a practical illustration of 
the class, and standard, of the work done in and by 
the London School of Economics. 


Direct- and Alternating-Current Potentiometer Measure- 
ments. By D.C. Gatt. London: Chapman and Hall, 
Limited. [Price 15s. net.]} 


THE importance of electrical measurements increases 
every year, and each year the technique and the 
apparatus used becomes more specialised, a fact 
which has been evident in the increasing literature 
of the subject. In 1888, Grey’s Absolute Measure- 
ments contained more theory than practice, but in 
the present century, and in particular during the 
last two decades, there has been a continuous output 
of treatises devoted to the design and application 
of electrical instruments and, in particular, commer- 
cial instruments. It is now becoming necessary 
to devote complete volumes to single types of 
apparatus such as bridges and now potentiometers, 
and Mr. Gall’s monograph—the latest of Chapman 
and Hall’s Monographs on Electrical Engineering— | 
is an important addition to this class. 

The direct-current potentiometer and its acces- 
sories, to which the first five chapters are devoted, | 
is a fairly simple piece of apparatus, but capable 
of making measurements of a very great degree of | 
accuracy. To achieve this accuracy, however, | 
very elaborate precautions and a careful selection of | 
equipment and methods are necessary. These | 
are treated in considerable detail, and attention 
may be directed to the discussion of the degrees of 
possible and useful sensitivity. The relation 
between the galvanometer constants and those of 
the circuit are particularly important. 

Alteryating-current potentiometers are neces- 
sarily much more complicated and, in fact, in some | 
of those described the similarity in principles with 
direct-current instruments is not at first sight | 
obvious. A potentiometer is essentially an appara- 
tus for matching two (or more) potential differences 
and it is necessary to match them in both magnitude 
and phase angle. They are thus more elaborate 
than alternating-current bridges, with which they 
share the difficulties of standardising vector impe- 
dances. One of the greatest difficulties is to 
stabilise both magnitude and frequency, and the 
degree of accuracy obtained in direct-current work 
with standard cells cannot be approached. This is 
to some extent overcome in the apparatus described 
by using rectifier circuits or thermal devices to 
compare alternating with direct potentials, but 
in the design and application of apparatus the effects 
of harmonics and variations of frequency must be 
carefully considered. 

Alternating-current potentiometers can be used 
for a large number of technical purposes, one of the 
more important being the determination of the 
errors in current and potential transformers, but, 
though this might perhaps have received more 
space, a great deal of information is given on the 
calibration of meters and instruments of various 
types, and on special measurements, among which 
may mentioned investigations of magnetic 
hysteresis and magnetic fields and the measurement 
of impedances. The list of special applications 
cannot, however, easily be summarised. 

Chapter 12, which deals with the factors governing 


be 


been mentioned above, is important, but the 
chapter on the use of complex quantities seems 
rather superfluous, since one would expect anyone 
competent to make difficult alternating-current 


measurements to be familiar with this subject. 








THE EMPIRE EXHIBITION 
AT GLASGOW. 


(Continued from page 156.) 


Tue stand of the British Thomson-Houston Com- 
pany, Limited, Rugby, represents a successful 
attempt to show the public the full range of that 
company’s engineering activities. 
only been possible to portray the heavier products 
such as turbo-alternators, by photographs. 
the other hand, typical examples of the smaller 
rectifiers, moderate-size switchgear, thyratrons, 
ignitrons, domestic appliances and Mazda lamps 
are on view. Occupying a prominent position on the 
stand is a glass bulb mercury-are rectifier, which 
consists of a standard 400-ampere cubicle and 
bulb. This combination, an illustration of which, 
with the bulb withdrawn, appears in Fig. 37, page 
211, is supplied from a small transformer and is load- 
ed on to resistance elements for demonstration pur- 
poses. The supply to the transformer is controlled 
by an industrial-type ironclad oil-immersed circuit 
breaker. The cubicle is designed so that the amount 
of equipment in the air stream is reduced to a 
minimum and glass windows have been fitted on 
three sides so that the interior can be seen when 
the bulb is on load. At the top of the cubicle is a 
separate steel compartment for the anode fuses. 
This is arranged that any possibility of 
damage to the bulb is obviated in the event of a 
fuse blowing violently on a fault. This arrangement, 
it is claimed, also keeps the fuses (and anode reactors 
when required) free from dust. With the same end 
in view, all the main conductors are carried on 
porcelain insulators. Control connections working 
at different potentials are carefully segregated and 
there are two entirely separate fuse panels for the 
low-tension auxiliary circuits and those at cathode 
potential, respectively. The air blast is controlled 
by a silent running fan, which is driven by a squirrel- 
cage motor. A thermal relay, which carries the 
cathode current, is placed above the fan in a position 
where it is subject to the same heating and cooling 
conditions as the bulb. It also has a characteristic 
practically identical with that of the bulb, so that, 
it is claimed, complete protection under all conditions 


80 


| of overload or fan failure is ensured. 


Another rectifier, which is also being shown by the 
same firm, has been designed for cinema projector 


are service, and is built into a single cubicle. Rectifi- | 


cation is effected by a three-arm bulb, which is 
mounted on a withdrawable carriage. A generously- 


designed smoothing choke ensures freedom from | 


picture flicker, and silence. The main transformer, 


which is also in the cubicle, is of the double wound | 


A motor-driven fan is used for 
cooling the bulb. The rectifier has an output of 
150 amperes on the direct-current side and is 
therefore capable of supplying two 120-ampere 
lanterns with normal change-over periods. The 


air-cooled type. 


electrical circuit is protected by fuses, which are | 
connected in the primary of the transformer, in | 
circuit, and in the fan motor leads, | 
while a triple-pole contactor gives remote control | 
from the operating box or other suitable position. | 


the ignition 


A third rectifier is a grid-controlled equipment for 
industrial use. This consists essentially of three 
thyratrons, which are supplied with 50-cycle three- 
phase current at 440 through a rectifier 
transformer. 
is 37-5 amperes at 250 volts. The contactor in the 
alternating-current line is controlled by a push- 
button, so that the load can be thrown on and off. 
The contactor can alsa be opened by overload 
trips. A time-delay relay prevents the rectifier 
being placed on load until the cathodes of the 
thyratron have reached their operating temperature. 
The direct-current voltage can be adjusted by means 
of a small potentiometer which is mounted away 
from the rectifier. A simple feed-back circuit 


volts 


It has, of course, | 


On | 


The maximum direct-current output | 


| rectifier, therefore, has a “ flat compound ”’ charac- 
teristic. The regulation is approximately 1 per cent. 
from full load to no load. 

The switchgear exhibits include a metal-clad 
| vertical plugging ring main equipment, an illus- 
| tration of which is given in Fig. 38 page 211. This has 
|a rating of 150 MVA at 11 kV, and is provided with 
| oil-immersed isolators. It is intended for use as a 
| self-contained tee-off unit and occupies a very 
|small space. When two tee-off circuits are re- 
quired, a special double chamber can be provided. 
|An example of the latest design of low-height, 

metal enclosed, horizontal drawout, flame-proof 
| compound-filled switchgear is also shown. This 
| has been designed for use with running machinery 
underground and is Buxton-tested. Among its 
distinctive features is the small space occupied, 
so that it can be located in otherwise inaccessible 
positions. It is fully interlocked, provided with 
| oil-immersed over-current trips, compensated time 
| lags, direct-acting earth leakage trip with testing 
device and a self-contained earthing switch. Uni- 
| versal cable sealing boxes, which can be detached 
after compounding, are provided, as well as a 
| lighting transformer, if desired. 

| Finally, mention may be made of. the electron 
| tube display, which includes small rectifiers, thyra- 
|trons and ignitrons. In the rectifiers and thyra- 
trons the cathode is of the separately heated oxide 
coated type, while in the ignitrons it is a mercury 
| pool, the are being started by a stationary igniter 
|which dips into the mercury. The hot cathode 
tubes are used for low current applications, varying 
|from a few milli-amperes to peak values of 75 
| amperes, and standard tubes are available for large 
| voltage applications up to 15 kV. Ignitrons having 
| pool type cathodes are suitable for heavy currents, 
| one pattern being capable of dealing with as much 
as 6,000 amperes. With standard tubes the peak 
inverse voltage is limited to about 900 volts. Both 
| thyratrons and ignitrons can be used for the precise 
control of the value and duration of output current 
| from a fraction of a cycle to any number of cycles. 
Both accurate timing and reproducibility, as for 
instance in the control of resistance welding, are 
therefore, it is claimed, possible. As, moreover, 
only a small amount of power is required in the 
| control circuits they can be used for purposes where 
| heavy power has to be dealt with in response to 
relatively small changes in the operating conditions. 
| "The centre piece of the stand of Messrs. The 
| English Electric Company, Limited, Queen’s House, 
| Kingsway, London, W.C.2, comprises a large 
| diorama of the five power stations of the Galloway 
Water Power Company’s scheme, a full description 
|of which has appeared in ENGINEERING. The firm 
| supplied the water turbines, generators and ancillary 
|equipment for these stations. Hydraulic plant is 
also represented by test models of an impulse turbine 
runner, reaction turbine runner, and an automatic 
Aerofoil water flow recorder. Each model is accom- 
panied by graphs, which illustrate typical per- 
formance curves. The steam turbine section con- 
sists of a showcase containing examples of blading, 
|nozzles of built-up construction and shaft glands, 
while at the other end of the scale there are examples 
of cookers, fires, water heaters and washing 
machines. 

More detailed mention may be made of the exhibits 
from the firm’s industrial motor department at 
Bradford. This includes a totally enclosed flame- 
proof motor with an output of 27} brake horse-power 
|at 1,450 r.p.m., and is designed for operation on a 
500-volt three-phase 50-cycle circuit. It is repre- 
|sentative of the company’s range of squirrel-cage 
and slip-ring flame-proof motors, which are made in 
sizes from 3} h.p. to 130 h.p., and have received the 
certificate of the Mines Department Testing Station 
at Buxton. They have been certified for methane 
and pentane, and are thus suitable for use in 
mines, petroleum depéts and paint works. They 
are constructed in two main types, the simple totally- 
enclosed as illustrated in Fig. 39 page 211, and the 
wind-cooled totally-enclosed pattern, which has 
been developed to give a great output for a given 
frame size. This is advantageous where it is not 
' detrimental to have a strong current of air blowing 
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Fic. 37. Merrcury-Rectirier PAngLs ; 
Houston CoMPa 

















Fig. 39. 273-H.P. Ftame-Proor Motor ; Messrs. 
THe Eneuisn Evecrric Company, Lirrep. 


over the motor. The motor enclosure consists of , 
a ribbed stator frame of cast iron, with internally 
and externally ribbed end shields of the same 
material. Each end shield is secured to the frame | 
by screws in external flanges. All joints have wide | 
accurately machined surfaces. The shaft is short and 
of large diameter, and runs in ball or roller bearings 
to reduce maintenance. These bearings are enclosed 
in dustproof housings, which are so arranged that 
the end shields can be removed without disturbing 
them. Owing to the damp conditions present in 
many mines, former wound coils insulated with | 
mica and specially impregnated are used. The 
terminals are fitted with shell clamp connections 
to obviate the use of soldered joints. 

The same department of the firm is exhibiting an 
air-break star-delta starter, an illustration of which | 
appears in Fig. 40. This is of the two-throw type, 
and is suitable for use with three-phase motors, the 
range being up to 15 h.p. with a maximum current 
of 25 amperes at 650 volts. As will be seen, the | 
starter is of the drum type, with thermal overload | 
releases, and is contained in a dust-tight cast-iron 


Messrs. THE British THOMSON- Fig. 38. Verticat Rina-MaIn EQquipMENT; MESSRS. 
NY, Limirep. Tue Britisn THomson-Hovuston Company, LIMIrED. 





pins, the holes are fitted with phosphor-bronze 
bushes. A device is fitted to ensure that the switch 
operates in the correct sequence. The drum con- 
| tacts are of extruded brass, and are clamped to an 
insulated steel shaft. Two contacts are provided 
|for each phase, thus giving a double break which 
reduces arcing. The fixed contacts are easily 
| renewable, and consist of phosphor-bronze spring 
supports carrying hard-drawn copper contacts. 
They are securely clamped to a pair of insulated 
supporting bars to ensure alignment and rigidity. 

The low-voltage release consists of a laminated 
magnetic circuit, and is fitted with a damping 
| winding to ensure silent operation. The operating 
| coil is specially impregnated to withstand damp 
| tropical climates. The thermal overload releases, 
| of which either two or three can be fitted, 
| consists of a bi-metal strip, which also acts as a trip 
| contact, the fixed contact and adjustment, and the 
‘heater element. The trip contacts are connected 
| in series with the operating coil of the low-voltage 
|release. Each heater is connected in one phase of 
| the motor circuit, and is fixed in a manner similar 
to a Zed fuse, below its terminal strip in a moulded 
insulating cover. When the temperature of a 
| heater rises to a value corresponding to the overload 
| setting, the heat causes the bimetallic strip to 
| deflect sufficiently to open the trip contacts and 
|then break the circuit of the release coil. The 
overload setting is easily adjustable. The advan- 
| tages claimed for this arrangement are simplicity, 
low cost and negligible power consumption. 

Other exhibits on the stand include a flameproof 
pillar for mining service, a portable electric welder, 
| fuse gear, meters and fractional horse-power motors, 
details of which will already be familiar to our readers. 

The stand of Messrs. The General Electric Com- 
| pany, Limited, Magnet House, Kingsway, London, 
case with a hinged lid. The whole of the switch | W.C.2, at the Empire Exhibition is arranged to 














Fic. 40. Artr-BrReAk StTar-Detta STARTER: 
Messrs. THE EnouisnH Etectric Company, 
LIMITED. 


assembly, including the low voltage and overload | convey the idea that the company produces “ every- 


relays, can be easily withdrawn for wiring up and | thing electrical,” though, of course, it has been 
inspection. The operating mechanism is built up| impossible to display even a representative selection 
of pressed steel parts, which are cadmium plated to | of the plant manufactured by them. In the centre 
avoid rusting. In all parts which work on hinge | of the stand, which covers 3,000 sq. ft., a frieze 
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Fie. 41. 5-H.P. 





230-Voitt Stee_worKs Moror; Messrs. 
Evecrric Company, Lirrep. 
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Fie. 42. 170-H.P. Traction Moror ; 


COMPANY, 


with concealed cornice lighting and an appropriate 
background features typical installations of heavy 
machinery, while dioramas and photographs are 
also employed to illustrate the company’s achieve- 
ments in various spheres of electrical activity. The 
industrial side of these activities is symbolised by 
four motors and by a map designed to reveal the 
large amount of work that has been done in Scotland 
and to depict the equipment supplied by the firm 
within the Exhibition itself. In addition, consider- 
able devoted the of 
domestic cookers and refrigerators, and there is a 
good display of cleaners, kettles, irons and other 
apparatus for the home. A further section of the 
stand shows how electric lighting can be used in the 
large number of different ways 

The motors on view include a 5-h.p. 230-volt unit 
running at 1,025 r.p.m., which is similar to a number 
that have been supplied to the new steel works of 
Messrs. Richard Thomas and Company, Limited, 
Ebbw Vale. As shown in Fig. 41, it consists 
of a magnet frame of cast steel, which is split 
slightly above the horizontal centre line. The two 
halves of this frame are hinged so that the top 
can be swung back far enough to allow the armature 
to be lifted vertically. The feet are integral 
with the frame and are located almost immediately 
Fixing holes for the holding- 
down bolts are arranged symmetrically, so that the 
motor can be turned through 180 deg. The main 
poles are built up of steel laminations and the com- 
mutating poles are of mild steel. The field coils 
wound with asbestos-covered wire or have 
copper strip with asbestos between the turns. The 
complete coil is insulated with mica paper wraps, 
which are held in position by cotton tape followed 
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bitumen is car- 
ried out before 
the mica paper 
wraps are added 
and again after 
the insulation of the coil has been completed. The 
armature is built up of steel laminations. These 
are mounted on a steel hub into which the shaft 
is pressed and keyed. The windings are of asbestos 
covered wire or copper strip insulated with mica 
tape and are insulated from the slots by micanite 
moulding. The insulation of the end turns 
flexible micanite. The armature is of small diameter 
and its resulting low inertia renders it, it is claimed, 
particularly suitable for the frequent starting, 
stopping and reversing met with in steel works. In 
addition, the current peaks and energy consumption 
are reduced and a higher percentage of the input 
is available for useful work. The heating is also 
less. The commutator is built on the same hub 
as the armature and is provided with heavy traction- 
type brush holders. Each of these holders is carried 
on two spindles, which are insulated by micanite 
protected by seamless brass tubes. As regards 
mechanical construction, the shaft is of 3 per cent. 
nickel steel and can be withdrawn without dis- 
turbing the commutator or the armature windings. 

Heavy roller bearings of the cartridge type are 
fitted. These bearings are secured in position by 
a thrust ring and true alignment is obtained by the 
clamping action of the magnet frame on the bearing 
housings, which are located in their correct position 
by key 8s. 

Fig. 42 illustrates a traction motor, which is one 
of a group of 812 that Messrs. The General Electric 
Company is supplying for the London Passenger 
Transport Board’s new high-speed tube stock. It 
has an output of 170 h.p. at the one-hour rating, and 
the speed is 790 r.p.m. The motor is connected toa 
30-in. driving wheel and the output mentioned is 
considerably in excess of that hitherto obtained from 
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motors mounted on wheels of this size. The small 
wheel and corresponding overall height of the motor 
are necessitated by the London Passenger Transport 
Board’s decision to use the whole length of the 
train for passenger accommodation and to do away 
with the raised platform over the motor bogies, 
necessary with the larger size motors and wheels 
now used. 

The third motor on the stand is of the firm’s 
standard marine type with an output of 30 h.p. 
at 220 volts and a speed of 500 r.p.m. It is of the 
totally enclosed fan-cooled compound-wound pat- 
tern, and is fitted with two end shields and ball and 
roller bearings. This type of motor is employed 
for driving engine-room auxiliaries on board ship. 
The fourth is a 25-h.p. 500-volt three-phase 50-cycle 
squirrel-cage flameproof motor running at 960 r.p.m. 
This is of the ribbed type and has been granted the 
Buxton certificate. 

Messrs. British Insulated Cables, Limited, Prescot, 
are showing magnetic moulding machines, electric 
welders and static condensers for power factor 
correction. The moulding machines are made in 
two main patterns, the squeeze strip machine and 
the double face boxless machine, an illustration of 
which appears in Fig. 44, page 213. The former is 
constructed in four standard sizes, which are suit- 
able for single- and double-sided pattern plate 
work, and can be equipped so that round, square 
or rectangular boxes can be used. The maximum 
width of the boxes ranges from 15 in. to 24 in., 
while similarly the range of length is from 22 in. to 
34in. Standard machines are made with 3} in. and 
6 in. strips ; the direct-current required varies from 
38 amperes to 90 amperes at 240 volts. Machines 
having a stripping length up to 10 in. can also be 
provided. The pattern draw, which is effected by 
gravity during the return stroke, is controlled by 
an oil dash pot and adjustable needle valve, so 
that any desired stripping speed can be obtained. 
The stripping frame rods are also fitted with pistons, 
which work in oil dashpots. These are inter- 
connected and balanced to ensure as nearly a 
perfect strip as possible. 

The double face boxless machine shown in the 
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illustration already referred to, is intended for the | 
production of boxless moulds from double-sided | 
pattern plates, the top and bottom boxes, which 
measure 12 in. by 17 in. by 4} in. and 12 in. by 17 in. | 
by 4} in. respectively, being components of the | 
machine. The machine is controlled by a push- | 
button fixed to the swing head, the latter being | 
rigidly held against upward or lateral thrust. By | 
depressing the push-button with the pattern frame | 
and top box in position the machine rams the top | 
and bottom boxes simultaneously and, without 
further control, the top box is automatically held 
by spring-loaded clips, after which both boxes are 
stripped by gravity, the operation being con- 
trolled by an oil dashpot. The pattern frame is 
then swung clear and the machine operated in a 
similar manner for closing and demoulding. 
During this operation the spring clip opening bar 
releases the top box and the complete mould is 
closed, pushed out and deposited on the table 
during the return stroke by moving a valve. The | 
swing head, which is fitted with top and bottom 
thrust ball races, is of patent type, eliminating the 
use ofastrainrod. The thrust from the main ram is 
taken on a wide collar, which is fitted to the machine 
column and the head is locked in position against a 
suitable stop to maintain alignment between the 
top and bottom boxes. As it is important that the 
bottom box should not move laterally the bearings, 
both on the ram and the two side rods, are of ample 
diameter and length. All the bearing shafts and 
rods work in renewable gun-metal bearings. 

In both types of machine the foundations consist 
of rolled steel channels, which are placed across a 
pit so that easy access to all parts is quickly 
obtainable. Direct-current is required for operation, 
and this, when only alternating current is available, 
can be obtained through a rectifier or convertor 
When a battery of machines is being operated, 
however, the rating of this auxiliary need not be 
high as a sequence relay can be fitted to prevent 
any two machines being in action simultaneously. 
As the squeeze only takes from 1} seconds to 2 
seconds, this does not cause any appreciable delay 
and the current consumption under these conditions 
is low. For instance, 350 moulds in boxes 20 in. 








by 12 in. by 3} in. deep have been produced with a 
consumption of only about 3} kWh. 
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Among the welding equipment shown by this 
firm, mention may be made of the continuous 
spot welder, which is illustrated in Fig. 43, page 212. 
This is power-driven and has a capacity of 12 kW. 
It is designed to make individual or a continuous 
series of spots at speeds varying normally from 60 
spots to 120 spots per minute. It may be controlled 
by a gearbox in the ratio of 2 to 1, or a constant 
speed drive may be fitted. The machine on view 
in Glasgow operates at a constant speed of 125 
spots per minute. The rocking head is operated 
by an eccentric mounted on the back shaft, together 
with a cam controlling the primary current. This 
shaft is driven through a clutch, which remains 
engaged as long as pressure is applied to the opera- 
ting pedal. Alternatively, when pressure is only 
applied momentarily, the shaft completes one revo- 
lution before the clutch disengages. The machine 
is suitable for continuously welding two pieces of 
mild steel up to 0-072 in. added thickness, and can 
be used to make fluid-tight joints by arranging 
the spots to overlap. This method has, it is claimed, 
advantages over seam welding when the shape of 
the work prevents disc electrodes being conveniently 
used. If the edges of the two sheets to be joined 
are given a very small overlap and are then con- 
tinuously spot welded, the two sheets can be 
pressed into the same plane. For single spots, the 
machine has the advantage over the pedal-operated 
spot welder of giving accurate control of the welding 
time by means of the cam-operated switch. 

The gas-fired muffle furnace illustrated in Fig. 45, 
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|low pressure of 3 in. water gauge. The furnace 
is made in six standard sizes, the internal dimensions 
of the muffle varying from 4 in. by 24 in. by 24 in. 
to 14} in. by 114 in. by 5} in. The smaller sizes 
are suitable for laboratory and experimental use, 
such as testing of materials at various .tempera- 
tures, assaying, metal and other heat-treatments, 
enamel work, pottery and glass firing, and so on. 
The larger sizes are suitable for actual production 
work as well as for experimental and testing work 
on a larger scale. The muffle temperatures are 
stated to be extremely uniform with a maximum 
variation of plus or minus 5 deg. C., ensuring 
extreme accuracy for all heating operations. The 
heating from cold is also stated to be very 
rapid, and the gas consumption low in all sizes. 
The furnace casing consists of cast aluminium end 
plates, cast aluminium door, and sheet aluminium 
body. All external surfaces are highly polished 
to minimise radiation at the same time 
imparting a pleasing appearance. The casing is 
lined with specially shaped blocks made from a 
new grade of semi-insulating refractory material of 


losses, 


exceptionally low heat capacity, giving rapid 
heating and high thermal efficiency. Fireclay 


muffles are normally supplied, but muffles in silicon- 
carbide or heat-resisting steel can be alternately 
provided at extra cost. For work not demanding 
heat-treatment in a totally enclosed muffle, a tray 
in refractory material or heat-resisting steel can 
be furnished in place of the muffle, thus converting 
the furnace to the semi-muffle or oven type. The 
cast-iron air-cooled burner with refractory flame 
nozzles is fitted with an efficient natural draught 
injector, having machined air-regulating plate to 
permit accurate control of combustion conditions. 
A. G.L.C. gas governor with union thumb cock is 
fitted to the burner inlet to ensure that firing 
conditions are unaffected by gas pressure fluctua- 
tions. The waste gas outlet is at the back of the 
furnace, and a short flue extension is supplied with 
all sizes. The pyrometer equipment, made by 
Messrs. Elliott Brothers (London), ‘Limited, com- 





above, is an entirely new design exhibited by | 
Messrs. The Selas Gas and Engineering Company, 
Limited, Selas Works, City-road, Manchester, 15. | 
It is suitable for operation at all temperatures up to, | 





prises a sensitive temperature indicator with 4-in. 
diameter scale, calibrated 0 to 1,000 deg. C., in an 
enamelled metal case with bracket for fixing to the 
furnace back plate, pyrometer stem with platinum, 
platinum-rhodium thermocouple in refractory 


|and including, 1,000 deg. C., using gas at ordinary ' sheath, and insulated leads. All furnaces are sup- 
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plied complete in every respect ready for immediate 
use after connecting to the ordinary gas supply. 


With gas having a calorific value of 500 B.Th.U. at | 


3in. water gauge, the time required for the smallest 
furnace to reach 1,000 deg. C. is 30 minutes, the gas 
rate of heating from cold is 15 cub. ft. per hour, 
and the gas rate to maintain the temperature at 
1,000 deg. C. is 12 cub. ft. per hour. The corre- 
sponding figures for the largest size are 80 minutes, 
160 cub. ft. per hour, and 128 cub. ft. per hour. 


The same firm show the gas-fired combustion- | *“* ; , . : : : 
S |The dial is provided with a maximum-reading | 


type furnace illustrated in Fig. 46, page 213. These 


furnaces are made in three standard sizes, the two | 


smaller sizes having a single combustion tube | 
und the largest size two combustion tubes. The 
bore of the tube in the smallest furnace is ~ in., 


and the outside diameter | in., the corresponding 
figures for the intermediate furnace are { in. and 
14 in., and of the largest furnace also { in. and 1} in. 
The total length of tube in each furnace is 20 in., 
with an effective length in the heating zone of 
7} in. The furnaces are claimed to be capable of 
quickly reaching the working temperature and of 


maintaining this temperature with scarcely measur- | 


able variations. They have been expressly designed 
for use with gas at a pressure of 3 in. water gauge. 
As in the furnaces already described, the furnace 
casing consists of cast aluminium end plates and 
sheet aluminium body, and all external surfaces 
are highly polished to minimise radiation losses. 
The casing is again lined with specially-shaped 
blocks made from semi-insulating refractory material 
of exceptionally low heat capacity. Longer tubes 
can be supplied at extra cost. The air-cooled 
burner has a cast-iron body with refractory flame 
nozzles, and a compactly arranged injector having 
a sleeve-type combustion air regulator. A rectan- 
gular waste-gas outlet is at the top of the furnace, 
to which no extension is necessary. A G.L.C. gas 
governor with union thumb cock is again fitted at 


the burner inlet to ensure that firing conditions are | 


unaffected by gas-pressure fluctuations. A 36-in. 
length of nickel-plated flexible metallic tubing is 
included. The furnaces are supplied complete as 
illustrated, ready for immediate use after connecting 
to the ordinary gas supply. Where working condi- 
tions or other factors demand an alternate type of 
casing to aluminium, the furnaces can be provided 
with moulded asbestos-cement 
naces are used chiefly in laboratories for the estima- 
tion of the carbon content of steels. The tubes 
fitted accommodate combustion boats of the more 
commonly used sizes. The furnaces can, however, 
be applied to many other operations, such as 
continuous wire heat-treatment, the heating of 
wire prior to drawing through dies, and so on. 


casings. 


A comprehensive range of weighing machines 
for all purposes is exhibited by Messrs. Geo. Salter 
and Company, Limited, West Bromwich. The 
range includes automatic weighing and vending 
machines, and crane weighing machines, one of the 
latter, 100-ton spring balance, having been 
described in ENGINEERING, vol. cxxv, page 
(1928). The firm is also showing a wide variety of 
springs, and of pressure and vacuum gauges, together 
with testing machines. The sand compression 
tester shown is illustrated in Fig. 47, page 213. 
In connection with this machine, it may be men- 
tioned that modern foundry practice demands a 


a 


close control of moulding sands, the extra cost | 


entailed in routine testing being amply offset by 
the economies effected. Compression strength, 
permeability, flowability, and moisture content 
must be correctly balanced to give the best results. 
With the advent of jar-rimmin; machines, the cor- 
rect balance becomes essential, so that the mould 
face can be uniformly rammed ayainst an irregular- 
shaped pattern. Strong bonded or wet sands do 
not flow readily, while weak and dry sands give 
rise to other complications. The apparatus illus- 
trated is designed to provide a simple method of 
routine testing. The required amount of sand 
to be tested is weighed on a 100-g. spring balance, 
and is poured by means of a funnel into a ramming 
cylinder, which is also used for the permeability 
test. This cylinder is 7% in. long with an internal 
diameter of 1-128 in. The length of the plungers 
is arranged to produce a core 2-256 in. long. The 


sand is rammed from each end to a definite volume, 





These fur- | 
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and the specimen then has a standard density 
so that tests can be compared. The permeability 
test is taken before the specimen is pushed out of 
the cylinder, and the compression test is made 
on the apparatus illustrated after the rammed core 
has been removed from the cylinder. The core is 
placed on the pan of the spring balance, and the 
indicator returned to zero by a tare screw on the 
right-hand side of the balance. Pressure is then 
applied to the core by the handwheel, and the 
reading of the balance noted when failure occurs. 


pointer, which remains in position when the specimen 
crumbles. The plate at the bottom of the screw 
| is arranged to swivel so that the pressure is evenly 
applied. Having ascertained the most suitable 
strength to suit particular requirements, new sand 
| additions can be cut down to a minimum consistent 
with the strength required, resulting in an economy 
| both of new sand and of transport to the dump. 
The machine was designed at the instigation of the 
British Cast Iron Research Association, 
recommends its use in all cast-iron foundries. 


(To be continued.) 








LETTER TO THE EDITOR. 





THE USE OF COAL AT SEA. 
To the Editor of ENGIneERINe. 
Str,—The summary of the Report to the Mines 
Department of the ‘‘ Committee Appointed to Examine 
the Possibility in the National Interest of Obtaining 
an Increased Use of Coal for Bunkering Purposes,” 
states, on page 18, paragraph (b) that: “ It is in the 


passenger liners in the range from 1,500 to 8,000 shaft 


horse-power, that there is the greatest possibility of | 


using coal instead of oil.” 

This attempt to impose arbitrary horse-power limits 
| on coal should be resisted by the coal industry. Report- 
| ing, as these limits practically do, that ships already 
| burning coal should continue to burn coal is not helpful 
| 


towards obtaining ‘‘ an increased use of coal for bun- 
| kering purposes.” The Committee’s arbitrary upper 
| limit of 8,000 shaft horse power is often exceeded in a 
single coal boiler, let alone in a whole ship. The truth 
| is that, with modern methods, there is no limit, high or 
| low, of horse-power for a coal-burning ship. 
Paragraph (d) states that: “It would be advan- 
tageous if, by joint effort of the interests concerned— 
the shipowners, the colliery owners and the marine 
a ship of from 1-2,000 shaft horse-power 


engineers 


were built as an experiment embodying all the modern | 


improvements in steam technique.” 

No such ** experiment ”’ is needed as there are already 
many ships containing “ all the modern improvements 
in steam technique ” that are reasonable, now sailing 
And why should “ colliery owners ”’ be asked 
to join in the “effort” to build a ship of “ from 
1-2,000 shaft horse power” when their colliers are 
usually of about 800 i.h.p. only ? 

The difficulties in obtaining coal bunker supplies, 
mentioned on page 19, paragraph (f), are entirely due 
to political interference by the recent Coal Mines 
Act which often prevents shipowners from buying coal 
where they want to. One shipowner was forced by 


the seas. 


this Act to use no less than thirteen different kinds of | 


coal. 

Paragraph (g) says: “ The price of bunker coal is 
the crux of the economic problem.” It is not. The 
crux is the relative prices of coal and oil, not merely 
the price of coal alone. 

Although professing to bring about ‘an increased 
use of coal for bunkering purposes,’’ this Report, in 
fact, perpetuates the present position by allotting to 
oil, arbitrary zones of horse power, from incomparably 
the most important of which coal is to be excluded. 

Yours faithfully, 
Britisn Coat CaMParoN. 
G. Bow Les, 
Secretary. 
25, Catherine Place, 
Westminster, 8.W.1. 
August 9, 1938. 








PREHEATED ELECTRIC WELDS. 


A metHop of welding in which preheating is used 
to maintain the best temperature for a particular 
grain structure and for annealing purposes has been 
devised by the Electric 
Company, Newark, New Jersey. It is claimed that 
by its use the physical properties of the weld are 





which | 


case of large tramps and cargo liners and intermediate | 


Are Cutting and Welding | 
| but he could also see the main line apparently clear up 
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improved, especially when modern alloys, such as 
those employed in high-pressure piping and other 
similar work, are being treated. The preheating is 
effected by arranging hysteresis coils on each side of 
the weld, and passing a 60-cycle current of a value 
determined by the thickness and diameter of the pipe 
through them. It is claimed that this method of 
generating heat is more economical than using the 
are for the purpose, while at the same time less heat 
is also required to complete the weld, owing to the 
temperature of the material already having been raised. 
After the weld is finished the coils may remain in 
circuit for as long as required without attention. There 
is no delay therefore in carrying out caulking or other 
work round the weld, while at the same time normalis- 
ing or annealing takes place automatically. The 
strains due to contraction, which in alloy steels some- 
times cause cracking and alterations in the grain 
structure, are therefore prevented. 

In connection with this system the firm have 
designed a special preheating transformer with a self- 
| contained voltage and current regulator, as well as 
thermo-couples, pyrometer and ammeters, so that 
two or three welds can be preheated simultaneously. 
| Mention may also be made of the multiple ring system, 
| which has recently been installed in the factory of the 
|Hamler Boiler and Tank Company, Chicago. This 
consists of twelve 600-ampere welding stations, all 
|of which are fed from one three-phase transformer. 
This transformer is located outside the shop and is 
connected to the welders through a system of leads 
which are fixed to the walls. The voltage and current 
can be adjusted to suit the individual operator. It 
is claimed that with this system increased speed is 
possible and that heavier current and larger electrodes 
can be used, thus reducing the cost per pound of 
deposited weld metal. The welds themselves are 
said to be better, the penetration being deep, the 
density greater, and the slag inclusions and gas pockets 
fewer. In another type of plant a motor, exciter 
and two welding generators are mounted on the same 
shaft, the latter being arranged so that they can be 
used separately or together, the combined output being 
a maximum of 800 amperes. The same generator 
arrangement is also supplied attached directly to a 
petrol engine. 











THE OAKLEY JUNCTION ACCIDENT. 


On January 21 last, at Oakley Junction, London 
Midland and Scottish Railway, the 2.10 p.m. express 
from St. Pancras to Bradford collided with a stationary 
train, causing three deaths. The branch to Northamp- 
ton via Olney diverges here, and Colonel Woodhouse’s 
report shows that the main line falls at 1 in 330 to the 
Junction home signals, which are 210 yards from the 
facing points, while the distant signals are 743 yards 
in rear of the home. A track circuit on the down line 
extends from the home signals to a point on the branch 
| 129 yards beyond the facing points. 

The stationary train, which was empty, had been 

temporarily backed on to the down branch line. It 
consisted of 20 coaches, and it had been decided to 
bring the first nine forward on to the up main line in 
|order to dispose of them. Signalman Finnerty set 
the road accordingly and signalled the driver, but 
| getting no response, decided to defer the movement 
until the express had passed. Before he could reset 
| the road the train was offered to him from the box in 
rear, and he accepted it with the points still set for the 
branch. He then found that he could not move the 
facing point lock lever, as the engine of the empty 
train was not clear of the track circuit, nor could its 
| driver set back immediately, as it had been divided 
and the brakes of the rear coaches were on. 

The view of the distant signals is partially obstructed 
by the girders of Bromham viaduct, and Driver Hudson 
of the express, which was travelling at 70 m.p.h. to 
75 m.p.h., did not see them till his engine emerged 
from the girders about 260 yards from them. He shut 
off steam and applied the brakes, but failed to stop in 
time, and his train struck the obstruction at about 
25 m.p.h. Both engines were considerably damaged 
and five coaches, two on the express, were wrecked. 

The chief blame for the accident must rest with 
Signalman Finnerty. He should have blocked back 

before setting the road for the shunt ; he should never 
have accepted the express with the points set for the 
branch ; he should have cancelled the line clear when 
he found his levers locked; finally, he could have 
released the lock by breaking the glass cover of the 
|emergency button instead of trusting to the express 
stopping in time. Colonel Woodhouse considers, how- 
ever, that there was contributory negligence on the 
part of Hudson. Experiments have shown that a 
similar train, on the same gradient, at 75 m.p.h., can 
be stopped in 1,069 yards, and Hudson had over 
1,300 yards in hand when he saw the distant signal ; 


to the starter, 805 yards beyond the home signal, and 
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| 
probably reckoned on being allowed to run forward} Boards for Scotland and for each of the ten Traffic} Trade Workers, had gone to Germany, the correspon- 


to the former. 
the distant and home signals was on the short side. 


He was aware that the interval between | 


Areas in England and Wales. 
established for the purpose of regulating the remunera- 


Colonel Woodhouse notes that the company is intro- | tion of road haulage workers employed in connection 


ducing a modification of the vacuum brake, already in 
use on the Great Western, which increases the speed of 
application by admitting the air direct to each cylinder. 
He also mentions that it had been decided to move 
the distant signal further out, and regrets that this 
had not been done along with other alterations to the 
signalling, which were almost completed at the time of 
the accident. 








LABOUR NOTES. 


THE majority of the editorial notes in the August 
issue of the Amalgamated Engineering Union’s Journal 
deal with items in the reports of the Committee on 
Public Accounts, and the Select Committee on Esti- 
mates. The Committee on Public Accounts, it will be 
recalled, stated that “the heavy cost of the re-arma- 
ment programme, and the consequent large demands 
upon the taxpayer, make it incumbent upon all con- 
cerned to see that expenditure is economically admin- 
istered and that no link in the chain of responsibility 
shall be allowed to become weakened.”’ Commenting 
upon these remarks of the Committee, the Journal's 
contributor says that the overburdened taxpayer will 
appreciate the weight of these observations. The inci- 
dents which called them forth, however, do not, in his 
opinion, stand alone. “This same Committee,” he 
says, “draws attention to another point. It gave 
consideration to the methods of buying plant and 
machine tools for the re-armament programme. A 
very large expenditure is being incurred on plant and 
machine tools which will remain the property of the 
Government both at the ‘ shadow’ factories and with 
contractors who are making extended equipment for 
Government work. Purchase is made not by the 
Departments concerned, but by the firms who are to 
use the machinery. The Committee expressed some 
natural anxiety as to whether suitable purchases are 
made at the most economical prices.” 





* Much of the equipment,” the writer of the editorial 
note goes on to say, * is bought abroad through agents. 
Whilst the Committee does not suggest that the agent 
firms have not expended public money with the same 
care with which they control their own expenditure 
it points out that profits made on these supplies are 
not subject to the positive tests the Departments are 
supposed to apply in costing war stores for the produc- 
tion of which the plant and machine tools are designed. 
The Committee urges that arrangements should be 
made to check the reasonableness of prices for such 
equipment.” 


In another editorial note, the writer says :— 
* National defence is a wide term. It covers not only 
the production of battleships and heavy guns, but 
expenditure on Air Raid Precautions. Considerable 
expenditure is involved for A.R.P. The Select Com- 
mittee on Estimates calls attention in its report to the 
largely extended demand for fire-fighting appliances. 
It inquired into the steps taken by Departments 
concerned to safeguard the public against excessive 
prices. Manufacture of pumps and tenders has been 
substantially increased. The Committee thinks that 
prices of these and of miscellaneous stores are fully 
competitive, but it gives reason for thinking the sup- 
pliers of fire-hose have formed something like a ring 
or cartel, and these firms quote uniform prices and 
pool the orders received. So the Committee states 
* The Office of Works have been able to nego- 
tiate a reduction on prices quoted in the first instance, 
and are now stipulating for an examination of the 
contractors’ books in order to ascertain actual costs 
before further orders are placed. The Committee adds 
that ‘it cannot but deplore any action calculated to 
enhance or unduly maintain the cost of supply at a 
time when greatly increased quantities of hose are 
required in a vital national interest.’ ” 





In July the Home branch membership of the Amal- | 
gamated Engineering Union increased from 319,461 to 
321,339, and the Colonial branch membership from | 
33,764 to 34,027. The number of members in receipt | 
of sickness benefit decreased from 3,286 to 3,077 and 
the number in receipt of superannuation benefit in. | 
creased from 13,974 to 13,982. The number of 
members in receipt of donation benefit increased from 
3,510 to 3,846, and the total number of unemployed | 


members from 8,207 to 8,803. 





wi ‘ | 


In the exercise of his powers and duties under Part I 


of the Road Haulage Wages Act, 1938, the Minister | 
of Labour is proceeding to establish the Road Haulage 


with goods vehicles for which A or B licences are 
required under the Road and Rail Traffic Acts. The 
Central Board is empowered, after consultation with the 
Area Boards, to submit to the Minister of Labour 
proposals concerning the remuneration of the workers 
concerned ; and the Minister is empowered to issue 
an Order making the proposed wages and working 
conditions obligatory on all employees holding A or B 
licences. le 

The Area Boards are to be composed of equal numbers 
of representatives of the employers and workers c%n- 
cerned in their respective areas appointed by the 
Minister after consultation with organisations appear- 
ing to him to represent such employers and workers. 
The Central Board is to consist of a small number of 
independent persons, twelve representatives of em- 
ployers and workers, respectively, appointed from 
among the members of the Area Boards and a further 
number of representative members appointed after 
consultation with organisations, For the purpose of 
these consultations, the Minister of Labour will shortly 
communicate with all organisations of employers and 
workers which have already indicated a desire to be 
consulted. Any other organisations having members 
holding A or B licences or any other organisations of 
work-people employed on vehicles operating under 
such licences, which desire to be consulted should 
inform the Secretary of the Ministry of Labour of their 
wish. It is hoped that, for the purpose of the proper 
co-ordination of these consultations, branch bodies or 
affiliated bodies will approach the Ministry through 
their parent organisation. 


The report of the General Federation of Trade Unions 
for the second quarter of the current year states that 
the number of affiliated socieities is 91, of which 57 
are on the higher scale, 32 on the lower scale, and two 
on both scales. The membership on which contribu- 
tions are based is 355,759, of whom 229,487 are on the 
higher scale, 117,532 on the lower scale, and 8,740 on 
both scales. During the quarter, 6,585/. 12s. 3d. was 
received in contributions, and 915/. 13s. 4d. paid out 
in benefits. 


‘** Each quarter,” Mr. Appleton, the secretary, says, 
“brings its own special problems and happenings. 
Amongst those now occupying the attention of the 
Management Committee are unemployment insurance 
and trade disputes. The particular problem agitating 
the minds of the Management Committee at the 
moment is whether or not, in cases where reductions 
in wages have been demanded by bad employers, 
trade unionists have the right to apply for unemploy- 
ment insurance on the ground that the conditions 
offered them were less favourable than those observed 
by good employers in the same district. Every trade 
union official knows that under the Unemployment 
Insurance Act, 1935, where a trade dispute exists, 
insured contributors are disqualified from benefit under 
Section 26 (1). The disqualifications are operating 
harshly and, sometimes, irregularly. The desire of the 
Management Committee is to secure uniformity of 
interpretation, and, if necessary, to assist in the pro- 
motion of amendments of the Act having this object 
in view.” 


In the report for 1937 of the Chief Inspector of | 


Factories, it is stated that “‘ one of the most pressing 
problems of the day is how to get workers really 
interested in safety.” In this connection, it may 
usefully be recorded that in several American indus- 
tries, chiefly mining and quarrying, the various plants 
compete for shields which are awarded annually to the 
undertakings showing the least number of accidents. 
Particulars of such a competition have just been issued 
by the United States Bureau of Mines. They relate 
to quarries and stone-crushing plants, and show that 
one concern—the winner in 1937—operated through- 
out the year without a single lost-time accident. It 
worked 219,069 man-hours during the twelve months. 
This was the sixth successive year in which the winners 
of the trophy had operated without a lost-time acci- 
dent, the volume of employment during that period 
amounting to 946,067 man-hours. 


Writing on Friday, last week, the correspondent of 
The Times, at Rome, said that negotiations were in 


progress for the dispatch to Germany of a number of | 


Italian industrial workers. A start, it was under- 
stood, was to be made with men engaged in the building 
trades, who would work under conditions similar to 
those arranged for the 30,000 Italian agricultural 
workers who were now in Germany. Signor Begnotti, 


Central Wages Board for Great Britain and Area! secretary of the Italian National Federation of Building 





The Boards are to be | 


|}asking for “ additional facts 








dent added, to discuss with the authoricies there 
contracts, wages and working conditions. 


Between June 13 and July 18, the numbers of 
unemployed workers decreased by 4,398 in the London 
area, by 3,798 in the South-Eastern area,by 4,835 in the 
South-Western area, by 51,393 in the North-Western 
area, and by 8,444 in Wales. They increased by 
10,525 in the Midlands, by 10,633 in the North-Eastern 
area, by 8,112 in the Northern area, and by 13,802 in 
Scotland. The decrease in the North-Western area was 
mainly due to the resumption of work after local 
holidays. The increase in Scotland was largely due to 
holiday stoppages. 


The results of an experiment in co-operation by the 
48 States of the United States in the promotion of the 
best practices in labour protection are embodied in a 
“* Labour Inspection Manual” issued by the American 
Department of Labour. Under the co-ordinating 
influence of the Department’s Division of Labour 
Standards, the individual States have pooled their 
experience in factory inspection, the resulting manual on 
suggested procedure for the enforcement of safety and 
health, hours, minimum wages, child labour, industrial 
home work, wage payment, and wage-collection laws, 
being printed in 180 loose-leaf pages as Bulletin No. 20 
of the Division of Labour Standards. It is available 
to all interested through the Superintendent of 
Documents, Washington, for half a dollar. 





The manual is, Jndustrial and Labour Information 
says, an up-to-date instruction book in the legal 
essentials for effective enforcement as well as a hand- 
book of practical inspection procedure in securing 
compliance. The 40 double-column pages on inspec- 
tion procedure are introduced by a discussion of the 
réle of the inspector; an outline of administrative 
instructions and general inspection policies and prac- 
tices; and suggestions on the most effective use of 
employment records and posters, and the interpreta- 
tion of labour laws. There follows concise comment 
on the preparation of evidence for prosecution purposes, 
and the final section consists of 15 ** Suggested Forms ” 
for use by field inspectors and superior officers. 


A committee of representative State administrators 
offer assistance through the Federal Department in 
adapting the provisions of the manual to local needs. 
The loose-leaf form permits revisions to be readily 
incorporated. To quote from the introduction to the 
volume: ‘The primary purpose of the manual is to 
help State labour departments prepare their own hand- 
books, adapted to their own laws, administrative 
organisations, and policies. ... With a growing 
uniformity in the basic labour laws and with industry 
constantly extending beyond State borders, there is 
clearly a need for agreement among the States as to 
the most effective ways of enforcing labour laws and 
for bringing about the acceptance of higher standards 
for the protection of workers.” 


Sir Walter Citrine has circularised the trade unions 
” to “strengthen the 
case’ which the General Council proposes to submit 
to the Royal Commission on workmen’s compensation. 
The points on which information is particularly desired 
include :—(1) Cases in which injured persons have 
received harsh treatment from insurance companies 
or employers’ mutual societies. (2) Cases in which, 
owing to the present method of computing average 
weekly earnings, the amount of compensation was less 
than the maximum of 30s., although the normal week’s 
earnings of the person concerned was 3l. per week or 
over. (3) Cases in which persons have to seek public 
assistance or other aid owing to the maximum payment 
of 30s. or less being insufficient for maintenance. 
(4) Cases in which injured workers were persuaded to 
agree to a reduction of the compensation payment on 
the ground that they were partially fit. 


Regarding (4), Jndustrial News says, that reports 
have been received from time to time that injured 
workers have been persuaded to agree that they are 
partially recovered when, in fact, they are not, the 
inducement held out being that as they agree they are 
fit for some work, they can register at the employment 
exchange and claim unemployment benefit or unem- 
ployment assistance. In this way, it is asserted, 
employers and insurance organisations get rid of their 
liability to the injured worker. A Bill which the 
Labour Movement has prepared on the subject, it may 
be added, proposes a complete alteration of the work- 
men’s compensation system. It isa State scheme whi ‘h 
would take workmen’s compensation out of the hands 
of insurance companies and the law courts. 
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ITALIAN BANANA CARRIERS, 
RAMB I AND RAMB IV. 


ALTHOUGH bananas were shipped from Somalia at an 
earlier date in foreign bottoms, the commencement of 
the Italian carrying trade in this fruit dates from 1933. 
In that year, the Societa Anonima Navigazione Italo 
Somala (S.4.N.1.8.) acquired three vessels which were 
under construction in Sweden. At a later date, the 
fleet was increased by the purchase of two Norwegian 
vessels, and other vessels were chartered in Norway, 
but the growth of the trade finally led to the decision 
to place orders for four banana carriers with Italian 
yards. A new company, the Regia Azienda Monopolio 
Banane (R.A.M.B.) was formed in January, 1936, for 
the construction of these and any subsequent vessels. 
The contract for two of the new carriers was placed 
with the Cantieri Riuniti dell’ Adriatico, one to be 
constructed at Trieste and the other at Monfalcone, 
while that for the other two vessels was placed with the 
Cantiere Navale Ansaldo at Sestri, Genoa Tests 
were carried out on five models at the national testing 
tank, three to the design of the Cantieri Riuniti dell’ 
Adriatico, and two to Ansaldo designs, and one of the 
designs submitted by the former firm was selected for 
all four of the new The trials at the tank 
were completed in June, 1936, and the first of the 
four vessels, the “* Ramb I,” completed her trials and 
left on her maiden trip by November, 1937. 

This vessel is illustrated in Figs. | to 
Fig. @ on this page, and Fig. 12, page 21 
essentially designed for the carriage of the 
vessel has holds for general cargo, or for 
petrol in containers. These two holds are located at 
the bow and stern, respectively, and have a capacity 
of 1,000 cub. m. (35.315 eub. ft.). There is also accom 
modation for 12 The leading particulars 
of the vessel are given in the accompanying table 


v essels. 


Plate IX ; 
Although 


3. 


bananas, 
two small 


passengers. 


Length at water line 112-0 m 
Length between perpendiculars 108-0 m 
Breadth at water line (approxi 

mately) 14-6 m 
Height to prin ipal deck (approxi 

mately) 5-S8lm 
Height to upper deck (approxi 

mately) 8-75 m 
Height from upper to promenade 

deck 2-5 m 
Height from promenade to boat deck 2-5 m 


Mean draught at full load (approxi 
mately) 5 
Ciroas tonnage (approximately) 3,500 
Ik adweight cargo-carrying « apacity 
(approximately) 
Displacement at full load 
Displacement. light 
Refrigerated hold capacity 


2,300 tons 
5.200 tons 
2,900 tons 
4,000 cub. 1 

YOU tons 





Total refrigerated banana capacity 
Che fine form of the hull, rendered necessary by the 
high designed speed, will be evident from the table, 
the ratio of the length to the breadth being 7-4 to 1. 
The stipulated speed on trinls was 18-5 knots, while the 
service speed is 17 knots. The vessel is provided with 
bilge keels 30 em. (L1j} in.) deep. The ship is designed 
to pass through the Suez canal 24 times each year, and 


every care has accordingly been taken in the design, 
by the provision of * tonnage openings,”’ to restrict the 
dues payable to a minimum As will be seen from 
Figs. 1, 2 and 12, the vessel is of the type having a 


main deck, continuous upper deck and raised forecastle, 
central superstructure, and a deck house aft. She has a 
rounded stem and stern, with two masts and 
a single funnel. The double bottom is continuous and 
the hull watertight bulkheads. 
The seven watertight compartments are, respectively. 


crTulset 


is subdivided by six 


the fore peak; hold and interdeck space for general 
cargo; hold and interdeck space for bananas; engine 
room; hold and interdeck space for bananas; hold 


und interdeck space for general cargo, provision store. 


ind the steering engine and the after peak. Arrange 
ments are made for the forward hold to be sub- 
divided into two parts by an orlop deck in case it 


is required to carry the bananas in bulk instead of in 
The space within the forecastle is adapted for 
and contains the 
The amidship super 


crates 
the carriage of general cargo, also 
signalling and boatawain’s stores. 
structure the and under-ofticers’ 
quarters, together with the galley, and the after deck 
house contains the post office, infirmary and offices. 
The passengers are located amidship, the accommoda- 
tion being as shown in Fig. |, and on the deck above are 
located the captain's quarters. The weight of steel in 
the hull is 1,481 tons, the main engines weigh 563 tons, 
and the fittings and equipment 842 tons. The dead- 
weight capacity is made up of crew, 10 tons; mails, 
10 tons; oil fuel, 250 tons; water, 120 tons; con- 
sumable stores, 10 tons; cargo, 1,900 tons, giving a 
total, as stated in the table, of 2.300 tons. 

The main engines consist of two single-acting units 
operating on the two-stroke cycle, and of the direct- 
airless-injection The engines were 


contains engineers’ 


reversing type 


built by the Stabilimento Grandi Motori Fiat at Turin 
and are nine-cylinder models, the cylinder bore being 


ENGINEERING. 


ENGINES 


Fig.9. 


520 mm. (20 4 in.) and the piston stroke 820 mm. 
(32} in.). Each engine develops 3,600 brake horse- 


power at 195 r.p.m., and drives its own auxiliaries. 
Che cast-iron bedplate is of the composite type, and 
carries the main bearings, which are lined with white 
metal. The cast-iron cylinders are interchangeable, 
and are bolted together throughout the length to 
form a single rigid structure. A section of the engine, 
showing the construction of the columns is reproduced 
in Fig. 9, which also shows the arrangement of the 
telescopic pipes for piston-cooling. Through tie-rods 
pass from the cylinders to the bedplate to relieve the 
columns from tension stresses. The cylinder liners are 
held at the top in the usual way by means of a flange. 
and are provided with three expansion joints, one at 
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the bottom separating the cooling-water space from 
the crankcase, and the others above and below the 
scavenge and exhaust ports. The cylinders are force- 
lubricated by pumps provided with an adjustable 
sight feed. The scavenge-air receiver mounted 
horizontally on the front of the engine, and the 
scavenge air ports are located on the same side of the 
evlinders at the lower part. he seavenge-air ad- 
mission is controlled by automatic valves in the 
receiver. The exhaust ports and pipe are located at 
the back of the cylinders. The cylinder heads are of 
cast steel, and are of simple and symmetrical design. 
The lower part of the heads are recessed into the liners, 
as shown in Fig. 9, to prevent direct action of the flame 
during combustion, and to ensure efficient cooling 
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of the top of the liners. There are only three small 
openings in the cylinder head, that for the fuel 
valve. which is located centrally and vertically as 
shown, and the other two for the starting and relief 
valves, which are arranged at a slight angle to the 
vertical on the centre line. The cylinder head is water- 
cooled, the chamber being fitted with inspection doors. 
The fuel valve has a steel body in one piece, and the 
valve is automatically actuated. 
in two portions, the head being of forged steel and the 
skirt, which controls the scavenge and exhaust ports, 
of cast iron. The head is water-cooled, and all the 
rings are carried in this portion. The piston rods are 
of Siemens-Martin forged steel. and are flanged to 
the piston head. The crossheads are also of Siemens- 
Martin forged steel, and the slippers are adjustable. 
The connecting rods are of the same material, and are 
provided with big-end bearings consisting of steel 
shells lined with white metal. 

The scavenge-air pump is located at the fore end 
of the engine, and is driven by a crosshead through a 
crankshaft extension. The pump consists of two 
double-acting cylinders in tandem, and is provided 








VESSEL 


The piston is made | 





AT SEA. 


with automatic inlet and discharge valves. The 
scavenge air is delivered from the pump into a receiver, 
whence it passes to the individual cylinders through a 
row of scavenge ports. The individual fuel pumps 
are located near the control station, and are arranged 
so that the supply to any particular cylinder can be 
cut off. The regulation of the quantity of oil intro- 
duced into the cylinders is made by hand, the regu- 
lating device being on the control platform. The 
oil distribution is effected by means of a camshaft 
located on the front of the engine, and driven by gearing 
from the crankshaft. The pumps for lubricating the 
cylinders are driven from the same shaft, the oil 
passing through sight feeds. The principal bearings 
are pressure lubricated, and the secondary bearings 
by oiling rings or feed cups. Both the cylinders and 
pistons are cooled by sea water. 

The whole of the ship’s auxiliaries are electrically 
driven, including the CO, compressors, winches, wind- 
lass and steering gear. 
galley services and heating. The generating plant 
comprises four sets, each of 150 kW, built by Messrs. 
Ansaldo. The engines have six cylinders and operate 


Electricity is also used for the | 







































217 


“RAMB I.” 





Pee ome 
Siti shes 
Rarwmas ste ch eds 
1 Riv i ips ree 
f 492 


: 
fan 
> 


Per a 


ey 
LRP 


Fie. 11. Bata Room. 


on the four-stroke cycle, and run at 400 rp.m. A 
5 kW emergency set is installed on one of the upper 
| decks. The refrigerating plant was constructed by 
| Messrs. Barbieri of Bologna, and has a capacity of 
350,000 calories per hour with brine at a temperature 
of 2 deg. C. and sea water at a temperature of 33 deg. C. 
The plant consists of two twin-cylinder CO, multiple- 
stage compressors with the necessary condensers and 
evaporators. In order to keep the bananas in the 
required condition, they are subjected to a current of 
air which has been previously passed over the air- 
coolers. This air is circulated by four fans, two with 
a capacity of 1,300 cub. m. per minute for the forward 
hold, and two with a capacity of 900 cub. m. per 
| minute for the after hold. As the bananas, whether 
in crates or in bulk, offer considerable resistance to the 
passage of the air, the outlet pressure of the fans is 
'40 mm. of water or over, and to attain this pressure, 
|the four fan motors require a total of 82 h.p. The 
bulk of the air is re-circulated over the coolers, but 
fresh air is added, and a corresponding proportion of 
the air already in circulation removed, to prevent the 
accumulation of an excess of moisture and CO, given 
off by the bananas. The air coolers have a total 
effective surface of 1,300 sq. m. The total quantity 
of fresh air introduced daily is some 16,000 cub. m. 
The extraction of the vitiated air is effected by two 
|fans arranged in an independent circuit. Cork is 
| employed for the insulation of the holds, and a complete 
}equipment of instruments is provided for registering 
the temperature, the humidity, and the CO, content 
in each hold. In addition to the banana holds already 
| referred to, a small refrigerated hold with a capacity of 
| 100 cub. m. is provided for the carriage of fresh greens 
jand fruit. This hold is kept at a temperature of 
4 deg. C. The vessel is equipped with all modern 
safety devices, including a Marconi echo depth sounder 
land a complete fire-fighting installation. Two life- 
| boats are carried, each of ample size to carry all the 
passengers and crew. One of these is a motor boat, and 
both are handled by means of Blasi davits, which 
| permit of rapid launching with a list up to 15 deg. 

Of the remaining three vessels, the Ramb II, Ramb 
| 111, and Ramb IV, the Ramb III is identical in all 
respects with the Ramb I, while the Ramb II and 
Ramb IV are sister ships. As previously stated, the 
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contract for the latter vessels was placed with the 
dell’ Adriatico, and in this case the 

propelling machinery consists of Sulzer-type 
engines, constructed by the shipbuilders. The engines 
of the Ramb IV are illustrated in Figs. 4 and 5, Plate 
1X, the former showing the main platform between 
the engines and the latter the upper platform and 
cevlinder heads. A switchboard on the same vessel, 
with two of the generating sets, is shown in Fig. 6 on 
the same Plate. A view of the lounge and dining room, 
ilso of the Ramb IV, is given in Fig. 8, while the remain- 


Cantieri Riuniti 
main 1? 


ing figures show the passenger accommodation on board | 


the 
and 


of the Ramb I. Of these Fig. 7 shows 
smoke room, Fig. 10 one of the private suites, 


ll a bath room. 


views, 


Fig 


CONTRACTS. 

Messrs. Trussep Concrete Steet Company, Limited, 
Horseferry House, Horseferry-road, London, 8.W.1, 
inform us that their Hy-Rib steel-mesh reinforcement 
has been specified for ceilings at the Jessop Hospital, 
Sheffield, and for a school at Dolgelly, and for roofs at a 
schoo! in Harrogate and a factory building at Cheltenham 
The firm has also been appointed reinforced-concrete 





engineers for two schools at Tottenham. 
Messrs. Tue Enauisn Evecrric Company, 
Stafford, have received an order from the 
Midland and Scottish Railway Company, which will b 
executed at the firm's Rugby and Bradford works, for 20 
350-h.p., six-coupled, Diesel-electric shunting-locomotive 
juipments. Certain mechanical will be manu 
factured, and the complete locomotives assembled, at 


LIMITED, 
London 


parts 


the railway company's works at Derby With 
introduction of these new locomotives the total L.M.S. 
fleet of Diesel and Diesel electric locomotives will be 
increased to 50 

Messrs. Marcont's Wiretess Tetecrarn Company, 
Limrrep, E ectra House, Victoria-embankment, London, 
W.C.2, have increased the power of the existing long 
wave Marconi broadcasting station of the Icelandic 
Government, at Reykjavik, from 16-kW to 100-kW 


I'he new station, the equipment for which 
at the Marconi Works, Chelmsford, 
inaugurated on August 1. In addition, the Icelandic 
Govern neat has placed an order with the company for 


sorial power, 


was made was 


+ |-kW rolay station to operate on a medium wave- 
enzth. This station will be installed at Eidar, on the 
ust coast of the island. 
Messrs SoGar Atten anv Company, LtITep, 
Im verial St el Works, Saefisld, 9, have recently com- 


peed a plait for Mossrs. Tao Tront Navigation Com- 


p way, Nottin shan, to deal with drodged gravel from the | 





Rive: Tront as mitorial is all under 5 in. in size and 
the ca sacicy of the plant is about 15 tons per hour. It 
in-‘orcp ra sr iving hopper, @ reciprocating feeder, 
abot veyor, a rotary granalator, a continuous bucket 
levator, a return washing screen and accessory plant. 

Messes. LNTeaNationat Compustion, Liurrep, Ald- 
wyeh House, Aldwych, London, W.C.2, have received 
a repeat ord sr from Mossrs. North Metropolitan Power 
Station Company, Limited, for two twin “ L” stokers 
to b» installed at Brimsdown “ B"’ power station under 
Loeffl-r boilers Each machine will be 274 ft. wide by 
24 ft. long, giving a grate area of 660 aq. ft Repeat 
orders for “ L " stokers have also been received from the 
Newport Corporation Electricity Department and from 
Douglas E.ectricity Undertaking, L.O.M. 

Mr. Ernst Schneider, Lincoln House, 296-302, High 
Ho rn, London, W.C.1, sole agent for Messrs. May 
BACH UND MororensBavu, G.M.8.H., Friedrichshafen, 
informs us that of 20 five-coach railcar units to be 
bu by the Netherlands State Railways, 18 units will 

h be titted with three Maybach 600-h.p. Diesel engines, 
built under licence, and the remaining two units with 
enuines of another make 

Exports or Moror Cars rFrrom Great BRITAIN 
The latest Board of Trade Returns show that during 
the first six months of this year, New Zealand purchased 


7,584 cars from the United Kingdom, valued at 982,0391 


Next on the list was South Africa, which imported 
irs the value of 258,3941., and third, British India 
with imports valued at 247,548/ The total number of 
ur manufactured in Great Britain, sold overseas 
luring the half-vear under review. was 26,807, worth 
3,206,919., as compared with 25,760 valued at 
3,035,7551., during the corresponding period last year 
Foreign countries purchased less than one-third of all 
United Kingdom cars exported 
Ine Cunarp Wuarre Star Liner MAURETANIA 





\DPDENDUM In our deseription of the propelling 
machinery of the Cunard White Star liner Mauretania, 
on |} 123, ante, reference was made to the self-closing 
top valves, and the high-lift safety valves We are 
informed that the high-lft safety valves, which are of 
the Cockburn-MacNicoll type, are of an improved 
lesign, embodying a distance-piece between the valve 
chest and the spring, to prevent the high-temperature 
steam from affecting the elasticity of the springs. The 
boiler stop valves are of Messrs. Cockburn’s usual self 
closing type The man@uvring valves, and the com 
bined bulkhead and cross-connection emergency valves, 


are also being supplied by Messrs. Cockburns, Limited, 
the latter valves being fitted with gear operated by oil 
from an Aspinall governor, which comes into 


action if the turbines exceed a predetermined speed 


pressure 


the | 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Locomotive Boilers, standard type No. 1A, fitted with 
steel fireboxes. South African Railways and Harbours, 

| Johannesburg ; October 10. (T. 25,242/38.) 

Transmission-Line Hardware, including bolts, washers, 
eyebolts, pole steps and stays. Public Works Department 
Wellington, N.Z.; October 11. (T. 18,570/38.) 

Power and Control Cables, required for extensions at 
Waitaki power station. Public Works Department, 
Wellington, N.Z.; January 17, 1939. (T. 18,568/38). 

Transformers, 120, oil-immersed, natural -cooled, indoor- 


type. City Council, Johannesburg; September 14. 
(T.Y. 25,411/38.) 
Coal and Manganese-Ore Handling Appliances at 


South African 
November 7. 


Bluff Coaling Wharf, Durban Harbour. 
Railways and Harbours, Johannesburg ; 
(T. 25,448/38.) 

Electric Furnace for melting white metals, capacity 
not less than 1,000 lb., and complete with automatic 
temperature control and pyrometer. South African 
Railways and Harbours, Johannesburg ; September 20. 
(T. 25,449/38.) 

Butt-Welding Machines, two. South African Railways 
and Harbours ; September 19. (T.Y. 25,450/38.) 

Suspension and Strain Insulators for extra high-tension 
transmission line in Mangahao section. Public Works 





Department, Wellington, N.Z November 8. (T. 
25,527 /38.) 
Solid-Copper Conductors, bare, bright and circular, | 


Indian Stores Depart- 
September 15. (T. 


hard-drawn, high-conductivity. 
ment, Electrical Branch, Simla ; 
25,612/38.) 

Electric D.-C. Welding Plants, three, rotary, with 
multi-cylinder Diesel engine and electric motor, each 
mounted on pneumatic-tyred two-wheeled carriages. 
Public Works Department, Wellington, N.Z.; October 
ll. (T. 25,313/38.) 

Cadmium-Copper Wire, 140 tons. 
Department, Wellington, N.Z.; 
25,553/38.) 

Grinding Wheels of various sizes and types. 
Stores Department, Hardware Section, Simla ; 
ber 19. (T. 25.617/38.) 


Post and Telegraph 
October 11. (T. 


Indian 
Septem- 











BOOKS RECEIVED. 


The Institution of Mechanigal Engineers. Proceedings. 
Volurme 138. January to April, 1938. London: 
Offices of the Institution. 

1 Survey of Railway Development and Practice. 
P. E. Garsutr. London Arthur H. 
Limited. [Price 3s. 6d. net.] 

Problems Electrical Engineering. 
Edited by Prorrssor 8. ParRKER 
edition, revised and enlarged. London: 
and Company, Limited. [Price 6s. net.] 

Department of Trade. No. 703. Report on 

Economic and Commercial Conditions in the Netherlands 

East Indies, 1936-1937. By G. N. Cargy. With an 

innex on Trade Conditions in the East Coast of Sumatra. 

By H. B. Henperson. London : 

Office. Price 2s. 6d. net.) 

neteenth Annual Report of the 

1937-38. London H.M. Stationery Office. 

5a. net. | 

wtional Certificate Mathematics. 

Year Course. By P. AsBotr and C. E. KEerripce. 

Price 68. net.] Volume II. Second Year Course. 

By P. Appotr and H. MarsHay. [Price 7s. 6d. net.] 

Volume III. Third Year Course. By G. E. Manon 

and P. Apsotr. [Price 7s. 6d. net.] London: The 

English Universities Press 

Hundert Jahre Kruppsche Betriebskrankenkasse. 


With 
Samira. Third 
Constable 


in 


Overseas 


a 


Ministry of Health, 
[Price 


Volume [. Firat 


a 


1836 bis 


1936. By WitHetM Vosstex. Berlin, 8S.W.68 : Verlag 
fiir Sozialpolitik, Wirtschaft und Statistik, Paul 
Schmidt 

Manuel du Savonnier. By A. MataGrin. Paris, Vle: 
Gauthier- Villars Price 30 francs 

The Inatetution of Civil Engineers. Code of Practice jor 
the Design and Construction of Reinforced-Concrete 


Structures for the Storage of Liquids. 1938. London: 











William Clowes and Sons, Limited. [Price ls. 6d. to 
Members ; 2s. 6d. to non-Members. } 

innual Revie f Petroleum Technolog, Volume 3 
(Covering 1937). Dr. F. H. Garner, General Editor. 
London : The Institute of Petroleum. [Price 10s. 6d.] 
ANGLO-ITALIAN CLEARING AccountTs.—The Depart- 


ment o rrade, 35, Old Queen-street, London, 
S.W.1, calls the attention of exporters to the fact that 


Overseas 


sterling payments, through Sub-Account “ D, were 

made to nite Aingdom reditors on August >» In 
i United | 1 i Aug 6 

respect of deposits effected by Italian debtors on April 23 


This means that the transfer delay in respect of payments 
in Account D, which is the account for deposits by Italian 
debtors in respect of exports of United Kingdom goods 
other than coal, now amounts to 15 weeks. In these 
circumstances exporters are advised to take careful note 
of the figures, showing the position of the clearing 
accounts, usually published in the Board of Trade 
Journal on the tirst Thursday of each month, and to 
exercise Caution in connection with Italian business until 
such time as the clearing position may improve. 


By | 


Stockwell, 
| 


answers. | 


H.M. Stationery | 
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PERSONAL. 

Mr. W. O. Kenninoton has resigned his position as 
managing director of Messrs. Deleo-Remy and Hyatt, 
| Limited, in order to give more time to his activities with 
Messrs. Vauxhall Motors, Limited, of which company he 
has, for many years, been a director. Mr. W. A. CREWE, 
M.I.Mech.E., has been appointed to succeed Mr. Ken 
| nington, who is retaining his seat on the board as chair 
man of the company, Mr. Harry 8. Broom having 
resigned that position. 

Messrs. Heap, WRIGHTSON AND Company, LIMITED. 
Teesdale Iron Works, Thornaby-on-Tees, have opened a 
branch office at Birmingham, at Central House, New 
| street. Mr. L. J. Mogridge has been appointed manager. 
| Dr. Cours J. Smirnerts, M.C., is relinquishing his 
| position on the research staff of Messrs. The General 
Electric Company, Limited, to take up the appointment 
|} of general manager of Messrs. Lodge Plugs, Limited, 
| Rugby, on September 1. 

















LAUNCHES AND TRIAL TRIPS. 


“ Recent Ticer.’—Single-screw oil-tank motorship ; 
| four-cylinder, opposed-piston, Swan Hunter-Doxford 
|} oil engine. Trial trip, August 3. Main dimensions, 
| 500 ft., by 68 ft. 3 in., by 35 ft. 9 in. Built and engined 
| by Messrs. Swan, Hunter, and Wigham Richardson, 
| Limited, Wallsend-on-Tyne, to the order of Messrs. 
C. T. Bowring and Company, Limited, London. 
Barces.—Six canal barges, each to carry 95 tons, 
all launched during July. Main dimensions of each, 
| 78 ft., by 14 ft. 2 in., by 5 ft. 3 in. Built by Messrs 
Harland and Wolff Limited, North Woolwich, London 
E.16, for Messrs. Vokins and Company, Limited, London. 
| “ SELANDra.””— Single-screw passenger and cargo 
motorship ; double-acting, two-stroke Burmeister and 
| Wain Diesel engine. Launch, July 27. Main dimen 


amt. 
sions, 452 ft. 4 in., by 63 ft., by 36 ft. Built by Messrs 
| 





Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Messrs. The East Asiatic Company, Limited, Copenhagen. 

“La Carrrere.’’—Single-screw oil-tank steamer for 
local service in the West Indies ; triple-expansion engine 
supplied by Messrs. The Wallsend Slipway and Engineer 
ing Company, Limited. Trial trip, August 9. Main 
dimensions, 410 ft., by 53 ft. 9 in., by 30 ft. 9in. Built 
by Messrs. Swan, Hunter and Wigham Richardson. 
| Limited, Wallsend-on-Tyne, for Messrs. Trinidad Lease 
holds, Limited, London. 

“ Surttone.”—Cargo motorship ; Doxford opposed 
| piston Diesel engines built by Messrs. Barclay, Curle 
}and Company, Limited, Whiteinch, Glasgow. Launch, 
August 11. Main dimensions, 447 ft. 6 in., by 57 ft., by 
37 ft. 3 in. Built by Messrs. Alexander Stephen and 
| Sons, Limited, Linthouse, Glasgow, S.W.1, for the 
Peninsular and Oriental Steam Navigation Company, 
London. 














CATALOGUES. 


High-Tensile Steels.—Messrs. Colvilles, Limited, 195, 
West George-street, Glasgow, have sent us a unique 
brochure which illustrates types of locomotives, tenders 
and wagons in which their special steels are used, in order 
to effect savings in weight and also to reduce cost of 
manufacture. 

Weather-Resisting Mild Steel.—A publication prepared 
by Messrs. Appleby-Frodingham Steel Company, Limited. 
Scunthorpe, Lincs., and sent to us by Messrs. The United 
Steel Companies, Limited, 17, Westbourne-road, Shef 
field, 10, deals with Kuplus weather-resisting mild stee! 
and with H.T.K. (high-tensile Kuplus) steel. The 
results of atmospheric corrosion and a variety of othe: 
tests on Kuplus are set out, while a detailed summary of 
the results of fundamental tests, conducted by the 
Building Research Station on H.T.K. steel, is also given 

Anti-Vibration Mountings for Instruments.—Messrs- 
Silentbloc, Limited, Victoria-gardens, Ladbroke-road, 
Notting Hill Gate, London, W.11, have issued an interest 
ing catalogue giving particulars of special forms of thei 
well-known Silentbloc mountings for instruments, 
wireless apparatus, &c., used on aircraft, ships and in 
other situations where it is necessary to protect the 
apparatus from vibration. Three forms are dealt with, 
having square, round and pedestal flanges, respectively, 
and suitable for carrying loads from } Ib. to 45 Ib. with 
a deflection of 4 in. 

High-Grade Steels.—Messrs. Thos Firth and John 
Brown, Limited, Atlas and Norfolk Works, Sheffield, 1, 
have sent us two brochures, the one relating to Nitralloy 
nitriding steels and the other to modern steels for all 
purposes. These give informative data on the mechanical 
and physical properties of the materials, while hints on 
fabrication and recommended applications are included. 
Both brochures contain numerous illustrations. The 
modern dealt with include carbon and alloy 
forging steels, materials for machine parts, spring steels, 
tool and die magnet and railway and 
tramway tyre and axle steels. 





steels 


steels, steels, 








TRAINING ScHoot FoR Roap-Moror DrRivers.—A 
training school for railway road-motor drivers is being 
laid out by the Great Western Railway Company just 
west of Taplow Station, Berks. The school will consist 
of a class room, mess room, garage and of 
roadways, including a specially prepared skidding patch, 
various road junctions and gradients, and portable lights 
and road signs. 


a system 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Industry and Coal Prices.—That inflated coal prices 
are driving industry from the use of coal is alleged by 
Mr. 8. C. Goodwin, who is well.known in Sheffield and 
chairman of the Neepsend Steel and Tool Corporation, 
Limited. He told the Corporation’s shareholders recently 
that he was diffident in making remarks about the coal 
industry, especially in view of the difficult times it had 
experienced in the last depression. He thought, however, 
that the industry might be heading back to the thin 
times of the past by their policy of advancing prices 
beyond a reasonable limit. While few would or should 
grudge the coal industry a fair remuneration, yet, 
obviously, when the price of coal became inflated, 
other industries were driven to search for cheaper and 
more economical fuels. Power and heating at reasonable 
prices were vital, not only to the steel and allied trades, 
but many others. Mr. Goodwin added: ‘“ I know there 
are many firms like ourselves determined that within the 
next few years the only coal to be bought will be for a 
few office fires. We are adopting a policy accordingly. 
If the coal industry would spend more time on 
endeavouring to create a greater demand for coal at 
competitive prices rather than concentrating their efforts 
on increasing the price of coal, then they would benefit 
by greater output. and the colliers would have increased 
employment.” Mr. Goodwin revealed that the average 
advance in his Corporation’s selling prices for commercial 
steels was under 15 per cent., yet the average increase in 
their cost of coal was well over 30 per cent., and in one 
instance 48} per cent. Coke had increased by 91-1 per 
cent. The point of view of the coal industry was put 
by one coal owner, who states : “‘ Thanks to neighbouring 
collieries, Sheffield is being supplied with gas at the 
cheapest rate in the country. We are the best friends 
of the Sheffield industries, despite criticisms. You 
cannot get electricity and gas without coal. Look at 
the level of the shares of colliery companies, and you 
will find they are all, or nearly all, standing below par ; 
so how can people say we are making exorbitant profits?” 


Iron, Coal and Steel.—Sheffield’s current industrial 
position shows reports from the various sections so diver- 
gent that it is somewhat difficult to present a general 
picture. Not only does the state of different industries 
vary, but reports from firms operating in the same branch 
of trade are conflicting. Industrialists admit there has 
been a decline during the past six months, but they state 
it has not developed to any alarming extent. This is 
confirmed to a degree by the comparatively small increase 
in the city’s total of unemployed, though short-time 
workers are more numerous. The future is considered 
bright. A slight improvement is reported in the demand 
for raw and semi-finished materials. Furnaces at most 
of the big works are operating to capacity. Prospects 
of the heavy machinery-making and engineering branches 
are considered good. Despite the unsettled state of the 
international position, Sheffield works are handling a 
larger volume of overseas orders. Developments in 
railway construction are likely to provide valuable 
orders. Increased activity at shipyards building mer- 
chant ships is resulting in large contracts being placed 
locally for steel, forgings, castings, auxiliary machinery 
and deck furnishings. Naval requirements are also 
increasing. 

South Yorkshire Coal Trade.—Quieter conditions pre- 
vail in the coal trade as a whole. Output has been 
restricted at many pits, with the result that more miners 
are working short time. Inland requirements of industrial 
coal show steady improvement as compared with a 
month ago, when holiday influences had an adverse effect 
on consumption. Steam cval is an active section. Smalls 
continue in demand by electricity and brick-making 


concerns. The house-coal market is weak, and prospects 
are none too rosy. The export position shows little 
change. 








INTERNATIONAL Burtpinc CLuB.—Excellent premises 
have been acquired for the International Building Club 
at 141, Park-lane, London, W.1. The purpose of the 
club is mainly social, and membership is open to all 
who are associated with the building industry. We 
understand that all the usual amenities of a West-End 
club will be provided. The president is Sir Harold 
Bellman, M.B.E., J.P., and the vice-presidents include 
Sir Edwin Airey, Alderman W. H. Birch, Colonel W. 
Gibson, D.S.O., Sir Raymond Unwin and Sir Jonah 
Walker-Smith. The premises now acquired are at 
present undergoing re-decoration, but the club is to open 
shortly. Particulars as to membership may be obtained 
from the secretary, Mr. L. J. F. Lawler, at the temporary 
4, 35, Basildon-court, Devonshire-street, London, 


Tue Late Mr. C. H. Bown.—We record with regret 
the death of Mr. Charles Henry Bown, M.I.Mech.E., 
M.1.A.E., senior works manager of Messrs. Merryweather 
and Sons, Ltd., Greenwich, which occurred on July 23. 
Mr. Bown, who was sixty-six years of age, was educated at 
Russell Hill School, Purley, and was subsequently appren- 
ticed to Messrs. Merryweather. At the conclusion of his 
apprenticeship, he spent some time in the drawing office, 
and was then placed in charge of the firm’s outdoor 
‘ngineering department. Later he became assistant 
works manager, and on the retirement of Mr. C. J. W. 
Jakeman succeeded to the position of works manager, 
which he held until the time of his death. He was 
closely associated with practically every important 
levelopment in fire-engineering practice during several 





jecades, and had a very large circle of friends in the fire 


service. 





| units, treating plant and finishing stills. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—Very quiet conditions charac- 
terised all sections on the Welsh steam coal market 
throughout the past week. Both inland and foreign 
buyers continued to display only a meagre interest and 
were confining operations to small quantities for early 
delivery. They gave no indication of making purchases 
in respect of their future needs and the amount of forward 
business concluded was very disappointing. In spite of 
this, however, collieries were able to maintain produc- 
tions at a fair level on the execution of existing contract 
commitments. Coals were usually freely available, but 
as surplus stocks were kept within limits quotations were 
without alterations. New contract inquiry continued to 
circulate very sluggishly and the only orders of any 
note on the market were from Greece. The Peloponese 
Railway have asked for prices for the supply of about 
29,000 tons of large coals or patent fuel, while the 
Thessaly Railways were in the market for 5,000 tons. 
The Greek Navy were inquiring for 8,000 tons. The 
bulk of this business in recent years has been held by 
German exporters, who have made big inroads into the 
Greek trade. Best quality large coals were again only 
sparingly offered at full late prices. Sized coals, especially 
the smaller sorts, were in very limited supply and as 
most concerns were fairly well stemmed for these descrip- 
tions over some time to come values were firmly main- 
tained. Smalls remained in very poor request and with 
ample supplies freely available the tone was dull. Cokes 
were freely offered and were easy. Patent fuel and 
pitwood remained slow. 


The Iron and Steel Trade.—Little activity was again 
displayed by the iron and steel and allied trades of 
South Wales and Monmouthshire last week. Demand 
for finished products was still very limited and most 
works were only partially employed in completing orders 
already on their books. Some improvement is, how- 
ever, looked for in the autumn, when existing stocks 
have been reduced. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—The past week has seen very 
little change in the conditions recently ruling in the 
Scottish steel trade, and specifications are still coming 
in at a very slow rate. Not only is there little in the 
way of new business being fixed up, but the inquiry is 
extremely poor. Admiralty work is quite a big factor 
in the industry at the present time, and accounts for a 
fairly large proportion of the current production, but 
orders of a more commercial nature are wanted as these 
would indicate an improvement in general business. 
The demand for black-steel sheets is no better, and most 
of the works are on short-time. Structural sections are 
moving quietly, but makers have a fair amount of work 
on hand. The following are the current quotations :— 
Boiler plates, 111. 18s. per ton; ship plates, 11/. 8s. per 
ton ; sections 111. 0s. 6d. per ton; medium plates, 131. 
per ton; black-steel sheets, No. 24 gauge, in minimum 
4-ton lots, 151. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 181. 10s. per 
ton, all delivered at Glasgow stations. 

Malleable Iron Trade.—In the West of Scotland malle- 
able-iron trade a depressed state is general, as the current 
demand falls far short of capacity. The tonnage on 
order is rather limited and consumers are not placing 
much fresh business at present. The re-rollers of steel 
bars are also facing rather a difficult time, and as there 
are few buyers in the market, broken-time is now general. 
Prices keep steady, and are as follows :—Crown bars, 
131. 5s. per ton for home delivery or export ; re-rolled 
steel bars, 121. 13s. per ton for home delivery, and 111. 
per ton forexport ; No. 3 bars, 12/. 15s. per ton, and No. 4 
bars, 131. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—Perhaps the most important 
note in connection with the Scottish pig-iron trade is the 
fact that production has been further reduced by the 
damping down of two blast-furnaces. The number now 
in operation is nine, whereas there were sixteen in active 
production in the early months of the year. The all- 
round demand is exceedingly poor, and as stocks have 
been increasing steadily during the past month or two, 
makers have sufficient on hand to meet any sudden calls 
for large tonnages. At the moment, there are five 
furnaces producing hematite, three producing foundry 
iron, and one producing basic iron, and until there is a 
marked improvement at the steelworks and the foundries 
there will not likely be any increase made in output. 
Although the position to-day is in marked contrast to 
that of some months back, when consumers were almost 
unable to secure deliveries, there is still a very optimistic 
feeling in the market that business will improve con- 
siderably in most directions before long. Shipments 
of iron ore have been coming in fairly regularly of late 
and good stocks are now held. The following are the 
present prices :—Hematite, 61. 13s. per ton, and basic 
iron, 51. 7s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 0s. 6d. per ton, and No. 3, 51. 18s. 
per ton, both on trucks at makers’ yards. 











PETROLEUM REFINERY IN ALBERTA.—We learn that 
Messrs. The British American Oil Company have decided 
to erect another refinery in Alberta to deal with the 
growing crude-oil production in Turner Valley. The 
new plant, which may be completed early next year, 
will have a distilling capacity of 4,500 barrels of crude 
oil daily. It will be complete with topping and cracking 





NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 
_ The Cleveland Iron Trade.—Business in Cleveland pig 
is virtually at a standstill and prospect of early material 
expansion of demand is not bright, though with dis- 
continuance of import of foreign iron, accumulations of 
Continental tonnage at users’ yards has steadily decreased 
during the past month or two. Local consumption of 
iron is, however, suspended this week by the closing of 
absorbing plant for the annual race holidays. At the 
same time, while encouraging features are difficult to 
find, producers emphasise their belief in revival of demand 
by adhering firmly to stabilised quotations, notwith- 
standing customers’ contention that recognised values 
are too high. Buyers declare their intention to place 
emergency orders only until quotations are reviewed. 
Fixed prices of Cleveland pig are governed by No. 3 
grade of iron at 109s., delivered within the Tees-side 
zone. Quotations are not competitive with figures 
named for Continental products, and no effort is made 
to put through export business. 


Hematite.—Signs of improvement of the unsatisfactory 
statistical state of the East Coast hematite branch of 
trade are still absent. Considerable expansion of demand 
is essential to justify producers in maintaining output at 
present level, and there seems little likelihood of move- 
ment in that direction. Makers’ and buyers’ consuming 
works are closed for holidays, and temporary suspension 
of deliveries adds to the already embarrassingly heavy 
stocks. There is little hope of appreciable expansion 
of demand for home purposes and, in the Cleveland pig 
department of industry, export trade is practically 
unheard of, though occasional small shipments of special 
iron to the Continent are recorded. Stabilised quotations 
keep at the equivalent of No. 1 hematite at 133s., 
delivered to North of England areas. 

Basic Iron.—The nominal price of basic iron remains 
at 100s., but output of Tees-side furnace is used at 
producers’ own steel works only. 

Foreign Ore.—There is little prospect of early resump- 
tion of transactions in foreign ore. Curtailed imports 
for reduced requirements are more than sufficient for 
current needs, and consumers have larger stocks than 
they care to carry. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant and in little request. Local users are heavily 
covered over lengthy periods and are not eo to 
discuss business. Market values are ruled by good 
medium qualities at 27s. 6d. at the ovens, and sellers are 
keen to book orders. 

Manufactured Iron and Steel.—Manufacturers of semi- 
finished iron and steel are taking advantage of the annual 
race holiday this week to carry out repairs and renewals 
at the works. Consumers of semi-finished commodities 
are overbought, and producers have larger stocks than 
they care to hold. Steel semis are more plentiful than 
are other descriptions of material. In the finished 
industries, producers of heavy steel have a good deal of 
work to execute, but need orders to maintain output 
at present level. Manufacturers of light steel are less 
favourably situated and sheet-makers are very short of 
orders, while some foundry departments have little work 
to execute. Principal market quotations for home trade 
stand :—Common iron bars, 131. 5s. ; steel bars, 111, 18s. ; 
soft steel billets, 7/. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 15l. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
111. 18s.; steel ship, bridge and tank plates, 111. 10s. ; 
steel angles, 111. 0s. 6d.; steel joists, 111. 0s. 6d.; tees, 
121. 0s. 6d.; heavy sections of steel rails, 101. 15s, 6d. ; 
fish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, 
151. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 181. 10s. 











Launcu oF IraLiaAn Torrepo Boats.—The two small 
lestroyers Circe and Calipso, of the Alcione class, which 
are classified as torpedo-boats in the Italian naval 
official lists, have recently been launched from the 
Sestri Ponente shipyard, Genoa, of Messrs. Ansaldo. 
Each vessel has a displacement of 690 tons and is armed 
with three 3-9-in. guns, eight smaller anti-aircraft guns, 
and four torpedo tubes. The designed horse-power of 
the steam-turbine propelling machinery is 19,000, and the 
designed speed, 34 knots. 





STANDARD SPECIFICATIONS FOR ELECTRIC 
Licutinc.—Four specifications issued by the British 
Standards Institution, 28, Victoria-street, London, 
S.W.1, refer to electric-lighting equipment. The first, 
No 232—1938, is a second revision of the publication 
dealing with vitreous-enamelled steel reflectors of the 
open dispersive type, in which the efficiency of reflectors 
from 100 watts to 1,500 watts has been increased from 
60 per cent. to 70 per cent., and other minor modifications 
made. The second specification, Mo 535—1938, is a 
second revision of that dealing with miners’ lamp bulbs. 
Progress in the art of manufacture has made various 
improvements possible and the — have a longer 
average life. The remaining two publications, Nos. 793 
and 794—1938, are new specifications, respectivels 
dealing with tungsten-filament electric lamps and fittings 
with partial daylight-colour correction, and with trans- 
formers for low-voltage lighting, below 1 kVA rating, 
excluding transformers for use in mines. These specifica- 
tions cover the general requirements and conditions of 
test of the lamps and fittings, and such matters as the 
standard sizes, voltages and regulation of the trans- 
formers. All four specifications are obtainable from the 
| Institution. price 2s, 2d, each, post free. 
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ENGINEERING TRAINING AND 


EDUCATION. 


lniversity College of Swansea We have received 
the prospectuses of the Departments of Engineering 
and Metallurgy of University College of Swansea, 
Singleton Park, Swansea The College provides pass 
md honours dewree courses and diploma courses, ex 
tending over three vears, in civil, mechanical and 


ind diploma courses 
he tallurgy 


electrical engineering. and degre 


extending over three or four vears, in 


in metallurgical engineering 


An honours degree cours¢ 
ix also available Full details respecting schemes of 
study. svilabuses, and time-tables are contained in the 


wrospectuses, While particulars of fees and scholarships, 
| | } 


and regulations for admission to the College and for 
candidates taking degrees of the Universitv of Wales 
ire also included. Copies of either prospectus may be 
obtained on application to the Registrar, at the address 
riven above The Michaelmas term of the 1088.39 
session opens on Tuesday, October 4 

Leet onl I Nteel \ course of 24 lectures on 

Iron and Steel” will be given by Vr. T. Barton Kelly, 
on Thursdays, from 6 to Dm... cOMmencng on 
September 20. in the Department of Commercial 
Products of City of London Colleg Ropemaker-street 
Moortields, E.C'.2 Che svilabus includes iron ores, 
the manufacture of pig, wrought and ingot iron, 
malleable iron. ferro-alloys, steel in modern engineering, 
commercial steelmaking, characteristics of steel, tin 


plates and galvanised sheets, special and alloy steels, 
economics of the steel industry, tests, heat-treatment, 
structure and constitution of iron and steel. fatigue, 
nnd commercial considerations and markets The fee 


tow the 


ourse, applicable to all students resident in the 
“iminmistrative County of London, and to most other 
students, is 25e. 6d \ College examination in iron 


and steel will be held at the conclusion of the course 
and short-course certificates awarded to 
students. The J. Gray Buchanan Prize of 31. will be 
given on the results of the examination. 
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8. CoTTRELL PRECIPITATOR aND GaAs Booster. 


College, Basinghall Street, London, E.C.2, has conferred 
the distinction of Fellow of the Institute upon Sir Martin 
Onslow Forster, D.Se.. F.1.C., F.R.S., Mr. Perey Good, 
A.M. Inst.C.E., M.I.E.E., and Mr. Frederic Newhouse, 
M.Inst.C.E. 
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OPTICAL AIDS TO VISION. 

| WhutLe it may be said that during recent years 
| scientific ideas have tended to move away from our 
ordinary notions of natural phenomena, this is but a 
temporary movement, for the experimental scientist 
| is ultimately compelled to view Nature through the 
|eye, as béing the only window open to him. A 
special interest is accordingly attached to the 
| remarks made by Lord Rayleigh under the heading 
| of * Vision in Nature and Vision Aided by Science,” 
|in his Presidential Address delivered before the 
| British Association at Cambridge, on Wednesday. 
| It is not, however, to be supposed that the abiding 
| achievements of civilisation depend solely on vision 
|in the optical sense, as there still remains the work 
| of interpreting what is seen. A noteworthy illustra- 
| tion of the power of interpretation in engineering 
|science is to be found in the concept of entropy, 
which is of fundamental significance in modern 
thermodynamics. The point is of some importance 
|in the general method of science, by reason of the 





| latter must be cut off by means of a slit, but if this 
is too narrow the outlines of the prominences 
cannot be seen, so that a compromise must be 
made. A reasonably broad field is, on the other 
hand, included in the practically single view given 
by the spectrohelioscope of Mr. G. E. Hale, and 
it is easy to understand why this instrument has 
greatly facilitated the very difficult task of looking 
for bright hydrogen eruptions on the sun’s disc. 
Research in this sphere of the universe may seem 
far removed from mundane affairs, until it is realised 
that astronomers have thus shown the _ bright 
eruptions of the red hydrogen lines to be in some 
way closely identified with the fading of short 
radio waves over the illuminated hemisphere of the 
earth, and the brightest eruptions to be simultaneous 
with disturbances of terrestrial magnetism. These 
matters have an obvious bearing on wireless tele- 
graphy and on navigation, though they do not 
exhaust the contributions of astronomers to modern 
technology. From a study of the planet Neptune 
it has been inferred that its atmosphere contains a 
paraffin which is of neither animal nor vegetable 
origin, so that, as pointed out by Lord Rayleigh, 
geologists might usefully take account of this deduc- 
tion in discussing the origin of terrestial petroleum. 

The unassisted eye offers a remarkable example 
of the economy exhibited by Nature, since it allows 
relatively rapid changes to be seen within a field of 
view extending over nearly a hemisphere ; and it 
responds best to the wave-lengths that are most 
abundant in daylight or moonlight, with a maxi- 
mum sensitivity to the yellow-green of the spectrum. 
It follows from a preceding remark that the eye may 
be adapted to scientific needs by forgoing some of 
these qualities, especially the large field of view, 
and the substitution of a photographic plate for the 
retina leads to a considerable extension of the 
observable range of the spectrum, particularly in the 
direction of comparatively short waves, even down 
to those associated with a moving electron. Further- 
more, if the retina is replaced by a photo-electric 
cell, with a wire playing the part of the optic nerve, 
the impressions can be made metrical and so recorded 
on paper. By means of such devices it is possible 
| to count electrons, explore the structure of atoms, 
examine the disintegration of radioactive substances, 
and thus trace out the mutual relation of the 
elements. An elaboration of this train of thought 
would bring under review almost the whole of 
observational science. 

Such a generalisation cannot easily be made with- 
out taking account of the fact that histological 
investigations into the structure of the retina, and 
its connections with the optic nerve, have disclosed 
the light-sensitive parts of the eye to be of two kinds, 
known as rods and cones. These components, 
according to present ideas, serve different purposes ; 
the rods are only used in night vision, and do not 
distinguish colour ; the cones are the most important 
in the centre of the field of view, where vision is 
most acute, and it is believed that in the foveal 
region each cone has its own separate nervous com- 
munication with the brain. But these inferences 
are not readily reconciled with fact, the reason 
| being that the cross-section of the optie nerve is 
| too small to assign a different nervous fibre to each 
of the millions of rods, except by assuming that a 
single fibre serves hundreds of rods. This means, 








fact that the difference between a savant and other | using Lord Rayleigh’s analogue, that the retina on 
| workers lies in the ability of the former to interpret | to which the image is received has a structure, the 
| what is merely seen and measured by the latter. | picture on the retina being comparable with an em- 
| This applies also to master craftsmen, of which the | broidered design, and this also has a structure. Since 
| painter is a notable example, inasmuch as an/|such a network cannot embody details which are 
enduring work of art is an interpretation of things | smaller than the mesh of the canvas that is to carry 
which are hidden from an untrained mind, and | the coloured stitches, the only method of obtaining 
certainly not comprehended in a photograph. | more detail is to make the design, or rather such 

With these reservations there are some interesting | diminished part of it as the canvas can accommodate, 
cases where artificial resources help to improve | on a larger scale, and similarly modify the picture 
colour discrimination, as in spectroscopy, though | on the retina, with the aid of lenses, In this analogy. 
the gain is commonly obtained at the expense of | the individual rods and cones correspond to the 
the field of view. In certain circumstances, how- | individual meshes of the canvas, and a more detailed 
| ever, it is impracticable to sacrifice the form of the | picture on the canvas can, again, only be secured 
|object entirely to colour discrimination. For | by restricting the field of view. This procedure is 
|example, the prominences of the sun’s limb which | involved in the design of astronomical telescopes, 
| are a feature of the darkened sky during an eclipse, | in which the lens must be large enough to give a 
| may be studied by utilising prismatic dispersion for | sufficiently bright image. Thus, the true nature 
| the purpose of separating the monochromatic red | of a double star cannot be understood unless the 
light of hydrogen from the sky background. The! two images are small enough not to overlap and 
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far enough apart to fall on separated regions of 
the observer's retina. It may seem paradoxical 
that the image of a star should diminish with increase 
in size of the telescope, but this arises from the wave 
character of light. 

In this sense there is no limit as to what a tele- 
scope can do in revealing distant worlds, as it is 
only a matter of constructing a sufficiently large 
for the purpose. With a microscope 
there is, on the contrary, a very definite limit when 
ordinary light is used, for magnification alone is 
then inadequate beyond a certain stage, due to the 
fact that points on the object which are something 
less than half a wave-length, say, 0-00001 in., apart 
cannot be distinctly separated. ‘This constitutes the 
theoretical limit for a microscope with ordinary 
light, and it has been practically reached. As micro- 
scopic resolution depends on having a fine structure 
in the light itself, a small advantage may be gained 
by recourse to photography with ultra-violet light 
instead of light. In this region of the 
spectrum, however, almost everything is opaque, 
though Mr. J. W. Barnard has, in his research into 
the nature of viruses, partly obviated the obstacle 
by using the strong ultra-violet line of the mercury 
vapour lamp, which has about half the wave-length 
of green light. With the help of ultra-violet light 
microscopists have progressed as far as is possible 
in using short waves with ordinary lenses, because 
the available kinds of material are useless for shorter 
waves than those referred to above. 


instrument 


visible 


It might, therefore, seem that this position repre- | 


sents a final end to investigations into the infinitely 
small. This would probably be the case but for 


| 


the aid afforded by cathode rays, which have the | 
| generally lay not far below the surface of even the 


property of being bent by electric and magnetic 


forces, and far-reaching analogies have been traced | 
between this bending and the refraction of light by | 
|which the Minister has addressed to His Majesty 


solids. Stated briefly, a system of ** electron optics ° 
has been elaborated on this in which it 
explained how a beam of cathode rays issuing from 
a point can be reassembled into an image by passing 
through a localised electrostatic or magnetic field 
having axial symmetry. The electrostatic or mag- 
netic lens thus formed gives a magnified image of 
the source of electrons on a fluorescent screen, to 
mention the simplest kind of apparatus. 
length associated with an electron-stream of mode- 
rate velocity is so small that if the perfection of the 
optical instrument could be introduced into the 
electron microscope, it should be able to resolve the 
actual atomic structure of crystals. At the present 
time this standard of perfection is very far from 
being attained, the electron microscope being much 
further from its own ideal than were the earliest 
optical types. Nevertheless, experimental instru- 
ments of this kind have been constructed with a 
resolving times better than the 
The difficulty of using 
such instruments, in one important field of research, 
lies in applying them to practical biological problems, 
since the delicate specimen is naturally exposed to 
the severe bombardment of the electrons. There 
is, notwithstanding, some possibility that eventually 
the obscure region between the smallest organisms 
and the largest crystalline structure may be explored 
by 


basis, is 


power several 


modern optical microscope. 


electron Microscopy 


The intricate nature of the human eye is, perhaps, 


best illustrated by the latest step forward, to 
which Lord Rayleigh referred, that is towards 
television involving the use of a photo-electric 
surface divided into minute areas which are 
electrically insulated from one another. It would 
be practically impossible to imitate the human 
eve and attach a_ wire, representing a nerve 


fibre, to each of these areas. seeing that there are 
probably about half-a-million connections between 
the retina and the brain. While a single connection 
suffices in the artificial apparatus of television, it is 
in effect attached to each of the minute areas in 
rapid succession by the process of scanning the 
image. The photo-electric mosaic is on one side 
of a thin mica sheet, and a continuous metallic coat- 
ing on the other side gives the connection, by electro- 
static induction. Thus, each element of the surface, 
and corresponding part of the backplate, constitute 
a separate small condenser, the operation of scanning 
being achieved by traversing, at a rate of not less 
than twenty times a second, a beam of electrons 


The wave- 
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over the mosaic, line by line. 
element is losing electrons more or less rapidly, and 
this loss is made up by the scanning beam as it 


passes over the element, when the consequent dis- | 
charge of the small condenser concerned initiates an | 
electric signal in the wire attached to the back-plate. 


The strength of this signal accordingly depends on 
the number of electrons lost to the element since the 


previous scanning and, therefore, on the luminous | 
A momentary 


intensity of that part of the image. 
picture is in this manner transformed into a series 
of electric pulses which can be amplified and trans- 
mitted as wireless signals to a distant station, where 
a beam of electrons follows and imitates the periodic 
movements of the scanning beam, the picture being 
completed in about one-twenticth of a second. 





ENGINEERING AND PUBLIC HEALTH. 


THE nineteenth Annual Report* of the Ministry 
of Health for the year ending March 31, 1938, 
which was published by the Stationery Office last 
week, opens with the following sentences :—‘ An 
eminent preacher, whose bicentenary is being cele- 
brated this year, claimed all the world as his parish. 
In a similar sense, it might be said of the Ministry 
of Health that the whole community is within its 
province, since its work affects the personal 
welfare in one way or another of every member of 
the public.”’ It will thus be seen that this document, 





as we pointed out of its forerunner last year, is in| 


the new style of Government publications. Its 
object is not only to convey information, but to be 
readable ; and it does not disdain the attempt to 
strike the chords of pity and admiration which 
most thick-skinned of human beings. This is 
particularly apparent in the covering memorandum, 


himself. In this, a striking, though not, we think, 
exaggerated, contrast is drawn between the condi- 
tion of what are called the environmental services 


water supply, disposal of waste products and | 


control of infectious diseases 
ago and to-day. The that have been 
made are undoubtedly Indeed, there are 
some who argue that it is in these directions alone, 
or nearly alone, that the benefits which have been 
obtained are not set-off by counteracting dis- 
advantages. (For instance, ease of communication 


one hundred years 
advances 
yreat. 


in its many forms has advantages, but it cannot be | 


denied it also has its disadvantages.) There is, 
of course, a lesson in all this and it has still to be 
fully learnt. Whether, however, it can best be 
taught by sober statement, or whether, as the 
Ministry seems to think, perhaps rightly, with the 


example of some modern writings before its eyes, | 


it can only be brought home by hyperbole or by the 
uses of what Stevenson called the purple patch, is 
a matter for argument. However, we are becoming 
literary ourselves, and must turn to those portions 
of the report which most intimately concern engi- 
neers. These, of course, have as their object the 
maintenance and improvement of the public health, 
but they form only a small, if important, part of 
the activities of the Ministry, whose claim to a 
greater universality of interest we have already 
quoted. 

As regards sanitary services, progress was well 
maintained during the year under review. The 
loans sanctioned for sewerage and sewage disposal 
rose from 5,413,350/. to 6,993,831/., an increase of 
29 per cent. over the previous year, and those for 
water supply from 4,212,000/. to 4,822,000/., an 
increase of 20 per cent. The result was, as is justly 
claimed, a immunity from water-borne 
diseases. This immunity in the circumstances in 
which so many of us live is, however, only obtainable 
by unceasing vigilance as is shown by the recent 
disastrous outbreak of typhoid fever at Croydon. 
Improvement can, of course, be made by the 
more general provision of pure water supplies. 
It is, therefore, pleasant to note that substantial 
progress has again taken place in this direction in 
rural areas and that the important step was also 
taken of reminding water undertakers of their 


greater 


* Nineteenth Annual Rep rt of the Ministry of Health, 
1937-38. London H.M. Stationery Office. [Price 
5s. net.) 
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statutory duty to provide wholesome water. It 
is pointed out in this connection that the under- 
| taking must be under the supervision of a qualified 
engineer, who should be a chief officer of the 
responsible authority, and that constant analysis, 
and, if required, treatment of the supplies, is 
necessary. As regards pollution, the committee 
appointed to examine this question recommended, 
it may be recalled, the reduction of the number of 
bodies dealing with this problem ; and the appoint- 
ment of entirely new bodies, who would take over 
all the duties relating to one river. This question 
is now, as is well known, being considered by the 
Central Advisory Water Committee, but in dealing 
|with it the report points out that action by an 
individual local authority, as regards the part of a 
river which runs through its area, is clearly of little 
avail if action is not taken to prevent pollution 
What is needed is joint action by some 
body, who would also take over the duties of the 
Catchment and Fishery Boards. We do not know 
whether this is prejudging an issue, but it would 
seem advisable that action on these lines should not 
| long be delayed. 


elsewhere. 


Atmospheric pollution, too, calls for joint action ; 

| and it is the policy of the Minister to encourage the 
| formation of regional committees for this purpose. 
|The fundamental difficulty, which is common to 
| both problems, arises from the association of pollu- 
| tion with industrial processes. Parliament has been 
careful to avoid imposing restrictions which might 
| hamper industry, and it is therefore a defence against 
|legal proceedings for pollution that the best 
| practical means of preventing it have been adopted. 
| Unfortunately the best is often not very good and 
the successful work which has recently been done by 
the Water Pollution Research Board on the treatment 
|of the effluent from beet sugar and milk factories 
is therefore important. Similar work with, we 
| hope, similar results, is also being carried out by 
}a number of Government Departments on atmo- 
spheric pollution. The Minister has no doubt that 
both local authorities and individuals will co-operate 
in all practicable measures to combat these two 
forms of pollution, and we also trust that this 
optimism will be justified. 





| That public cleansing is an important factor in 
| public health is becoming increasingly recognised. 
| This is shown by the fact that the loans sanctioned 
|for this service during the year under review 
amounted to 481,211/., compared with 281,835J. in 
1936-37. On the other hand, the Minister still has 
|to deplore the attitude of those local authorities 
| for certain large areas who are reluctant to form a 
unit of administration for this service under a 
separate committee with its own responsible officer. 
Few, if any, services show a more marked return 
| in efficiency and economy from specialisation and 
concentrated attention to detail. 

A lengthy section of the report is naturally devoted 
|to housing. During the year steady progress was 
| maintained in the eradication of slums, the abate- 
ment of overcrowding and the provision of good 
|and cheap houses. What this means is shown by 
the statement that from the end of the War to 
March 31, 1938, 3,500,000 houses were provided 
in England and Wales. Of these over 1,000,000 
had been built by local authorities and the re- 
mainder by private enterprise, an increase of about 
45 per cent. over the number in existence at the 
Armistice. Since 1933 more than 800,000 people 
have been removed from slums into new houses. 
| As regards the latter problem the revised pro- 
| gramme now comprises 430,000 houses for demoli- 
ition, an increase of 54 per cent. on the original 
| figure. During the last five years 168,984 houses 
have actually been demolished and the plans of 
262,807 replacement houses have been approved, 
of which 186,755 have been completed. In other 
words the number of houses approved by the end of 
the year was nearly 94 per cent. of the houses to 
be demolished under the original slum clearance 
programme and the houses completed numbered 
about 67 per cent. of that programme. At March 31, 
1938, local authorities and housing associations had 
68,852 replacement houses under construction, and 
these were being completed at the rate of about 
7,000 per month. In addition, 59,633 houses had 
been approved for general needs and a proportion 
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of this number are to be used for replacement pur- | 
poses. Though these figures apply solely to urban | 
areas, it is satisfactory to learn that in many rural | 
districts the original slum clearance programmes | 
are nearing completion, and that the related problem 
of overcrowding is also being energetically dealt 
with. 

As regard town and country planning, the out- 
standing feature of the year was the progress made 
in the preparation of planning schemes. The 
number submitted for approval was 96, compared 
with 76 in 1936-37, and 21 in 1935-36. Another 
158 were adopted locally, but not submitted as 
compared with 139 at the end of 1936-37 and 84 
at the end of 1935-36. A third feature was the 
number and variety of fresh efforts for the pre- 
servation of the country side, while useful work 
was also done towards the restriction of ribbon 
development and on various points in connection 
with the erection of buildings. During the yeai 
under review the Public Health Act, 1936, came inte | 
force under which the Minister is empowered to 
make regulations giving effect to the International 
Sanitary Convention for Aerial Navigation. These 
regulations are designed to prevent the introduction 
of infectious diseases into this country through 
the medium of air-borne traffic and resemble the 
Port Sanitary Regulations, 1933, in general scope. 
They are applicable to all Customs aerodromes, 
and any such aerodrome that has an organised 
medical service may be designated a Sanitary 
Aerodrome. In certain circumstances, aircraft 
landing elsewhere may be required to proceed to a 
Sanitary Aerodrome. Incoming aircraft may be 
temporarily detained if the presence of infectious 
disease on board is suspected in order that the 
appropriate precautionary measures may be taken. 
As regards outgoing aircraft special measures of 
control are available for dealing with plague, yellow 
fever, typhus fever and smal!pox. 











NOTES. 
A New ATLAntTic SPEED REcorRD. 


THROUGHOUT the extended period of construction 
of the Queen Mary and on many subsequent 
occasions, the Cunard White Star Line has depre- 
cated any suggestion that “racing” might take 
place between its ship and those of other lines and 
flags. Nevertheless, we trust that congratulations 
may be tendered to the company, and to the tech- 
nical staff concerned, afloat and on shore, on the 
excellent performance represented by the Queen 
Mary’s latest round voyage, in which no less than 
five new Atlantic records are reported to have been 
established. It may be, as has been demonstrated 
lately, that a lone airman can fly the Atlantic “* by 
accident,” but the voyages of express liners are 
differently ordered. The carefully-timed schedules 
of a service such as that in which the Queen Mary 


there seems no reason to suppose that, whenever 
such an effort is demanded, it will not be forth- 
coming, or that the power output, which such an 
average demands, represents the maximum of which 
the machinery is capable. [t is understood that the 
experiment of fairing the shell-plate laps with 
cement, which was a noticeable feature of the 
Mauretania at her launch on July 28, has also been 
carried out on the Queen Mary ; and this, no doubt, 
has aided materially to bring about her very 
noteworthy achievement. 


ENGINEERING AT MELBOURNE UNIVERSITY. 


The history of the Engineering School of the 
University of Melbourne dates back to 1862, when 
the colony was still grappling with the difficulties 
of land settlement. Its efforts were, therefore, for 
the next twelve years directed almost exclusively to 
producing civil engineers. Even for this purpose, 


| however, its resources were meagre, consisting only 


of one lecturer and one class-room, with a lathe 
in a cellar below. In 1882 the first course leading 
to a degree in engineering was instituted at a time 
when the prosperity of the State was becoming to 
depend on large scale mining enterprises. The first 
professor was W. C. Kernot, who occupied the chair | 
with distinction until his death in 1909. Still 








Port Augusta line now constitutes a portion of the 
main east to west express route, the only break 
of gauge between Melbourne and Kalgoorlie occur- 
ring at Port Pirie. Tospeed up the traffic a system 
of automatic colour-light signalling has been 
installed between Salisbury and Port Pirie, in 
conjunction with electric staff working, while the 
telephone train-control system has been extended 
from Redhill to Port Pirie. At Islington Work- 
shops, three new 4-6-2 type light Pacific broad- 
gauge locomotives, six passenger coaches and 
17 goods vehicles of various types were con- 
structed during the year, in addition to numerous 
alterations and repairs to rolling stock, and the 
manufacture of boilers, castings, forgings, crossings, 
fishplates, baseplates and other railway material. 
The undertaking possesses 51 railcars and 29 trailers, 
but whereas the steam train-mileage increased by 
223,293 during the year under review, as compared 
with 1935-36, the railcar mileage declined by 
78,606. This state of affairs is attributed to the 
substitution of steam passenger trains for railcars, 
to cope with the heavy traffic arising from the 
Centenary Celebrations, and also to improvements 
in the freight-train services. 











later, when Victoria undertook the development of 
its secondary industries, advanced instruction in | 
both mechanical and electrical engineering was | 
established, in 1907 and 1912, respectively, while | 
shortly afterwards most of the existing buildings | 
were erected. The teaching of agricultural engin- | 
eering was started in 1918, and a chair of metallurgy 
was endowed in 1924. At the present time, the 
occupant of the chair of engineering is Dr. Aubrey | 
Burstall, who took up his duties last year, at a| 
time when the Commonwealth Government first 
made money available for research work at the | 
universities. A substantial part of Melbourne | 
University’s share of this money has been allocated 
to the Engineering School, and under Professor 
Burstall’s direction investigations are being carried 
out into the behaviour of the high-speed producer- | 
gas engine. At the same time, a research into the | 
properties of Australian dielectrics is in progress, | 
under the supervision of Associate-Professor Brown. 
Apart from this useful work, the trend of industry 
is attracting an increasing number of electrical 
engineering and aeronautical students, and more 
space for them and other purposes is urgently 
required. A scheme of rebuilding has therefore 
been prepared to form part of a complete plan for 
a fully-equipped Engineering School at a cost of 
about 200,0001. An appeal for funds for this 
purpose has met with good response, the Victorian 
Government having made a grant of 30,000]. and 
the subscription list from manufacturers being 
headed by a subscription of 10,0001. by Messrs. 
H. V. Mackey Massey Harris and Associated 
Contributors, Limited. 

















and the Normandie are engaged, and the constant 
communication that can now be maintained with | 
both terminal ports throughout the voyage, invest | 
the achievement with all the quality of a scientific | 
test. On the westward passage, according to a 
statement issued by the company, tidal conditions | 


Tue Souta AUSTRALIAN RALLWAYS. 


The railways of South Australia, which are owned 
and worked by the State, comprise 1,480 miles of 
5-ft. 3-in. gauge line and 1,078 miles of 3-ft. 6-in. 
gauge line. The annual report of the Railways 





RIVER FLOW PROBLEMS. 
By Dr. Hersert Cuatiey, M.Inst.C.E. 
(Continued from page 166.) 

V.- 

OvutTsipE the bar of a tidal river the current 
conditions change. ‘The ebb and flood both run 
in a broad sheet over the continental shelf, the 
incoming flood currents increasing in intensity as 
the water shallows and the outgoing ebbs being 
helped by the fresh water efflux to a degree which 
diminishes away from the estuary. Coastal currents, 
if any, swing the flow laterally. In practically all 
cases the bed slope of the shelf is steeper than the 
natural slope of the river within its mouth, but the 
stratification of the water due to the salinity of 
the sea water, the increasing depth and the turbu- 
lence due to the mixing of the fresh water with the 
relatively still sea water form a continuous absorber 
for the kinetic energy of the river water. 

An interesting but rather academic aspect of 
delta formation is its relation to the secular accelera- 
tion of the moon. The drag of the tidal forces of 
the sun and moon causes tidal currents. In the 
deep open sea the kinetic energy of these currents 
is reconverted to potential, and the losses by friction 
are small, but on continental shelves and in estuaries 
a large fraction of the kinetic energy is converted 
into heat by friction and turbulence. The heaping 
up of the tide is a correlated feature. It follows 
mechanically that the kinetic energy of flood 
currents should generally be more than that of ebb 
currents. As equal volumes of water are involved, 
the duration of the ebb must then be greater than 
that of the flood. This difference of duration will be 
enhanced in « 1 near to an estuary by the non-tidal 
discharge of the river, which combines with the 
tidal ebb. 

If the maximum kinetic energy of the flood 
currents in an estuary is, say, 1} ft.-lb. per pound 


De.Ta FORMATION. 





at Southampton delayed the sailing and made | Commissioner, Mr. C. B. Anderson, for the twelve 
necessary an increase of average speed. The cross-| months ending June 30, 1937, which has recently | per second) and the maximum kinetic energy of the 
ing was made in 3 days 21 hours 48 minutes, giving | been issued, shows that the gross earnings of the ebb currents is the same, and the ebb contains an 
an average of 30-99 knots, as compared with the | undertaking for the year were 3,021,662/., compared | additional volume of aie due to non-tidal run-off. 
Normandie’s figure of 30-58 knots. Thg record for | with 2,890,710/. in the year ending June 30, 1936. | then the kinetic energy of the tidal fraction of the 
the fastest crossing in either direction still remained | The percentage of working expenses to earnings was | eh} is less than that of the flood and the kinetic 
with the Normandie, which averaged 31-20 knots | 81-0 and the net surplus of 574,113/. was equivalent energy per pound of the non-tidal run-off must be 
between the Ambrose Channel light-vessel and/to a return of approximately 2 per cent. on the| more than that of the flood to bring the kinetic 
Bishop Rock in August, 1937. Now, however, the | capitalinvested. Among the new works undertaken ‘energy per pound of the total ebb up to the same 
Queen Mary has beaten this figure also, having| during the year under review was the extension | yajye, Thus, if the whole ebb contains 20 per cent. 
covered the 2,938 miles between these.two points in| of the Salisbury to Redhill broad-gauge line to| o¢ added oom tidiel water (25 per cent. addition to 
3 days 20 hours 42 minutes, at an average speed of | Port Pirie, a distance of 29 miles. This was nearing | the influx), and both flood and ebb have 1} ft.-Ib. of 
31-69 knots. In the course of the westbound | completion when the report was written and was, | ;inetic energy per pound 
passage she covered 790 nautical miles between} in fact, opened to traffic shortly afterwards. In 1-0 5. 1-2 (1-5) 
noon on August 5 and noon on August 6, an excess | connection with this, the 4-ft. 8}-in. gauge Com- | ; ; selina wb 

of nine miles over the previous record for a day’s | monwealth Government Trans-Australian Railway, | Where x is the kinetic energy of the non-tidal 
run, held by the Normandie. The Queen Mary has | from Kalgoorlie, was extended from the previous | W@ter and y is the loss of kinetic energy of the flood 
eastern terminus, at Port Augusta, to Port Pirie, | turned to ebb ; whence 
This extension was | | 
Some time | completed in July, 1937, and a new mixed-gauge 


| (corresponding to a maximum velocity of 10 ft. 


6-22 t 





now the distinctions of the longest day’s run, the | 
shortest passage and highest average speed in each|a distance of some 55 miles. 
direction, and the fastest round voyage. 
may elapse before service conditions require the 
present performance to be repeated or excelled, but 


15+ 5y 


In more general terms, if the maximum velocity 


|terminal station constructed at Port Pirie, with of the flood influx is v,, its volume Q,, and the ebb 
| the result that the Adelaide, Salisbury, Port Pirie, | efflux has a volume Q, + Q, (Q, being the non-tidal 








224 








ENGINEERING. 


[AuG. 19, 1938. 


nls, with an effective velocity head 55) ¥ith * RENT VALLEY JUNCTION RECONSTRUCTION ; L.MS.R. 


maximum velocity r,, and + Mis then 
Qs. - Q, | +—y | =(Q, + Q,)—! 
24 2g J 24 
‘ i Q, y 
2y 2g Q, 
In other words, if the ebb current is to be as 


strong as the flood, the kinetic energy of the non 
tidal discharge must exceed the maximum kinetic 
energy of the flood (per unit mass in each case) in 
a degree dependent on the ratio of the flood volume 
to the non-tidal discharge and on the friction loss of 
the tidal currents 

For large estuaries it only rarely happens that 
the kinetic energy of the non-tidal flux entering 
the estuary from above exceeds the kinetic energy 
of the flood tide entering from below, so that the 
per unit mass of the combined efflux 
is generally than the flood energy per unit 
The corresponding loss of velocity is pre- 
sumably the reason for delta formation, which will 
not tend to occur in those rare cases where the ebb 
eftlux velocity is equal to or more than the flood 
This is rather an important point 


ebb energy 
less 


TNASS 


influx velocity. 
since it is often assumed that the ebb is necessarily 
stronger than the flood, whereas this is usually only 
the case in the inner parts of the estuary, where the 
tidal currents have weakened 

Irrespective of the presence of a river, there are 
tidal currents running in and off the continental 
shelf. Thus, off the Yangtse estuary the 100-fathom 
line is about 330 miles from the coast, the bed slope 
vradually increasing towards that line, and currents 
occur throughout this area, the Yellow Sea. This 
Japan, Korea and 
at all 
is close to land, is 


sea is almost surrounded by 
(hina, the spring tidal 
points, even where deep water 
of the order of 10 ft 

\ssuming the tide in 


and range coastal 


or more 


this open sea to be of 10-ft 


range, the tidal currents at the 100-fathom line 
have a maximum value of 
/ Ww 
,qd (32 600 , 2-27 ft. per se 
j ; 


lhis current will be mainly on the surface in such 


lee p water 


At the 5-fathom line, some 18 miles from the 
Yangtse bar, the maximum velocity has increased 
te 

oo e I2 ~ 
32 MO > Sit. per sec 


and extends through a large fraction or even the 
whole of the depth of the water. 


The speed of the wave (\ qd) averages well ove 
ti) ft. per second, so that the travels mor 
than 500 miles in the tidal period of 12) hours, 
reaching the coast the 100-fathom line (330 
hefore the has finished and 
the superposition of the waves probably explains 
the increase of range at the entrance to the estuary. 

If the current velocity diminishes to zero at a 
depth of 10 fathoms, the bottom agitation will be 
practically confined to this depth on the continent?! 
shelf. Material carried outside this contour will be 
deposited and stay falls. That which is 
deposited shorewards will be swept backwards and 
forwards to a smooth slope. Owing to the salinity 
the colloidal silt floeculates into larger, more rapidly, 
descending aggregations and it is unlikely that more 
than 50 per cent. of the silt is carried beyond the 
10-fathom line. If this assumption is correct, the 
speed of the growth of the delta can be computed 
The annual discharge of the Yangtse 
about 400 million cubic metres of mud (equivalent 
to about 200 million cubic metres of solid mineral) 


wave 


from 


miles) previous wave 


where it 


averages 


If SK) per cent. of this is deposited within the 
10-fathom line (30 statute miles beyond the bar), 
un area of about 5,000 square statute miles is 
ivailable, or, say, 13,000 sq. km The average 


deposit per annum is then 
4 wow 0-5 
1-3 194 
As the general slope within this 30 miles (say, 
i) km.), except in the channels, is 60 ft. in 158,400 ft., 
or about 1 in 2,600, the shore line tends to advance 
2,600 < 0-015 m., or some 40 metres per annum, or 
1 km. in about 25 vears, or | mile in about 40 years. 


0-015 m. (about 0-6 in.) per annum 


For Description, see 


Opposite Pag 



































of 


coastal dykes, the dates at which the various towns 


The recorded dates of the lines 


SUCCESSIVE 
are first mentioned in Chinese history and the 
present growth of the shore reclamations, salterns 
and ill with advance of 
this order. The point south of the Yangtse (Yangtse 
Cape) seems to have advanced at a speed of 1 mile 
in about 20 vears for other parts 
have moved less rapidly and the average of 1 mile 
in 40 vears or 50 years for the whole delta front is 
The delta (Chinkiang, its head, 
is now 24) miles from the sea) has an area of about 


shoals are consistent an 


Some 


centuries ; 


probable whole 


20,000 square statute miles. The total accreting 
front is about 125 miles, merging on the north side 
into the deltas of the Hwai and Yellow Rivers. 


If it is assumed that the present rate of growth of 
the above water area in the delta represents the 


average rate of growth thronghout the life of 
the delta. the latter can be deduced 
The accretion at the ill-defined termini of the 


accretion front is zero. so that the average advance 
on the whole of this front is only about half the 
figure which refers to the central 
region. Using a conservative figure of 1 mile in 
100 years advance for the whole accretion front, 
we arrive at 125 sq. miles in 100 vears, or 1-25 sq. 
miles per annum, and an approximate age for the 
whole delta of 16,000 Chinese historical] 
records for the delta do vo back much 


given above, 


years 


not more 


than 2,500 years (eliminating very doubtful tradi- 
tions covering another 1,500 vears) and the dates 
of the older city foundations are quite reconcilable 
with this rate of advance. 

It is interesting to compare this with the Nile 
delta, which seems to have developed its high water 
area of some 7,000 sq. miles in about 10,000 years. 
The mean discharge of the Nile is only about one- 
tenth that of the Yangtse. but the effective mean 
silt content is somewhat higher. The slope of the 
continental shelf outside the Nile is four or five 
times as &teep as that off the entrance to the 
Yangtse, but, on the other hand, the area of 
principal deposition is probably much smaller owing 
to this steeper slope and the smaller tide in the 
Mediterranean. 

The formation of the delta of the Yellow River 
since that river entered the sea north of Shantung 
in 1853 is probably the best example for study, but 
unfortunately there is even now no proper survey 
available and the records of the pre-existing shore 
line are very crude. A survey is being made by 
the authorities, which may become available in a 
few vears time and will be of great interest. 


(To be continued.) 








British Coat In DenmMarK.—Of the 307,683 metric 
tons of coal imported by Denmark during April, 234,025 
tons « fron Britain 
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THE RECONSTRUCTION OF THE} (from the Birmingham direction). 


TRENT VALLEY JUNCTION 
STAFFORD, UL.M.S.R. 


Last spring, the London Midland and Scottish | 
Railway took in hand the reconstruction of their Trent | 
Valley Junction, south of Stafford, a task on which, 
owing to traffic, work could only be actually done at 
week-ends, and which a result extended from 
February into April. Between the Sundays, prepara- | 
tory and consolidation work was carried out. 

The junction is half a mile south of Stafford station, 
at this point the Euston-Crewe and the Birmingham. | 
Crewe main lines converging. The object of the work 
was mainly realignment, so that the special restrictions 
could be raised. Under the old conditions, trains from 
London, after travelling over a 32-chain curve on 
which the outer rails were superelevated to 54 in., | 
had to slow down to 30 m.p.h. to run through the 
junction with the Birmingham lines. The new arrange- | 
ment has made it possible to raise this speed limit to 
55 m.p.h. 


AT 


as 


An important feature of the work has been the | 
slewing of all six main lines, namely, the up and down 
Trent Valley fast and slow (used by trains to and from 
London) and the up and down Grand Junction lines 


The slewing of 
these tracks made the realignment of the junction 
possible, with a considerable flattening of the curves 
in the London direction. The up and down fast lines 
used by the London trains were moved from 8 ft. to a 
maximum of 11 ft. 6 in., and the Birmingham lines were 
moved about 8 ft., where the tracks pass under the 
Wolverhampton Road Bridge. 

By the courtesy of Mr. W. K. Wallace, chief engineer 
of the company. we reproduce, on this page and opposite, 
in Figs. 1 to 4, some photographs showing the old and 
new lay-outs. Fig. 1 is a view taken from the bridge 
before the work was started, and Fig. 2 after it had 
been completed. Although these views were not taken 
from identical spots, the easing of the curves is very 
noticeable. Figs. 3 and 4 are views, from one and the 
same point, taken before and after the completion of 
the work. In these the altered alignment at the bridge 
referred to above will be clearly discerned, including 
the slewing and the easing of the curves. 

The work was well prepared beforehand, the whole 


| junction being laid out in the works of Messrs. Taylor 


Brothers (Sandiacre) Limited, transferred in pieces to 
site, and successfully installed on the five Sundays in 
question. It involved about 450 tons of rails, &c. The 
opportunity was taken, as will be evident from the 
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| 

illustrations, of resignalling the junction, while a new 
| main sewer for the Stafford Corporation was also carried 
| under the site at the same time. 
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THE LATE DR. RENE. THURY. 


WE regret to record the death of Dr. René Thury, 
which recently occurred in Geneva at the age of 78. 
Dr. Thury was well known to electrical engineers as 
the protagonist of a system of power transmission by 

| high tension direct-current and as the inventor of a 
| voltage regulator, which is still widely used. 

René Thury was born in Geneva, and after attending 
local schools entered the service of the Société Genevoise 

| pour la Construction d’Instruments de Physique as a 
pupil at the age of fourteen. Here he attracted the 
|attention of Emil Burgin, who was afterwards well- 
known for his work on the dynamo, and was employed 
by him on a variety of work connected with electrical 
| measurements. In 1879 the first Edison incandescent 
| lamps appeared in Geneva and in order that they could 
be used Thury successfully tackled the problem of 
| designing a shunt-wound dynamo, which would take 
the place of the series-wound dynamo then employed 
for supplying are lamps. He also succeeded in pro- 
ducing workable lamps when the first consignment 
from the States had been exhausted. In the course 
of this work he established a personal connection with 
| Edison whom he visited, and on his return to Geneva 
}in 1881 became technical director of a firm which he 
established with MM. A. de Meuron and H, Cuénod 
Three years later he succeeded in designing a six-pole 
dynamo, which gained him a gold medal at the Turin 
exhibition of that year. At the beginning of the 
|nineties he turned his attention to the problem of 
| railway electrification, and was one of the first to 
| suggest the use of a third rail for the collection of 
the traction current. The first power transmission 
| scheme in Switzerland, with a capacity of 40 h.p. at 
| 500 h.p., was also erected by him from Taubenloch 
schluct to Bézingen. 

It was in 1889 that he first devised the system of 
| high voltage direct-current power transmission which 
| will always be associated with his name. This con- 
sisted essentially of arranging a number of generators 
in series at the transmitting end and supplying a 
number of motors also connected in series in one 01 
more substations at the receiving end of the line. The 
current transmitted was kept constant, alterations in 
the power demand being met by inserting or short 
| circuiting one or more machines, so as to increase or 
|diminish the voltage. The system was used in 
practice to transmit 4,000 kW at a maximum of 
27,000 volts from St. Maurice to Lausanne, a distance 
| of 69-6 miles, and for conveying about the same power 
from Moutiers to Lyons, a distance of 111-8 miles at a 
maximum pressure of 57,600 volts. It is interesting 
to note that a part of the transmission system on the 
latter scheme was underground. At the suggestion 
of Mr. J. 8. Highfield the Thury principle was used in 
| this country to supply an area of 300 square miles in 
the neighbourhood of London, and its advantages 
were fully dealt with by him in a paper read in 1907 
| before the Institution of Electrical Engineers. Nearly 
| every speaker in this discussion, including Lord Kelvin, 
emphasised its advantages. Nevertheless, the appli- 
cation it has received is small and the same is true 
|of other similar systems even where large blocks of 
power can be transmitted between two terminal 
points, with no intermediate tappings. This lack of 
recognition is probably to be explained by the un- 
doubted complications of the necessary switching 
equipment. 

Thury’s other claim to fame—his voltage regulator 
—possesses the great advantage of having very light 
moving parts. It was originally developed in con- 
nection with the direct-current transmission system, 
and consisted essentially of a rheostat in the field 
circuit, the arm of which was driven by a tooth wheel. 
At the edge of this wheel was a rocker which was con- 
tinuously moved backwards and forwards by pawls, 
the latter being brought into action by a lever which 
was actuated by two solenoids connected in the exciter 
system. This regulator, which is of great sensitivity, 
was constructed by the Compagnie de I’Industrie 
Electrique, established by its inventor, and the same 
firm also manufactured the high-frequency generator 
which was much used in the early days of radio com- 
munication. Later, Thury was connected with the 
Société Alsacienne de Constructions Mécaniques Belfort. 
| Thury was an Officier of the Legion d’Honneur, and 
| was the recipient of honorary degrees from more than 
one University. He was elected an Honorary Member 
| of the Institution of Electrical Engineers in 1934. 











THe Panama Canav.—During the 12 months ending 
May 3i, 5,551 vessels carrying 27,934,001 tons of cargo 
passed through the Panama Canal, compared with 

5,396 vessels carrying 27,897,661 tons during the year 
ending May 31, 1937. 
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RESEARCH VESSEL FOR THE 
BRITISH ADMIRALTY 


Tur Royal research ship Research, which is under 
construction for the Admiralty by Messrs. Philip and 
Son, Limited, at Sand Quay, Dartmouth, is a vessel to 
which it would have been difficult to find a parallel, 
even in the days when wood was ex lusively the con 
structional material for ships. The principal work for 
which the ship has been designed, under the superin 
tendence of Stanley Goodall, Director of Naval 
Construction, is the continuation of the investigations 
into terrestrial magnetism and atmospheric electricity, 
which the American research yacht Carnegie was 
employed up to the time of her loss by fire in 1929. 


si 


on 


Like the hydrographic work of the British Admiralty, | * 


therefore, the activities of the Research may be 


pected to result in benefits to the world in general, and 


ex 


to demonstrate yet again the essential truth of th 
aphorism that “ Science knows no frontiers 

The principal dimensions of the Research are, 142 ft 
6 in. in length on the waterline; breadth moulded, 
24 ft. O in maximum draught, 13 ft. 2 in. The 
loaded displace ment will be 770 tons Much possibly, 
most—of her work will be done under sail, her rig 
being that of a brigantine. with a full sail area of about | 


12,000 sq. ft On account of the nature of the duties 


for which she has been designed, and the delix wy of 
the instruments which will be carried on board, the 
use of magnetic material in her construction and | 
equipment has to be avoided with the most detailed 
care The hull is composite, of teak planks on fr umes | 
of brass, and is subdivided by eight watertight bulk 
heads The keel, and the stem and stern posts, are 


ilso of teak. and the false keel of Canadian rock elm. 
interesting reversion to 
a former standard Lead ballast to a total 
of 80 tons will be carried, 20 tons being attached to the 
keel and 60 tons disposed in the bilges. The anchors 


Copper sheathing is fitted, an 
practice 


iad cables, and the wire rigging, are of aluminium 
bronze, and the fresh-water tanks, which hold 374 tons. 
ire «constructed of teak instead of the customary 
yalvanised steel 
The propelling machinery will consist of a Petter 
\tomi Diesel engine, of the four-cylinder two 


stroke type. with direct air reversing, and will develop 


160 brake horse-power. The design of the engine has 
necessitated much special research to reduce the 
quantity of steel employed, a bronze alloy being 
extensively used in its place. The crankshaft is of 


steel, but of a non-magnetic quality The engine will 
drive a two-bladed feathering prope ller, giving a spec | 


of 64 knots. Stowage is provided for 14 tons of fuel 
oil, which will be sufficient to give a cruising radius of 
t+,000 miles. To drive the dynamos, refrigerator, air 
compressor, &c., three auxiliary Diesel engines are | 


being fitted, two of 9 h.p. and one of I8 h.p. The 
two dynamos have an output of 4 kW at 110 to 115 
volts The larg fitted fi oceanographical 
work, is driven from the auxiliary engines through line 
shafting and a fluid flywheel. Throughout the details | 
of the equipment, the same close attention has been | 
devoted to the of material, the 
process of elimination extending to cooking and table 
utensils, containers for food and tobacco, razor blades, 
paint the ship's typewriter, and the nails in 
packing cases, all of which must be non-magnetic 


winch, 7; 


avoidance magnetic 


drums, 


Observatories and laboratories are being provided 
for meteorological and oceanographical work, and 
a scientific staff of four observers will be borne, in 


addition to the ship’s complement of 6 officers and 
22 petty officers and men. The vessel is expected to 
be launched in February, 1939, and should leave on 
her first cruise in the following October. She will 
proceed first to the Carnegie Institution, at Washington, 
which built and operated the vacht Carnegie, and will 
then cruise to South America and carry out an examina 
tion in the South Atlantic between Tristan d’Acunha 
und Capetown. Thence she will make a circuit of the 
Indian Ocean, followed by visits to the Seychelles. 
Mauritius and Durban, where she is due to arrive about 
November, 1940 


NOTES ON NEW BOOKS. 

Tue second edition of Professor 8. Timoshenko’s 
book on Vibration Problems in ngineering has recently 
been published by Messrs. Constable and Company, 
Limited, London, at a price of 24s., and contains 120 
pages more than the previous edition, the additions 
consisting chiefly of new matter and _ illustrative 
examples. While readers who are acquainted with the 
principles involved in the work will appreciate these 
improvements, certain parts of the treatment leave 
something more to be desired with regard to the 
practical aspect of the subject. This is due mainly 
to the author's penchant for mathematics, which at 
times overshadows the engineering significance of the 
result. The discussion on the effect of a low spot on 


rails is a case in point, where it is difficult to justify 


| presence are fully described. 
| to delivery testing. 


nique of spur gear testing must be quite different | + | :, 
| guide for the layman and others who may have experi- 


| not a static, but a dynamic one. 


; are 
testing, and accurate measurement of involute spur | 
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the lengthy calculations based on the assumption that 
a rail is continuously supported, and not carried by 
sleepers. Another consequence of this tendency is 
exhibited in the section devoted to the vibration of 
vehicles, where statements are made which require the 
proviso that they hold good only if a given vehicle is 
travelling below a certain speed and the vibratory 
motion is undamped. It would, in short, seem that 
a more thorough editing of the earlier edition would 
have been advantageous. Although the next, and 
final, comment applies throughout Chapter VI, it may 
be well to particularise. A comparison of the expres- 
sion (a) on page 364 and equation (146) demonstrates 
that qj = (C; cos pj t + Djsin pt), showing q; to be 
a function of the time alone, in view of the remark : 
The constants C;, D; of this solution should be 
determined so as to satisfy the initial condi- 
tions.” It is manifest, from this, that the q-symbols 
do not comply 
co-ordinates, and Professor Timoshenko’s use of the 
q-symbols as generalised coordinates will, thus, lead 
to results which are unsatisfactory for free vibrations 
and contradictory for forced vibrations. It is to be 
regretted that a book which in other respects presents 
many commendable features should be marred by the 
convention referred to, and particularly so because 
most of the results thus obtained can readily be 
deduced from the stationary property 
modes, 


\lthough toothed gearing has long been familiar 
1s a means of transmitting power, it still offers many 
problems for solution. Those connected with straight 
involute spur gears form the subject-matter of a book 
by Professor Dr. G. Berndt, written in German, and 
entitled Grundlagen fiir die Messung von Stirnrddern. 
As pointed out in the book, there are no universally 
accepted tolerances for such gears, but these can only 
be established when it is known as a result of accurate 
measurements what departures from the standard are 
not. Thus in a pair of 
mating gears some errors may cancel each other out, 
while others may be accentuated. A suitable geo- 
metry of measurement must therefore be established, 
und to this end the author carefully surveys the geo- 
metry of the ideal toothed wheel. It is recognised, 
however, that ideal conditions never occur in practice, 
und that the many errors to which a gear wheel may 
be prone cannot be overlooked. Thus there follows a 
detailed consideration of such factors as eccentricity of 
the pitch circle, non-uniform pitch, irregularities in 
the tooth profile, tooth shape and dimensions, errors in 
the pressure angle, and springing of the shaft axes. 
Noise, wear, tooth failure due to fatigue, and non- 
uniform motion arising from these errors are discussed, 


permissible, and what are 





with the definition of generalised | 


of normal | 


and methods of atcurate measurement to test for their | 


Attention is then turned 
It is emphasised that the tech- 


from that required for many other standard parts, 
since a gear wheel is paired with a part of the same 
kind, and not with a counterpart. Further, since the 

fitting *’ takes place during motion, the problem is 
The development of 
described, and modern methods 
To those interested in the production, 


routine testing 
explained. 
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gears, this book of 155 pages and 71 diagrams should 
be of value and interest. The price is 16-80 marks, 
and the publishers Julius Springer of Berlin. 


lhe first part of Professor W. B. Anderson’s Physics 
for Technical Students, dealing with mechanics and 
heat, was published in 1914, and the remaining sections 
added in 1919 and combined with the earlier part 
in one volume. A second edition appeared in 1925, 
and a third and revised edition has now been issued. 
According to statements in the preface and the intro- 
duction, the author is fully aware of the importance 
‘ in a first course ’’ of stressing ‘* clearness of presenta- 
tion of principles "’ and of illustrating those principles 
by many practical examples, of choosing sketches 
‘with reference to the help they will be in enabling 
the student to grasp readily important or difficult 
principles”; and he emphasises that physics, being 
an exact science, requires “accurate and careful 
thinking.” The requirements so carefully stated in the 
beginning are, unfortunately, those in which this work 
fails most conspicuously. In the very first pages the 
introduction of the concept of m clouded in 
verbosity, and the bald command “ Never confuse 
mass and weight, for they are entirely different things,” 
is of little help towards a clear understanding of the 
difference. It would be possible to cite many similar 
cases to be found throughout the volume; one other 
example must suffice. The blunt statement that “* an 
inductive circuit opposes the passage (!) of an alternating 
current ” misses a splendid opportunity for linking up 
the fundamental ideas of current and magnetic energy 


tits 
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| 
and inertia. The author warns the student against 
learning by memory; yet such statements as “ the 
| deflexion of a beam is given by the formula ” or “ the 
velocity of sound in air is indeed . * do little but 
encourage this bad habit. The sketches in the book are 
|not always aptly chosen and the illustrations are 
| poor—most manufacturers’ catalogues supply better 
views of instruments. The references are sometimes 
rather curious: Bach is credited with the invention of 
the tempered scale, and there is a whole chapter on 
radio-activity without a mention of the name of 
Rutherford. As an inducement to study physics as 
a “ not required ” subject, this treatise of 800 pages is 
rather forbidding—as a textbook it is disappointing : 
and in view of other works available, it is somewhat 
| surprising that the demand should have required a 
| third edition. It is published by Messrs. McGraw-Hill 
Publishing Company, Limited, London, at 24s. 


The increasing attention which is being given to 
the protection of electrical equipment is shown by the 
appearance of a second edition of G. W. Stubbings’s 
book on Automatic Protection of A.C. Circuits. This 
is particularly interesting since this book deals with 
the underlying theory of the protective circuits, whereas 
other English works have tended to be primarily 
descriptive and not sufficiently critical. There is 
room, however, for more detailed technical study sinc: 
such equipment cannot be adequately discussed with 
out fairly advanced circuit analysis, and this book is a 
valuable first step in that direction. The most 
important addition to the book is undoubtedly the 
| note on "bus bar protection. Mr. Stubbings does not, 
however, seem to appreciate fully the importance ot 
this subject ; the discussion is too short and does not 
adequately analyse the various schemes that have 
been proposed. There have been in the last few years 
a number of *bus-bar failures, resulting in the complete 
shut down of large supplies and the wrecking of 
important switchboards both in this country and 
abroad and the provision of suitable equipment is 
rapidly increasing in importance. Additional infor 
mation given on instrument transformers—main 
tenance and testing—and on negative sequence pro 
tection which should be welcome, apart from any 
opinion held of the value of the latter type of equip 
ment. It would be valuable if in a later edition an 
account were also given of Continental practice ; for 
example, very interesting apparatus depending on 
thermionic tubes has been developed, while a note on 
the bearing of Peterson coils on protective problems 
would not be out of place. The volume is published in 
London by Messrs Chapman and Hall, Limited, at 
the price of 15s, net. 
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Under an unassuming title, and published under the 
direction of The Timber Development Association, 


|A Dictionary of Wood will be found a most useful 


enced difficulty in identifying timbers from small 
|fragments, or even from the log. Alphabetically 
|arranged, over 100 specimens are dealt with, with 
descriptive notes relating to each specimen facing. 
on an opposite page, a half-tone illustration showing 
the grain. In this way identification will be greatly 
simplified for those interested in the use of, and in the 
| handling of, timber, both home grown and imported. 
About a year ago, a paper published by the Department 
of Scientific and Industrial Research, on Home Grown 
Timber, was reviewed in these columns, and in the 
course of this something was said of the necessity for 
stimulating the growth of certain timbers, which are 
being used in increasing quantities. Of one of these 
we cannot find any mention at all in this dictionary, 
nor can we identify it under any other name than that 
of willow. Of the other, the aspen, although capable 
of being grown here, great quantities are yearly 
imported. Articles which have lately appeared in 
this journal on the subject of wood preservation, have 
fully shown that our softer woods may be utilised in 
ways hitherto unthought of. It is to be hoped that, 
in addition to providing valuable information, this 
little work may lead to greater appreciation of our own 
resources in timber growing. The author of this book 
is E. H. B. Boulton, and it is published by Messrs. 
Thomas Nelson and Sons, Limited, at the small price 
of 3s. 6d. net. 








NOTES ON THE Factories Act, 1937.—Messrs. Norwich 
Union Fire Insurance Society, Limited, have issued an 
interesting little explanatory pamphlet relating to the 
Factories Act, 1937, which came into force on July 1. 
The pamphlet sets out fully the requirements of the new 
Act with reference to the examination of plant, and it 
will be found useful to owners and users of steam plant, 
air receivers, and cranes and other lifting tackle. The 
pamphlet may be obtained gratis from any of the 
Society's branch offices in London or the provinces, or 
direct from the Publicity Department, G.P.O. Box No. 4, 
Norwich. 
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TECALEMIT MULTIPOINT SOFT 
GREASE LUBRICATION BATTERY. 
THE mechanical lubricator illustrated in Figs. 1, 2, 
and 3, above, has been designed by Messrs. Tecalemit 
Limited, Great West-road, Brentford, Middlesex, for 
use with heavy-duty plant, such as rolling mills, stone 
crushers, &c., which machines, in general, require 
liberal supplies of lubricant at a number of points and 
at predetermined pressure. The general view, Fig. 1, 
shows at the top a number of pressure gauges behind 
each of which is a delivery cylinder similar to that 
shown in Figs. 2 and 3. These serve the different points, 
but it should be understood that the pressure itself is 
derived from the firm’s ‘ Brentford” mechanical 
lubricator, an example of which was illustrated and 


described in ENGINEERING, vol. exxxiv, page 109 
(1932). 
This lubricator, which is driven by a Klaxon 


electric motor, delivers oil to the cylinders through 
connection a at a pressure of 3,000 lb. per square inch. 
This pressure acting on a floating piston b, forces the 
grease contained in the upper part of the cylinder 
through the outlet c to the bearing concerned. The 
rate at which the grease is delivered to any point is 
determined by regulation of the appropriate pumping 
element in the mechanical lubricator. The mechanism 
to the right of Fig. 2 is for recharging the cylinder 
with grease. The supply enters at d, which point 
is furnished with a non-return ball valve and a stop 
cock. The piston must necessarily move downwards 
during the recharging operation and the pressure 
below it is relieved by raising the lever e, which frees 
the ball valve f and allows the oil to return through 
the branch g, in Fig. 3, to the reservoir of the mechanical 
lubricator. The valve f, it will be recognised, normally 
functions as a relief valve and as a safety device 
should the operator neglect to re-charge the cylinder. 
It opens at a pressure of approximately 3,200 Ib. per 
square inch. The grease is delivered to the cylinder 
by a drum pump which is actuated by compressed air 
at a pressure of 100 lb. per square inch, and draws 
from the containers seen in the lower part of Fig. 1. 
When the cylinder is full the cock on connection d is 
closed and lever e is lowered. The pressure gauge 
indicates both the pressure on the line concerned and 
that the mechanical lubricator is working. Should the 
cylinder be empty of lubricant the needle will vibrate 
as the relief valve f opens periodically, a movement 
serving to attract the attention of the operator. The 
drum pump will handle any soft-grade lubricant. 





STRIP MINING OF BITUMINOUS 
COAL IN THE UNITED STATES. 


Coa. obtained by open-cast methods, known as “‘strip 
mining,” provides an important and increasing incre- 
ment of the total United States coal output. Thus in 
1924, the States of Pennsylvania, Ohio, Indiana, 
Illinois, Missouri and Kansas contributed a total of 
over 13-5 million tons of bituminous coal produced 
by strip mining, representing 2-8 per cent. of the 
entire United States coal production, whereas in 
1935 the same States contributed a total of over 
23-5 million tons or 6-4 per cent. of the entire coal 
output. In view of the increasing importance of strip 
mining both as regards tonnage and from the aspect 
of conservation of natural resources, a study has been 
made by the United States Bureau of Mines of the 
mining methods in use in certain mining properties 
in the five States mentioned above.* 

Shallow coal seams which cannot be mined economic- 
ally by underground methods, owing either to being too 
thin or to unsuitable roof conditions, are being success- 
fully exploited by stripping. Modifications in methods 
of exploitation are necessitated by such controlling 
factors as the geology, contour of the ground, depth 
and thickness of the coal, location of markets, power 
supply, &c. 

The topography of the area under consideration in 
Western Pennsylvania and Eastern Ohio is generally 
hilly. In some places the hills attain an elevation of 
500 ft. above the valleys, and although the slopes are 
usually moderate they sometimes exceed 10 per cent. 
As the coal outcrops on the sides of the hills, the slope 
is a factor which limits the width of the stripping area. 
The seams mined are the Pittsburg or Ohio No. 8 
seam and the Middle Kittanning or Ohio No. 6. The 
Pittsburg seam at the mines in question ranges from 
36 in. to 60 in. in thickness, while the No. 6 varies 
between 22 in. and 38 in., but averages 36 in. Both 
seams outcrop on the hillsides above the valleys, and 
usually stripping is started with an opening cut back 
from the outcrop, where the overburden averages 8 ft. 
to 10 ft. in thickness. Where the cover is less than 
this the quality of the coal is usually inferior. Although 
there are local variations the coal seams lie compara- 
tively level. 

As stripping advances away from the outcrop the 











~ ® Some Aspects of Strip Mining of Bituminous Coal in | 
Central and South Central States. By Albert L. Toenges 
and Robert L. Anderson. Information Circular No. 6959 


of the United States Bureau of Mines. 
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depth of cover increases, and hence the slope of the 
hillside determines the width of the area which can be 
mined. The economic limit of stripping in these areas 
has been about 50 ft. of overburden, but in exceptional 
cases as much as 72 ft. has been excavated for short 
distances. The character of the overburden varies in 
different localities but some idea may be gained from 
the following typical section: Soil, shale, limestone, 
varying thicknesses ; black shale, 12 ft.; ‘‘ Rooster ”’ 
coal, 20 in.; limestone, 12 ft. to 15 ft.; soft shale, 
1 ft. ; limestone, 2 ft.; and shale, 15 ft. 

Prospecting to ascertain the character and thickness 
of the overburden and coal is usually carried out by 
means of diamond drilling, churn drilling or test pits. 
In Western and South-Western Indiana the topo- 
graphy is mostly level to gently rolling, except in the 
southern part where it is hilly. The seams mined in 
this area vary in thickness up to 5 ft. Prospecting is 
in nearly all cases done with hand drills; at some 
places holes are drilled 100 ft. apart. The drilling 
outfit consists of a hollow chisel bit attached to lengths 
of }-in. pipe. Water is poured into the hole and the 
cuttings are forced up through the pipe by the churning 
action of the drill. In north, central and southern 
Illinois where strip mining is being practised, the 
topography ranges from rolling to flat and the coal 
seams do not outcrop. The thickness of the seams 
varies between 3 ft. and 6 ft. The overburden consists 
of soil, sand, glacial drift, shale, and sometimes sand- 
stone. In the 6-ft. seam there are a number of partings 
of varying thickness up to 4 in. 

The following description, which is typical of con- 
ditions and methods in the Pennsylvania and Ohio 
areas, will give some idea of the various aspects of 
strip mining in actual practice. The thickness of the 
coal bed in this particular case averages 52 in. and the 
depth of overburden is 38 ft. The greatest depth of 
overburden removed is generally 50 ft., although 70 ft. 
may be removed in passing from one area of thinner 
cover to another. It consists of shale with thin beds 
of limestone and sandstone, a thin coal seam, and soil 
and clay, the strata below the coal being limestone. 


| The opening cut was commenced about 80 ft. inside the 


outcrop where the overburden was 8 ft. to 10 ft. thick. 
This first cut, which was about 70 ft. wide, was made 
on top of the coal and followed the contour of the hill 
and continued to the limits of the property. Figs. 1 
and 2, on page 230, give a plan and section of a part of 
the workings of this mine. 

When the overburden is over 25 ft. in thickness it is 
drilled and shot; drilling being done with a “ crow- 
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foot *’ bit and the holes being horizontal. The holes, 
which are 6 in. in diameter, are drilled to a depth of 
50 ft. to 80 ft., averaging 55 ft., and spaced on 25-ft. 
centres 6 ft. to 8 ft. above the top of the coal, passing 
through hard shale. The drilling speed is approximately 
1 ft. per minute, but varies a little with the formation. 
The drill is run by two men and the average cost per 
foot run is 12 cents. 

The holes are charged with 4}-in. by 16-in. cartridges 
containing 40 per cent. ammonia-base explosive, 
tamped with clay stemming and fired with an electric 
detonator. The amount of overburden broken per 
pound of explosive averages about 9-6 cub. yards. 

Stripping is done on this property by two steam | 


coal into side-tipping cars of 4 tons capacity running 
on a track on the coal “‘ berm ” or top of the coal. The 
coal is loaded from the solid face without any blasting, 
each shovel averaging 85-5 tons per hour. The cars 
are hauled by 18-ton locomotives in trips of 10 cars 
each, and conveyed a distance of 2 miles to the tipple, 
where it is dumped into a hopper and passes to shaking 
screens. After sizing, it goes to picking tables and 
thence through loading booms into railway trucks. 
Figs. 3 and 4 illustrate the method of stripping used 
at another mine, in the Illinois-Indiana area, which is 
notable for the modern, high-capacity mechanical 
equipment employed. The surface contour at this 





from rolling back into the cut. The thickness of the 
overburden is from 20 ft. to 35 ft., the spoil being 
dumped on the surface outside the workable coal area. 
After the first cut has been made the coal is removed 
for an average width of 45 ft., leaving a 35 ft. to 45 ft. 
berm on which the haulage tracks are laid, while the 
shovel digs the next cut. In No. 1 Section the shovel 
takes a cut averaging 50 ft. in width from the high wall 
after the initial cut has been made and discharges 
the spoil into the space from which the coal has been 
removed. In this section the overburden averages 
20 ft. in depth and about 700,000 cub, yards are moved 
per month. 

In sections No. 2 and No. 3, where the overburden is 


mine is comparatively flat. The coal averages 3 ft. in 


shovels which are of the railway type, and move on | thickness and is free from partings, but has thin vertical 
rails ; the booms are 80 ft. long and the dipper sticks | joints filled with calcite. The overburden varies in 


approximately 50 ft. thick, a dragline is used in con- 
junction with the shovel, working behind it, and remov- 
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56 ft., the dippers having a capacity of 6 cub. yards. 
After the opening cut has been made the coal nearest 
the outcrop is removed for a width equal to half the 
width of the cut, that is to say 30 ft. to 40 ft. The 
stripping shovel then starts the second cut in the over- 
burden 30 ft. to 40 ft. wide, the spoil being dumped 
into the space from which the coal has been removed ; 
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different places, consisting of soil, 5 ft. to 20 ft. of 
yellowish sand, which is very wet, 0 ft. to 30 ft., of 
glacial drift and 0 ft. to 40 ft. of shale, which varies 
from a smooth talc-like structure to coarse sandstone. 
The position of the coal, which does not outcrop 
is located by drilling. 

When sandstone is present, the overburden is drilled 


ing the first third of the overburden from the next cut, 
the remaining two-thirds being removed by the shovel. 
The position of the machines is shown in Fig. 3. The 
shovel deposits the spoil in the cut from which the coal 
has been taken, and the dragline transports its spoil 
beyond that deposited by the shovel. The shovels 
advance about 10 ft. per move, and the draglines move 
about 40 ft. each time. A shovel and dragline will 
move approximately 625,000 cub. yards of overburden 
per month : 400,000 cub. yards by shovel and 225,000 
cub. yards by dragline. 

In Section No. 4 the overburden is shallow and a 
dragline alone is used to uncover the coal. The width 
of the cut is about 45 ft. Coal loading is effected by 
means of electric loading shovels in all four sections 
equipped, respectively, with dippers of 7,4, 4 and 3 cub. 
yards capacity. These four shovels load an average of 
165,000 tons of coal into railway trucks per month. 
Usually the coal breaks easily, but at some places it is 
necessary to blast it with powder. 

Standard-gauge track (4 ft. 84in.) is used in all four 
sections ; it is laid on the coal at a distance from the 
spoil heap equal to the width of the coal cut, usually 
45 ft., and it is thus along the edge of the berm after 
the coal has been removed. When the coal has been 
loaded the track is shifted the width of the next coai 
|cut. The four loading shovels advance approximately 
| 250 ft. per shift, and a total of 1,000 ft. of track is shifted 
per day. In two of the pits standard railway wagons 
are used and in the other two the coal is loaded into 
|40-ton self-dumping wagons. The average length of 
| haul is 14 miles to a central yard in trips of 2 cars to 
|6 cars, depending upon the grade, the tractive power 
| being supplied by four 50-ton locomotives, one 42-ton 
| geared-type locomotive, and two 40-ton and two 30-ton 
petrol-electric locomotives. ii J 

Until about ten years ago the largest stripping 
| shovels had a dipper capacity of 6 cub. yards, and 
| were usually steam driven. When the thickness of the 
| overburden reached a point where the largest shovels 
|then made were unable to cope with the increasing 
| depth and tonnage, makers turned their attention to 
| increasing the size of these units. Rapid development 
| followed on the lines of previous experience, until now 
| shovels up to 32 cub. yard and 33 cub. yards capacity, 
| capable of removing 60 ft. to 65 ft. of overburden, are 

in use.* The size of coal-loading shovels has also been 
| increased up toa capacity, in some cases, of 7 cub. yards. 
| For loading a horizontal thrust machine is sometimes 
|employed. This is electrically driven and equipped 
| with a 44-cub. yard dipper, the bucket being run out 
along a boom in the horizontal position. 

Electricity has proved superior to steam, both in 
|economy and flexibility, and is now extensively used 
|in strip mining for driving all kinds of mechanical 
|equipment. In the third example selected, a mine 
located in the Missouri-Kansas area, electric power is 
| used for all operations, the stripping unit consuming 
| approximately 78-3 per cent. of the total power, which 
| is three-phase, 60-cycle alternating current, the total 
| power consumption per ton averaging 8-6 kWh. 
| The property is situated on a rolling prairie. The coal 








the distance from the “ high wall” to the spoil dump 
is 60 ft. to 80 ft. The stripping shovel continues | men, and is electrically driven. 
to dig until the dipper stick has reached the limit of | the shale under the sandstone and 


with a horizontal drill, which is operated by two | averages 32 in. in thickness, lies at an average 
Holes are bored in| depth of 40 ft. and is free from partings, although 
are spaced 30 ft. to| there are numerous clay veins throughout the coal 





effective operation, then the shovel is shifted 6 ft. 
ahead, moving on short rail sections. The dipper 
is dumped so as to keep the foot of the spoil bank 
parallel to the cut. 

Although the ideal cut is long and straight, it is not 
often possible in practice to keep cuts straight owing 
to the irregular contour of the hills. One stripping 
shovel averaged 276 cub. yards per hour, actual digging 
time, and uncovered 31-7 tons of coal. The actual 
digging time averaged 77 per cent. of the total time 
worked, the remainder, time lost, being due to repairs 
and delays. When the overburden has been removed 
the surface of the coal is cleaned with shovels and swept 
with steel brooms. 

Loading of the broken coal is effected by means of 
steam loading sh‘vels fitted with chain tracks, one 
behind each stripping shovel. The dippers are of 


standard coal-loading type and have a capacity of | 


1} cub. yards. The loading shovel operates on the 
bottom where the coal has been removed and loads the 


50 ft. apart, according to the thickness and character | area, The overburden includes, besides clay, 10 ft. of 
of the sandstone, the holes being 6 in. in diameter and | jight shale and about the same of hard blue shale. 
50 ft. in depth; they are not chambered and are| This is drilled where necessary with an electrically- 


charged with 4 in. by 16 in. of 30 per cent. gelatine | 


dynamite and fired electrically. 
The stripping equipment, consisting of three large- 


power shovels and three draglines, is distributed over | 


the four sections into which the mine is divided, as 


driven augur-type drill. The holes are 4 in. in dia- 
meter and are placed 4 ft. above the coal and drilled 
| 60 ft. to 70 ft. deep on 43 ft. centres. They are charged 
with approximately 200 lb. of 40 per cent. gelatine 
dynamite and fired electrically. When the hard shale 


follows: Section 1.—Electrically-driven shovel fitted | above the coal is insufficiently broken the overburden 
with a boom 102 ft. in length, 69-ft. stick, and a dipper | above it is removed for about 10 ft., forming a bench 
with a capacity of 32 cub. yards. Section 2.—Elec- | which is then drilled with a jack-hammer and charged 
trically-driven shovel with a 90-ft. boom, 68-ft. stick and | with about three sticks of 20 per cent. dynamite. In 
17-cub. yard dipper ; also an electrically-driven drag- | some places the stripping shovel can dig the material 
line fitted with a 170-ft. boom and 14 cub. yard bucket. | without blasting. 
| Section 3.—The same as No. 2. Section 4.—Electric-| The stripping unit is an electrically-operated shove. 
ally-driven dragline with a 150-ft. boom and 9-cub. | fitted with a 97-ft. boom, 56-ft. dipper stick, and 18-cub 
yard bucket. | yard dipper (the latter is to be replaced with one of 
The opening cut, 80 ft. to 90 ft. wide, is usually made | 93 eyb, yards capacity). The property was opened 
| by a dragline, as this machine, having a long boom,| ____ 
can transport the waste sufficiently far to prevent it ' 





* See ENGINEERING, vol. cxlii, page 469 (1936). 
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with a box cut and successive cuts are being made 
70 ft. wide, which is also the distance from the high 
wall to the spoil bank. The method of working at this 
mine is shown in Figs. 5 and 6, while the method of 
turning the shovel upon reaching the end of the 
property, starting a new cut, or for any other reason, 
is shown in Figs. 9 and 10. The surface of the coal is 
cleaned with a Fresno scraper drawn by a tractor. An 
electrically-driven horizontal-thrust coal-loading shovel 
of the type already mentioned, with a 44-cub. yard 
dipper, is used to remove the coal from the width of the 
70 ft. cut. The coal is then loaded into a 9-ton skip 
of a derrick or bank machine having a 90-ft. boom, 
the skip being raised and dumped into cars on the 
high wall. The bank machine, which is fitted with 
chain tracks, is electrically driven and is moved ahead 
as the loading shovel advances. These dispositions 
are shown in Figs. 5 and 6. The coal is hauled from 
the loading point to the tipple by rail, a distance of 
3 miles; each locomotive makes about five 
trips a day. The topography of the property and 
the character of the overburden, which stands nearly 
vertical without caving, make it possible to maintain 
the haulage and loading tracks on the high wall, 
the edge of the sleepers being placed about 10 ft. 
from the edge of the high wall. The track, which 
is of 36-in. gauge, is shifted the full width of a cut, 
70 ft., when new cut is to be made, as shown in 
Figs. 9 to 11. In further explanation of this method 
of turning, it may be stated that, as shown in Fig. 9, 
the stripping shovel remains in the position there 
shown until coal is loaded out of the open pit to coal 
face D. The loading machines are moved to the left 
end of the pit to load area X, and the shovel turns and 
moves to face FE and starts to cut into area Y. As 
shown in Fig. 10, the cut in the high wall is continued 
to face F while coal is being loaded out from area X ; 
then the shovel turns and moves to face G and starts 
to cut into area Z. The loading machines remain in 
area Y near the high wall while area Z is being un- 
covered, The last stage is shown in Fig. 11. Spoil 
from area Z is now dumped into area X. When area Z 
is uncovered the shovel moves back to face F and the 
loading machines are moved to area Z and follow the 
shovel to the other end of the pit. 

Figs. 7 and 8 and 12 to 16 are illustrations of the 
methods of working employed at a mine where two 
seams of coal, one overlying the other, are recovered. 
The surface contour in this case is uneven, the coal 
being exposed in some places on the sides of deep 
valleys. The upper coal seam, which is only 14 in. 
thick, is overlain by 3 ft. 6 in. of hard black shale, 
5 ft. of limestone, and about 27 ft. of clay and surface 
soil; below the 14-in. coal seam there is a stratum 
of hard grey shale about 13 ft. thick, followed by 
the second coal seam, which is 42 in. thick, but con- 
tains a parting of hard shale 7 in. in thickness. Both 
horizontal and vertical holes are bored for blasting, 
the former type being drilled in the black shale at 
about 2 ft. above the 14-in. coal seam. An electrically- 
driven augur 4 in. in diameter is used and the depth 
of the horizontal holes is usually about 60 ft., these 
holes being spaced on 30-ft. centres, and the vertical 
at from 15 ft. to 20 ft. distance. After the overburden 
and 14-in. seam have been removed, the 13-ft. grey- 
shale stratum over the 42-in. coal is drilled vertically 
with an augur-type drill. Holes are 3 in. in diameter, 
spaced on 20-ft. centres and staggered, and are drilled 
down to within about 18 in. of the coal. The position 
of the drill holes is shown in Figs. 12 and 16. The 
charge consists of about 10 lb. of 40 per cent. dynamite, 
and is fired with electric detonators. The amount of 
overburden broken averages 11-5 cub. yards per pound 
of explosive. One horizontal and one vertical drill 
are employed, with usually two men to each drill. 

The width of the strivping area is subject to the 
slope of the hills. Usual.y, the cuts follow the surface 
contours and are opened by making a box cut on the 
42-in. seam where the overburden is 12 ft. to 14 ft. 
thick. The coal found at this depth is still of good 
quality and not affected by weathering. The main 
stripping shovel is electrically driven and fitted with 
a 95-ft. boom, 58-ft. dipper stick, and 124-cub. yard 
dipper. The box cut is 60 ft. to 80 ft. wide and follows 
the contour of the hill, usually to the boundary of the 
property. As the stripping shovel advances, the 42-in. 
coal seam is loaded into lorries by an electrically- 
driven shovel fitted with a 2}-cnb. yard coal loading 
dipper, in Fig. This shovel loads the 
top section of the coal above the 7 in. parting pre- 
viously mentioned. An electrically-driven shovel with 
a 4-cub. yard dipper removes the parting and casts it 
on to the edge of the spoil pile next to the coal. The 
lower 8 in. of the coal is then loaded, by means of a 
petrol-electric shovel fitted with a 1}-cub. yard dipper, 
into lorries. 

When the stripping shovel is near the end of the 
box cut it makes a cut on a slope of 12 per cent. up to 
level on top of the I4-in. seam. After it has levelled 
off on the top of the upper seam it turns and starts a 
cut 60 ft. to 70 ft. wide, casting the overburden into 


about 


is shown 2. 
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| the area from which the 42-in. coal has been removed, 
}as indicated in Fig. 14. The stripping shovel is 
followed by the small loading shovel which removes 
the coal from the outside half of the width of the cut 
and places it on top of the solid half against the high 
| wall for a distance of several hundred feet. The solid | 
| and loose coal is then loaded into lorries in one opera- 
tion. When the cut is nearly completed over the 
14-in. seam, the stripping shovel cuts down a 12 per 
cent. slope to the top of the 42-in. seam and then turns 
around and removes the 13-ft. stratum of shale | 
separating the two coal seams, after the 14-in. coal | 
seam has been removed, casting the shale to the | 
back of the spoil heap made with the overburden | 
from above the 14-in. seam. The loading shovels | 
follow the stripping shovel, as described above. When | 
the stripping shovel nears the end of the cut, it again 
cuts up a 12 per cent. slope, levels off, turns on top of | 
the 14-in. seam, and proceeds as before. The stripping | 
of the two seams continues until a maximum depth of 
55 ft., in some cases 60 ft., has been reached from the 
surface to the top of the 42-in. seam. 

Sometimes the large stripping shovel remains on 
the top of the 14-in. seam, and the 13-ft. stratum of 
shale over the 42-in. seam is removed by the electrically- | 
driven shovel fitted with a 4-cub. yard dipper. When 
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Another fallacy which it is hoped this paper will 
explode is that, in steel castings and forgings, at any 
rate, objectionable internal stresses revealed by machin- 
ing are due to casting or forging conditions. The relief 
of stresses on annealing is essentially a creep pheno- 
menon, but as the bulk of existing data on the creep of 
steel is concerned with steady loads and temperatures 
over long periods, the data are not readily applicable 
to practical annealing conditions where the time is 
comparatively short and the stress is progressively 
reduced as annealing proceeds and relief occurs. 
Furthermore, few creep data exist on materials other 
than steel. 

To obtain some information regarding the degree of 
stress relief to be obtained from different annealing 
treatments, experiments have been made on cast iron, 
carbon steel, Admiralty gunmetal and a high-tensile 
bronze. With each material, test-pieces were carefully 
machined and ground to size, and pairs of test-pieces 
were fitted together with a stirrup in the middle, the 
ends being separated by small distance pieces, as shown 
in Fig. 1. The size of the stirrup and thickness of 
distance pieces were chosen to give the required maxi- 
mum bending stresses at the middle of the span. 
Each assembly was then annealed in an automatically- 
controlled furnace, and, after cooling down, the residual 


this takes place the spoil is loaded into the care of a| stress was calculated from the amount of straightening 


specially designed “stacker” which is fitted with 
chain tracks and follows the 4-cub. yard shovel. The 
stacker, or car transporter as it is also called, shown in 
Figs. 7 and 8, consists of a car having a capacity of 
+ cub. yards, which runs on an inclined track suspended | 
from a central A-frame mounting and extending over 
the far edge of the spoil from the upper strata of the 
overburden. An electric hoist hauls the car over the | 
track and after automatically dumping, the car returns 
by gravity to the loading position. The round trip 
takes approximately the same time as the shovel cycle. 
The stacker advances independently of the shovel, but 
with it, the two acting as a dual unit for stripping. 
Haulage from the coal face to the tipple is by means 
of motor lorries and trailers. Lateral roads are built 
from the main road at approximately 1,000 ft. intervals. 
Owing to the contour of the land the stripping areas are 
separated from one another. Roads are set out, 
ditches dug for surface drainage, and culverts and 
The original sub-hase of the 


bridges constructed. 


which occurred when the test-pieces were released from 
the stirrup. The maximum fibre stresses in the bars 
were calculated from the following approximate ex- 
pression based on the elastic theory 


sEt 
f= oaTe 
| when 

f = maximum fibre stress. 

a deflection of bar measured at mid-length. 

l = effective length of bar between supports. 

t = thickness of test strip. 

E = Young’s modulus taken as 13,000 tons per 


square inch for steel; 6,250 tons per square 
inch for cast iron ; 7,000 tons per square inch 
for gun-metal and bronze. 

It is realised that the method employed is not 
strictly accurate, and that the stress calculations are 
based on the assumption that stress distribution in the 
bars is linear both before and after annealing, which 


road was built of burned mine shale about 12 in. thick is not necessarily true. The method is sufficiently 


and 30 ft. to 50 ft. wide. This base was then surfaced 
with 3 in. of crushed rock and oiled. After mining 
operations commenced, extensions to the road were 
built of tipple refuse for the sub-base and gravel for 
surfacing. roads are also treated with oil. 
Maximum grades vary from 5} per cent. to 6 per cent., 
but on new roads are kept below 5 per cent. The 


These 


average length of haul is 44 miles, or 9 miles the round | 


trip. The main haulage units consist of 9 motor 
lorries with 15-ton capacity trailers. The 8-in. bottom 
bench of coal from the 42-in. seam is hauled by contract 
with one 10-ton and five 6-ton lorries, which work 
intermittently. 

The coal is dumped from the lorries into a 75-ton 
hopper at the tipple and is fed by a reciprocating feeder 
to a conveyor and passed to the shaking screens for 
sizing. Sizes above 3 in. are hand-picked on tables, 
the fine material being passed to the washer for further 
The tipple is provided with four railway 


preparation. 
loading into railway trucks. Power is 


tracks for 


purchased from a power station in the form of alterna- | 


ting current, at 33,000 volts, three-phase, 60 cycles, 
and is stepped down by transformers to the voltage 
required by the various units. Power consumption 
averages 350,000 kWh per month. 
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RELIEF OF INTERNAL STRESS 
IN CASTINGS.* 

By L. E. Benson, M.Se., and H. Autrson, B.Sc. (Tech.), 

WHILE some of the harmful results of internal stresses 
in castings have been known for a long time, little 
attempt has been made to find out what annealing 
conditions are necessary for their removal. Internal 
stresses can result in cracks which may or may not be 
detected before the castings are finished and go into 
service. Apart from actual cracking, internal stresses 
may lead to distortion during machining or in ser- 
vice. In the authors’ experience, distortion of castings 
and forgings during machining is in the main not 
due to machining stresses, i.¢., stresses set up during 
machining, as frequently stated, but is due to internal 
stresses initially present. These are only revealed when 
the removal of metal on machining disturbs the balance 
of the internal stresses, thus allowing distortion to occur 
until a balance restored. With proper annealing 
beforehand, such distortion on machining can be 
avoided except, perhaps, for special work demanding 
very close limits. 
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* Paper presented at the 35th Annual Conference of 
the Institute of British Foundrymen, Bradford, June 14- 
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accurate for practical purposes, however, and, with 
steel specimens, test results obtained by a less con- 
venient but more direct method have given good 
agreement with results obtained by the method 
described here. 

Stress Relief in Annealing Cast-Iron.—The test-bars 
were machined from a cast block of grey iron approxi- 
mately of 3 in. square section, so as to represent the 
conditions existing in a large casting. An analysis of 
the material gave the following percentage composi- 
tion: Graphitic C, 3-03 ; combined C, 0-40; Si, 2-02; 
Mn, 0-38; 8S, 0-096; and P, 0-64 per cent. The 
results of the experiments are given in Table I. An 
annealing period of 6 hours was chosen first as repre- 
senting commercial practice with large furnaces, when 
a fairly lengthy soaking period has to be allowed. 
Tests A, A,, B and ©, Table I, show the effect of 
annealing at temperatures varying from 350 deg. to 
600 deg. C. with an initial stress of about 5 tons per 
square inch The percentage stress relief increases 
progressively with temperature. At 550 deg. C. the 
initial stress has been relieved by 90 per cent. 

The influence of time of soaking for annealing tem- 
peratures of 500 deg. and 600 deg. C. is shown by a 
comparison of tests D and E with tests A, and C. 
It will be noted that a considerable measure of stress 
relief is obtained merely by heating to the annealing 
temperature without soaking (the heating time in all 


| eases was about 1 hour), and with slower rates of heat- 


ing such as would obtain in ordinary foundry practice, 
the degree of stress relief on merely heating would be 
greater still. 

Growth on Annealing.—While it appeared from the 
above that annealing at temperatures above 550 deg. C. 


| would give substantial freedom from internal stress, it 





was desirable to know at what temperature growth of 
iron on annealing would occur. Existing information 
did not provide the information required, as growth 
was measured after repeated or lengthy annealing, and 
the measurements were generally too coarse to be of 
value after a single treatment. Accordingly tests were 
made on 1}-in. round sand-cast bars of cylinder iron 
134 in. long. The nominal percentage composition of 
the iron was as follows :—Total C, 3-3; combined C, 
0-7; Si, 1-4; Mn,0-7; 8,0-10; and P,0-5 per cent. 
Tests taken on one bar gave a tensile strength of 12-6 
tons per square inch and 217 Brinell. Micro-examina- 
tion showed a satisfactory pearlitic type of structure. 
Each bar was cut in two and the pieces machined at 
the ends in line with Fig. 3. The “pips” at the 
extreme ends were subsequently used for overall length 
measurements, the shoulders being provided in order 
that end caps could be shrunk on so as to protect the 
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pips” from oxidation during annealing. One test- 
piece from each bar was machined all over the length, 
reducing the diameter to 1 in., the other test-piece 
being unmachined except for the ends. 

Machined and unmachined bars were annealed at 
various temperatures in an electric furnace for 6 hours, 
overall length measurements being made on each bar 
before and after annealing. After annealing at the 
highest temperature, only the slightest discoloration of 
the measuring pips was found, so that no loss of 
accuracy occurred through oxidation. The measure- 
ments were made to an accuracy of 0-00001 in. per 
inch length of specimen. It was found that virtually 
no growth occurred at 500 deg. C., and at 550 deg. the 
extension was only 0-0002 in. per inch. Above 550 
deg. C., however, a very rapid increase in the rate of 
growth occurred. It is important to note that machined | 
and unmachined specimens behaved similarly. Con- | 
sidering the results obtained for stress relief and growth 
together, it appears that annealing at a temperature of | 
550 deg. C. is suitable for cast iron. At lower tempera- 
tures, substantial stress relief cannot be relied on, and | 
at higher temperatures there is a risk of appreciable | 
growth occurring. 

Steel.—The behaviour of steel has been considered as | 
regards the shape of the stress relief curve with anneal- | 
ing temperature, and also as regards the effect of the | 
annealing period. Such good agreement has been 
found between the results obtained on wrought and on [ 
cast material that they can be considered together as | 
a whole with advantage. The analyses of the steels are 
given in Table II. The physical properties of the cast 
steel, which was obtained in the form of a coupon 
attached directly to a steel cylinder, were as follows :— 
Ultimate tensile strength, 34 tons per square inch ; 
yield point, 16-8 tons per square inch; elongation, 
28-0 per cent. ; reduction of area, 33-6 per cent. ; and 
result of bend test, 127 deg. The wrought-steel bars 
were annealed in a laboratory furnace at 880 deg. C. 
and slowly cooled. The cast material had been annealed 
for 23 hours at 900 deg. C. in a large foundry furnace 
with a load of castings, and after rough machining of 
the castings it had been further annealed for 4 hours 
at 650 deg. C. and cooled in the closed furnace to 
100 deg. C. in 14 hours. 

The stress relief-temperature curve of an annealing 
period of 6 hours, which approximates to practical 
conditions, is shown in Fig. 4. The initial stress was 
approximately 5 tons per square inch. The curve is 
generally similar to that for cast-iron, and falls steeply 
in the region 500 deg. to 550 deg. C., flattening out to 
a low residual stress figure at about 600 deg. C. It 
was found that annealing for 6 hours at 600 deg. C. 
has reduced the initial stress in both cast and wrought 
steel to 5 per cent. to 10 per cent. The effect of the 
length of the annealing period is illustrated by Fig. 5. 
Although points are plotted for both wrought and cast 
material, it is found, allowing for reasonable experi- 
mental error, that the points must fall on some such 
family of curves as is shown. A relatively consider- 
able measure of stress relief has occurred with no 
soaking period at all, i.e., just heating up to the anneal- 
ing temperature. In view of this and of the way the 
curves tend to flatten out, it is clear that within 
practical limitations the length of the soaking period 
is of secondary importance to the temperature itself. 

Admiralty Gunmetal and High-Tensile Bronze.—It is 
not usual to anneal non-ferrous castings, but for some 
purposes where permanence of dimensions is important 
and where absence of internal stresses must be assured, 
annealing may be desirable. To obtain some idea of 








TABLE I.—Srress RELIEF 


17-4 tons per square inch; and elongation, 16-0 per | a result might not be expected, it is not altogether sur- 


cent. 


point, 21-8 tons per square inch ; 


And in that of the high-tensile bronze: Yield 


ultimate tensile 


strength, 42-3 tons per square inch; and elongation, 
28-0 per cent. 
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Stress relief-temperature curves for an annealing 
the behaviour of such alloys, stress-relief curves have | period of 3 hours showed that in these non-ferrous 
been constructed for Admiralty gunmetal and a high- | alloys the initial stresses are dissipated at a much lower 
tensile bronze, these alloys being chosen deliberately as! temperature than with steel or cast-iron, substantial 
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| 
| Thick- Effective | 
Specimen. Treatment. ness. Length. " 
In. In. 
A | 6 hours at 350 deg. C. ° 0-489 11-5 | 
Aj A re-heated 6 hours at 500 | 
deg. C. “ ¥ 0-489 11-5 | 
B 6 hours at 550 deg. C. 0-511 11-25 
S | 6 hours at 600 deg. C. --| 0-511 11°5 
D Heated to 500 deg. C. No 
soaking .. iui .-| 0-511 11-5 | 
E Heated to 600 deg. C. No | | 
soaking R | 0-511 11-5 


being important representatives of the Cu-Sn and , freedom from stress 
that | 400 deg. C. for high-tensile bronze, and at 500 deg. C. 
The curves were also of a somewhat | the line in practice, since castings are not generally of 


Cu-Zn types of alloy. To simulate conditions 








Deflection. Stress. ls 
In. | Tons per sq. in. | mane Stress 
: on shiek a armas) a — 
ar ‘i | aad at cent, 
Initial. Final. Initial. | Residual. | sq. in. 
| 
; ree 
0-039 0-008 «| 5:3 } 4°21 | 1-09 | 20-6 
' | | 
0-031 0-018 4°21 1-69 2-52 60-0 
0-036 =| 0-032 5-3 | 0-5 | 4:8 | 90-0 
0-039 «| 0-038 | 5:54 | O-14 | 5-4 | 97°5 
0-039 0-020 5°54 2-7 | 2-84 51°5 
0-039 «=| 0-031 5-54 | 1:14 4-4 80-0 


| 


would be likely to occur in actual castings, material for | for gunmetal. 
the tests was obtained as sand-cast slabs 9 in. by 9 in. | different form, the steepest part occurring at an earlier | even section and large temperature differences would 


by § in. thick, these being machined into strips of the | 
desired dimensions. Particulars of the materials are | 
as shown in Table ITI. 


stage. 


It is also important to note that although the copper- | i 
The tests figures, which were | zinc alloy has a tensile strength in the cold more than | almost always annealed at a temperature in the region 


being obtained after annealing at 


obtained on pieces machined from sand-cast bars, gave | twice as great as the copper-tin alloy, the temperature 
necessary to bring about an important degree of stress 


in the case of the Admiralty gunmetal: Yield point, | 
9-7 tons per square inch; ultimate tensile strength, ! 


relief is approximately 100 deg. C. lower. 





While such 


prising since, as has been pointed out, stress relief is 
really a creep phenomenon and the study of creep has 
shown that the behaviour of materials under stress at 
atmospheric temperature can be altogether misleading 
as regards their behaviour under stress at elevated 
temperatures. Indeed, Dickenson, in _ his pioneer 
paper of 1922, gives data regarding a nickel-chromium 
steel which had a tensile strength in the cold of 52-8 
tons per square inch, as against 43-2 tons per square 
inch for a carbon steel, but which, nevertheless, broke 
in one-tenth the time for the latter steel when tested 
at 550 deg. to 600 deg. C. 

Conclusions.—Under the conditions of the experi- 
ments, which were chasen to represent practical condi- 
tions as far as possible, it has been shown that substan- 
tial stress relief can be obtained by annealing at 
approximately the following minimum temperatures :— 

Admiralty gunmetal 400 deg. C. 

High-tensile bronze 500 deg. C. 

Cast iron... 550 deg. C. 

Carbon steel ona eee 600 deg. C. 

It has been shown that annealing grey cast-iron 
appreciably in excess of 550 deg. C. will produce 
measurable growth. It may also be pointed out that 
annealing certain steel castings, notably molybdenum 
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| Wrought 


» | Cast 

Element. | Steel. } Steel. 
Carbon, per cent. ee ost 0-13 0°30 
Silicon, per cent. ee od ool 0-28 0-24 
Manganese, per cent. bs of 0-38 0-71 
Sulphur, percent. .. ns ke 0-036 0-046 
Phosphorus, per cent. ae ¢s 0-019 0-034 


| 


steel castings, much in excess of 650 deg. C., but below 
the critical range, will bring about spheroidisation of 
the carbide constituent, possibly with very detrimental 
results as regards the creep strength of the material, 
i.e., the property for which these steels are particu- 
larly valuable. 

The effect of the length of the annealing period is of 
secondary importance, at any rate within ordinary 
commercial foundry practice. The temperature-stress 
relief curves are steep, however, and for this reason it 
is essential that sufficient soaking should be allowed 
for the castings to attain the annealing temperature 
throughout. Under ordinary shop conditions there is 
generally a very big lag in temperature between the job 
and the control thermocouples unless a practice is made 
of deliberately placing thermocouples in suitable holes 
in the castings themselves, or, if not convenient, in 


Taste III. 
. Admiralty H.-T. 
Element. | Gunmetal. Bronze. 
Copper, per cent. 88-0 55-93 
Tin, per cent. 10-0 — 
Zinc, per cent. es on 2-0 35-03 
Iron, per cent. ie oe -+| 1-49 
_ 3-7 


Manganese, per cent. 


| 
| 
' 


holes drilled in blocks of metal of representative dimen- 
sions compared with the charge. The experiments 
made show that it is quite erroneous to suppose that in 
iron or steel castings any large measure of stress relief 
can be obtained by ageing at atmospheric temperature 





or by annealing at temperatures such as 150 deg. or 
|350 deg. C. The impression conveyed by some 
specifications in this respect is unfortunate. 
| Effect of Rate of Cooling after Annealing.—The 
| annealing treatments considered above will produce 
effective stress relief at the annealing temperature, but 
the parts when cold will not necessarily be still stress- 
free. Internal stresses are generally the result of 
uneven temperature distribution during cooling down, 
particularly while cooling through the temperature at 
| which the material changes in character from plastic 
|to elastic—say 600 deg. to 350 deg. C. for steel and 
| cast iron. Cooling from the stress-relieving tempera- 
| ture may set up a system of internal stresses therefore, 
| as well as cooling after casting or after a high-tempera- 
|ture annealing treatment. To avoid this possibility, 
| furnace-cooling is recommended, and the authors’ 
| experience indicates that cooling in a closed furnace to 
100 deg. C. is satisfactory, even for such important 
| steel castings as turbine cylinders and large steam- 
| chests. Small parts of even section may be air-cooled 
| without serious detriment, but it is difficult to draw 


| be likely on cooling in air. 
Generation of Internal Stresses.—Steel castings are 


| of 900 deg. C. and are frequently given a second treat- 
ment at 600 deg. to 650 deg. C. after rough machining. 
In view of the fact that internal stresses become dissi- 
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pated at about 600 deg. C., it is clear that the internal tight, but its internal parts are readily accessible for | tively, and there was no appreciable diminution in these 
stresses to which the engineer objects are not the result | adjustment or repair. 


of cooling down after casting or forging as sometimes 
supposed, but have been developed by uneven cooling 
after annealing. It may even happen, through lack of 
appreciation of how internal stresses are developed and 
relieved, that the second annealing treatment is more 
detrimental than beneficial. For example, castings 
annealed at 900 deg. C. 


| of the circuit is sufficiently large and the inductance 
and slowly cooled may be | 


internally stress-free and actually in better condition | 


than after a second treatment followed by compara- 
tively rapid cooling. It is the last treatment that 
counts, and in the authors’ opinion one properly con- 


trolled heat-treatment is thoroughly satisfactory unless | 


exceptionally heavy machining is done subsequently. 
In any case, one properly controlled annealing is pre- 
ferable to repeated annealing treatments if due regard 
is not paid to the final cooling conditions. 

As regards annealing stresses in steel parts, it is only 
fair to say that the authors’ experience is that the 
foundry is less culpable than the forge. Whether iron 
foundries are in such a strong position is a debatable 
point, since many iron castings are not annealed at all. 
The need for annealing will depend, of course, on the 
degree of internal stress that can be tolerated and the 
uniformity of temperature that can be maintained as 
the castings cool down, particularly through the range 
550 deg. to 350 dew. C. 

Magnitude of Internal Stresses.—The stresses applied 
to the test-bars experimentally were chosen arbitrarily 
for convenience and to represent the magnitude of st ress 
which the authors believe may exist. It is quite clear 
that much higher stresses can exist in castings, since 
cracking does occur, but it is to be expected that such 
stresses would be dissipated at substantially the same 
temperatures as indicated by this investigation. This 
view is supported by the fact that stress relief curves 
obtained on steel using initial of different 
magnitude tended to come together as the annealing 
temperature approached 600 deg. to 650 deg. C. 

The authors are indebted to Dr. A. P. M. Fleming, 
C.B.E., director and manager of the research and 
education departments of Messrs. Metropolitan- Vickers 
Electrical Company, Limited, for permission to publish 
the information contained in this paper. 


stresses 





THE MEASUREMENT OF VIBRATION 
IN FRESH CONCRETE. 


Wititn the past decade numerous investigations have 
been made of the effects of the vibration of fresh con- 
crete. The data available regarding the actual displace- 
ments, velocities, and accelerations within the mass are. 
however, meagre, and an apparatus has therefore been 
lesigned and made at the National Bureau of Stan 
dards, Washington, with the object of measuring these 
characteristics, as well as the frequencies and propa 


gation velocities of the vibrations. This apparatus, 
which is described by Messrs. G. L. Pigman, F. B. 
Hornibrook and J. 8. Rogers in a recent issue of the 


Journal of Research of the National Bureau of Standards, 
is of the electromagnetic type, in which the pick-up 
has a voltage output proportional to the velocity of 
the vibrations The mechanical design of the pic k up 
unit is similar in principle to that of seismic-vibration 
measuring devices, It consists essentially of an electro- 
magnet (the . Which is coupled through 
a spring of low stiffness to the vibrating member, the 
of the and the spring constant 
being adjusted so that the magnet itself remains rela- 


seismic element 


Mass elec tromagnet 


tively motionless through the frequency range. The 
pick-up coil is rigidly attached to the vibrating member 
(the case) Hence the relative motion between the 


electromagnet and the pick-up coil causes an induced 
electromotive force in the coil which is proportional 
to the instantaneous velocity of the vibrating member. 
Early experience showed that it was sufficient for the 
instrument to respond only to horizontal vibrational 
motion, and it was thus possible to make it more 
compact and rigid 

The instrument designed on these prince iples is shown 
diagrammatically in Fig. 1. Its external dimensions 
2} in. by 2} in. by 2) in., and its weight, 
including the supporting rod, is about 24. 1b. As shown 
in the diagram, the suspension of the stationary magnet 
consists of two phosphor-bronze strips about 0-005 in. 
thick. The width and thickness of the middle section 
of each strip is decreased to obtain a natural period 
of the of about A 
phosphor-bronze leaf spring was adjusted to exert a 
light pressure upon the surface of the magnet, in order 
to produce sufficient damping to minimise the effect 
of transient vibration \ semi-flexible joint between 
the case and the supporting rod, (Section AA, Fig. 1), 
allows free movement of the unit in the direction 
of but simultaneously provides high 
strength, so that the unit can be pushed, twisted or 


ure about 


magnet one-seventh of a second. 


measurement, 


pulled, and thus rapidly placed or aligned in any | The amplitude of vibration of the two vibrators, when 


The 


position 


in the concrete instrument water 


hl 
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figures when they were immersed in concrete. For 
The pick-up coil moves in a uniform magnetic field, | most of the work a clay concrete of 1:2-2:3-8 parts 


‘and at any instant the electromotive force induced | of clay, sand and graded aggregate was used, the 


form being 4 ft. by 4 ft. by 2 ft. high inside, with rigid 
4-in. concrete walls and base. During vibration of the 
concrete the vibration in the walls was almost imper- 
ceptible. Fig. 8 shows the variation of amplitude of 
horizontal vibration at different depths of concrete 
at various distances from the vibrator, and indicates 


in it is proportional to its velocity, while for a single | 
sinusoidal vibration the current is equal to the electro- 
motive force divided by the resistance, if the capacity | 


is sufficiently small. The voltage across a condenser | 


terminal connected in parallel with the pick-up coil t 

is therefore proportional to the displacement, and if | the necessity for carefully controlling the depth of 
this voltage is applied through an amplifier to the | immersion of the pick-up during measurements, especi- 
deflecting plates of an oscillograph with a linear time | ally near the vibrator. Fig. 9 shows the variation of 
axis the trace will give an accurate displacement of | horizontal amplitude with distance from the vibrator 
the pick-up coil as a fraction of the time. In practice, | for two different speeds of the large vibrator and 
the amplifier has three resistance-capacitance coupled | one speed of the small vibrator. In obtaining these 
stages using pentode valves with a high gain. The| data the vibrator was moved towards the pick-up 
maximum usable voltage gain through the amplifier | 

is 35,000, above which the noise level becomes excessive. Fig.1. 
To convert an alternating voltage representing a 
velocity-time wave into its corresponding acceleration- 
time wave, and thus to perform a mathematical differen- 
tiating process, an air-core transformer with a high 
resistance in series with the primary was used. A 
cathode-ray oscillograph with a 5-in. screen was 
employed as an indicating device, the screen being ruled | 
in 0-10-in. divisions to permit rapid readings of the | 
beam deflection. The oscillograph also contained a | - 
single-stage amplifier, which gave a voltage gain of | 
about 25, making a total gain of 900,000 available. The 
oscillograph may be used to measure the frequency Flexure Plate AK alee AN A 
of vibration, although it is often simpler to measure | AKG G i) 5 


the frequency of the vibrator directly with some form i 










of frequency meter. If, however, the frequency to | Pick-up Coil 

be measured forms a simple ratio with 60 cycles, it | B Ss 

can be determined directly through the patterns it ? In Inch 

forms on the oscillograph screen when the sweep | 2 j » ogy , 
circuit has been synchronised with the 60-cycle power | (815.4) 


supply. The accurate determination of any other 
frequency by means of the oscillograph requires the 
use of a source of alternating current of known variable 
frequency. 

The apparatus was calibrated for the measurement 
of displacement by bolting it to the centre of a 24 in. 
by 5in. by 4-in. steel plate, which was held in a 
vertical plane by being clamped at both ends to heavy 
concrete blocks. The plate was vibrated horizontally | 
by a rotating motor-driven eccentric mass, which 
was attached to its centre. The amplitude of vibration 
of the unit was observed through a microscope, and it 
was found that when the rotating mass was driven at 
frequencies from 50 cycles to 70 cycles per second the : 
vibration was smooth and linear and could, in general, 
be maintained constant. The amplitudes ranged from (515. 8.) “ENGINEERING 
0-045 in. to 0-00035 in. During calibrations electrical 
adjustments were made, so that a 3-in. deflection of the oo0ctt9:?- sith 
oscillograph beam was obtained for amplitudes of about _ Lied | iz 
0-045 in., 0-015 in., 0-0045 in. and 0-0015 in. with —+—+ 1} __4__1_ ==oae | 
200,000 ohms in the integrating circuit, and for 0-002 in. ° Large Vibrator STOORPM. | 
and 0-OOL in., respectively, with 10,000 ohms in the : ~ iseo : 
integrating circuit For each range a linear relation was = 
obtained between the optically measured amplitude and 
the oscillograph-beam deflection. No deviation from 0-004— 
linearity occurred when the frequency was varied 
between 30 cycles and 100 cycles per second. Four 
additional ranges, the lowest of which gave a total 
oscillograph deflection for an amplitude of about as 
0-00002 in., were obtained by extrapolation. 

The and velocity - measuring circuits 
were calibrated by a beat-frequency audio oscillator 
with an output wave containing a harmonic content 
of about 0-5 per cent. With a constant voltage output 
from the oscillator, at a known frequency, the signal 
was applied to the calibrated integrating circuit 
and then to the uncalibrated acceleration and velocity 
measuring circuits, respectively, readings being obtained 
under the three conditions. The amplitude correspond- 
ing to the given input signal was known from the 
first reading and, the signal being a sine wave of known 
the corresponding maximum velocity 
and acceleration could be accurately computed. The 
acceleration calibrated for six arbitrary 
ranges, covering accelerations from 2 ft. to 1,250 ft. 
second or, approximately, 4, to 40 
times gravity. The velocity scale was calibrated for 
five ranges from 0-01 ft. to 2-5 ft. per second. In the 
calibration of the integrating circuit observations were 
made of the oscillograph reading obtained with the 
pick-up unit vibrating with a large amplitude at 
right angles to the direction in which the unit was 
designed to respond. It was found that this large 
transverse vibration had no effect on the reading. In 
concrete, the pick-up should therefore only respond 
to vibrational movement in the direction of its axis. 

To test the adaptability of the vibrograph to the 
purposes for which it was designed, two internal 
vibrators of the retating eccentric-weight type, the 
outside diameters of the shafts of which were 1 in. and 
2} in., respectively, were used for vibrating the concrete. 
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unit, the latter being maintained in one position at 
approximately the mid-point of the immersed section 
of the vibrator. The accuracy of the points shown in 
Fig. 9 depends upon the degree to which the pick-up 
follows the actual motion of the concrete which sur- 
rounds it. This, in turn, depends upon: The ratio 
of the wavelength of the vibratory wave in the con- 
crete to the size of the pick-up unit; the change in 
amplitude in the concrete over the length of the 
pick-up unit; the density of the pick-up unit; and 
the ease with which the concrete will flow round the 
unit, or the “ internal friction” of the concrete. It 
is probable that in this respect the pick-up acts as a 
piece of aggregate of the same approximate dimensions. 
The amplitude distance curves given in Fig. 9 for the 
large vibrator show that for distances from the source 
of vibration greater than 4 in. or 5 in. the amplitude 
gradient is not excessively large. It may be assumed, 
therefore, that beyond that distance the pick-up unit 
registers some average value of the amplitudes distri- 
buted over the surface. For distances less than 4 in., 
the absolute value of the amplitude reading is to be 
questioned, but it is probable that even in this region 


frequency . 
was 


scale 


per second per 


suspended in air, was 0-012 in. and 0-05 in., respec- 
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the readings give a fair approximation of the true 
amplitudes in the concrete. 

For the purpose of obtaining typical wave forms of 
several types of concrete vibrators and to demonstrate 
qualitatively the actions of the integrating and differ- 
entiating circuits, records were made of the oscillograph 
traces obtained with the pick-up immersed in clay 
concrete to which vibration was being applied. Fig. 11 
shows the wave forms obtained with a reciprocating 
compressed-air vibrator applied to the form: A, B, 
and C, are the displacement, velocity and acceleration 
waves respectively. The fundamental wave of A 


has a frequency of approximately 110 cycles per second. | 


It will be seen that the maximum peak of the velocity 
wave B corresponds precisely to the region of maximum 
slope of the displacement wave A. As a further check 
on the validity of the relation indicated in the sequence 





DISPLACEMENT, VELOCITY AND ACCELERA- 
TION WAVE Form, A, B, ann C. 


Fig. 11. 


of the three curves, the areas under the acceleration | 


and velocity curves were measured with a planimeter 
and the corresponding velocity and displacement 
wave forms plotted. These agreed closely with the 
pictorial forms. The predominant part played in 
the velocity and acceleration waves by the high- 
frequency components, which are relatively unimpor- 
tant in the displacement wave, is to be particularly 
noticed. It appears to be characteristic of the 
vibration produced by piston-type vibrators. 








DEVELOPMENTS IN BRICK ROADS. 


Tue several advantages of durability, maintenance 
and ultimate economy in the use of bricks for the 
surface course of roads have naturally secured the close 
attention of highway engineers in those parts of the 
world reasonably close to brick-making plants. In 
the United States, where climatic and traffic conditions 
vary so widely, there are many projects for which 
brick pavements form the best roads, provided suitable 
fillers are used. The data that have been accumulat- 
ing for many years are valuable as a guide both for 
immediate construction and for further research. 
interesting review of the present situation in the 
United States appeared recently in Public Roads, in the 
form of a report by Mr. John Jaster, junr., director 


An | 


|of the Ohio State Highway Department; this was 
| entitled ‘‘ Developments in Brick Pavements in the 
| United States,”* and we give below a summary of 
some of the points touched upon. 

Paving bricks are formed by the “ stiff-mud ”’ process, 
in which finely-ground shale or clay mixed with water 
is extruded on to a moving belt. A wire-cutting 
pepe we divides this column into brick units. In 
so-called vertical-fibre bricks the depth of the brick 
| as laid is governed by the spacing of the wires in the 
cutting machine, the width and length being controlled 
| by the dimensions of the die in the extruding machine. 
It is now commercially possible to make these bricks 
with lugs on the side and ends, to make the filling and 
sealing of the joints more effective. In this vertical- 
fibre lug brick the wearing surface has non-skid 
properties, and it is certain that whatever type of 
vitrified paving unit emerges from future development, 
it will be roughened with the same object. Most 
manufacturing plants are now provided with means 
for extracting the air from the mixed shale or clay, 
thereby producing bricks of greater strength, density, 
and uniformity. Precautions must be taken to avoid 
brittleness, caused by a glassy structure, by suitably 
| controlling the amount of vacuum applied. Some 
| specifications state that bricks must be de-aired, 
| though usually the physical requirements ensure that 
|some de-airing must be done without particularly 
| mentioning the method of manufacture. For example, 
| the bricks used for paving the first tube of the Lincoln 
| tunnel, under the Hudson River in New York City, 
| was specified to show not more than 18 per cent. loss 
jin the rattler test. Practically all standard specifica- 
| tions for the physical qualities of paving brick used in 
| the United States are based in essential details on those 
| of the American Society for Testing Materials, known 
as “ Designation C7-37T.” The requirements of the 
abrasive loss in the rattler test are sometimes varied 
to apply to the quality of brick available in a particular 
locality. The standard specification was revised in 
1937, the most important innovation being the addi- 
tional requirement in the rattler test limiting the 
number of broken pieces weighing 1 lb. or more. An 
investigation has shown that a close relationship exists 
between broken brick in the rattler test and low flexural 
strength. Some specifications have included a test 
for flexural strength, but it is now considered that 
the broken-brick limitation is more searching because 
it will detect bricks that have minute cracks on only 
one surface ; further, it is taken as being a criterion 
of toughness. 

It has been standard practice for many years through- 
out the world to lay the bricks on a sand cushion ; 
but in 1920 a new method was tried at Syracuse, N.Y., 
of laying the bricks on a mixture of 7 per cent. by 
weight of light refined tar and 93 per cent. clean 
sharp sand, laid cold. The pavement has been examined 
periodically and is to-day in excellent condition. This 
method has been adopted in several States and cities 
in America, though in most cases a liquid asphalt has 
been substituted for coal tar, with apparently satis- 
factory results provided that the proportions are 
maintained. Other binding materials that have been 
tried and found unsatisfactory are water-gas tar, some 
of the cut-back coal-tar products, and asphaltic 
emulsions. The best results have been obtained with 
light, refined straight-run coal tars and with those 
asphaltic cut-back products that do not cure too 
rapidly. The sand used for bituminous cushions is 
important ; it should be clean and sharp. A rounded 
sand, often found in river bottoms and along swiftly 
running streams, is generally unsatisfactory because 
| it tends to be rolled into the joints : a sharp sand 
resists this tendency. Recently, a rock asphalt, con- 
taining about 3 per cent. asphalt, has been laid as a 
cushion course. Though it has certain points of 
superiority, it has only been in use for two years, and 
it is therefore too early to form a proper judgment of 
its merits. The practice formerly adopted of varying 
the thickness of the cushion or bedding course to 
accommodate irregularities in the roughly finished base 
has been abandoned, because in many cases the cushion 
moved and caused irregularities in the road surface. 








| the joints and the surplus scraped off the top, leaving 
the surface of the pavement clean and the joints full. 
Investigations have been reported to the Highway 
Research Board in 1933 and 1934 indicating that the 
coefficient of rolling and sliding friction on a vertical- 
fibre brick road free of asphalt filler was relatively 
high, but showed measurable reduction during the 
second and third years after completion, due to the 
asphalt exuding during hot weather and covering a 
considerable portion of the surface. Many kinds of 
fillers have been experimented with in the laboratories 
of the National Paving Brick Association, some of 
which have been used for practical trials. A new brick 
pavement, 1} miles long on route 31 in Hocking 
County, Ohio, was allotted to a test of fillers and 
completed in November, 1935. The Ohio Department 
of Highways has selected four of these fillers for more 
extended trial; they may be described in general 
terms thus: (1) A * blended”’ asphalt, 65 per cent. 
mid-continent base and 35 per cent. asphaltic base ; 
penetration at 25 deg. C., 23 to 32; softening point, 
101 deg. C to 110 deg, C. (2) A blended asphalt 
similar to the above, with 20 per cent. to 30 per cent. 
finely divided mineral content; penetration at 25 deg.C., 
17 to 26; softening point, 107 deg. C. to 116 deg. C. 
(3) A special coal-tar pitch ; penetration at 25 deg. C., 
35 to 65; softening point, 60 deg. C. to 75 deg. C. 
(4) A plasticised sulphur-asphalt mixture, with sulphur 
content 38 per cent. to 42 per cent.; penetration at 
25 deg. C., 28 to 34; softening point, 65 deg. C. to 
75 deg. C. 

A more thorough inspection of the pavement is 
possible after the removal of the excess mat on top. 
One consequence has been the substitution of end 
lugs for bevelled or bulged ends. These end lugs are 
non-meshing in order to allow the filler to flow freely 
and function equally well either way the bricks are 
laid. The nature of the base course or foundations 
varies according to conditions of climate, subsoil, 
and traffic loads. In the southern section of the 
United States successful foundations have been formed 
on natural sand, gravel, crushed stone, slag, shell, 
and Florida lime rock ; other good bases are water- 
bound and bituminous macadam, bituminous concrete, 
and Portland-cement concrete. For city streets and 
for roads intended to carry heavy traffic, concrete is 
generally used for the foundation course. Steel rein- 
forcement is being used to an increasing extent, and 
there are signs of a revival of the monolithic construc- 
tion in which the bricks are laid, without cushion, 
directly on the green concrete base and filled with 
cement grout. Reinforcement in the brick course, 
by means of steel rods embedded in the mortar joints, 
has been employed to a considerable extent in recent 
years, especially in California because of the liability 
to earthquakes. Vitrified bricks are widely used by 
municipalities in the United States, where it is con- 
sidered as a superior type of surface for streets carrying 
heavy and destructive traffic. Although many kinds 
of bases are used, concrete is the most popular, the 
mix generally used being 1:3:6, and the depth 
varying from 5 in. to 10 in., with 6 in. as the most 
popular dimension. The cushions already mentioned 
as being used in rural work are also used in cities ; 
in addition to mastic beds, plain sand is still used with 
success in many cases. 








QvuEEN Mary Coriece, Lonpon.—The Corporation 
of the City of London has granted a sum of 5,000l., 
to be paid in five annual grants of 1,000I., for the re- 
building and re-equipment of University of London, 
Queen Mary College, Mile End-road, E.1. The College 
is now being modernised at a total estimated cost of 
200,0001. 


RECONSTRUCTION OF ABERUTHVEN Brings, PrErtH- 
SHIRE.—Work has commenced on the construction of a 
new reinforced-concrete bridge at Aberuthven, to carry 
the Perth-Stirling trunk highway over the River Ruthven. 
The structure will consist of a main arch of 73-ft. span with 
two flood arches, each of 22 ft.span. The width between 
parapets will be 40 ft., with a 30-ft. carriageway and two 
5-ft. footpaths. The existing stone myety has a width, 
between parapets, of only 21 ft., and is to be demolished. 





| A much thinner cushion is now used with a uniform 
| thickness of not more than } in., which has become 
| possible by making the base-course correspondingly | 
| smooth. 

The selection of suitable joint-fillers is, clearly, an 
important, though difficult, problem. The surface- | 
removal method of bituminous filler application has | 
now become almost universal practice in the United | 
States. Immediately before applying the filler the | 
brick road is sprayed with a separating agent of lime 
and water or calcium chloride, laundry starch and | 
water, in such a manner as to coat the surface without 
penetrating the joints. The filler is then poured into | 





| * Vol. 19, No. 4, June, 1938. United States Depart- | 
| ment of Agriculture ; Bureau of Public Roads. 
}tendent of Documents, United States Government 
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| Paaenrx Toot Casinet.—Although some modern 


lathes or other machine tools are provided with a tool 


| cupboard incorporated in the base, such is by no means 


general practice, and tools and accessories are, therefore, 
apt to be dumped down on the bed to the damage of 
the ways. To avoid loss and mishap, therefore, Messrs. 
E. H. Jones (Machine Tools), Limited, Edgware-road, 
The Hyde, London, N.W.9, have recently introduced 
the Pheenix tool cabinet. This is a neat steel cabinet, 
standing on four legs and measuring 21} in. high by 
18 in. wide, by 15} in. deep. It contains two shelves 
and is closed by a door provided with a lock. The legs 
are continued upwards and carry a flanged tray 344 in. 
from the floor, this construction providing two more 
shelves, viz., the top of the cabinet itself and the tray, 
which shelves are useful for tools in constant use. Care 
has been taken in the design to avoid crevices in which 


| dirt or oil may lodge and the cabinet is thus easily kept 
As it weighs only 68 |b., it is, of course, portable. 


clean. 
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| connected to the member k by a ball bearing. 


The number of views given in the Specification Drawings is stated | 


in each case; where none is mentioned, the Specification is not 
illustrated 

Where inventions are communicated from abroad, the Names, #c., 
of the Communicators are given in valics 

Copies of Specifications may be oltained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1a. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word * Sealed” is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


MINING METALLURGY, &c. 


478,011. Wellman Seaver Rolling Mill Company, 
Limited, of London, and S. MeLay, of 
London, Push Bench. (4 Figs.) August 1, 
1936.—The invention is a push bench apparatus for the 


production of short, closed-ended tubular articles which 
will be subjected to a further operation Six mandrels | 
mounted in a carrier which rotates in 
bearings to bring any mandrel to horizontal 
operative position The bearings are mounted on slides 
guided longitudinally on the bed and have studs 7 co-axial 
with the carrier. These studs are connected by con 
necting rods to crank pins 9 on dises 10 whose shaft is 
supported in fixed bearings. <A_ horizontal of 
closely arranged die rings is supported in a carrier 14 
mounted a slide 
the carrier 14 to crank pins 17 on discs 18, the discs 10 
and 18 being pairs of meshing toothed wheels. An 
electric motor acting through a clutch and a fly-wheel is 
geared to the two sets of crank discs. ‘The disposition 
of the crank pins 9 and 17 is such that the mandrel- 


are sockets in 


one its 


series 


on second Connecting rods connect 


carrier and the die-carrier are first drawn towards each | 


other, causing a mandrel to enter the dies, and are then 
moved apart withdrawing the mandrel. A guide ring 25 
for the operative mandrel is mounted in front of the 
dies on an extension of the carrier 14, and provision is 
made for locking the mandrel in its operative position. 
In use a bottle 26 is introduced into the space between 
the guide ring 25 and the die rings and, as the discs 10, 





T OF hm 
ENGINEERING. 
connection between the spring and the sliding clutch 
member is by a sliding abutment piece supported on and 
The 
When 


pistons act on the abutment piece through rods. 
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| closes the breathing aperture 19, pressure is created in the 


main working space, this pressure being communicated 
| simultaneously to the auxiliary working space. The 
| initial part of the movement carries forward the inter- 


the shaft 6 is required to be driven at the same speed as| mediate member 30 and begins to apply the brakes. 
shaft a, the clutch member & is connected to the clutch | During further movement of the pistons 13 and 42, the 


member on the annulus c. The whole gear then rotates 


as one piece. 


at a lower speed the clutch is released, the unidirectional | sponding brakes. 


coupling comes into action, and, by holding the sun 
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pinion stationary, causes the motion of the shaft a to 
be transmitted to the shaft b at reduced speed. Thus 
discontinuity in the driving connection between the 
shafts a and 6} is minimised under all conditions when 
changing from one gear ratio to another. 
coupling ¢ is operative in one direction only, it is not 
possible, with the clutch member k merely released from 
the member on the annulus, to transmit motion in the 
reverse direction from b to a. 
in a motor vehicle when the engine is driven by the 
momentum of the vehicle. The fixed member is there- 


| fore provided on the casing so that the member k& can 


18 are rotated, a mandrel is moved forward through the | 





(o7aas) 


guide ring to engage the bottle, which is then passed 
through the die rings, the latter simultaneously approach- 
ing the mandrel. When the completed hollow passes 
from the last die ring, a stripper plate is automatically 
brought into position to engage the open end of the hollow, 
with the result that, as the mandrel is withdrawn from 
the dies, the hollow is stripped from it. The carrier is 
then unlocked and rotated to bring a fresh mandrel 
into position, after which it is locked again for use in the 
production of another hollow In this way, the mandrels 
are cooled between the periods of use, although the bench 
operates continuously. By moving the mandrel and 
the dies in opposite directions, the velocity of the parts 
is reduced, thereby reducing the load due to inertia. Also 
10, 18 are smaller than a single crank 

relative movement between 
apparatus further has the 


the two cranks 
giving the same 
and dies. The 


| the end of which bears an actuating arm 28. 


engage with it to hold the sun pinion f against rotation.— 
(Accepted, January 3, 1938.) 


478,328. Automotive Products Company, Limited, | 


of London, and D. T. Brock, of London. Braking 
System. (3 Figs.) July 17, 1936.—The invention 
is a braking system for vehicles of the kind in which 
the braking forces on the various wheels are norm- 
ally hydraulically balanced. The master unit of the 


| system is a cylinder with a bore of uniform diameter 


| packing 


and a flange 12 for fixing purposes. A main piston 13 
having a packing cup is mounted in the cylinder. A 
reservoir connected by a pipe line feeds liquid through a 
passage into a space behind the piston, while a relatively 
small breathing aperture 19 just in front of the lip of the 
cup serves to compensate for temperature 
changes, and to allow the escape of air. The main 
working space is connected by a pipe line 21 with the 
wheel cylinders of the hydraulically actuated brakes, a 
valve being interposed so as to maintain a normal slight 
pressure in the system, while a coiled compression spring 
serves to hold the packing cup in position, to provide 


the pressure for the valve and to move the main piston 13 | 


to its inoperative position. The main piston is supported 
and actuated through a tubular stem having at its 
outer end a substantially Tee-shaped plug 27, against 
An inter- 


| mediate tubular member 30 slides on the stem and is 


mandrel | 
advantage 


that a slow speed of entry of the bottle into the dies and | 


a powerful effort on the reverse stroke are provided for 
( Sealed.) 


MOTOR ROAD VEHICLES. 


477,530. E. J. De Normanville, of Kings- 
bury, De Normanville Transmission, Limited, 
of Coventry. Variable-Speed Epicyclic Gear. (1 
Fig.) July 1, 1936.—The invention is a variable-speed 


epicyclic gear for motor vehicles and aircraft, and is | 
chiefly intended to be supplementary to a main variable- | 


speed mechanism. The gear is an “ under-drive ' 
is an alternative to the well-known over-drive. If the 
main gear gives three-speed ratios the supplementary 
gear enables a reduction of each of these ratios to be 
obtained. The sun pinion is controlled by a friction 
clutch and a unidirectional automatic coupling between 
the pinion and the casing. a@ and 6 are coaxial driving 
and driven shafts. An internally toothed annulus c¢, is 
secured to the driving shaft a, and a planet pinion carrier 
is secured to the driven shaft 6, and pinions e are mounted 
on the pinion carrier. The planet pinions also engage 
a sun pinion f secured on a sleeve mounted freely on the 
driven shaft. Between this and the casing 
arranged a unidirectional free-wheel coupling ¢ to prevent 
rotation of the sun pinion in the direction opposite to 
the normal forward direction of the annulus. Sliding 
on splines on the sleeve is a friction clutch member &, 
which engages either the complementary member on the 
exterior of the annulus c or a similar fixed member on 
the interior of the casing The member & is normally 
held in engagement with the fixed member by the 
pressure of a spring mn. Movement in the other direction 
to engage the other member is effected by fluid-operated 
pistons working in cylinders carried on the casing rhe 


sleeve Is 


and | 


fitted at its front end with an intermediate piston 31 
having a packing cup, a subsidiary packing cup being 
also provided to prevent leakage of liquid from the 
reservoir between the intermediate member 30 and the 








the intermediate member 30 


end 
is formed at its top and bottom with a pair of longi- 
tudinal slots which are engaged by the projecting portions 
of the Tee-shaped plug 27 and which also accommodate 


stem. At its outer 


When the master cylinder 
7 
~/ 


the tip of the actuating arm. 
unit is inoperative the projecting portions of the plug 
engage the inner ends of the two slots. The outer end 


of the slots in the intermediate member 30 is closed by | 


a plug 36, which is formed with a lug serving as an 
external connection for attachment to a tension rod 38 
connected to the actuating levers of a pair of mechanic- 
ally-operated brakes. The projecting portions serve 
also to carry an auxiliary piston 42 which has a packing 
cup and moves as one with the main piston 13. An 
auxiliary working space of annular shape is thus formed 
between the pistons 31 and 42, and this space is in 
permanent connection with the main working space by a 
passageway formed longitudinally in the wall of the 
cylinder. Movement of the arm 28 in an anti-clockwise 
direction causes the main and auxiliary pistons 13 and 
42 to be moved forward, and when the packing cup 


Since the | 


This condition would arise | 


| liquid pressure builds up in the working spaces and the 
When it is required to rotate the shaft 6| wheel cylinders are also actuated to apply the corre- 


At the same time, liquid under pres- 
| sure is transferred from the working space to the auxiliary 
| working space, thus moving the piston 31 in advance of 
| the auxiliary piston 42 and bringing about a hydraulic 
| balance between the braking force applied by the wheel 
cylinders on the one hand and the braking force applied 
| mechanically through the tension member 38 on the 
other hand.—{ Sealed.) 


MISCELLANEOUS. 


| 466,911. Southall and Smith, Limited, of Bir- 
|mingham, R. B. Partridge, of Birmingham, and 
| F. W. Weaver, of Birmingham. Packing Machine. 
|(2 Figs.) February 17, 1936.—The invention an 
automatic machine for charging quantities of powdered 
materials from a hopper into receptacles supported by 
a weigh beam. Beneath the hopper on the frame of the 
machine, a platform c is carried at opposite ends by 
vertical rotating screws engaging nuts on the platform. 
These screws are interconnected through bevel gearing 
and a transverse spindle with a hand wheel, whereby the 
platform c can be readily raised or lowered. The weigh 
beam is carried by a bracket j on the platform c, and is 
so disposed that the pan & on which the receptacles to 
be charged are placed in succession lies beneath a dis- 
charge nozzle 1 depending from the hopper. Powdered 
| material is transferred from the hopper to the receptacles 
by @ worm arranged in the nozzle fand driven through 
bevel gearing by a shaft p carrying a clutch whereby 
motion can be transmitted to the shaft p. For control- 
ling the clutch a vertical rod r, which is capable of a 
small amount of lateral movement, is moved downwards 
against the action of a spring s by means of a foot pedal. 
When the rod r is moved downwards a plate at its upper 
| end engages the outer end of the longer arm of a bell- 
| crank lever u, mounted on a pivot spindle also carrying 
levers w, 2. The outer end of the lever w is connected 
to a horizontal rod carrying an iron disc which is moved 
by the rod into a position in which it can be held against 
| the action of a spring by an electromagnet 3. The outer 


18 


























end of the lever z is associated with the clutch. Actuation 
of the lever u by the plate causes the clutch to be engaged 
through the agency of the lever xz, and also causes the 
|rod to be moved against the action of the spring into 
| @ position in which the disc can be held by the electro- 
magnet 3. The clutch is held in engagement by the 
electromagnet 3. To enable the clutch to be disengaged 
| under the action of the spring when the electromagnet 
is de-energised, a collar co-acts, when the rod is moved 
downwards, with a roller mounted on the machine 
frame, and causes the rod r to be moved laterally against 
the action of a spring 6 until the plate clears the adjacent 
outer end of the lever u. The spring 6 interconnects the 
plate and the shorter arm of the bell crank leveru. For 
de-energising the electromagnet 3 and thus enabling the 
| clutch to be disengaged by the spring when the receptacle 
| being charged has received the proper quantity of 
material from the hopper, a pair of complementary 
contacts is provided in the electric circuit of the electro- 
magnet, which are normally closed, but which are 
separated under the action of the weigh beam. Upon an 
| empty receptacle being placed on the weigh pan k, and 
the rod r being moved downwards by the pedal, the 
clutch is engaged thereby causing motion to be trans 
mitted to the shaft p, which rotates the worm for trans- 
ferring material from the hopper to the receptacle. The 
electromagnet 3 maintains the clutch in engagement unti! 
the proper quantity of material has been supplied to the 
receptacle whereupon the electromagnet is de-energised 
and the clutch is dinengnged, thereby preventing further 
delivery of material from the hopper.—{ Sealed.) 
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A | with the white metal, owing to its higher coefficient 


BEARING METAL CAST ON TO 


*“ FATIGUE ” 


By Proressor F. C. THompson, D.Met., A. S. 


KENNEFORD, M.Sc., and G. C. Szacer, Ph.D. 


In a paper to the Institute of Metals, in 1934, 
Macnaughtan* emphasised the probable importance, 
in connection with the resistance to fatigue, of the 
stresses set up in a white-metal bearing owing to 


Cofficicnt of Expansion of Backing Metal . Deg.C.x1o* 


~ 
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of contraction, on the concave side. 


The present 


article deals with a series of measurements on such 
bars, and although the results are not strictly 
quantitative, it is believed that they do provide 


'metal of the bearing. 


Procedure.—The speci 


some idea of the order of such stresses in the white 
The compositions of the | end, the correspondence was excellent. 
alloys investigated are given in Table I, while as | of curvature was, therefore, measured by clamping 
backing materials, mild steel, 70:30 brass, and|one end of the specimen to a flat steel bar and 
commercial aluminium have been employed. 

Experimental 


mens used 
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Ta Sree! 


OF 


: 
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"1 --—-—- —-4- - - , 
oO 2 4 6 
Stress... Tons per Sq.In. 
(65:3..) ie: “ENGINEERING” 
the 
the bearing metal and the backing material. In 
the discussion on this paper, Cartland} suggested 
TABLE I 
Kef Vin Anti- Lead. | Copper. | [ron. | Arsenic 
No mony i - eo 2 
Per Per Per Per Per Per 
cent cent cent cent cent cent. 
l 2-44 3:5 0-47 3°54 0-05 Tr. 
1 N¢ XS NS 7-14 0-25 3-74 = 0-03 
1 Cd No. 1 plus 1 per cent. of cadmium. 
» “4-99 11-12 | O-21 65 } 0-03 
2d No. 2 plus 1 per cent. of cadmium 
2 Pb a2-94 | 10-04 3-52 3-38 | 0-05 | 0-07 
4 39-6 11-2 47-69 1-45 0-06 Tr 
5 5-0 15-0 79-9 0-1 - Tr 


that the actual existence of the 
demonstrated by casting the 


white metal on 


se stresses could be 


to 


. steel strip, when it would be found that the 
composite bar assumed a very definite curvature 








* Journ. Inst. Met., vol. lv, page 33 (1934). 
r Loc. cit., page 92 
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| b 


35, 


allowing the latter unrestricted movement during 
cooling. When cold, the specimen, which was 


| distinctly bent, with the white metal on the concave 


Fig.2. 


(6513.8.) 


Steel 


side, as seen in Fig. 1, annexed, was matched 
in a number of cases against circular curves. 
the possible exception of a small length at each 


With 


The radius 
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Fig.6. ALLOY 1 CAST ON TO STEEL 
8s EE a ee 





























CoMPOSITE SPECIMEN. 
Fig.4. ene geile tee, Sa ee. CRD 
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i“ 2 Cooling } Alley 2 a a ae | 
; Heating Alloy 5 fj ; R I fe | i ny 
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: ; determining the “rise’’ 
160 —— 2 ws 4 s of the other end by 
10d, | means of a ““ V ” gauge 
e Ne graduated in 1/100ths 
P N \ Save ofaninch. From this 
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(6513.6.) 


| tinning, 0-17 in. 


Radius of 


TaBLe II. 


Elastic Modulus 


Alloy, Curvature (Ib. per 
(in.). sq. in.) 

1 66-2 7-7 x 106 

1NC 58-1 7°6 

1Cd 67-9 74 

2 64°5 7:7 

2Cd 62-4 7°6 

2 Pb 59-0 7+5 

4 47-4 | 4-6 

5 48-7 4-2 

LA 31-1 3°35 


The 


difference in the coefficients of contraction of | were in the form of rectangular strips, 0-02 in. in 
thickness, 6 in. long and 1 in. wide, on which, after 
of the bearing metal 


was cast. | 


Stress in 
tons per 


sq. in. | 


~~! 
u 


Q 


4 


ce to ee 
ee 


Casting was normally done at a temperature of 
400 deg. C. into a closed horizontal steel mould 
preheated to a temperature of 200 deg. C., 
backing metal being placed on the bottom of the 
| mould before casting commenced. 
constructed so that the top and sides could be 
removed immediately the specimen was solid, thus | 


the 


mould was 
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Is 
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reading, the radius of 
curvature R, which 
was in all cases the 
mean of two or more 
concordant determina- 
tions, was calculated. 

The formula em- 
ployed in the calcula- 
tion of the tensile 
stress in the white 
metal was derived as 
follows. Consider a 
strip of unit breadth, 


Thickness of white metal. 


” 


- Moment of inertia gf steel strip == 


measured normal to 
the plane of Fig. 2. 

Let Eg Young’s 
modulus for steel. 

Let Ey Young’s 
modulus for white 
metal, 

Let t, = Thickness 
of steel, 

tg 
12° 

white metal * 


The resultant tension in one strip must balance the 


resultant compression in the other. 
| these forces be P, and let the bending moments be 
|M,, and M,, as indicated in Fig. 2. 


Then My 


. M 
But using the relationship Ae 


Hence 


Ms 


Mu 


Ey ly 


My, 
ts R 


My + Ms 


pt fs 


b. ti 
or, adopting an average radius of curvature 


; Ms 


Let each of 


o (1) 


E 

Rr’ 

Ex Ix 

_ 

R, 
Eg I, 


-. Er 
R 


Ew Iy + Es Is. 
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Using equation (1), this becomes 


tee + tn Eula + Kole 
,’ 
2 R 
! fp . ) 
mR iby th Ee ts j 
p Ky tsi E, ts 
6R (by te) 


Now. for the maximum tensile stress in the white 





metal Ty. we have Ty bending stress at the 
common surface direct stress due to P. 
Euty . P 
2R tye 
tT Ete Eu th + Eo G1 
RL 2 6 tus (tg + be) J 
Now let 
tw oM 
K. and — n. 
’ E. 
Then : 
E,i, Ta K l n Kf 
‘s R LL 2 6K (+ KjJ 


In view of the merely quasi-quantitative value of 
the results obtained in this work, it has not been 
thought worth while to take into consideration the 
curvature at right angles to the main bending of 
the strip, nor the effect of the transverse shrinkage. 
The result of taking this into consideration would 


be still further to increase the values of the tensions, | 


probably more or less in the ratio of 


m 


where - is Poisson's ratio. In Table I] are col 
lected the results of the tests at room temperature 
for the alloys cast on to mild-stee! strip, the modulus 
for which was 30-2 106 Ib. per square inch. 

These stresses are surprisingly high, and in every 
case far greater than the elastic limit of the alloy. 
It would, therefore, be expected that flow would | 
gradually occur until the stress is reduced to some | 
value in the neighbourhood of the elastic limit of the 
material. Measurements made over an interval of 
nearly three months showed, however, that no such | 
effect was to be observed, the curvature remaining | 
quite unchanged. Attempts were then made to 
relieve these stresses by annealing the composite 


bars at temperatures up to 150 deg. C. for periods 


ranging from one hour to two days. A small 
Taste ill 
Stress in tons per sq. in Coeth 
Racking cient of 
Lxpansion 
Metal I 
, » » pl 4 106 

Steel 7h » 75 oO “ 4-6 1°79 
Brass 2-7 yO 2 2-5 2-6 mo 
Aluminiom 0O-001) O-95 S57 0-7 “a0 


furnace, shown diagrammatically in Fig. 3, on page 
235, was constructed in which the specimen could 
be tested while hot, variations in the radius of 
curvature being measured by an Ames’ dial reading 
to 0-O0OL in., and the temperature by a copper- 
constantan thermocouple inserted in the white- 
metal coating of the specimen. In no case was any 
measurable change observed. Some typical results 
are collected in Fig. 4, from which it will be seen 
that the radii of curvature assumed during the 
heating were almost exactly regained on cooling, 
the final figures after the reheating to 150 deg. C. 
being in close agreement with those before treat- 
ment. It is clear then that the stresses cannot be 
removed in this way. That this result is not, after 
all, surprising, will be realixed when the origin of 
the stresses is considered. ‘Lhe differential contrac- 
tion of the steel and the white metal will occur 
whenever the bars are cooled and the stresses to 
which this gives rise persist, therefore, whether the 
cooling is the initial one from the original casting. 
or after any subsequent heat-treatment. 

Variation of the Coefficient of Expansion of the 
Backing Metal.—The effect of altering the coefficient 
of expansion of the backing metal is, as would be 
expected, to modify considerably the contraction 
stresses set up in the bearing metal, and this tensile 
reduced to zero, probably even 


he: or 


atress 


can 
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replaced by a compression, by the use of a suitable 
backing material. The results of the above tests for 
the high- and medium-tin, and the high-lead alloys 
are recorded in Table III along with the measured 
coefficients of expansion of the backing metals 
employed. These figures amply confirm the idea 
that the contraction stresses in the white metal of 
a bearing are due to the difference between the 
coefficients of contraction of the white metal and 
the backing material. Where there is little differ- 
ence between the two, as for example, where 
aluminium is used, the stresses set up are small, 
and as will be seen from Fig. 5, in which the mean 
values are plotted, the relationship between the 
stress and the coefficient of expansion of the backing 
is almost linear. If satisfactory adhesion between 
the shell and the white metal can be obtained, and 
further, if light alloys are sufficiently strong, bearings 
having little or no contraction stress can be pro- 
duced.* In passing, it might be mentioned that 
no difficulty was experienced in tinning either 
aluminium or the 7 per cent. aluminium-silicon 
alloy, and that the adhesion was in all cases such 
that it was necessary to chisel the aluminium away 
from the white-metal coating in order to remove it. 

The Effect of the Thickness of the White Metal on 
the Contraction Stress.—In order to determine the 
effect of the thickness of the white metal on the 
contraction stresses, a series of specimens were 
produced in which the thickness of the backing metal 
| was kept constant (mild steel, thickness 2-0 x 10 
in.), while that of the bearing alloy was varied 
| between 0-10 in. and 0-30 in., the former figure 
| being the least with which it was possible to obtain 
| castings satisfactory for this work. Table IV 


Taste IV. 
Alloy 1 Alloy 2 
Thickness of 
Coating, in 
- kK I, tons per RK I, tons per 
(in.) =q. in (in.) sq. in 
0-10 36°54 6°05 34-06 6°45 
0-125 47°13 9 43-96 6°25 
0-170 66-2 7 64-3 5°85 
0-25 102-9 45 w7-9 | 5-2 
0-30 135-6 0 140-2 4-38 
records the figures obtained for alloys 1 and 2. 


| In considering these results, it will be seen that the 


effect of increasing the thickness of the white-metal 
coating above 0-10 in. is to reduce the stress pro- 
gressively. There is, however, as will be seen later, 
reason to believe that there is a limit to which this 
increase of stress proceeds, and that for much 
| thinner linings of white metal the stress again falls 
off. 

Coming now to a consideration of the change of 
thickness of the backing metal, it will be seen from 
Table V that the effect is somewhat similar to that 
just noted. 

An important point which is brought to light by 
these experiments is the fact that as the ratio K, 


Taste \ 
Backing Metal 
rhick-| Mild Steel 70 : 30 Brass Aluminium 
hess 
(in.) 
K T, tons K T, tons R rT, tons 
(in.) per (in.) per (in.) per 
sq. in sq. in sq. in 
0-10 73-2 4 132-0 1-1 2°33 10? 4-7 1 * 
0-20 (195-9 0 288-1 ! 3-12 10-9 10? 
0-30 405-4 iz rs: 4 l 5-14 10") 1-1 10°" 
i.e., the thickness of the white metal to that of the 


backing, increases, the contraction stress appears to 
reach a maximum value and then to fall again. 
This effect is shown in Fig. 6. 

The Effect of Mould and Casting Temperatures. 
Among the obvious factors which may possibly 
influence the contraction stresses in a bearing are 
the mould and casting temperatures, and experi- 
ments were, therefore, carried out to examine this 
aspect of the problem. Considering first the mould 


* If, for reasons of strength, for instance, it is essential 


to use a steel shell, the higher coefficients of the austenitic 
render materials of value in special 


steels might such 


cases 
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| temperature, a series of specimens of alloy 2 were 
| cast in a mould at temperatures varying from that 
|of the room to 250 deg. C., and on examining the 
specimens surprisingly little difference was found. 
To examine the effect of variations of the pouring 
temperature, a series of casts were made at tempera- 
tures varying from 350 deg. to 450 deg. C. from 
alloy 2. None of these specimens showed any 
appreciable variation in the radius of curvature 
and, therefore, none in the contraction stress. It 
may therefore be said that, at any rate for the 
size and thickness of the specimens used in these 
|experiments, neither the casting nor the mould 
| temperature has any sensible effect on the stresses 
set up. 

Effect of Temperature.—All the measurements so 
far reported, with the exception of those dealing 
| with the effect of annealing, have been carried out 
at room temperature. It is of obvious interest, 
| however, to examine the change of stress as the 
|specimen is heated. It will be noted from Fig. 4 
that as the temperature is raised the radius of 
curvature of the strips increases, while in addition 
the modulus of elasticity falls. Relief of stress 
must, therefore, occur. The measurements of the 
curvature of test-pieces cast on to steel backing 
strips were made with the apparatus shown in Fig. 3, 
and the results are plotted in Fig. 7. It will be seen 
that the stresses fall off in every case in an almost 
perfectly linear manner. Even the small residual 
stresses may not, however, be inappreciable in 
relation to the mechanical properties of the alloys 
at high temperatures. 


(T'o be continued.) 
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LABORATORY. 


(Continued from page 198). 


METALLURGY DEPARTMENT (continued) 


Aluminium and Magnesium. Age-harde ning. 
Intercrystalline Cracking.—The metallurgical uses 
of X-rays are not by any means restricted to the 
studies of complex alloys, however. Among other 
applications now being developed at the Laboratory 
may be especially noted one which requires the 
production of monochromatic radiation. It con- 
stitutes a new means of attack on the effect, known 
as age-hardening, in which an alloy embodying one 
or more supersaturated solutions, after being heated 
|and quenched, increases in hardness either sponta- 
neously or as the result of being heated to a tem- 
perature below that of quenching. 

In order that an alloy may exhibit this effect. it 
is essential that a solid solution be formed at a 
high temperature from which a second phase can 
separate during subsequent slow cooling, and there 
seems to be some evidence for the hypothesis that 
age-hardening is associated with the progressive 
growth of nuclei formed by the rejection of certain 
atoms from the lattice. With the idea of exploring 
this aspect of the problem, under simplified condi- 
tions to start with, experiments are being made in 
which single crystals of aluminium containing 
copper in solid solution are examined by mono- 
chromatic X-radiation. Certain effects, hitherto 
unobserved, have been noticed in the diffraction 
patterns of these crystals and it is believed that 
their correct interpretation will throw much light 


on the mechanism of the age-hardening process. It 
seems doubtful, however, that age-hardening in 


general will be susceptible of any simple explanation 
since experiments in other directions have established 
the fact of changes in electrical resistance during 
ageing at various temperatures, and have led to the 
conclusion that more than one separate process 
must be regarded as contributing to produce all the 
observed effects. It seems likely, from the evidence 
so far accumulated, that the diffusion of atoms to 
certain planes—now being particularly studied, as 
has been noted—is no more than first stage, 
preceding the formation of the groups to which 
age-hardening is usually attributed. 

During the past year an extensive research has 
been completed upon the constitution and ageing 
characteristics of alloys of aluminium containing 
4 per cent. of copper with small additions of silicon 
and iron. Among the most remarkable facts which 
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have been discovered and afterwards examined in 
detail, is that when alloys of this kind are prepared 
from aluminium of exceptional purity (aluminium 
which is 99-997 per cent. pure is now available), 
great difficulty is encountered in obtaining com- 
plete solution of the copper compound on heating. 
The copper is reluctant to pass into solid solution 
even with the assistance of hot-working and it) 
has been found necessary also to apply cold-work 
in different directions in order to bring the alloy 
into a state in which it will undergo age-hardening. 
In copper-aluminium alloys of this degree of purity, 
moreover, no undercooling is observed when the 
metal is rapidly chilled, but the macro- and micro- 
structures nevertheless resemble those of the corre- 
sponding commercial alloys in the undercooled 
condition. 

As regards the engineering applications of alu- | 
minium for structural purposes, some further | 
development work has been carried out on E-alloy. | 
Tempering the heat-treated and quenched material | 
at about 150 deg. C. has been found to diminish | 
the susceptibility of this material to severe corrosion 
and inter-crystalline failure under prolonged stress. | 
Under the conditions so far tested at the Laboratory, | 
however, both the tensile breaking stress and the | 
0-1 per cent. proof stress are lowered. With the 
view to removing or alleviating these disadvantages, | 
accordingly, some other post-heat-treatment condi- | 
tions are being examined, attention being particularly | 
directed to the effects of cold-work on the after- | 
heat-treated and softened material. 

The importance of mechanical treatment on the 
performance of light alloys, noted above with 
respect to aluminium, is further exemplified by 
recent studies of the properties and treatment of 
magnesium alloys. It has been found that silver- 
aluminium-magnesium alloys can be considerably 
improved by a double-forging process, involving a 
first reduction at about 400 deg. C. and a final | 
reduction at about 200 deg. C. As the result of | 
such treatment, proof stresses exceeding 20 tons | 
per sq. in. have been obtained. The more funda- | 
mental aspects of research into magnesium alloys 
are represented by a survey, now completed, of the 
constitution of the alloys of magnesium with 
calcium ; and by studies, at present in progress, of 
the constitution of the aluminium-silver-magnesium 
ternary system. It may perhaps be mentioned, in 
view of the potential value of magnesium alloys in | 
engineering practice, that an instructive monograph | 
on the subject* has recently been issued from the | 
Laboratory. 

As is well known, a good deal of the trouble 
experienced in the practical application of light- 
weight metals in aircraft construction arises from | 
the susceptibility of many of these alloys to chemical | 
action, when subject, for example, to corrosive | 
atmospheres or sea water. Among the most 
important consequences of this type of action is 
the formation of progressive cracks between the | 
crystal boundaries, leading eventually to complete | 
fracture of the material. Some recent studies of | 
the light alloys of aluminium with copper and zinc | 
have led to the interesting, though not altogether 
unsuspected, conclusion that the mechanism of | 
failure under load by intercrystalline cracking of | 
these materials is essentially the same for specimens | 
exposed to the air as for specimens in an environ- | 
ment of saline spray. With the latter, naturally, 
the effects proceed much more rapidly, but the 
similarity in other respects proves that chemical 
action is the major influence, even when the alloys 
are surrounded by the normal atmosphere. One of 
the materials tested—a commercial aluminium 
alloy in the form of a thin strip—has shown that | 
the rate at which the quenching operation is per- 
formed, after the annealing process needed to bring 
the constituents into solid solution, can exert an 
important—sometimes a critical—effect on the 
subsequent susceptibility to intercrystalline deteri- | 
oration. Thus, thin strip aluminium alloy, if 
cooled in air or quenched in boiling water, suffers | 
intercrystalline attack when exposed to sea-water 
spray and also fails by rupture under continued 
load. Quenched in cold water or oil, however, the | 
same material has proved to be free from inter- | 

















* Magnesium and its Alloys. H.M. Stationery Office. 
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crystalline cracking, and although general corrosion 
can subsequently take place, it is not accelerated 
by the application of a load. 

Intercrystalline attack is not, of course, peculiar 


| to the light metals. It is, however, very commonly 


symptomatic of the simultaneous action of strain 
and corrosion, and one of the most important 
practical subjects for study under such conditions 
is boiler plate material. For some years past the 
Metallurgy Department has been investigating the 
causes and phenomena associated with the cracking 
of boiler plates, and it is hardly too much to say 
that the work, viewed in retrospect, appears to have 
resolved itself very largely into a study of inter- 
crystalline cracking. Several different lines of 
research have been pursued, among them being the 
examination of defects occurring in the boilers of 
a number of ships. The evidence of corrosion 
apparent in such cases called for two types of 
laboratory investigation, one in which specimens 
of iron and steel were subject to prolonged stress 
while immersed in hot aqueous solutions of sodium 
hydroxide ; the other in which small samples of 
iron and steel were subject simultaneously to high 
pressure and corrosive action by enclosing them in 
an autoclave containing various solutions represen- 
tative of concentrated boiler water. It may be 
said, therefore, that attention has been given over 
suitable ranges of conditions to the four major 
factors—stress, corroding agent, high temperature 
and high pressure. Throughout these various 
experiments the test samples have been subject to 
metallurgical control and supervision, the mechanism 
and progress of intercrystalline attack being observed 
by macro- and micro-examination, as well as by 
observation of strain-etching patterns. The work, 
now regarded as complete in so far as concerns 
intercrystalline cracking of boiler plate, is approach- 
ing the report stage. Conclusions are being formu- 
lated, and among those which can already be 
advanced is the very interesting one that the 
presence of sodium silicate, to which intercrystalline 
cracking of boiler plates has often been attributed, 
may, in fact, be without influence, at all events 
under laboratory test conditions. 

Materials for Use at High Temperatures.—In many 
respects closely allied to this work on boiler plates 
is a group of researches directed to different metal- 
lurgical aspects of the use of engineering materials 
at high temperatures. Evidence of the demand 
for design data on these matters is forthcoming 
from the special investigations that have been made 
during the year on behalf of outside firms upon such 
subjects as boiler and superheater tubes, bolts on 
steam mains, and components of oil refining and 
chemical engineering plant, most of which are in the 
nature of service failures. Researches of a more 
intensive and systematic character into the behaviour 
and desirable properties of materials for high 
temperature use are being conducted on behalf of 
the Metallurgy Research Board and the Electrical 
Research Association. Designers of electric power 
station plant are naturally closely concerned with 
many different aspects of the problem, but they are 
particularly interested in the creep of metals 
stressed at high temperature and in their perfor- 
mance when additionally subject to the action of 
superheated steam. The progress of the Metallur- 
gical Department’s studies of these subjects has 
had to be accelerated of late, to the degree that 
three new creep units have been recently installed. 
By means of these machines experiments may be 


designed so that the specimens can be stressed 
while surrounded by a vacuum of the order of one 
ten-thousandth of a millimetre of mercury head. 
These machines are being used at the moment to 


microstructure which accompany creep. 





|carried out at temperatures up to 1,000 deg. C. | : 
In order to provide control over the oxidising | especially useful for extremely high-temperature 
|action of the atmosphere, the apparatus has been | 


| study the mode of deformation and the changes in | the standardisation of Seger cones. 
The | the size of the furnace been increased, but at the 


materials under examination are pure iron, high|same time a greater ease of control, accompanied 
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being put into service. For the time being, attention 
is being directed to two steels, one a plain low-carbon 
steel, the other a steel having a low-carbon content 
together with 0-5 per cent. of molybdenum. In 
the cast condition, these steels are being examined 
in the form of original castings, annealed castings 
and finally annealed and normalised castings. In 
the wrought condition, they are being tested as 
originally hot rolled, as subsequently heat treated, 
and as cold rolled. It is obvious that-any beneficial 
effect of the type of treatment on the creep proper- 
ties of steels deserves the most serious attention of 
power plant engineers. To obtain and confirm data 
on this point is the main object of the work, but 
it is additionally important, not only from the 
academic but also from the development points of 
view, to understand these relations as fully as 
possible. The Laboratory work consequently 
entails a detailed examination of the mechanical 
properties of the steels, and the correlation of these 
properties with the structural changes which take 
place both during the heat-treatment or cold 
working, and also during the progress of the creep 
tests themselves. 

An interesting example of the value of co-opera- 
tion between the Laboratory and the steel industry 
is afforded by a study, now in hand by the Metal- 
lurgy Department, of certain samples of steel in 
which abnormally high rates of creep have been 
observed. A series of industrially produced steels 
is being obtained from manufacturers and tested by 
the creep testing apparatus in the hope that a 
statistical survey along these lines will throw light 
on the frequency with which these exceptional 
materials occur, and hence on the reasons under- 
lying the anomalous results obtained from them. 

As regards the additional complication introduced 
by the action of superheated steam, two noteworthy 
points are that the apparatus, as now modified after 
extensive preliminary trials, enables specimens to 
be exposed continuously, for periods up to well 
over 1,000 hours, with no intermission of any sort ; 
and secondly, that all the oxygen, as far as possible, 
is removed from the steam used so as to prevent 
the variable effects of oxidation and its attendant 
corrosion from affecting the results. The specimens 
tested in this high-temperature steam environment 
can be continuously stressed up to values con- 
siderably in excess of the stresses commonly 
employed in practice. Results are already forth- 
coming with respect to a series of carbon and 
molybdenum steels, of which one or two samples 
have ruptured under high stress at steam tempera- 
tures in the region of 550 deg. C. to 600 deg. C. 
In these cases the observations are being correlated 
with the results of ordinary creep tests carried out 
at rapid rates of deformation. 

One other branch of inquiry into the performance 
and improvement of materials for use at high 
temperatures concerns the production of highly 
resistant refractories, more especially those in a 
highly pure state and free from included gases, for 
use in laboratory metallurgical research. The 
necessity for research in this direction arises largely 
from the fact that refractory vessels in suitable 
forms, offering chemical resistance combined with 
adequate mechanical strength at the highest 
temperatures required for experimental work, cannot 
at present be obtained commercially. A good deal 
of time has been usefully spent of late in the 
preparation of highly-fired alumina ware for such 
purposes, and in the manufacture of experimental 
vessels of thoria and beryllia, which have proved 


work. As a result of the experience so gained, 
more particularly with regard to alumina, a marked 
improvement has been made in the design of an 
injector gas furnace suitable for the production of 
very high temperatures and intended primarily for 
Not only has 


carbon steel and low carbon steel, and the range of | by an economy in gas consumption, have been 
temperature covered by the tests in vacuo extends | achieved. 


from 350 deg. C. to 950 deg. C. 


It is convenient to mention here a series of tests 


Concurrently, an investigation is being carried | which the Metallurgy Department has recently 
out to ascertain how the creep behaviour of metal| conducted on behalf of the British Standards 


is affected by its original condition, i.e., by the 


| 


Institution with the object of establishing satis- 


| metallurgical treatment it has received prior to its | factory standards of quality for laboratory glass 
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and porcelain ware, with special reference to the 
export trade of this country. The work has con- 
sisted in determining the deterioration of various 
types of these materials when they are stored under 
atmospheric conditions representing those of the 
tropics. 

Oxygen in Steel. Temperatures of Transformation 
of Steels.-An excellent example of the value of 
highly resistant refractories in metallurgical research 
and of the great technical skill required for the 
manufacture and assembly of this class of laboratory 
apparatus occurs in a recently published* account 
of improvements in the vacuum fusion method for 
the determination of total oxygen in steel, from 
which, with acknowledgment, Fig. 16 is reproduced 
herewith. In any study of the influence of oxygen 
on the properties of steel it is important to be able 
to determine the total quantity of oxygen present 
in & given specimen of steel. Such oxygen may be 
present, not only included in solid solution, but 
occurring also as oxides of iron and manganese, ot 
as refractory oxides of silica and alumina, or as 
compounds such as silicates. The vacuum fusion 
method of total oxygen determination depends for 
its success on heating the steel to a sufficiently high 
temperature, such that all the compounds containing 
oxygen are reduced by carbon and converted into 
gaseous oxides of carbon. 

The apparatus developed at the Laboratory for 
this purpose comprises, essentially, means for 
melting the sample of metal, for pumping off the 
evolved gases, and for analysing them, the oxygen 
content of the being calculated from the 
quantities of carbon monoxide and carbon dioxide 
so determined. The steel is melted in a graphite 


stee! 


} 
| 


crucible a, provided with a stalk b, which fits into | 


a closed narrow tube at the lower end of the furnace 
tube ¢ and supports the crucible centrally. The 
space between the crucible and the furnace tube 
is packed with powdered graphite of very fine grain 
(below 200 mesh) in order to facilitate the attain- 
ment of high temperatures. The actual heating of 
the steel is accomplished inductively by a specially 
designed high-frequency water-cooled coil d supplied 
by a Lorentz motor-generator having an output of 
about 5 kW at 8,000 cycles per second. The furnace 
tube, made of silica glazed inside and outside, is 
surrounded by a water jacket within the glass tube e, 
and to permit the introduction of the crucible, it is 
connected at its open upper end by a tapered joint, 
lubricated with low-vapour-pressure vacuum grease, 
to a tube f of transparent quartz closed at the 
top with an optical flat g through which the tem- 
perature of the interior of the furnace can be 
measured by means of a prism h and a disappearing 
filament optical pyrometer j. A side arm & of the 
tube f is provided with transverse indentations 
whereby samples for successive 
stored before use. The samples take the form of 
cylinders with rounded ends, 1 cm. in diameter 
and 1 cm. to 3 cm. in length, and they are moved 
us required along the side tube and dropped into 
the furnace tube by a hand-operated magnet. The 
conical mouth 7, which guides them into the 
crucible, is closed during a test by a graphite ball m 
on the surface of which are shallow grooves which 
allow free egress of gas but prevent loss of molten 
steel by splashing under the influence of a rapid 
efflux of gas. An iron-tipped rod attached to the 
spherical cover enables the furnace cover to be 
lifted by an external electro-magnet ». The other 
connections o and p to the space above the furnace 
permit the evacuation of the apparatus, the measure- 
ment of the vacuum by means of a McLeod gauge, 
and the collection of gas samples for analysis. 

It will be appreciated that a good deal of inci- 
dental research has been required in order to 
develop a successful technique. In particular, an 
extensive study was made o: the use and properties 
of graphite powder as an insulating material, whik 
the graphite crucible cover, the water-cooling of the 
furnace tube, and the employment of a high-speed 
diffusion pump have all been proved to contribute 
to the accuracy of the results obtained. As regards 
the latter, the method has been critically examined 
by tests on synthetic materials of known oxygen 
content and found to give consistent and satis- 


* Iron and Steel Institute. Seventh Report the 
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factory quantitative results for a variety of steels. 
This applies to steels of high manganese content, 
with which the possibility of error is increased by a 
tendency for the evolved gases to be adsorbed by 
thick manganese films, and upon which, for this 
reason, it has been found desirable to conduct 





estimations of oxygen content with single specimens, | 


the furnace tube being dismantled and cleaned after 
each test. 

Among other important research on steels must 
be mentioned the programme of work for the Alloy 
Steels Committee and its Sub-Committee on Thermal 
Treatment. 
gation include a series of 21 typical carbon and alloy 
steels, of which the heating and cooling curves have 


Fig. 16.FURNACE FOR VACUUM FUSION 
DETERMINATION OF OXYGEN IN STEEL 
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been thoroughly determined under carefully con 
| trolled conditions. In some cases the rate of cooling 
| has been found to influence the conclusions and it 
has consequently proved necessary to examine the 
|same steel during cooling at different rates. This 
| portion of the work is now practically complete, 
| though it is intended in the near future to correlate 
|the results obtained with certain physical and 
mechanical properties of the steels and more 
especially with those changes of microstructure 
which have been observed during the various condi- 
| tions of heating and cooling covered by the thermal 
|tests now concluded. An extension of this sys- 
tematic examination of alloy steels is concerned 
with the effect of strain on the characteristics of 
the critical points of alloy steels. Among such 
| factors affected by strain are the temperature at 
| which the critical point occurs and the temperature 
| hysteresis associated with the change. This part 
the investigation still in the preliminary 
|stages, but the few results already obtained are 


| encouraging. 
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Miscellaneous Work. Improvements in Laboratory 
Technique.—Among the most direct contacts be- 
tween the Laboratory and the manufacturer may be 
noted the researches which the Metallurgy 
Department, in collaboration with the Engineering 
Department, are carrying out on behalf of the Gas 
Cylinders and Containers Committee and the Home 
Office. The metallurgical side of the work consists 
{mainly in the merits of different 
|materials from the points of view of production, 
security, and service. A study is now being made, 
for example, to ascertain whether fusion welding 
can be recommended in the case of carbon steel 
containers for certain noxious, liquefiable gases, 
which can be transported at low pressure, and for 
other liquefiable gases, such as butane and propane. 
The general problem of gas containers covers a 
surprisingly large range of inquiry, involving not 
only the chemical properties of the gases them- 
selves when liquefied, but their influence on the 
metal of the containers as regards corrosion and 
other forms of secular change. The materials 
themselves are very varied, those already examined 
including an aluminium alloy, a nickel-chromium- 
molybdenum steel, and a 1-5 per cent. manganese 
in addition to straight carbon steels, The 
effects of prolonged service on high-pressure cylin- 
ders containing permanent gases a 
necessary form the 
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stages before any particular metal can be confidently 
recommended, and a number of such trials are in 
progress. 

A noteworthy outcome of the department’s major 
investigations is the improvement of experimental 
methods in relatively minor directions which have, 
nevertheless, a most valuable effect in the aggregate. 
Recent discoveries of this sort include methods of 
producing uniform, thin hardened casings on smail 
test pieces, and of eliminating residual strains set 
up by heat treatment in steel specimens prepared for 
X-ray examination. Even in such a matter 
counting the inclusions in metallic specimens, the 
development of a system of expressing the results 
has led to a great increase of convenience both to 
the performer of the test and the recipient of the 
data required. Chemical analysis continues to 
attract attention, especially with regard to the 
composition of the residues obtained from steels 
by extraction with a solution of iodine in alcohol. 
In this connection a serious difficulty arises from 
the effects of sulphur and phosphorus on the 
separation and analysis of the residue. An attempt 
has recently been made to separate the consti- 
tuents of the unignited residue by a flotation 
process, but it has proved unsuccessful. No advance, 
likewise, has been possible in the attempts to 
improve on methyl alcohol as an organic solvent for 
use in steel analysis. For steels of relatively simple 
composition the vacuum extraction process has been 
found to offer a number of important advantages. 
The method does not lend itself so readily to alloy 
steels, but it is so attractive that a new programme 
of chemical research has been put in hand to explore 
all the possibilities of its use for such steels and to 
determine what alloys can be examined in this way. 

Among other chemical researches, one which is 
interesting as exemplifying an aspect, somewhat 
different from those previously mentioned, of the 
importance attaching to extreme purity in the 
subjects of many types of metallurgical experiment, 
is a very thorough study of laboratory filter paper. 
To avoid error in the results of analyses of metallic 
samples, it has been thought necessary to deter- 
mine the content of mineral matter present in such 
paper, and several exhaustive analyses, by chemical, 
micro-chemical and spectrographic methods, have 
been made to this end. Actually, the amount of 
mineral matter has been found to be exceedingly 
small, but it is most useful, all the same, to know 
its composition and to be able to estimate what type 
and proportion of extraneous substances have been 
added to a solution in the course of the chemical 
examination of a metal or alloy. 

The foregoing reference to spectrographic analysis 
leads, as a concluding item of metallurgical research, 
to a note on the department’s work on the develop- 
ment of flame spectra for use in spectroscope 
examinations of pure metals and alloys. The prin- 
ciple is thax of viewing the spectral lines produced 
by spraying a flame with a solution of the material 
under analysis. The procedure at present adopted 
enables the lines due to nickel, for example. to be 
detected after five minutes’ exposure with a flame 


as 








linto which 1 ml. of a 0-O1 per cent. solution of 


concluding | 





nickel has been introduced. The method has the 
advantage that the spectrum of an unknown solution 
may be matched by synthesis from aqueous solu- 
tions, thus avoiding the preliminary preparation 
and analysis of a series of samples of graded com- 
position. The trials made so far, however, have 
revealed that the sensitivity obtained depends a 
good deal on the details of the procedure and of the 
actual apparatus employed. In particular. the 
atomiser by which the test solution is sprayed into 
the flame is liable to introduce errors, and attention 
is accordingly being specially directed at present to 
tests of all-glass atomisers with a view to eliminating 
this source of trouble. 


(To be continued.) 








AUSTRALIAN Imports oF Motor VeuiIcies.--Of the 
1,020 motor cycles imported into the Australian Common 
during March, 903 were of United Kingdom 
origin. This country also headed the list of suppliers 
of assembled motor-vehick furnishing 29 
The United States supplied 28, and Canada 26 W hile 
Great Britain supplied practically all of the tyres 
imported, the United States furnished 223 of the 262 
countrys 


wealth 


chassis, 


ate rpillar type tractors entering the 
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Fig. 394. Vatve Unper Test in MAKERS’ Works. Fie. 395. Motor UNpgER Test In Power House. 


14-FT. HIGH-PRESSURE BUTTERFLY | motor consists of a double winged rotor c, mounted | essential to its control are shown in Fig. 399. At 
VALVES; BOULDER DAM POWER | ver and connected to the upper valve stem by the the base of the motor is an electric motor of 30 h.p. 








HOUSE.* muff spline coupling, and a cylindrical stator d,| driving at each end of its spindle an oil pressure 
~—P & Kee in which the rotor works through an arc of 90 deg.| pump. The motor and pumps can be seen in Figs. 

a ine The stator is shaped to provide two Vee-shaped | 399 and 400. These pumps are supplied simultan- 

(Concluded from page 181.) vertical bulkheads e,, e,, the points of which make | eously through a pipe j, Fig. 399, their pressure de- 


we ; oil-tight contact with the rotor hub. As the rotor | livery being passed into the control mechanism 
When considering the means of operating these | vanes are in oil-tight contact with the stator walls, | through the pipe &. The tapped hole into which this 
14 ft. butterfly valves against the great forces) th. interior is divided into four vertical spaces | pipe is screwed is shown (also by the letter &) in Figs. 
that were anticipated, it was found that the normal | o¢ varying volume according to the position of the | 408 and 409. This supply is in communication with 
mechanisms employed for such duty would occupy | rotor, The control mechanism on the left of | the port J, Figs. 407 and 409, and can be put into 
a great amount of valuable space in the power | Figs. 401 and 402 is provided with four ports, f;, f,| communication with the ports f, or f,, already 
house besides requiring a very heavy type of con-| and 91» Jz. and without going into further detail at | mentioned, through movement of the valve m. The 
struction to take up the stresses involved. | In the moment with regard to this year, it may be | movement of this valve, while it opens one or the 
order to overcome such difficulties a self-contained stated that oil under pressure is pumped through | other of these ports to pressure, simultaneously 
arrangement was devised, very compact and with one or the other of the pipes f, or f, into the interior | opens the other to exhaust, the exhausted oil passing 
no moving parts exposed. Moreover, no massive | of the stator. Taking, for instance, the case in| through the passage » and the strainer, back to the 
anchorage in the walls or floor were necessary and | which it is admitted through fi» pressure will build | pump. In the first part of the description the 
no oil come tanks, 80 that the whole could be up in the left-hand upper space tending to move the | case was taken of pressure oil flowing through /,, 
embodied in a neat design occupying very little | rotor in a clockwise direction. At the same time | and exhaust through f,. If the valve m was set 
space. The arrangement had the additional ad-/ oj) wij] pass through the communicating pipe A,|so that the reverse occurred the ports would com- 
vantage of transmitting the torque to the stem | into the right-hand bottom sector, with like effect. | municate as in Fig. 409, and the exhaust would 
in such a way as to secure complete balance and | ¢j) trapped in the right-hand top sector is allowed | flow through f, and g,, into the bulkhead space, 
to avoid additional bending moments on the stem, to escape through the pipe h, into the left-hand | and then through g, to the strainer as before. 
as well as providing automatically a locking device | pottom sector, and from there flows through the| The valve m is driven by a small electric motor 
capable of holding the leaf mm any pon. pipe f, to the return system in the control. on whose spindle is a worm in mesh with a large 
e The hydraulic = be seen at the top of|" ‘Various sectional and other drawings are given| worm wheel. This is shown in Figs. 407, 408 and 
ag de plan, agers Nearer jc T ag peer although reference to the photographs reproduced in | which meshes with a circular rack, mounted by 
, ferheg . y means | Figs. 395 and 398 show that slight departures have | means of cushioning springs on the end of the 
of the horizontal section shown in Fig. 402, that the | heen made from the origina] designs they are not | valve m, which by these means is worked to right 
© Diced Baticin db thd insti eatitabied by Officials important enough to affect a description which | or left as required. In addition, the control is fitted 
, may refer in the main to the line drawings. The | with a spring loaded relief valve 0, while two plug 


f the United States Bureau of Reclamation, Denver, ; : : 
olorado; U.S.A. See vol. exliii, page 1 (1937). exterior of the hydraulic motor and the parts! cocks p and qg on each side of the strainer can be 
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Fig. 396. SECTION XX (See Fig .402. 
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worked by a special hand drive to shut off the 
strainer for cleaning. 

The central port / is shown in Fig. 407 to be open 
to a connection rising vertically inside the stator 
casting (Fig. 401). Actually this connection was 
taken from the top of the control gear, and an out- 
side pipe was run up to the motor head, as may be 
in Figs. 395 and 398. This pipe carries oil 
pressure to the upper part of the motor in which 
is situated a powerful brake. The latter consists 
of two heavy coned discs as shown, mounted on a 
splined extension of the rotor hub, and pressed apart 
normally by 24 powerful helical springs, against 
corresponding conical surfaces in the stator cover. 


The arrangement is such that when no oil pressure 
8 present the the dises apart and 
hold the rotor firmly. If pressure builds up 
the starting of the pumps, it will first lift the bottom 
brake disc, when oil can pass to the upper side 
of the top dise, which is thereupon pressed down 
he rotor is then free to turn under the influence 
of oil pressure admitted through f, or f, as before 
Rectangular packing rings prevent oil 
the latter is in 


springs press 


described, 
escaping from the brake chamber ; 
communication with the interior bulkhead space 
and with interior spaces in the motor base which 
altogether provide ample storage for the oil, so 
that the need of auxiliary reservoirs is obviated 
The control pane! may be seen in the middle of 


Fig. 308, and also in Fig. 412, page 241, while the 
inside is shown in Fig. 413. The panel shows a valve 
position indicator, a pressure gauge by-pass valve 
signal lamps, and two switches. One of there is 


employed to transfer the direct control at the panel 


to remote control from the main power house 
switch board or vice versa. This switch can be 
turned to the off position and the key removed, 
thus locking the equipment in the inoperative 
position. The other switch controls the opening 


or closing of the butterfly valve direct from the 
panel, 
the valve opens or closes, 


The electrical system is arranged so that 
with all the operations 
of the various mechanisms occurring in their proper 
sequence, and correct timing subsequent to the 
turning of this second switch to the open or close 
positions. For when opening the valve 
the transfer first turned to the 
local control position and the control switch to the 


instance, 


control switch is 


open" position. The motors on the 12-in. by 
pass needle valves at once start to open their 
valves and simultanrously the motor operating 
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the control valve m starts up and moves m into its 


correct position. When this is reached the motor 
is cut out by limit switches, the by-pass valve 
motors also being cut out on the valves being 
opened wide 

When the turbine scroll cases have filled and 
built up a pressure nearly equal to that on the 
upper side of the butterfly valve, an equalising 


pressure switch closes and starts up the main oil 
pump motor, thus supplying pressure oil for operat- 
ing the rotor and starting the valve-closing cycle. 
Simultaneously the pump motor, referred 
to below, is started up and grease is delivered to 
the upper and lower stem bearings. 


vreast 


When the rotor has turned the valve to the 
fully open position, the vanes come up against 
stops on the stator. There follows a rise in 


pressure in the oil circuit, resulting in the operation 
of a pressure limit switch causing the oil-pump and 
grease-pump motors to stop, and at the same time 
resetting the relays; the oil pressure drops to 
zero, and the brake is applied. The butterfly 
valve may be stopped at any intermediate position 
by turning the switch key to the off position when 
the valve will be immediately locked by the brakes 
already described. 

The main pump motor is of 30 h.p., and runs at 
a speed of J,150 r.p.m., the two pumps having a 
combined capacity of 60 gallons per minute and 
delivering at a pressure of 1,000 Ib. per square inch. 
Cold lubricating oil is as the working fluid. 
As already stated bronze seals are fitted to all 
working faces of the rotor. Some details of these 
are given in Figs. 396 and 397 and Figs. 404 to 406. 
In all cases pressure is admitted behind the seals by 
way of small ball valves arranged in pairs so that 
one will open on the on which pressure is 
being built up, while the other closes to prevent 
the oil passing to the low pressure side. 


used 


side 
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MoToR AND 

The position of the leaf is indicated by the dia! 
and pointer on the left of the control panel driven 
by a Selsyn motor receiver connected to a trans 
mitter in the top of the rotor shaft, and shown 
in Figs. 401 and 403. This transmitter als 
operates a dial indicator on the main control 
switchboard in the power plant, for use with remote 
control. 

Automatic high-pressure lubrication is supplied 
to the stem bushings by a reduction-geared motor 
driving a twin-delivery grease pump unit mounted 
on the base flange of the hydraulic motor as shown 
in Fig. 400. Details of the pump are given in 
Figs. 414 and 415, the latter showing the two small 
plungers operated by a trunk crosshead driven by 
an eccentric. The pump can deliver against a 
pressure of 6,000 lb. per square inch through extra 
heavy gauge copper tubing. The motor, as stated, 
is in the same circuit as the oil-pump motor, and 
consequently when the latter is started up grea:« 
is also injected into the stem bushings. The grease- 
pump motor is of } h.p. capacity, running at 
1,750 r.p.m., the pump speed being 82 r.p.m. The 
pump is constructed of Nitroloy steel. 

Each valve was completely assembled in the 
makers’ shops (Messrs. Hardie-Tynes Manufacturing 
Company, Birmingham, Ala.) and subjected to 
500 Ib. per square inch hydrostatic tests for the 
vaive proper and 1,000 Ib. test for the rotors. One 
of the valves is shown under test in this way, in 
Fig. 394, page 239. In spite of the untried character 
of the design these tests passed off perfectly satis- 
factorily from the very first. The firm just named 
was also responsible for work in connection with 
the bulkhead gate hoists, the ring-follower emer- 
gency gates and some of the needle valves described 
in previous articles; Messrs. The Thomas Spacing 
Machine Company were responsible for some of the 


needle valves. 























AUG. _26, 1938.] 


ENGINEERING. 





_ 241 





14-FT. 





Fie. 412. 





VALVE CONTROL 


BUTTERFLY VALVES; 


(For Description, see 


» Page 239.) 
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RIVER FLOW PROBLEMS. 
By Dr. HERBERT CuaTLey, M.Inst.C.E. 
(Concluded from page 224.) 


VI.—--ACCELERATION 
CURVES. 


Tue changes of velocity in 


the ratio of the acceleration to that of gravity. 


the acceleration is negative (i.e., a retardation) the | 
If the slope is upward | 
in the direction of flow, forward acceleration | 
The present | 
writer published many years ago* this correction, 

As actual | 


effective slope is increased. 


increases it; retardation flattens it. 


which he terms the “ acceleration cell 


* See ENGINEERING, vol. cviii, page 322 (1919). 


oF FLow AanD GAUGING 


rivers affect the | 
gauging or rating curves in a very definite manner. 
The most fundamental feature is ‘that the apparent change of velocity of = 
slope, reckoned dowr ward in the direction of flow, 
is decreased (i.e., flattened) by an amount equal to 


os 


>, a . 
rer i.is 
Fee ee ee ee e D 


bby 


Controt PANEL witH FRONT REMOVED. 


slopes in rivers may be very small, the correction 
| may be an appreciable fraction of, or, in some cases, 
‘equal to, the actual slope. The effective slope may 
| thus be temporarily reduced to zero. In the case 
| of tidal waves this is a very important feature of the 


| 
flow. 


In the lower Yangtse (well above the estuary) the | 


|maximum general slope is about 1 in 40,000. A 
| 40,000 x 32 ft. per sec. per 
sec. would correspond to an acceleration slope of equal | 
| value to the gravity slope. If this acceleration were 
continued for, say, one hour, it would change the 


velocity by 
2 x 3,600 ‘~ 
- 40,000 2-88 ft. per second. 


As the mean velocity rarely exceeds 6-5 ft. per 
__| second, such a change as this would be a very 


large fraction of the velocity and has not actually | 


BOULDER DAM POWER HOUSE. 
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been observed on the Yangtse. If, however, it 
did occur, it would make the effective slope either 
double the gravity slope or nil, according to the 
direction of the acceleration. In actual fact the 
acceleration slope correction in the middle Yangtse 
can rarely amount to 5 per cent. of the actual slope, 
but this is sufficient to be of importance. 

If a river is rising steadily, the slope is greater 
than when the flow is constant, owing to the 
approach of the front of the flood wave. Rating 
curves are, however, based on the assumption of 
constant slope (for any one particular stage). 
Consequently, the rating curve must be to some 
extent wrong, unless the “ acceleration slope ” just 
| offsets the error of slope. When a river is rising 
|the velocity normally is increasing, so that the 
| acceleration is positive and the correction would be 
|a negative one. The acceleration slope is usually 
| less than the increase of slope above the normal, so 
that the velocity is greater than the stage would 
indicate on the basis of the normal slope and 
| constant flow. 

Thus, for example, let it be supposed that the 
| flow at Wuhu (on the Yangtse, 325 miles from the 





|mouth) for ste sady flow is 2,000,000 cub. ft. per 
second at a stage of 25 ft. above local zero on the 
gauge, the normal slope being 1 in 40,000. Let, 


now, a wave begin to approach in which the rise 
is 1 fout per day. If the normal mean velocity is 
5 ft. per second, the additional slope of the wave 
front is about 1 foot in (5 x 24 x 3,600), or 1 in 
432,000 = 0-0000024. If the acceleration is 0-1 ft. 
| per second per day the acceleration slope is 1 in 
| ( (32 x 10 « 24 x 3,600) = 0-0000004, the actual 
slope is 


0 -0000250 +- 0-0000024 = 0 -0000274 


| the effective slope is 


- 0-0000024 — 0-0000004 0 -0000270 


| whereas the assumed slope is 0-000025. The dis- 


| charge will then be 4/27/25, or about 4 per cent. 
| greater than that with steady flow. 

Similarly, when the river is falling, the normal 
slope for a certain stage is reduced as the flood 
wave passes. This error of slope is again partially 


| 0 -0000250 - 
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annulled by the negative acceleration (which being 
a negative algebraically deducted from the actual 
slope becomes a numerical addition). The velocity 
and discharge are therefore smaller than the stage 
curve would indicate. The effect of a flood wave 
in a flowing river may be compared to the super- 
position of a tidal wave on a current equal to the 
mean velocity less the maximum ebb. 

In tidal channels it is similarly well known that 
the velocities lag behind the rise and fall of the 
tide, so that (as on the Whangpoo at Shanghai) the 
flood current may run almost until falling half tide 
after high water and the ebb similarly may run 
almost until rising half tide after low water. If 
this tidal effect is combined with a small constant 
general flow, the phase conditions remain much the 
same as for the pure tidal flux, but in spate waves 
there is no trough, the whole sine wave riding as it 
were on the top of the normal river surface. 

When the crest of the wave the 
point, the actual apparent slope is the same as 
when there is no wave, but at a higher level. There 
is no acceleration, the velocity is a maximum, and 
the conditions are (temporarily) as for steady flow. 
\t the moment when the wave begins to pass the 
slope is steeper than usual, but nevertheless the 
velocity as yet is the same as for steady flow at 
that stage, so that by say the de Chezy formula 


passes pauge 


’ cvyri(s ry) 

Similarly, when the wave has almost passed the 
velocity is practically the usual one for steady flow 
at that stage, but the slope is less than usual and 


there must be some such form as 


' eyris te) 


Analysis and experiment both show that 


l di 
or . 
+) Is y dt 
. d 
In the first instance, is positive and in the 


second it is negative, so that a general form is 


/ ! 
eV rls = 


d? 
an! 


Is 


or, if the * acceleration slope 
di 
7 \ae ) Y 
v cy ria z) 
(Accelerations must be counted positive when 


velocity increases and negative if velocity decreases. 
The Manning or Forchheimer formula can, of course, 
be used instead of that due to de Chezy. 

In Professor Harold A. Thomas’s paper, “ The 
Hydraulics of Flood Movements in Rivers,’’* a 
similar formula is given. 


where 

8 hydraulic gradient (loss of head per foot 
of length) ; 

stage above datum ; 

horizontal distance ; 


yh 


’ velocity ; 
t time. 


Professor Thomas says, ** This is the fundamental 
differential equation fur unsteady flow in an open 
channel.” 


2 
‘ t 
Substituting a for s,, its de Chezy value for 
. : 


steady flow, we have 
id oz " cr l cv 
fal r ‘ ' 


- is the actual surface slope 8. 


Thomas calls the four terns in this equation the 
hydraulic friction term, surfi.ce slope term, velocity 
head term and acceleration head term. The first 
term is the actual loss of head per unit length of the 
stream and is necessarily negative in the direction 
of flow. The second term is the actual slope and 
will usually be negative, except when one or both 
of the next terms are negative as in the hydraulic 
jump. (Notre.—This makes the signs inverse to 
those used by the writer, who has made downward 
slopes in the direction of flow positive.) The third 


Pittsburgh, 1234, p. 33. 


* Carnegie Inst. Technology, 
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term measures the change of kinetic energy per 
unit mass of the stream per unit length and is 
positive if the kinetic energy is increasing and 
negative if the kinetic energy is decreasing in unit 
length. In ordinary flow problems in moderately 
regular channels this term is extremely small. The 
fourth term is the acceleration slope, which is 
positive for increasing velocity. 

Disregarding the third term, equating the second 
term to — s, and substituting z for ; = 


t 
v2 
—s+2 
er 
or, changing the signs, 
7SevVe0 - 2) 


which is the form given by the writer above. 

This analysis does not lend itself very well 
integration, but will enable the discrepancies in 
gauging curves to be interpreted. 

[Norg.—In Section I of these articles, in the 
issue of EnGrngeerine of July 15, the expression 
w Alon page 61, col. 3, line 19 from the bottom, 
should read w Als. 
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AccorDING to the report which the General Council 
has prepared for submission to the Blackpool Trades 
Union Congress, the Prime Minister stated, in the 
interview which they had with him on the subject of 
the re-armament programme, that there was no inten- 





Auc. 26, 1938. 


| members are looking for work and cannot get it. The 
increase over last month is 33. Fortunately, the 
number on sick benefit is less by 42, while the 668 shown 
as superannuated remains the same. For the informa- 
| tion of members of branches who are aware of super- 
}annuated members who have gone back to work, I 
ought to say that we have ignored their return to 
|work; so that the actual number drawing super- 
| annuation benefit does vary from week to week. We 
do not consider that the number who have returned to 
work justifies the labour involved in taking out the 
figures month by month from the branch returns.” 
| The total membership of the Association is 11,700. 


At its annual meeting in Glasgow last week, the 
| Railway Lines Committee of the Amalgamated Engin- 
eering Union discussed the demands which have been 
submitted to the railway companies by the National 
| Railway Shopmen’s Council. The programme includes 
jan increase of 2d. an hour, a minimum base rate of 
| 50s. a week, 12 days’ annual holiday with pay, con- 
| solidation of the base rate and war bonus, reduction of 
working hours to 40 a week without loss of pay, a day’s 
pay for each day a man is available for duty, and a 
guaranteed week of 47 hours. Dealing with the wages 
claim, Mr. Little, the president of the Amalgamated 
Engineering Union, said that the wagés paid at present 
| were determined by an award dated 1922 and during 
the whole period of 16 years which had elapsed since 
then not very much had been done to improve them. 


At the close of the meeting, Mr. Smith, the general 
secretary of the Amalgamated Engineering Union, said 
that engineers employed in the railway shops were 
losing thousands of hours through short time working. 





tion of passing legislation to interfere with trade union | There would be no need, he stated, for talk about dilution 
practices in any way, and that was one of the arguments | if skilled labour were utilised over the 47 hours. 
he had used against setting up a Ministry of Supply.| Thousands of hours which railway shopmen were 


Supply, he said, would need to have 
such as the Ministry of Munitions had | 
over labour as well as over factories, and he did not | 
think that that was justified unless they expected to 
be at war directly. He wished to see what results 
could be obtained by voluntary agreement. He} 
appreciated the relations in the building trade, and 
would like to see an arrangement of the same kind in 
the engineering industry. “* Generally speaking,” the 
report goes on to say, “ he agreed with what had been 
said as to the unwarrantable assumptions that certain 
changes in trade union practices would be necessary. 
He did not know whether it would be necessary to 
transfer men, but if that were necessary the men must 
be assured that they would not suffer as a consequence. 
With regard to what would happen at the end of the 
re-armament programme, the Prime Minister said 
that this would be gradually tapered off and everything 
would be done to try to stimulate foreign trade and to 
encourage local authorities to prepare schemes with a 
view to finding work.’” The Prime Minister added, it 
is stated, that he felt the Minister of Defence would 
“do his best to establish similar arrangements in the 
engineering trade to those in the building trade.” 


\ Ministry of 
special powers, 





In the building trade, it may be explained, a special 
consultative committee was formed to survey the 
whole problem. It consisted of representatives of the 
Treasury, the Defence Departments, the Ministry of 
Labour, the Ministry of Health, and representatives of 
the employers and the trade unions, and in the course 
of its deliberations the unions found themselves able 
to meet the Government’s requirements “ without any 
of the objectionable features of dilution or suspension of | 
trade union practices.” 





On behalf of the T.U.C 
reminded 


the report states, * the 
Government that the engineering 
employers had consistently objected to the unions 
having anything to do with what they considered | 

managerial functions,’ and it would be necessary to 
have a general change in their attitude of mind on | 
that point. The General Council had some hesitation | 
about pursuing this question, because the engineering | 
unions had still to consider the subject ; but as these 
discussions might not be applicable only to engineering, 
the Government asked that in considering the 
approaches which should be made, the conversations 
should not be limited in the way the engineering 
employers had attempted.” No further developments 
have taken place so far as the General Council are 
concerned, ** but it understood that the unions 
directly affected have had the matter under considera- 
tion and have declined to countenance any means of 
dilution. 


was 


were 


18 


Writing in the latest issue of the organisation's 
Wonthly Trade Report, Mr. Findlay, the general secre- 

tary of the United Patternmakers’ Association, says : 
Our unemployment list mounting again; 420 


1s 


losing could be devoted to munitions production. 


A steady reduction in the number of unemployed 
workers is recorded in Poland. According to the 
weekly organ of the International Labour Office at 
Geneva, the numbers of persons employed in the 
mining industry, forges and the manufacturing indus- 
tries, in undertakings employing at least 20 workers, 
amounted at the end of May to 813,200, or 7-5 per cent. 
more than in 1937, when the number was 756,500. 
Unemployment declined by nearly half between 
February 16, when it was highest (553,900 unemployed 
persons being then on the registers), and June 15. 
During this period 274,100 unemployed persons found 
work. This decrease is 26-3 per cent. greater than the 
corresponding decrease during the same period of 1937, 
in the course of which 217,000 unemployed persons 
found work. The decrease referred to does not show 
the full extent of the improvement, since it does not 
indicate the re-employment of large numbers of unregis- 
tered unemployed persons. 


The writer of an editorial note in the August issue 
of Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says that although the concession 
to members of holidays with pay is an important step, 
““we are by no means satisfied” that the holidays 
provided for are adequate. “ Six days,” he says, “* are 
not enough, and the payment should be such as to 
make it possible for everyone to take a holiday away 
from their usual surroundings. So important a measure 
of social reform as this is, however, cannot be achieved 
in one day, and now that a beginning has been made 
we should not cease our agitation for a full fortnight’s 
holiday with a minimum holiday payment. Other 
countries not nearly so wealthy as ours can legislate for 
twelve days paid holidays, so that there is no insuperable 
difficulty, apart from»the will to do it. Our job must 
be, therefore, to maintain and continue our agitation 
until holidays with pay in the fullest sense become a 
definite and accepted part of our wages system.” 


Addressing a meeting of the Lydney Power Workers’ 
branch of the Transport and General Workers’ Union, 
Mr. Arthur Deakin, the assistant general secretary of 
the organisation, dealt with the coming changes in 
the tinplate industry due to the strip-mill developments 
at Ebbw Vale. While it was not possible, he said, to 
say anything definite at the moment, the outlook was 
a great deal better than had appeared when the pro- 
posed changes were first known. The interests of the 
workpeople were being safeguarded to a much greater 
extent than would have been the case if there had been 
no co-ordination of interests. In the discussions with 
the company regarding the manning of the plant, the 
places from which the men could be secured were 
considered in great detail. So far as the process was 
concerned on the finishing side, a number of men 
would, no doubt, be transferred from Lydney to 
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Ebbw Vale to man some of the jobs that would be 
going. The aim of the union would be to get the 
people transferred who had given a life of service to 
the trade. 
The developments would 

reaching effects in the trade, 


undoubtedly have 


co-ordination of interests. 


The Ministry of Labour Gazette states that among 
persons between the ages of 16 and 64 insured under 
the general scheme of unemployment insurance (includ- 
ing the special schemes for the banking and insurance 
industries) the percentage unemployed in Great Brit 
and Northern Ireland at July 18 was 13-3, as compared 
with 13-4 at June 13. Among persons within the 
agricultural scheme, the percentages were 4-5 at July 18 
and 5-3 at June 13. For the two schemes combined, 
the percentage for July 18 was 12-9, as compared with 
13-0 for June 13. On a comparable basis, there was 
an increase at July 18, as compared with July 26, 
1937, of about 3-5 in the percentage unemployed 
among persons within the general scheme, and of about 
1-9 among persons within the agricultural scheme. 
For the two schemes combined the percentage rose by 
about 3-5 between these two dates. 


At July 18, there were 1,244,461 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 24,105 less than 
at June 13. On a comparable basis there was an 
increase of about 202,000, as compared with July 26, 
1937. There were registered as unemployed in Great 
otherwise temporarily suspended from work. This 
was 983 less than at June 13. On a comparable basis 
there was an increase of about 240,000, as compared 
with July 26, 1937. Of persons who normally seek a 
livelihood by means of jobs of short duration, there 
were on the registers in Great Britain 60,882. This 
was 4,708 less than at June 13. On a comparable 
basis, there was an increase of about 6,000, as compared 
with July 26, 1937. 


The total of 1,773,116 persons on the registers at 
July 18, included 1,041,231 persons with claims 
admitted for insurance benefit, 519,845 persons with 
applications authorised for unemployment allowances, 
65,686 persons with applications for benefit or allow- 
ances under consideration, and 146,354 other persons,of 
whom 36,353 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
July resulted in an increase estimated at 17,100/. in 
the weekly full-time wages of about 246,000 work- 
people, and in a decrease of 28,7001. in those of about 
312,000 workpeople. The principal groups of work- 
people whose wages were increased were coal miners 
in Northumberland, Lancashire and Cheshire, Cannock 
Chase and Warwickshire; workpeople engaged in 
textile bleaching, dyeing, printing and finishing ; and 
motor drivers and attendants engaged in the carriage 
of goods in Scotland. The principal decreases affected 
coal miners in Nottinghamshire, Derbyshire, Leicester- 
shire and Scotland, and some groups of railway 
employees. The changes so far reported in the seven 
completed months of 1938 are estimated to have 
resulted in a net increase of about 259,0001. a week in 
the full-time wages of 2,359,000 workpeople, and in 
a net decrease of about 7,8001. in those of 126,000 
workpeople. Of the 312,000 workpeople whose rates 
of wages were reduced in July, the majority had 
received increases of greater or equal amounts during 
earlier months of the current year. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
July, was 43. In addition, 20 disputes which began 
before July were still in progress at the beginning of 
that month. The number of workpeople involved in 
these 63 disputes, including workpeople thrown out 
of work at the establishments where the disputes 
occurred, was about 20,000 and the aggregate duration 
of the disputes in July was about 80,000 working days. 


In the industries covered by the Ministry of Labour’s 
statistics the normal working time of about 2,000 work- 
people was reduced by about 7 hours, on average, per 
week. The changes reported during the seven com- 
pleted months of 1938 are estimated to have affected 
about 154,000 workpeople, of whom about 1,500 have 
had their hours increased by- nearly three-quarters 
of an hour per week and 152,500 their hours reduced 
by just over two per week. 








opinion that, having regard to the development of 
That was the all-important consideration. | modern technique and the consequent increase in the 
far- | output of workers, some method should be devised to 
but the steps that had | relieve the strain that is thrust upon the workers by 
already been taken would prevent some of the hard- the intensive methods of production. The only way, 
ships that would have ensued if there had not been) it was declared, in which that could be done was by 
| shortening the weekly hours of work. 





ain | ®Pplication. Affiliated national organisations were also 
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A resolution adopted at a recent congress of the 
International Metal Workers’ Federation expressed the 


In order that 
that might be achieved, the resolution went on to say, 
affiliated organisations should once again press the 
claim for a 40-hour week and, bearing in mind the 
problem of unemployment—which stil! remained to 
be solved—should proceed on the basis of progressive 


called upon to strive for the general adoption of holidays 
with pay. Not only, it was added, should employers 
and their associations be approached in the usual way, 
but the secretariat of the International Federation 
should avail itself of the services of the International 
Labour Office in the fullest sense. 


Industrial accident insurance covers 27,000,000 
persons in Germany. It is administered by employers’ 
mutual-insurance associations and employers’ con- 
tributions constitute its principal income. It must 
meet the cost of its own benefits (medical attention in 
cases of accident, daily allowances during temporary 
incapacity, pensions for total or partial permanent 
incapacity, pensions for the dependants of workers 
killed in accidents and accident prevention measures) 
as well as its costs of administration and certain other 
expenses. 





SOME EXPERIENCES OF THE USE 
OF SCALE MODELS IN GENERAL 
ENGINEERING.* 


By Ricuarp W. Auten, C.B.E., M.Inst.C.E. 


1. Introduction.—The use of scale models as sources 
f information in certain fields of engineering is now 
widely known and appreciated.t In particular, tank 
iests of model ship hulls and wind-tunnel tests of model 
aeroplanes are regarded as indispensable to naval 
architecture and aeronautical design. Attention has 
also been directed recently to the successful application 
of similar tests to investigations into the air resistance 
of passenger trains and to the design of racing motor 
ears and sailing yachts, while there are many other 
less known but, nevertheless, well-established appli- 
cations of model tests in specialised branches of engin- 
eering. 





It is, perhaps, hardly appreciated, however, how much 
the use of models enters into design and construction | 
in general engineering. This, no doubt, is due, to| 
some extent, to the relative unfamiliarity of such | 
engineering problems, but probably still more to the | 
fact that these problems can rarely be clearly stated or | 
capable of a definite solution. Or, possibly, even, | 
it may be because important though they are, they are | 
frequently of a character making no great appeal 
to the imagination. Thus, the value of a technical | 
research directed to the perfection of an aeroplane’s 
wing in respect of resistance or lift may ily be 
appreciated, whereas the design of, say, an installation 
for pumping dock water or sewage is relatively | 
unattractive, however elegant the technical points 
involved. 

It is the intention of the present paper to show, | 
by examples taken from the author’s experience, the 
extent to which models are employed in some branches 
of engineering and, it is hoped, further, that the 
presentation will set the matter out in its proper 
perspective, indicating the relative parts played by the 
theory of dynamical similarity and by common sense 
in current engineering. It must be pointed out that 
research in engineering is carried on in various forms. 
There are the fundamental investigations and compila- 
tions of first principles exemplified by the laws of 
fatigue resistance of metals under stress, tables of the 
physical properties of steam, and the like. Such 
investigations, protracted and expensive, which are 
essential to engineering practice and progress, are 
best carried on in universities and research institutions, 
Then there are the particular researches often carried 
out with or without the use of models towards the 
improvement of a single product. A typical result 
of such research is the doubling or trebling in the last 
quarter of a century of the power obtainable from a 
single internal-combustion engine cylinder, Lastly, 





* Paper read before Section G of the British Associa- 
tion, at Cambridge, on Friday, August 19, 1938. 

+ “The Principle of Dynamical Similarity with 
Special Reference to Model Experiments,” A. H. Gibson, 
D.Se., ENGINEERING, vol. cxlii, page 325 (1924) ; 
“Research in Mechanical Engineering by Small-Scale 
Apparatus,” F.C. Johansen, B.Sc. (Eng.), Proc. 1. Mech.E. 











there are the specialised individual researches used 
mainly in general engineering for obtaining the solutions 
to particular problems of design and operation. This 
is the field in which the use of models offers the most 
outstanding advantages and is that with which this 
paper is mainly concerned. The object here is not 
the elucidation of general principles or the development 
of a new style of design, but decisions on choices of 
type, size and proportions of a machine by the most 
direct course possible. Examples follow in later 
sections of the paper indicating more fully the nature 
of the part played by models in this particular field 
in which each installation may require its own special 
research for its own problems alone, which research, 
when completed, may have little application to suc- 
ceeding work. 

II. The Field for Model Tests.—Some of the more 
familiar applications of models in engineering have 
already been indicated. It is clear that a model is 
always a means to an end, that end being generally the 
answer to a quantitative question that is either beyond 
direct calculation from first principles or is impractic- 
ably difficult, and most questions of engineering design 
fall into this latter category. For example, though 
the time of swing of a pendulum may be calculated 
from first principles and the critical speed of a turbine 
rotor may be evaluated from first principles by an 
elaborate graphical calculation, it is still impossible 
to obtain exactly the resistance of a ship’s hull or the 
performance of a centrifugal pump in any way but 
from test measurements. The forces of nature allow 
the engineer only one mitigation of this burden, namely, 
that in many instances such measurements can lx 
taken from models with much greater convenience and 
far more economically and rapidly than in tests of the 
final product. 

The chief purposes of models are :—(1) The saving 
of expense. The economies to be achieved in obtaining 
the resistance of a ship’s hull from a wax model a 
few feet long instead of from the full-power trials of an 
ocean liner are so obviously overwhelming that they 
need hardly be enlarged on. (2) The saving of time. 
The rapidity with which model tests may be carried 
out contributes largely to the economies they afford 
There are, however, instances like the use of geographi- 
cal scale models for predicting changes in river beds 
and the like, in which a reduction in the time element 
is the principal feature of the test.* (3) Convenience 
and the obtaining of unique information. The use of a 
scaled working fluid, namely, air for the testing of 
wooden, readily modified models of centrifugal water 
pumps, in place of ordinary full-power measurement is 
an example of the convenience offered by- model tests. 
Further, there are cases in which a model does offer 
the unique or only way of obtaining the desired infor- 
mation. Experiments on the stability of aeroplanes, 
carried out thus without risk to life, provide an example 
of this type. (4) Illustration. Models of illustration 
play a large, if not essentially scientific, part in the 
business of engineering. They may be used for the 
study of the characteristics of a complex mechanism or, 
like architects’ models, to convey a true impression 
of the projected form of a machine or structure. Or 
they may be employed simply as an assistance to the 
imagination in visualising elaborate shapes as in the 
use of a plasticene model for the study of the combus- 
tion space of an internal-combustion engine. 

When, as in the majority of cases, the object of model 
experiments is quantitative information, the test 
results have to be interpreted in accordance with 
the laws of dynamical similarity. It is not the author's 
intention to do more than to allude to this subject, 
which has been exhaustively treated elsewhere.t It 
may, however, be pointed out that to ensure that the 
physical process carried on in a geometrically scaled 
model test is a true representation of or similar to the 
original, it is necessary that the velocities or physical 
properties of the elements of the model should also be 
sealed to an appropriate extent. In practice, this is 
frequently impracticable and an error, the “ seale 
effect,” appears which has to be eliminated empirically, 
either by some device suggested by experience or by 
analysis of the nature of the problem. Clearly, when- 
ever model experiments are initiated in an unfamiliar 
field, and particularly when the scale reduction is large, 
the greatest care has to be exercised to secure true 
dynamical similarity as far as possible, and, in the 
absence of perfect similarity, to ensure that any scale 
effect present shall be small or readily assessable. 

III. Models in the Design of Centrifugal Pumps and 
Fans.—As may be suggested by the title of this section, 
there is a very close hydrodynamic connection between 
the design of centrifugal or of propeller pumps for 
pumping water and the design of fans of a similar 
type for pumping air. So close, in fact, is this connec- 
tion that a technique has recently been developed for 
the testing of water pumps by using air as a working 


* “Tidal and River Models,”’ A. H. Gibson, D.Sc., 
Jour. Inst. C.E., Supplement to No. 8. October, 1936. 
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finid.* This is dealt with more fully in the next section ; 
for the present it is enough to remark that a fan is a 
pump for displacing air against pressure differences, 
which, though large when reckoned as “heads” 
in feet or metres of fluid, yet represent too small a 
change of absolute pressure to have any appreciable 
effect in compressing the air. A fan can therefore be 
regarded as a pump dealing with a fluid which is like 
water in its incompressibility and only unlike water 
in its much lesser density, this being the reason for 
considering fans and pumps together. 

Model tests, while of assistance in the general work 
necessary for the maintenance of a standard of design 
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problem set was mainly the achievement of a high 
efficiency, but it was necessary, in addition, that the 
pumps should develop certain specified characteristics as 
accurately as possible. Pump designs were required 
for a complex plant of which the arrangement of the 
units and their duties had already been decided by 
the water authority, a difficulty arising through high- 
lift and low-lift pumps having to be driven in tandem 
from the same power units and necessitating therefore 
a compromise in the choice of running speed for the 
two designs. The plant comprises eight pumping 
units, having either two or three pumps in tandem 
(seven of the units having electric generators as well), 
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and for its progressive development, show their parti- 
cular advantages most clearly in the class of work 
already referred to, namely, the engineering of indi- 
vidual installations. Such installations generally 
involve one or more conditions which cannot be 
immediately met by an accepted type of design and 
the problem set therefore is to discover, in the shortest 
possible time and with the minimum of expense, the 
best modification of existing designs which will meet the 
new conditions. Clearly, a model with its small first 
cost and testing charges and the ease with which it can 
be modified as experiments proceed, is ideal for this 
purpose, Furthermore, the time available for design 
or research in connection with such installations is 
often too short for any but model tests to be carried out 

The quantities which are generally specified for a 
centrifugal pump or fan and which represent the 
statement of the designer's problem are :—(1) The 
rated duty, t.e., the delivery of a certain quantity of 
water or air at a specified total head or pressure 
difference between the discharge and inlet of the pump. 
(2) The characteristic, the relation, generally 


t.€., 


shown by a graph curve, between the head developed | 


and the quantity pumped. (3) The running speed 
of the pump which is usually either fixed between 
limits or fixed exactly to suit an alternating-current 
motor. Besides these major requirements there are 
often other qualifying conditions which may have a 
profound effect upon the design of the pump. Or, when 
all of them are taken together it may be found that 
some of them, in the light of ordinary design, are 
mutually inconsistent, or at any rate, incompatible with 
high efficiency. If these inconsistencies are considered 
to be sufficiently great, a research is then initiated, 
making use of models with the following two purposes : 
(1) To determine the shapes or relative proportions 
of the elements of a pump so that it shall develop 
the required form of charzcteristic with the best 
practicable distribution of efficiencies. (2) To deter- 
mine the exact sizes of pump elements shaped in aecor- 
dance with the results of Test (1) above so as to give 
the specified type of characteristic, which will 
cause the pump to perform the specified duty at the 
given running speed. 

Four examples now follow of the use of scale models 
in such individual investigations : 

Case (1). Waterworks Pumping Plant.—The general 
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* An Investigation of the Performance of Large 
Centrifugal Pumps Using Air as a Medium Miguel A 
Quinones, Rensselaer Polytechnic Institute, Bulletin 
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and four discharge branches, some of which pieces of 
experimental apparatus are shown in Fig. 1, were tested 
for this design before the experiments were concluded. 
Having thus decided by air tests upon the design 
giving the desired characteristics and performance, 
it remained to remedy a deficiency in the information 
obtainable from air tests by carrying out a test with 
water to establish that the pump would be free from 
cavitation troubles in operation. This point, referred 
to further in the next section, was accordingly con- 
firmed by experiments with a model of conventional 
pump construction made to a scale of three-tenths 
of full size and tested with water. 

The design thus established for duty (a) could then 
be also used for duty (c) since this latter duty, corre- 
sponding to an identical ‘ specific speed,” required a 
pump geometrically similar to, though appropriately 
smaller than, that for duty (a). Two further models 
were then made for air tests of pumps designed for 
duties (6) and (d) to a scale of two-fifths of full size, 
| but only minor modifications were found necessary for 
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each unit being driven by a geared steam turbine, of 


which four are of 3,400 h.p. approximately, and four of | 


1,000 h.p. approximately. Pumps were required for six 
different duties, but these could be met by substantially 
four different designs, namely, for :— 

(a) 28 million gallons of water per day against a 
total head of 280 ft. 

(6) 18 million gallons of water per day against a tota 
head of 150 ft. 

(c) 10 million gallons of water per day against a total 
head of 150 ft. 

(d) 17 million gallons of water per day against a total 
head of 80 ft. 

Investigations commenced with a model made of 
aluminium and wood to a scale of one-third of the full 
size of the pump for duty (a), using air as a working 
fluid. A total of seven impellers, eleven casing volutes | 





| the tests of the models using air. 


Twrn-IMPELLER WATERWORKS Pump. 


these designs which largely embodied the results of the 
first investigation. Finally, as is well shown by Fig. 2, 
the tests of the full-size pumps with water and under 
service conditions showed very close agreement with 
One of the completed 
pumps designed for duty (d) is illustrated in Fig. 3. 
Case (2). Sewage Pumping Installation.—Four sets 


]| of pumps were required for this project, the pumps 
| of one set having to deliver 40,300 gallons of water 


per minute against a total head of 30 ft., the pumps of 
the other set having to deliver 7,840 gallons per minute 
against 24 ft. head. The problem set in this instance 
was the development of certain specified characteristics 
and efficiencies with the limitation that the pump 
should be capable of passing matter represented by 
spheres 8 in. in diameter. The effect of this limitation 
was to necessitate an abnormally small number of 
blades in the pump impeller, while the various conditions 





























E NE 





245 








Aus. 26, 1938.} 


NGINEERING. 





conventional radial flow design. 

The necessary data to complete the design in a 
wholly unfamiliar field were accordingly deduced from 
a series of model tests. A model was first made to a 
scale provisionally of one quarter of full size of one | 
of the smaller pumps and tested (with water) to obtain 
a first approximation to the final design. On the basis 
of this test another impeller was made and tested in the 
same casing, and, from the results thus obtained, 
the final design for the set of smaller pumps was deter- 
mined. Then, still using the same casing, another | 
impeller representing that of a pump of the larger set ' 


taken together pointed to a conical flow instead of the | 
| 





Fig.4. 
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made to a scale of one-eighth of full size and pumping | the pipes for conveying water to and from it, while 


water. 


It was found necessary to test only two | complex apparatus is required for metering the pump’s 


impeller designs before the desired performance was | output and for measuring the power absorbed. In con- 
attained. The pump as finally constructed is shown | trast to this, for an air test the pump requires an almost 


in Fig. 10. 
Case (4). 


| negligible driving power, any convenient floor space 


Forced-Draught Fan for the Air Supply | suffices, and little or no pipework is needed. A sensitive 


to Ship’s Boiler Rooms.—The problem here was created | pressure gauge measures the pressure difference created 
by the desired method of driving the fan, which was} by the pump, while an orifice plate combined with 


directly from a steam turbine. 


The steam turbine is | another sensitive gauge serves to measure the delivery. 


essentially a high-speed prime mover and it was/A test of this kind is shown in progress in Fig. 11, 
found that even with the most generous compromises | page 248, on one of the sewage pumps referred to 
in its design, the fan would be required to operate at a | under Case (2) of the previous section. 


speed nearly double that of normal practice while ' 
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to a radial scale of approximately one-ninth of full 
size was next tested. Although not at all to scale 
in respect of its width, the latter impeller provided 
sufficient information when interpreted in the light of 
past experience for the design of the larger pumps to 
be completed. The test represents perhaps a typical 
example of the difference between the rigorous accuracy 
of scientific engineering and the processes by which 
results are achieved in commercial design. Far less 
exact though these may be, they are, nevertheless, 
adequate, being necessitated as economies of time and 
expense and justified by the designer’s instinct and 
accumulated experience. A section through one of the 
larger pumps is given in Fig. 4, while Figs. 5 and 6 
show views of the completed pump and of its impeller. 

Case (3). Pump for Emptying a Graving Dock.— 
In this instance the limiting feature from which the 
problem of design arose was one not of performance 
but of dimensions. A large vertical-spindle pump 
having a discharge branch of 48 in. diameter, had, 
together with this branch, to be erected, and to 
operate, in a well of a diameter of only 11 ft.6in. The 
volute casing surrounding the impeller of the pump had 
therefore to develop not spirally outwards from the im- 
peller circumference as in a normal pump, but helically 
or in an upward or axial direction. Fig. 8, page 
248, shows a section of the pump, the duty of which 
was 47,500 gallons per minute against a head of 35 ft., 
as finally made and installed, and should be compared | 
with Fig. 4, the sewage pump already referred to, | 
which has the usual type of volute casing but the same | 
branch dimensions. The little space available for the | 
pump in its well is still further brought out by the | 
plan view shown in Fig. 9. The design of this pump, | 
which departed so markedly from ordinary practice, | 
was established after experiments with a model, 
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IMPELLER OF SEWAGE Pump. 


yet performing a normal duty. The unfamiliar field 
was therefore explored by means of a model made to a 
scale which proved afterwards to be substantially 
three-tenths of full, one of the main objects of the 
model investigation being, in fact, the determination 
of the exact dimensions of the prototype. Several types 
of fan impeller were tested, together with various 
adjustments to their diameters and to the form of the 
casing. The fan as finally designed is shown in section 
in-Fig. 7. Its duty was 28,500 cub. ft. per minute 
against a head of 7 in. water gauge. As a matter of 
interest, it may be remarked that the general nature 
of, and the first approximation to, the design of this 
fan for pumping air for furnace combustion, was largely 
derived from the example just cited under Case (2) 
(Fig. 4) for a plant for the pumping of sewage water. 

IV. Air for Testing Water Pumps.—The use of the 
term ‘scale model”’ is generally taken to refer to a 
dimensional scaling in which a change of size, generally 
a reduction, is the primary object. There have been 
cases, such as the investigation of the flow through 
steam-turbine blading by low-velocity air currents in 
large models, in which there has been an increase in the 
model size, but generally the advantages of a model 
test arise largely from its small linear dimensions. 
An example of a test in which there is no dimensional 
change, the scaling being solely in physical properties, 
is provided by technique for the testing of water 
pumps using air as a working fluid.* It is evident 
that the complete testing of a large centrifugal or 
similar water pump is a difficult and expensive opera- 
tion, and yet such tests are an essential of pump con- 
struction. An elaborate temporary erection has to be 
prepared for the pump, its source of motive power and 


* A. Quinones, loc. cit. 





The physical basis of the test is the principle that a 


40,300-G.P.M. Sewacs Pump. 


Fig. 5. 
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| pump of this kind, which relies for its operation on the 
| inertia of the working fluid, will produce the same rela- 
|tion at a given running speed between the head 
developed and the quantity pumped, whatever the 
fluid. Thus, a pump which delivers 1,000 gallons of 
water per minute against a head of 100 ft. of water, 
or a pressure of 43-3 Ib. per square inch at a certain 
speed, will, at the same speed, deliver 1,000 gallons 
of air per minute against a head of 100 ft. of air, or 
0-0534 Ib. per square inch. This statement ignores 
two physical quantities, the viscosity and the elasticity 
or compressibility of the fluid, but the “ scale effects ” 
due to these are so small as to be altogether negligible 
for the purpose of a test of this character. In actual 


fact, a very high degree of accuracy is obtainable 
by this method of test, as is shown in Fig. 2, where a 
characteristic deduced from an air test of a model 
| of a pump for the third duty of Case (1), in the preced- 
ing section, is compared with that obtained during the 
final full-power trials of this pump with water. 
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a test, therefore, provides the designer with a rapid 
and economical method of checking, and if need be, 


of modifying that very important property of a pump, ! 


the shape of its characteristic curve. When carried 
out, as in the examples quoted earlier in the paper, 
with a model instead of an actual pump, an air test 
has the enormous advantage that the model can be 
of a very simple, easily modified construction. Light 
castings, wood, sheet metal, even plasticene, can be 
utilised. Alterations requiring days of work in a 
conventional construction can be made and tried in a 
few hours or minutes. 

The air test has, however, two defects: Firstly, it 
provides no reliable measurement for the estimate of the 
power absorbed by the pump, and hence of its efliciency. 
Che power required to perform a given duty with air 
being only about 1/810th of that required to achieve 
the same duty with water, measurements of driving 
power during a test require too great a refinement to be 
of much value and in any case are liable to be swam ped 
by losses impossible of exact determination, such as 
those due to bearing friction. 

The second defect is that it gives no indication as to 
whether or no the pump will show “ cavitation ” trouble 
when dealing with water. Cavitation, which frequently 
results in noisy operation of a pump and the more or less 
rapid erosion of some of its parts, is caused by the 
insufficiency of the atmospheric pressure to force water 
into a passage at the rate which the pump demands, 
ind the consequent breaking or forming of cavities 
in the water stream. This phenomenon has no parallel 
when the pump is dealing with air instead of water. 
In spite of these defects, however, the major ones 
represented by failure to reveal cavitation qualities 
and by inaccuracy in power measurements, and the 
insignificant errors due to the different viscosities 
ind elasticities of the working fluids, the air test is 
ot the greatest practical service in pump construction 
and is extensively used. 


(To be continued.) 
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Messrs. Tas Enoiisu Evecrric Company, Limrrep, 
tugby, have received a repeat order for a 3,500-b.h.p. 
Fullagar Diesel engine for the Bermuda Electric Light, 
Vower and Traction Company. Other orders include 


1 1,600-b.h.p. two-cycle engine for Broken Hill Munici- | 


pality, Australia, two similar engines for the States of 
Guernsey Electricity Department and another for Port 
of Spain, Trinidad. 


Messrs. Ganz anpd Company, Limirep, Budapest, 
Hungary, have received an order from the North Western 


tailway of India for 11 eight-wheeled, 5-ft. 6-in. gauge, | 


Diese! railcars Each car will seat 101 passengers and 
will be driven by a six-cylinder Ganz-Jendrassik engine, 
capable of an output of 250 h.p. at a speed of 1,250 r.p.m 
The firm has also received a repeat order for seven three 
aur metre-gauge trams from the Argentine State Railways 
Eacn train comprises two motor cars with an cight-wheel 
trailer between The motor bogie of the 
of the three-axle type, while the engines are 
‘ight-cylinder Ganz-Jendrassik Diesel type, 
itput of 320 h.p 1,250 r.p.m 


motor cars 
of the 
having 


a 
normal ¢ at 





CENTENARY OF Mesers. Tuomas Roptnson anv Son, 


LIMITED ln order to mark the cent nary of the founda 


tion of their business, Messrs. Thomas Robinson and Son, 
Lamited, Railway Works, Rochdale, have issued an 
interesting iUlustrated brochure This contains a brief 


f the firm from its beginnings as a producer oi 
joinery The of woodworking 
followed, and, in 1883, the firm commenced 


lustory 
household manufacture 


tinachimery 


to produce flour-milling machinery in addition to its 
other activities. The firm now turns out practically 
every type of machine required in a flour mill, while 
more recent developments include the manufacture of 
special machines for the production of breakfast food, 
and for seed-separating and malting processes. The 


brochure contains numerous illustrations showing various 
departments of the Railway Works and typical examples 
if the firm's woodworking and flour-milling machinery. 


ComMMERCTAL Visits To INDIA As the usual time for 
business visits to India is approaching, the Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W.1 
has requested us to draw the attention of United King 
dom tirms to the factitics which the Trade Commissioner 
Service can afford to represents tives visiting India, Sir 
CB. H.M. Senior Trade Com 
Burma and Ceylon, and his col 
leagues, Mr. W. D. M. Clarke, HM. Trade Commissioner 
at Bombay, and Mr. A. Schofield, H.M. Trade Commis 
sioner at Calcutta, are particularly desirous of meeting 
visitors from the United Kingdom, as they feel that with 


Ainscough, 
mussioner in India, 


Thomas 


their organisation they are m an excellent position to 
render assistance. The Department will accordingly 
be pleased to provide letters of imtroduction to these 
l'rade Commissioners. In addition, an officer of the 


Indian Section of the Department in London will be 
pleased to discuss, with representatives, any proposed 
tour, with a view to rende ring assistance, not only as 
regards market conditions, but also, if desired, in respect 
of itinerary, clothing and equipment 





| British Rainfall, 


Port of Spain is also the destination 
of two larger engines having a total power of 3,920 b.h.p. | 
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Canada, British Columbia Department of Mines. Index 


Minister of Mines of the 
Province of British Columbia for the Years 1874 to 
1936, Inclusive. Compiled by H. T. Nation. Vic- 
toria, B.C.: British Columbia Department of Mines. 
[Price 1 dollar.] 

Text Book of Applied Hydraulics. By PROFESSOR 

Herbert Avppison. Second edition, revised and 

enlarged. London Chapman and Hall, Limited. 

[Price 21s. net.]} 

Department of Scientific and Industrial Research. 
of the Forest Products Research Board for the 
1937. London H.M. Stationery Office. 
2s. net.) 

Devtsche 
Verkehrsministeriums. 


to Annual Reports of the 


Report 
Year 
[Price 


Auftrag des Reichs- 


Kraftfahrtforschung im 
Wertung der Federung 


Part 9. 


von Kraftomnibussen By Proressor P. LANGER, 
Dip..-Ing. J. Baum and LncG. H. Haun. [Price 1.50 
marks.} Part 10. Wirkungsgrade von Zahnrad und 
Kettenvechselgetrieben fir Motorrdden. By PROFESSOR 
H. Ktvcre and Dtrr.-Inc. W. Wers. [Price 75 
pfennigs.} Berlin: V.D.1.-Verlag, G.m.b.H. 

United States Department of the Interior. Bureau of 
Reclamation. Concrete Manual. A Manual for the 
Control of Conerete Construction. Denver, Colorado, 


U.S.A 

Reclamation [ Price 
The Ohio State University 

Station Bulletin No 


1 dollar 

The Engineering Experiment 
Soil Mechanics Applied to 

Highway Engineering in Ohio. By K. B. Woops and 

R. RK. Lrreniser. Columbus, Ohio, U.S.A.: The 

Director, The Engineering Experiment Station, The 

Ohio State University Price 50 cents. ] 
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GENERATION OF ELEcTRICITY IN GREAT BriTarn. 
During the first seven months of 1938, the total amount | 
of electricity generated by authorised undertakers was 
13,609 million units, compared with 12,811 million units 
during the corresponding period of 1937. The difference 
of 795 million units represents an increase of 6-2 per cent. 


A Practical 
By W. Ricues. 


Overseas | 
Report on 


Economic and Commercial Conditions in the Dominican | 


And in the Republic of 


Geology and Fuel Resources 


Pittsburg, Haskell and 


Bulletin | 


Engineering and Executive Office, Bureau of | 





fAuGc. 26, 1938. 


TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 

|are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 


, Rolled Steel Beams, 76, measuring 20 in. by 6} in. by 
ft. long. South African Railways and Harbours. 
Johannesburg; September 12. (T. 25,860/38.) 

Capstan Lathe, including accessories and equipment 
Victorian Railways Commissioners, Melbourne ; Sep 
tember (T.Y. 25,866 /38.) 

Insulated Jumper Wire, 4/12-5, one red, one white, one 
blue and one green. Posts and Telegraphs Department, 
Melbourne ; September 13. (T. 25,893/38.) 

Boiler-Stay Taps and Reamers. In connection with 
this call for tenders on the part of the South African 
Railways and Harbours, Johannesburg, noted on page 160 
ante, we now learn that the closing date has been post- 
poned until September 26. (T. 25,077/38.) 

Vacuum and Steam-Pressure Gauges. South African 
| Railways and Harbours; October 3. (T.Y. 25,859/38.) 
| Precision Lathe, including tools, equipment and acces- 
sories. Victorian Railways Commussioners; Septem- 
ber (T.Y. 25,865 /38.) 

Locomotive Boilers, five, standard type No. 3B, com- 
ae with steel fireboxes. South African Railways and 

arbours, Johannesburg ; October 24. (T. 25,857/38.) 

Combined Pumping and Generating Set, complete with 
oil engine. Ports and Lighthouses Administration, 
Alexandria ; September 20. (T.Y. 25,977/38.) 

Refrigerating Plant at Queenstown Mental Hospital. 
Cape Province; September 22. (T. 26,023/38.) Also 
at Artillery Training Depot, Roberts Heights, Pretoria ; 
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|September 15. (T. 26,025/38.) Union Tender and 
| Supplies Board, South Africa. 

|  Slectric-Motor-Driven Hoist for ash handling. Rand 
| Water Board, Johannesburg; September 12. (T.Y 


26,030 /38.) 

Deep-Well Power Heads, two, with three-throw pump 
and engines and otherequipment. Public Works Depart- 
ment, Pretoria, South Africa; September 29. (T 
26,024/38.) 








PERSONAL. 


Messrs. 8S. T. Copurnn anp Son, 35, Queen Victoria 
street, London, E.C.4, are setting up a new department 
to deal with their air-raid precaution equipment, which 
includes protective clothing, respirators, Redhill equip- 
ment for dealing with incendiary bombs, stirrup hand 
pumps and decontamination storage bins. 

Coronet E. N. Eveuzenu, D.S.O., M.C., who recently 
relinquished the command of the Depot Battalion. 
Royal Engineers, Chatham, has been a A.R.P. 
and welfare officer to the Team Valley Trading Estate, 
Gateshead-on-Tyne, 11. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—As a result of keen price 
cutting competition from Germany, South Wales has 
failed to secure a portion of the Portuguese Railway 
business at one time wholly held locally. These buyers, 
who were recently inquiring for about 220,000 tons, have 
now decided to place orders for 84,000 tons with German 
shippers for pt saneah over November-March next, and 
have deferred making a decision for the balance. South 
Wales has experienced increasingly keen competition for 
this business in recent years, and local shipments have 
suffered as a result. Exports from South Wales to 
Portugal in the first half of this year amounted to 
304,957 tons, compared with 471,849 tons in the same 
period of last year. The growth in Germany’s share of 
the trade is strikingly exemplified by official figures, 
which show that while her exports in the first half of 
1936 totalled only 36,491 tons, in the same period of 
last year they had grown to 147,098 tons, while this year 
they have shown a further striking advance to 215,482 
tons. Some interest was aroused by statements in the 
Italian press that Italy would have to curtail her imports 
of British goods. This would, of course, chiefly affect 
coals, and more definite news is awaited. The amount 
of new business available on the market was again very 
| limited last week. Customers generally were still dis 
inclined to enter into commitments very far ahead, but 
collieries generally were kept fairly busily engaged in 
| completing orders already on their books. As a result, 
| surplus stocks at the pitheads were kept within limits, 
and prices were maintained. Some improvement in 
demand was expected in the near future under usual 
seasonal! influences, and prospects of any early falling-off 
in quotations seemed very remote. Best large grades 
continued to move off satisfactorily, and as most con- 
cerns were fairly well stemmed for these kinds over some 
while ahead, values were unchanged. Sized were also 
well held, but the demand for smalls remained disappoint - 








| ing, and with ample supplies freely available the tone 


was dull. Cokes attracted little interest, and remained 
at recent lower levels while patent fuel and pitwood were 


| slow. 


The Iron and Steel Trade.—Quiet conditions continued 
to rule in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Fresh demand 
matured very slowly, and works were only partially 
engaged in completing orders in hand. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Inquiries at representative steel and 
engineering works indicate that the general position 
has undergone little change. There is a steady flow of | 
orders for most classes of engineering products, though 
the demand for raw and semi-finished materials is 
somewhat erratic. Steel producers are experiencing 
rather a quiet time. The call has ebbed considerably 
during the past few weeks. Though an autumn revival 
is anticipated, it is doubtful whether last year’s record 
output will be eclipsed. The demand during the first 
six months was generally good. The total production 
during that period was only 1,800 tons below that of 
the corresponding period of last year. The demand for 
steel shows a remarkable change as compared with a year 
ago, when there was an acute shortage. Supplies were 
then insufficient to go round ; to-day there is a glut of 
steel, as is reflected in the limited amount of forward 
buying that is boing entered into. A satisfactory state 
of affairs exists in the heavy machinery and engineering 
branches. Messrs. Edgar Allen and Company, Limited, 
one of Sheffield’s biggest firms, in its monthly report 
states: “Some large orders for high-speed steel and 
special alloy tool steel have been received. The demand 
for tools continues to tax the resources of the production 
department responsible, and extensions to plant are being 
made to facilitate deliveries. There has been a sustained 
demand for special trackwork in manganese steel, some 
large orders having been received from municipalities 
in this country and from railways abroad. The steel 
foundry also finds some improvement, and continues to 
be active. Among the numerous orders received by the 
machinery department may be mentioned a rag drier 
for a firm in the South of England, an ore-washing plant 
for a large gold-mining company, a clay cutter Re a 
Yorkshire firm, and a large jaw crusher for Siam. Other 
orders for standard machines include a large ball mill 
for a London customer, a gyratory crusher, a large 
separator for Lancashire, and a portable granulating 
plant for the Colonies.” The experience of this concern 
is similar to that of many other firms. There is an 
improving demand for railway rolling-stock. Sheffield 
is to share in contracts valued at 200,000l1. which have 
been placed by the New Zealand Government. They 
are for the supply of steel tyres, cable, axle-boxes, 
electrical equipment, locomotives, galvanised pipe, flat 
spring steel and steel disc wheels. Armament firms are 
busy. Outputs of steel forgings and castings for the 
big associated shipyards have been well maintained. 
Electrical equipment constitutes a progressive section. 
Mixed conditions operate in the tool branches. 

South Yorkshire Coal Trade.—The export position 
shows slight improvement. A bigger tonnage of fuel is 
being handled at the Humber ports under running 
contracts. Best hards are in steady demand, but washed 
nuts and smalls are only in moderate request. Stocks 
are accumulating. Steam coal quotations have been 
maintained. Exports from Hull, Grimsby and Imming- 
ham last week totalled 47,000 tons, as compared with 
57,000 tons in the corresponding week last year. The 
inland market has taken on a quieter tone. Industrial 
requirements show a drop as compared with a year ago, 
though there is a steady demand from electricity and 
brick-making concerns for small coal. The possibility of 
a rise in house coal prices has stimulated inquiries. A 
rise of ls. 8d. per ton is foreshadowed in most classes of 
house coal, while for best qualities the increase might 
reach 2s. 6d. per ton. 








THe Carron Company.—Messrs. Carron Company, 
Carron, Falkirk, have sent us a copy of a neat little 
volume which deals with the history of the company 
from its foundation in 1759, in the reign of King George 
Il, to the present day. The book, which has been 
produced on the occasion of the Empire Exhibition, 
Glasgow, contains many reproductions of interesting 
old documents, drawings and modern photographs. The 
work of James Watt, the brothers Adam, William and 
Henry Haworth, John Smeaton, Major-General Henry 
Shrapnel, and other famous men who have been asso- 
ciated with the company, is briefly touched upon, and the 
little volume closes with an illustrated account of the 
present manufacturing activities of the company. 


Tse Bucur System or SuPeRcHARGING.—The pro- 
gress of the Buchi method of supercharging marine 
Diesel engines, in which a turbine operating on the 
»xhaust gases drives a rot blower to increase the 
pressure of the induction air, is indicated by a review of 
mercantile work in hand, which we have received from 
Messrs. The Buchi Syndicate, Winterthur. Among other 
contracts mentioned, Messrs. Fried. Krupp Germania- 
werft, Kiel, are building eight 9-cylinder engines of 
3,600 b.h.p. each at 240 r.p.m., for the East Asian 
Service of the Hamburg-America Line, and two more of 
similar size and power for owners in the Philippine 
Islands. Messrs. John G. Kincaid and Company, 
Limited, Greenock, are fitting Buchi superchargers to | 
two 10-cylinder Harland and Wolff-B. and W. engines, to 
levelop 5,550 b.h.p. each at 115 r.p.m., for a twin-screw 
cargo vessel under construction for Messrs. The Clan 
Line Steamers, Limited ; and the 14-year-old motorship | 
Centaur, of the Blue Funnel Line, is being converted to | 
super-charging by Messrs. Richardsons, Westgarth and 
Company, Limited, Hartlepool. Other installations 
include those for a number of river and canal craft for 
the Continent, Cnina, &c., and for twin-screw Sulzer 
sngines of 1,270 b.h.p. each, to drive the Voith-Schneider 
propellers of a passenger vessel ordered by the German 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Stocks of Continental pig 
iron at consumers’ works have been very conten 
reduced, but further decrease is needed to necessitate 
resumption of buying of Cleveland brands, regular make 
of which is still suspended. Distribution of the tonnage 
stored at the blast furnaces is still very light, but autumn 
requirements promise to accelerate rate of consumption 
of the foreign material still held and to hasten movement 
in the direction of resumption of ordinary use of Cleve- 
land qualities. Foreign iron is offered freely at exceed- 
ingly low figures, but changed conditions have stopped 
further purchase of Continental products. The 5s. per 
ton rebate to loyal customers and the heavy import 
duty on iron from abroad promise gradually to restore 
normal use of local makes. Consumers continue, how- 
ever, to contend that prices are much too high and 
threaten to buy minimum quantities only until stabilised 
quotations are reviewed. No effort is made to put 
through export business as prices are not competitive 
with quotations for foreign products. Recognised market 
values of Cleveland pig are based on No. 3 quality at 
109s. delivered within the Tees-side zone. 

Hematite.—There is absence of indication of early 
material expansion of demand for East Coast hematite. 
Rather more tonnage is expected to be taken up to meet 
fall-of-the-year needs, but stocks at both producers 
and users’ works are embarrassingly large and — is 
ample for current requirements. Home sales are almost 
confined to small lots to customers at little distance from 
the source of production and overseas trade is at a stand- 
stili. Fixed prices remain at the level of No. 1 hematite at 
133s. delivered to North of England areas. 

Basic Iron.—Consumers of basic iron have ample 
tonnage of their own make to draw upon. Tees-side iron 

—the nominal price of which is 100s.—is not on sale, 
producers retaining the whole of the output for use at 
their steel works. 

Foreign Ore.—No effort is made to transact business 
in foreign ore. Imports have been much reduced, but are 
still considerably more than sufficient for present require- 
ments. Unloadings on Tees-side to date this month 
amount to 64,175 tons, compared with 85,946 tons for 
the corresponding part of July. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke offer parcels freely at the equivalent of good average 
qualities at 27s. 6d. at the ovens, but buyers are difficult 
to find. Consumers have made ample provision for 
needs over lengthy periods and are not disposed to 
negotiate for further supplies considerably ahead. 

Manufactured Iron and Steel._—_Work has been resumed 
this week at finished iron and steel works after the annual 
holiday, but much plant is far from fully employed. 
Stocks of semi-finished commodities are still heavy, 
but promise to be gradually reduced. Manufacturers of 
finished heavy steel continue to turn out substantial 
tonnage, but are rapidly completing contracts and in 
some cases could handle more work than they are 
executing. Inquiries are circulating, but sales are not 
readily effected. Producers of light steel are in need of 
orders and sheet makers are still short of work, while 
foundries have not sufficient contracts to keep machinery 
fully active. Among the principal market quotations 
for home trade are :—Common iron bars, 131. 5s. ; steel 
bars, 111. 188. ; soft steel billets, 7/. 17s. 6d. ; hard steel 
billets, 91. 2s. 6d.; steel ship rivets, 151. 2s. 6d.; iron 
ship rivets, 171. 5s. ; steel constructional rivets, 161. 5s. 
steel boiler plates, 111. 18s.; steel ship, bridge and tank 
plates, 11. 88.; steel angles, 11/. 0s. 6d.; steel joists, 
1ll. Os. 6d.; tees, 12/. Os. 6d.; heavy sections of steel 
rails, 101. 15s. 6d.; fish plates, I4/. 15s. 6d.; black 
sheets, No. 24 gauge, 151. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 181. 10s. 

Scrap.—Stagnation describes the position in the scrap 
trade, but sellers of light and heavy steel hope some 
relief may occur after meeting with members of the 
British Iron and Stee! Federation next week. 








“ Tue New Licur or [npustry.’’—The application of 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—Despite the oft-repeated state- 
ments that the autumn demand for heavy steel material 
would show a marked increase on that of the past month 
or two, there are no signs of any improvement yet, and 
no change in the state of the industry can be reported 
this week. Nevertheless, the works are all well employed 
on old contracts, but while the output continues good, 
little in the way of fresh business is being booked. The 
report that the Admiralty had decided at the end of 
last week to place an order on the Clyde for another 
cruiser was welcome news, as a fair tonndge of high-class 
steel will be required for this vessel, and shipbuilders are 
very hopeful that more Government work will come along 
soon. On the other hand, however, there are no indica- 
tions of any desire on the part of shipowners to enter the 
market for cargo-carrying vessels. In the lighter side of 
the Scottish steel trade the conditions are far from satis- 
factory, and broken-time is very general. For black and 
galvanised sheets, the demand is very poor, both on 
home or export account, and the outlook is not very 
promising. Prices are unchanged and are as follows :— 
Boiler plates, 111. 18s. per ton ; ship plates, 111. 88. per 
ton ; sections, 111. 0s. 6d. per ton ; medium plates, 131. 
per ton; black-steel sheets, No. 24 gauge, in minimum 
4-ton lots, 151. 158. per ton; galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 18/. 10s. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—A dull tone still prevails in the 
malleable-iron trade of the West of Scotland, and the 
scarcity of business is most marked. Consumers gener- 
ally are quiet, and as makers are in the position to give 
prompt delivery, they see no point in carrying stocks 
themselves. The re-rollers of steel bars are not manag- 
ing to run the normal week, because of the poor demand, 
but keep hoping for some improvement in the near future. 
The following are the current quotations :—-Crown bars, 
131. 5s. per ton for home delivery or — ; re-rolled 
steel bars, 12/. 13s. per ton for home delivery, and 111. 
- ton for export; No. 3 bars, 12/. 15s. per ton, and 
No. 4 bars, 13/. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—The state of the Scottish 
pig-iron trade is not too healthy at the present time, 
and with the steel makers not booking much fresh busi- 
ness, the demand for hematite iron 1s somewhat poor. 
A similar state exists for foundry iron and the output of 
the three furnaces in blast is ample to meet all calls, while 
stocks are also held. The market quotations are as 
follows :—Hematite, 61. 138. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 6l. 0s. 6d. per ton, and No. 3, 5l. 18s. 
per ton, both on trucks at makers’ yards. 

Shipbuilding ; Admiralty Contract for Greenock.—Sub- 
ject to the settlement of certain points, the Admiralty 
announced at the end of last week that it had been decided 
to place the order for one of the three cruisers of the 1938 
programme with Messrs. Scotts Shipbuilding and Engin- 
eering Company, Limited, Greenock. These new cruisers 
will be of the ** Dido ” class, and will have a wy tn, 
of 5,450 tons. Messrs. Scotts are at present building a 
cruiser of the same class, and have also Admiralty orders 
on hand for six other vessels, as well as the propelling 
machinery for two cruisers under construction in: Royal 
Dockyards. 











Income-Tax CHart Manvuat.—Mr. C. H. Tolley, 94, 
Gleneldon-road, Streatham, London, 8.W.16, has recently 
published his income-tax and surtax Chart Manual of 
rates, allowances, and abatements for 1938--39 and for 
previous years as far back as 1842-43. The price of the 
chart manual, including the Eire supplement, is 4s., 
post free, plus an additional 8d. for a National Defence 
Contribution Supplement if purchased with the chart 
manual. The latter, however, is also sold separately, 
price ls. ld., post free. 

*“INDUSTRIAL BrirmMinGcHAM.’’—A brochure, the main 
object of which is to further knowledge of Birmingham's 
industries, has recently been issued by the City of 
Birmingham Information Bureau, The Council House, 
Birmingham, 1. The City, it is stated, is the home of 
1,500 trades, and the aim is to convey some impression 





mercury-vapourelectric discharge lamps to different types 
of industry and their advantages from the point of view 
both of the executives and the workpeople are well 
brought out in a publication entitled The New Light 
of Industry, which has recently been published by 
the General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2. This question is of impor- 
tance since the new Factories Act makes specific reference 
to the maintenance of sufficient suitable lighting in 
every part of a factory. The booklet is well illustrated, 
and the increasing employment of this type of lamp is 
shown by the fact that well over 20,000 Osira lamps are 
in use or are being installed in industry at the moment 








STANDARD BriTIsH ScrEeNTIFIC AND TECHNICAL 
Booxs.—A second, revised and enlarged, edition of 
its Select List of Standard British Scientific and Technical 
Books has been published by the Association of Special 
Libraries and Information Bureaux, 31, Museum-street, 
London, W.C.1. The List, it is pointed out, is planned 
as a guide in selecting books for a library. It is not a 
complete bibliography of the subjects covered, for the 
reason that it is strictly limited in size, and also that 
books out of print are omitted. The first edition was 


of the magnitude and variety of the work carried on 
within its boundaries. The book contains 28 pages, 
and within this compass 250 illustrations, comprising 
small but clear reproductions of photographs of works, 
processes and products, have been compressed. Copies 
are obtainable gratis on application to the Bureau at 
the address given above. 

Tue Sare Use or Cuatn Siines.—Long as the chain 
sling has been in use those concerned with it as a lifting 
appliance do not, in general, seem to have grasped the 
fact that the stresses on it rise dangerously as the angle 
between its strands is increased beyond certain low 
limits. The Factories Act of 1937 recognises the need 
for watching this point and arising from the recommenda- 
tions there laid down, Messrs. Herbert Morris, Limited, 
Loughborough, have produced a useful chart giving the 
safe working load for short-link chain slings of all the 
types commonly employed in lifting. The chart, which 
is mounted on tough cardboard, gives the allowable 
loads on slings for 21 sizes of chain ranging from } in. to 
1} in. in diameter, these loads being tabulated for 
vertical loading and at various angles between the strands 
up to 120 deg. It is not unusual to see a double-leg 
sling used with even a bigger angle than this, yet with 
only 120 deg. the safe working load is but half that of the 





published in 1937, and the present, second, edition has 
been enlarged to include sections on agriculture, medicine, 
and surgery. The price of the pamphlet is 2s. to 





State Railways for service on Lake Constance. 





subscribers to the Aslib Book List and 2s. 6d. to others. 





sling used vertically. The chart should be very useful 
in emphasising the importance of working with a reason- 
ably acute sling angle. 
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REGISTRATION oF Moror Venicies IN GREAT BRITAIN 


The Ministry of lransport announces that the number 
f new motor vehicles registered in Great Britain during 
June was 34,740, compared with 46,764 in June. 1937 

Wimet-Tirrep Exranston REAMER A new type of 


use of tungsten carbide 
tips, and claimed to possess the rigidity and accuracy of 
the solid type, has recently introduced by Messrs 
A. C. Wickman, Limited, Coventry. The body of the 
reamor is a hollow cylindrical shell with radial ribs at 
me end, to which are attached Wimet tips Inside the 
shell is a solid tapered plug with a number of ribs, rather 
The taper is 0-020 in 
per inch, and permits adjustments in diameter to amounts 
of 0-001 in., the plug being driven in to increase the 
diameter. The plug can be driven out from the other 
end of the reamer when a larger one is required, or reduc 
tion from over-expansion is called for. The range of 
expansion is from 0-007 in. to 0-020 in., depending on 
the size and the number of ribs. The tool is supplied 
originally with the expansion plug projecting about i in. 
from the body, with permits 0-005 in. expansion with 
replacement of the plug Uniform expansion is obtained * 


expansion reamer, suitable for the 


beer 


longer than the cutting edges 





ann ; 


Fic. lf 





for the full length of the tips. and a 
characteristic feature of the reamer 
is the automatic provision of clear 
of the cutting edges of the 
tips. This arises from the fact that 
the ribs on the plug cause the are 
between the tips to flatten as the 
plug is driven in, with consequent 
tilting back of the tips 


ance 


Fia. 


Tae Tecuntcat Cotteces or Sours Arrica.—The |! 
Carnegie United Kingdom Trust, Comely Park House, 
Dunfermline, Fife, has sent us a copy of a report on The 
Technical Colleges of South Africa, prepared by Dr. F. H. 
Spencer and issued by the Carnegie Corporation of 
New York, Fifth-avenue, New York, U.S.A. The/| 
report, the author states, is the product of a visit paid | 
to the Union in the early months of 1937 at the request 
of responsible people in South Africa. It describes the | 
general character of the technical colleges, and deals | 
with such matters as examinations, staffs, salaries and 
methods of teaching &c, A good deal of emphasis is, | 
however, laid on the financial aspect, it being pointed | 
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). 47,500-G.P.M. Gravine-Dock Pump. 
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out that the colleges are under the jurisdiction of the 
Union Government and not under that of the munici- 
palities or provinces, and that the grant allowed, although 
the principal source of income, appears to vary from year 
to year, thus giving rise to uncertainty. The remainder 
of the income is made up by students’ fees and by 
publicly-subscribed assistance. With one exception no 
South African city contributes as much as 10 per cent. 
of its cost to any technical college. Dr. Spencer con- 


siders that what the colleges need is public interest and 
public —— and that, really, they are part of the 
cities in w 

of civic interest and support. 


ich they exist, and as such are highly deserving 
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THE ENGINEERING CURRICULUM. 


In the month of June, 1911, the Institution of 
Civil Engineers organised a two-day conference on 
“The Education and Training of Engineers,’’ at 
which a large number of papers were read and much 
discussion was engendered. At that time the sub- 
ject of the conference was one which aroused wide 


Cheques should be crossed “ The National Provincial | interest ; it was frequently alluded to in the tech- 
Bank, Limited, Charing Cross Branch.” Post Office | nical Press, and at meetings of scientific institutions. 
Orders should be made payable at Bedford Street,| We are not aware that the Conference had any 


Strand, W.C.2. 


AGENTS FOR “ ENGINEERING.” 


AveTRaliA: Gordon and Gotch, Limited, Melbourne ; Sydney : 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 2254, George-street, Sydney ; 
Tait Book Company, 8, Spring-street, Sydney; Parsons 
Bros. Publishing Company, 280, Castlereagh-street, Sydney ; 
T. Willmett and Company, Townsville, North Queensland : 
W. C. Rigby, Adelaide, South Australia; Tait Book Com- 
pany, 349, Collins-street, Melbourne, C.1. 

BeLeium: Brussels: E. F. Satchell, 5, 
W. H. Smith and Sons, 71-75, Bid. Adolphe Max. 

Canapa, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King-street, East, Toronto, Ont. 

DENMARK, Copenhagen : Technical Press Bureau, Godsbanegade,1. 

EpiInsurGH: John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

Germany : ALA Anzeigen-Aktiengesellschaft, Potsdamer Strasse 
68, Berlin. 

GiasGow : William Love, 2194, Argyle-street 
Company, Limited, West Nile-street. 

Inp1a: D. B. Taraporevala, Sons and Company, Hornby-road, 


mbay. 

Iraty: U. Hoepli, Milan. 
and any post office. 

Japan, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. hy Landing Stages. 

MANCHESTER: John Heywood, Limited, Deansgate. 

New ZEALAND: Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 

Norway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, 
41 and 438. 

South Argica: Central News Agency, Limited. Head Office— 
Johannesburg; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Cape Town. 

Sovurm AMERICA: . Mitchell’s Bnglish Book Store, Cangallo, 
576-6580, Buenos Aires. 

Tasmanta: Gordon and Gotch, Limited, Launceston, Hobart. 

Umtrep States, New York : For subscriptions, The Internation 
News Company, 181, Varick-street. For advertisements, 
Foreign Publishers Representatives, Inc., 19-25, West 44th- 
street. 





John Menzies and 


Anonima Libraria Italiana, Torino, 


Avenue Defré-Uccle. | 


| definitely attributable result, but that is not to say 
| that it was useless. It gave an opportunity for 
many points of view to be expressed and discussed, 
and it is possible that many of those who attended 
it came away with new or extended ideas which, 
| consciously or unconsciously, have modified their 
| educational practice. The Conference was followed 
| within a few years by the great war, when academic 
discussion gave place to sterner matters, and in the 
| busy period of reconstruction which followed its 
|termination, the subject continued to remain 
|somewhat in the background. In recent years, 
however, it has again received much attention, and 
| papers dealing with it have been read before various 
| technical societies and institutions. Among these 
| appears the British Association, and following the 
| presentation of papers by Professor Baily and by 
Dr. Fleming and Dr. Willis Jackson at the Notting- 
ham meeting last year, Professor Southwell, in his 
| Presidential Address to Section G at Cambridge, 
| last week, again raised it and devoted a consider- 
| able part of his remarks to its consideration. 

| The renewed interest in the subject of the educa- 
|tion of engineers may well be explained by the 
increasingly scientific nature of engineering practice, 
and particularly by the greatly extended research 
| activity in the engineering field. This is now not 
|confined to a few selected firms, nor to formal 
research associations, but is a widespread activity 
|shared by very many quite small firms as well as 


‘the larger. A scientific and continually developing 


practice demands a scientifically-trained staff—one 
with a sounder and more basic knowledge of prin- 
ciples than could be produced by the old method by 
which boys proceeded from school to a five-years 
apprenticeship in the shops. The new conditions 
have modified the outlook of industrialists who, as 
Professor Southwell said, are now, with rare excep- 
tions, well disposed to engineering graduates, in 
distinction from their predecessors, who regarded 
them with a blend of amusement and contempt. 
The engineering industry does not, and is never 
likely to, recruit the whole of its staff from the 
Universities, but these are the main sources 
from which the scientific men who will form the 
technical brain of the industry must be drawn, and 
a clearer idea of the type of educational training 
likely to be of most value to industry will be obtained 
if attention is directed to one aspect of it at a time. 
What, at this date, appears the comparative 
ineffectiveness of the Institution of Civil Engineers 
conference may well be due to the wide field over 
which it ranged, and one of the aspects of value in 
Professor Southwell’s communication is that he 
confined himself strictly to a consideration of the 
type of University training likely to produce the 
most satisfactory recruit for industry. 

The immediate interest of the average under- 
graduate nearing the end of his college career is 
that he shall obtain a post involving congenial work 
and carrying prospects of advancement. This, 
however, is not the point of view of Professor 
Southwell’s remarks. His subject is, how shall the 
undergraduate be trained so that when he has 
obtained his post he shall be of the greatest possible 
value to industry. Actually, at the present time. 
the undergraduates’ problem is a simple one, and 
of those who finished their college career last 
| summer there can be few who found much difficulty 
| in getting a start in business life. In some types of 
activity, in which rapid expansion was taking place, 
| there was actual competition for graduates, and 
|some obtained posts at salaries higher than their 
‘industrial worth. This is good neither for the 
| young man nor their firms. It, however, further 
| accentuates the importance of the question raised 
by Professor Southwell. 
| We need not here repeat the details of the argu- 
|ment put forward in the address. They will be 
found in our abstract which appears on page 258. 
The main point concerns the curriculum which shall 
be adopted for University engineering students. In 
broad terms, the point is, shall this be confined to 
principles and fundamentals, or shall an attempt be 
made to introduce matter more immediately and 
directly related to the work with which the graduate 
will be faced when he obtains a post in industry ? 
Professor Southwell concludes the section of his 
address dealing with education by asking indus- 
trialists to scrutinise the University syllabus and 
indicate if they think certain subjects should be 
omitted, or others introduced. ‘‘ Industrialists,”’ 
however, form a somewhat nebulous body. May 
we reduce his proposal to rather more concrete 
terms? If the college curriculum is to be discussed 
by industry, a practical way of proceeding would 
be the appointment of a committee of the leading 
engineering institutions to meet representatives of 
the engineering schools of the Universities. This 
might result in the appointment of a committee 
representing both sides, which by means of a 
questionnaire, or, if found desirable, of a conference, 
might endeavour to ascertain the common opinion 
of industry on this question, or if such a common 
opinion exists. The committee should not be too 
large, and if there is to be a conference it should be 
restricted to this subject of the syllabus, and should 
not be allowed to range over the whole field of 
engineering training, as was the case with the 
Institution of Civil Engineers conference. If we 
are to get anywhere we must keep to the point. 

Although important, this question of the contents 
of the syllabus is not the major one raised by 
Professor Southwell. Of greater weight, and clearly 
of much greater difficulty, is the proposal that three 
years at college and two years of apprenticeship 
should be regarded as a single period in the training 
of an engineering graduate, and that educational 
authorities should not consider that their respon- 
sibility ends with the conferment of a degree after 
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three years at college. In this matter, Professor 
Southwell was quoting and supporting the opinion 
expressed in the paper read by Dr. Fleming and 
Dr. Jackson at Nottingham, to which we have 
already referred, and which will be found reprinted 
in our issue of October 22 of last year.* Both that 
paper and Professor Southwell’s address refer to the 
fact that in the medical profession the course of 
training includes work in a hospital, after gradua- 
tion, before full university recognition is granted. 
Presumably, when Professor Southwell says that 
engineering educational authorities should not con 
sider that their responsibility ends with the confer- 
ment of a degree, he implies that some parallel 
system might be adopted by the engineering profes 
sion. Dr. Fleming and Dr. Jackson were more 
specific, and suggested that the qualified engineer of 
the future would be required to produce not only 
the evidence of his degree, but further evidence of 
systematic, practical and technological training. 

Neither Professor Southwell nor the other authors 
quite commit themselves to the proposal that the 
holding of an engineering degree should be evidence 
not only of college, but also of practical training. 
None the less, this proposal is clearly implicit in the 
comparison made with the medical profession. The 
general adoption of a system on which two years 
apprenticeship in a works would form part of all 
University degree courses would clearly be a matter 
of great difficulty requiring extensive and elaborate 
organisation. The fact that something roughly 
parallel is in operation in the medical world does not 
diminish the difficulties. Medical students are 
required to serve for a period in hospitals, and 
although there are many hospitals of many different 
kinds, they are few and similar when compared 
with the number and variety of types of industrial 
and professional establishments in which engineering 
graduates are employed. If educational authorities 
are to post pone the conferment of a degree until a 
student has spent two years in an industrial estab- 
lishment, then automatically they will become in 
some degree responsible for the suitability of the 
establishment as a type of educational centre. 
Clearly they could not directly assume such responsi- 
bility, and the only practical method of working 
would be for them to restrict the firms, to which 
their students might proceed, to a selected list of 
those with which they were in touch and had 
adequate knowledge. 

This system might be workable, and, indeed, is 
worked in one form by Faraday House, at which an 
education of university standard, if not of univer 
sity status, is given. Faraday House, however, has 
no authority to confer University degrees, and, 
compared with the number of graduates turned out 
by the engineering schools of the Universities, it 
Operates on a small scale. It is possible that in a 
busy period, such as many branches of engineering 
have been experiencing, it would be possible for 
educational authorities to select the industrial or 
other establishments to which they would permit 
their students to proceed for the completion of their 
educational course, but in periods of bad trade any 
such selective system might completely break 
down. ‘There have been times when engineering 
graduates had to take any job they could get. 
They may return. Apart from this aspect of the 
matter, industry in general is not likely to agree to 
a system on which new firms, or firms which are 
altering their methods or taking up new lines of 
work are to be deprived of, what may fairly be 
described as, the benefit of engaging University 
graduates. Possibly some reasonably acceptable 
scheme might be worked out in connection with such 
hodies as The British Engineers Association and 
the British Electrical ard Allied Manufacturers 
Association 

The difficulties of working out a scheme under 
which two years’ industrial experience, following 
three vears at college, shall form an essential part of 
a degree course are obviously great. Nevertheless, 
althwuch not in a formal sense, something approxi- 
mat.ng to this is already in operation in some parts 
of the engineering field. In the discussion of the 
subject, reference throughout has been to industry. 
Some graduates, however, take up a civil engineering 
career, and after leaving college are engaged as 


* See ENeINEERING, vol. oxliv, page 469 (1937). 
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pupils by consulting engineers. Although their | high level for some time. Under boilers, machinery 
degrees are not withheld until the completion of|and mechanical apparatus, the respective figures 
their pupilage, the pupilage is none the less generally | are 613,000/. and 431,000/., and for electrical 
recognised as part of their training. In industry a| machinery and apparatus, 190,0001. and 107,000/. 
system not greatly different in principle is in opera- | As regards the former, the development in the use 
tion at, for instance, the works with which Dr. | of fuel oil, which is now sold at 2d. a gallon, has 
Fleming is connected. The system of graduate |led to the steady ousting of steam power by the 
apprenticeship, due essentially to Dr. Fleming, is in | internal-combustion engine. As to the latter the 
effect a continuation of the degree course after | power supply in Baghdad is under Belgian control, 
graduation. Best known in connection with some |and at Basrah under the Port Authority, but 
of the large electrical manufacturing firms, it has | municipal supplies are being developed in a number 
in recent years been adopted by some other branches | of towns. The expenditure on motor vehicles and 
of engineering. Possibly it is a nucleus around which | parts was 469,000/., of which 405,000/. went to the 
a formal system, under which the curriculum will| United States. Motor transport is bound to flourish 
cover both college and industrial training, may | in a country where desert tracks are perfectly usable 
ultimately crystallise. | for by far the greater part of the year. In the brief 
| rainy season it is liable to be brought to a complete 
standstill by slippery mud, but so far expenditure 
THE TRADE OF IRAQ. on all-weather roads has not been thought desirable. 
Military aircraft, costing 95,000/., came almost 
entirely from the United Kingdom, and the same is 
true of the 76,0001. spent on vessels for dredging and 
river work. The value of the cement imported, 
about half British, was 175,000/. 

Prospects for the future appear bright. Industrial 
development is so far very limited, but unemploy- 
ment is practically unknown, as agriculture is 
flourishing and exports have doubled in value in 
two years. The Ali Ghuraib canal finished in 1936, 
is already producing new areas of cultivation, while 
the Kut barrage, now nearly complete, will have 
even more important results in this direction, and 
work is proceeding on the Hawijah irrigation scheme 
near Kirkuk. The new railway, of which the 
section north of Mosul may be completed before the 
end of this year, should mean considerable economic 
development in the Mosul area by giving it easy 
access to the Mediterranean, and incidentally the 
Iraqi railways, which produced an unexpected 
surplus of 69,0001. in 1936-1937, are again showing 
good results, and it is hoped to provide the interest 
for the London loan from their 1937-1938 earnings. 
The construction of a number of road _ bridges, 
including two over the Tigris at Baghdad, is improv- 
ing communications, and the favourable situation of 
that city as regards world air routes needs no 
emphasising. 











DesPITe occasional alarums and excursions of a 
political nature, the Kingdom of Iraq seems to 
continue on its way with wonderful stability and | 
success. Its customs tariffs are designed to produce | 
revenue, its currency is admirably managed by a 
board in London, quotas and currency restrictions 
are unknown, and a heavy excess of visible imports 
over exports does not at all disturb its financial 
outlook, though it should be added that the figures 
do not include oil production, while a valuable 
tourist traffic doubtless renders considerable assist- 


ance. 

The Department of Overseas Trade has issued 
a report on the economic and commercial conditions 
for the period 1935-1937. Improved world prices 
and good harvests have placed the country in a very | 
favourable position; there has been a rise in the 
standard of living, internal trade is flourishing, and 
there is no outflow of capital to other countries. 
The Government accounts deal separately with 
ordinary and extraordinary revenues. The ordinary 
budget for 1936-1937 showed the revenue as 
4,729,089/. with a surplus of 474,188/., but 1937 
1938 seemed likely to be even more prosperous, the 
surplus at the end of nine months standing at 
856.0001. Extraordinary expenditure, of a capital 
nature, has been heavy. The Government's full | 
share of the Ottoman public debt was paid off in 
1934, and the sums due to the British Government 
for the construction of the Port of Basrah, are NOTES. 
being cleared in annual instalment from the port | 
dues, but 494,000/. has been paid for the ownership | 
of the Lraqi railways, 293,000/. advanced to munici-| THE various appeals made by the Government to 
palities, armaments have had their share, and the | the inhabitants of this country to play their part 
decision to link up the Iraqi and Syrian railway |in possible times of national emergency have so 
systems by a line through Mosul has involved heavy | far been mainly addressed to the younger men and 
expenditure on railway material. On the other; women. So much so that while a National Register 
hand, this last most important work has been pro-|is such anathema to certain schools of thought, 
vided for by the first foreign loan the [raqi Govern- | there is not a little risk of the keener spirits volun- 
ment has issued, which was for 1,000,000/. and was | terring for duties that may on occasion clash. 
raised in London in June of last year at 44 per cent. | However that may be, the time has now come when 
Allowing for this, the Government have in hand a/|a chance is offered to the older men, and especially 
balance of 365,000/., while in reviewing the situation | to those possessing some form of professional 
the receipts from oil royalties, the Currency Board, | qualification. A statement issued by the War 
&c., which are not included in the ordinary revenue, | Office last week points out that valuable service to 
must not be lost sight of. In 1938-1939 these are | the State can be rendered by men between 31 and 
expected to produce 1,450,000/. 55 years of age who possess technical, academic 

In 1937 Iraqi exports amounted to 5,569,0001.| or other special qualifications, but who have had 
and imports to 9,566,0001., and as the United | little or no previous military experience. They. 
Kingdom enjoys no special trading privileges, it is | together with men who, although possessing previous 
very satisfactory to find that it stands an easy first | military experience, are unable to join the Regular 
under both heads. The export figures do notinclude| Army Reserve of Officers, the Supplementary 
oil, of which the output in 1937 was 4,112,897 tons, | Reserve or the Territorial Army Reserve of Officers. 
placing Iraq eighth among oil-producing countries. | can become members of a newly formed Officers’ 
It is very interesting to note that the export of | Emergency Reserve. Applicants are required to 
grain, in 1935 half the value of the export of dates, | give an undertaking to present themselves if and 
was in 1937 more than twice that figure, which | when called upon to do so in a national emergency. 
remained unchanged at a little under 1,000,000/.| Their names, addresses and qualifications will be 
In fact the date industry is not in a very satisfactory | registered at the War Office, and engineers, whether 
state, prices and demand fluctuating unduly, despite | civil, mechanical, electrical or automobile, are 
improved quality and packing; some form of | specially required. Proficiency in foreign languages 
regulation is being considered. The other principal | and an intimate knowledge of the British Empir 
exports are wool, hides and skins, sheep (almost| or foreign countries are other qualifications fot 
entirely to Palestine and Transjordania) and cotton, | admission, as are university degrees and training 
mainly to Japan. in military intelligence or cipher duties. Employ- 

On the import side the largest head, exceeding | ment will, it is stated, depend on the nature of the 
even cotton piece goods, is iron, cast iron and steel, |emergency, the possible theatres of war and the 
with a value of 1,240,000/., of which the United | qualifications of the individual, and it is sincerely to 
Kingdom share is 708,000/. Railway construction | be hoped that the temptation to force square pegs 
and development is likely to keep this demand at a| into round holes, as was too often done in the 
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Great War, will be resisted. Copies of application|in Nature and Vision Aided by Science,” and 
forms may be obtained from Headquarters of |“ Science and Warfare.’ We dealt with the main 
Commands and Areas and from units of the Terri- | part of Lord Rayleigh’s address in the leader which 
torial Army, or direct from the War Office (A.G.5 appeared on page 221 of our issue of last week, and 





Mob.), Whitehall, London, S.W.1. |it is not therefore, to consider its 
subject-matter here. At the conclusion of the 
address, a vote of thanks to the President was pro- 
posed by Sir J. J. Thomson, O.M., F.R.S., Master 
of Trinity and Past President of the Association. 
In the course of his remarks, Sir Joseph, who was 
most enthusiastically received by the members 
present, referred in an appreciative manner to the 
work of the President and of his father, the late 
Lord Rayleigh. He also expressed his agreement 
with the President’s remarks concerning the late 
Lord Rutherford, whose death, Sir Joseph said, was 
one of the greatest tragedies in the history of 
physics. The vote of thanks was seconded by Dr. 
G. D. Birkhoff, Past President of the American 
Association for the Advancement of Science. 

At the conclusion of the inaugural meeting, the 
Secretary, Dr. O. J. R. Howarth, O.B.E., announced 
that, up till that time, the number of attendances 
was 2,795, a figure which compares more than 
favourably with that of 1,860 for the Nottingham 
|meeting last year, and with that of 1,928 for the 
| Blackpool meeting in 1936. 

Among other items of interest in the general 


Tue Port or Lonpon. 


The total net register tonnage of sea-going and 
coastwise vessels which arrived at and departed 
from the Port of London during the year ending 
March 31, 1938, was 62,645,758, compared with 
52,576,755 tons ten years ago. The tonnage of goods 
imported during the year was 36,704,160, an increase 
of 4 per cent. over the previous twelve months, 
while goods exported totalled 7,939,480 tons, an 
increase of 4-5 per cent. over the total for the year 
1936-37. The aggregate tonnage of imports and 
exports, together with transhipment traffic, namely, 
44,643,644, constituted the highest figure ever 
recorded for the Port. The 29th annual report of 
the Port of London Authority for the year ending 
March 31 last, which has just been issued, shows that 
good progress has been made during the year with the 
works included in the first stage of the programme 
adopted by the Authority in 1936 for the further 
improvement and development of the Port of 
London. Among the works actually completed 


necessary, 





during the year under review were the widening of | 
the quay and the adaptation of No. 2 warehouse for | programme were a reception by the Vice-Chancellor, 
the storage of plywood at Surrey Commercial Docks, | on behalf of the University, in the Senate House 
the electrification of certain quays and the construc- | and Old Schools on Thursday evening, August 18 ; 
tion of Canary Wharf and other improvements at|an At Home by the Mayor and Mayoress of Cam- 
West India Docks. Moreover, much of the work | bridge at Emmanuel College on Tuesday, August 23 ; 
of constructing a new deep-water quay, upwards of and informal conversaziones at Trinity and St. 





3,000 ft. in length, on the north side of the Royal 
Victoria Dock, was carried out. The more important 
maintenance works conducted during the year in- 
clude the replacement of four overhead electric 
travelling cranes in sheds at Lower Quebec Yard, 
Surrey Commercial Docks, and the repair of the 
middle lock gates at Basin Entrance, Tilbury Dock. 
The wreck-raising plant removed 44 vessels from the 
river, comprising 3 steamers, totalling 10,222 tons, 
one 504-ton motorship, 35 barges aggregating 2,360 
tons, and 5 small motor and fishing craft. In addi- 


tion, a 28-ton steam tug and 5 barges, making to- | 


gether 209 tons, were raised in the docks. During 
the year, 1,912,598 cub. yards of material were 
removed from the river bed, in order to maintain and 
deepen the channels, and 1,310,366 cub. yards of 
mud were dredged from the docks. 








THE BRITISH ASSOCIATION 
MEETING AT CAMBRIDGE. 
THE meeting of the British Association just 
completed at Cambridge is the fifth held by the 


| John’s Colleges on the evenings of Friday, August 18, 
and Monday, August 22, respectively. There were 
two evening discourses this year, one by Dr. H. 
| Godwin on “‘ The History of the Fens,” on Friday, 
| August 19, and one by Professor M. L. Oliphant on 
|“ The Contribution of the Electrical Engineer to 
Physics ** on Monday, August 22; both were 
delivered in the Arts Theatre, Peas-hill. 


SECTION G.—ENGINEERING. 

The sectional meetings commenced on the morn- 
ing of Thursday, August 18, including those of 
Section G, with which we are mainly concerned, the 
meetings being held in the Engineering Laboratory 
of the University. The President of the Section 
was Professor R. V. Southwell, F.R.S., and Sir 

Alexander Gibb, G.B.E., C.B., F.R.S., and Professor 
c E. Inglis, O.B.E., F.R.S., acted as Vice-Presi- 
|dents. The Recorder was Wing-Commander Cave- 
| Brown-Cave, C.B.E., and the secretaries Mr. H. M. 
| Clarke and Professor W. J. John. Dr. R. D. Davies 
| acted as local secretary. The full programme of the 
Engineering Section will be found on page 187, ante. 


PRESIDENTIAL ADDRESS. 











After acknowledging the vote of thanks, Professor 
Southwell read a communication he had received 
from Sir Clement Hindley, K.C.I.E., M.Inst.C.E., 
explaining the objects of the Engineering Public 
Relations Committee and briefly indicating the 
means by which the Committee proposes to achieve 
those objects. These have on several occasions 
been previously referred to in our columns. 


APPLICATIONS OF RELAXATION METHODS. 


Professor Southwell then announced that it had 
been decided to try this year the experiment of 
inviting young scientific workers to give accounts 
of the work they had in progress and had not 
necessarily completed. As the authors were not in 
all cases ready for the work to be published in the 
technical press, he suggested that before explaining 
it they should indicate their wishes in this matter, 
which, he had no doubt, the press would respect. 
The first two papers of this class, Professor Southwell 
explained, came from his own laboratory at Oxford. 
Of these, one by Mr. D. G. Christopherson was 
entitled “ Relaxation Method for the Solution of 
Poisson’s Equation,”” The author explained the 
method, and dealt with its application to the torsion 
of shafts of triangular section, both solid and per- 
forated with three longitudinal circular holes. He 
also dealt with the case of a triangular shaft strained 
beyond the elastic limit, The second paper, by 
Mr. J. R. Green, dealt with “ Relaxation Applied 
to Calculate the Flow of a Compressible Fluid.” A 
brief discussion followed the delivery of these two 
communications. Professor W. Cramp enquired in 
what way the method dealt with by Mr. Christo- 
pherson helped the engineer in connection with flat 
surfaces, and remarked, in connection with Mr. 
Green’s paper, that the small difference shown by 
the author between the streamlines for compressible 
and incompressible fluids, in the case of a nozzle, 
suggested that the assumption of an incompressible 
fluid would be good enough. In reply to Professor 
Cramp, Professor Southwell agreed that flat surfaces 
could be dealt with by the Schwarz-Christoffel 








Association in the University town, the first having | 
been held there as far back as 1833. The other | At the opening meeting on the morning of Thurs- 
meetings were held in 1845, in 1862, and in 1904, | day, August 17, Professor Southwell was introduced 
the President for the latter year being the Rt. Hon. | by Sir Alexander Gibb, who acted as President at 
A. J. Balfour, F.R.S. Since that time the area|the Nottingham Meeting last year. After briefly 
of the borough has been trebled and the University | acknowledging Sir Alexander’s remarks, Professor 
has increased in a similar manner, with respect | Southwell delivered his address, which was entitled 
both to the number of undergraduates and the | ‘The Changing Outlook of Engineering Science.” 
variety of the subjects which they may study. | We reprint this address on page 260, and as it was 
Town and Gown, after a long period of violent not discussed we need not refer further to it here. 
opposition, are no longer at variance, having | In proposing a vote of thanks to Professor South- 
acquired the solidity and harmony which now| well, Professor Sir T. Hudson Bearse remarked that 
characterises them and neither spared any pains to | next year he would attain his jubilee as a Professor 
Ta the meeting a memorable a are ; | of Engineering, and during that period vast changes 
The inaugural meeting was held at the Regal | had taken place. At one time he had taught the 
Cinema, St. Andrew’s-street, on the evening of | whole subject from beginning to end; that was 
and after the President, the | not possible now for any one man, owing to the 
|constant expansion of curricula. One important 

taken the Chair, the Association was welcomed first | matter referred to in the address was the social 
by the Vice-Chancellor of the University of Cam- | activities of the student while at the university. 
bridge. Professor H. R. Dean, M.D., and then by/|In his work, the engineer came constantly into 
the Mayor of Cambridge, Councillor E. Saville | contact with other human beings, and much of his 
Peck, M.A. In the course of a charming address | success depended upon whether or not he was a 
of welcome, the Vice-Chancellor said that the| good mixer. In the latter part of his address the 


Wednesday, August 17, 


Rt. Hon. Lord Rayleigh, D.Sc., LL.D., F.R.S., had 








University liked to feel that when the Association 
came to Cambridge, it did not come to strangers, 
but to one of its homes. The Mayor, whose welcome 


President had referred to a subject which appealed 
| to all, viz., the misuse of the work of the engineer. 
| This misuse, he said, was nothing to do with the 





was equally cordial, said that Cambridge formed an | engineer as an engineer, although he must take 
ideal meeting place for scientists, to many of whom | his share of responsibility as a citizen. Actually, 








it had been a training ground, workshop and home. | due to the work of the engineer, the world was a 
Lord Rayleigh then delivered his address, which | vastly better place than it would otherwise have 


comprised two parts, entitled, respectively, ‘Vision | been. 





formula, and explained that a triangular section had 
been chosen in order to check the relaxation method, 
the results for this section being known. With 
regard to the question of streamlines, he thought 
that although the difference between them was 
slight, it was nevertheless fundamental. 

Professor B. P. Haigh referred to a method of 
ihvestigating stress distribution by employing 
models coated with a brittle varnish which flaked 
off at the boundaries of the plastic and ductile zones 
when stress was applied. He suggested that this 
method might be employed to find an approximate 
solution of certain problems before a lengthy 
analysis was commenced. The last speaker, 
Professor G. Temple, referring to Mr. Green’s paper, 
said the author had assumed isothermal conditions, 
and asked if the method could be extended to 
adiabatic conditions. Time, however, did not 
permit these points to be answered. 


TRANSIENTS IN TRANSFORMERS. 


The next short communication taken was by Mr. 
F. B. Greatrex, who explained that his object was 
to give some explanation of the voltages occurring 
inside a transformer and to describe the methods 
which had been developed to investigate these 
phenomena. The subject, he said, was becoming 
more and more important with the ever-increasing 
use of high-voltage transmission lines and the 
consequent increase in the possibility of lightning 
troubles. He employed a recurrent-surge oscillo- 
graph comprising an impulse generator operated 
from 50-cycle mains to give an impulse once every 
cycle with a peak value at 600 volts. One of its 
chief advantages, he said, was that the apparatus 
operated on low voltages which could not damage 
the transformer under test, but allowed a com- 
plete examination of the voltages developed to be 
made and measured them as a percentage of the 
applied voltage; the apparatus also included a 
cathode-ray oscillograph and its associated time- 
sweep circuits which were interlocked with the 
impulse generator. The impulse was seen on the 
screen of the cathode-ray tube as a stationary 
image, although it was recurring 50 times per 
second ; it had a wave-point of about 1 microsecond, 
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and a tail which could be varied from 50 micro- 
seconds to 1,000 microseconds. Actually, a wave 
with a 100 microseconds tail was employed for the 
demonstration, since this was fairly representative 
of the lightning surges experienced in practice. 
The horizontal length of the time-sweep used repre- 
sented 1,000 microseconds. 

With this apparatus the author demonstrated 
the effects of an impulse on a single transformer 
winding, the production of oscillations, the effect of 
winding connections, of shorting the low-tension 
winding, &c., showing the effects with the neutral 
earthed and with the neutral isolated in each case. 
Finally, he demonstrated the effect on the high- 
tension winding of an impulse applied to the low- 
tension winding. In this case a very large voltage 
is inducted electromagnetically in the high-tension 
winding. Under normal practical conditions, how- 
ever, this does not cause serious overvoltages, 
because the high-tension winding is usually con- 
nected to an overhead line ; connecting 500 ohms 
across the high-tension winding reduced the voltage 
on it enormously. 

The only speaker on this paper was Professor 
EK. W. Marchant, who inquired if the author had 
made any experiments with strengthened end turns. 
To this Mr. Greatrex replied that he had made 
such experiments, and said he thought the reason 
for the increased voltage farther down the winding 
with reinforced end turns was due to the oscillation 
of these turns, irrespective of the oscillations in the 
remainder of the winding. The effect was quite 
easy to demonstrate with the apparatus he had 
employed. 


SUPPRESSION OF Rapto INTERFERENCE CAUSED 
BY TROLLEY Busgs. 


The last paper taken at the Thursday morning | 


meeting was one by Mr. J. E. M. Coombes dealing 
with the suppression of the interference with radio 
reception caused by trolley buses. The author 
stated that the most important interference was that 
due to the trolley wire, but other causes were spark- 
ing at the commutators of the main and auxiliary 
motors, the contactors, wind-screen wipers, &c. 
He explained how the effects could be reduced by 


‘stopper "’ coils, and described apparatus used for | 


testing the effectiveness of these coils. 


In the brief discussion on this paper, Mr. Green | 
remarked that it did not seem possible to stop the | 
interference due to the trolley wheel, and to this | 
the author replied that the substitution of carbon | 


blocks for actual wheels effected an improvement. 
To prevent the trouble due to the disturbance 
travelling along the trolley wire, condensers could 
be connected at intervals between 
earth. Professor L. S. Palmer asked 


to what 


extent the apparatus described by the author had | 


proved satisfactory in connection with the actual 
receipt of wireless signals. In reply, Mr. Coombes 


said he thought the suppressors were satisfactory ; | 


tests made with receivers showed that practically 
trouble-free reception was obtained along the 
whole route. 

This concluded the programme for the morning, 
and the meeting was adjourned. In the afternoon 
the members visited the works of Messrs. Kryn and 
Lahy, at Letchworth. 


ScaLE Mopets in GENERAL ENGINEERING 


l'ue greater part of the meeting held on the morn- 
ing of Friday, August 19, was devoted to the reading 
and discussion of a paper by Mr. R. W. Allen, C.B.E., 
entitled “Some Experiences of the Use of Scale 
Models in General Engineering.” 


ENGINEERING, provided instances of the application 
of the well-known technique of investigation by 
means of scale models to general engineering. The 
purposes and scope of model testing were surveyed, 
with particular reference to the design of centrifugal 
pumps, fans and the fluid-conveying passages 
associated with them. Three examples taken from 
centrifugal-pump design and one from the design 
of fans, were dealt with in some detail, three 
instances of fluid-passage problems being similarly 
treated. Of the latter, two dealt with channels for 
conveying water, while the third had reference to 
an extensive investigation into the supply of forced- 


the wire and | 


The paper, which | 
we commence to reprint on page 243 of this issue of | 





NGINEERING 


| draught air to ships’ boiler rooms. Attention was 
| drawn to the close hydraulic connection between 
the design of centrifugal and propeller water pumps 
and the corresponding types of fans for displacing 
air, and it was pointed out in the paper that the 
term “scale model” comprised the scaling of 
physical properties, as well as of linear dimensions. 
These considerations were illustrated by an account 
of the technique recently developed for the testing 
of water pumps by the use of air as a working fluid. 
In conclusion, references were made to the applica- 
tions of scale models in other branches of general 
engineering work. 
The paper was read in slightly abbreviated form 
| by the author, who also showed a number of models 
| of centrifugal pumps and fans as examples of those 








| employed in connection with the work described in | 


| his paper. With reference to the paper, the chair- 
|man, Professor Southwell, explained that contribu- 
| tions to the discussion had been invited from Mr. E. 
| F. Relf, F.R.S., of the National Physical Laboratory, 
| Dr. C. M. White, of the Imperial College, and Dr. J. 
P. Gott, of Farnborough. Owing to the unavoidable 
absence of Mr. Relf, the communication he had pre- 
pared was read and explained by Mr. L. F. G. 
| Simmons. The space at our disposal will only permit 
us to give summaries of this and of the two following 
contributions, although all contained much interest- 
ing and useful material. Mr. Relf first explained the 
principle of dynamic similarity which was stated in 
the early days of aerodynamic research by the late 
Lord Rayleigh, father of the present President of 
| the Association. The most usual application of the 
condition of dynamic similarity, he said, was to 
experiments on model aeroplanes or parts of aircraft 
ina wind tunnel. In the earlier days of aerodynamic 
research, the procedure followed was to explore the 
variations of the force coefficients concerned over 
as large a range of the Reynolds number, R, as 
could be obtained in the wind tunnels available, 
and to rely on comparison with the observations in 
actual flight to learn how to extrapolate to the full 


scale. 





This process, however, was never very satisfactory, 
owing to the enormous gap to be bridged between the 
values of R attainable and those appropriate to 
actual flight. In recent years this difficulty had 
been partially met by the provision of variable- 
density or compressed-air tunnels. If in such a 
tunnel the air pressure was 20 atmospheres, the 
kinematic viscosity of the air was reduced to one- 
twentieth of its value at atmospheric pressure and 
the conditions corresponded with a 20-fold increase 
of the product vl. A test on a one-tenth scale 
model of an aeroplane at a wind speed equal to half 
the flight speed would thus correspond with full- 
conditions. Although such tunnels were 


scale 


| problem of the use of models for the purposes of 
aeronautical engineering ; 
culty due to turbulence. The similarity theorem 
was only strictly true for a body moving in perfectly 
still air or for a wind tunnel in which the air particles 
moved in parallel straight lines. Actually, the flow 
in a wind tunnel was always turbulent. The eddies 
present in the open air were large and affected an 
aeroplane flying through them as comparatively 
slowly varving changes of speed and direction rather 
than as influences which disturbed the detailed flow 
close to the surfaces, as did the small eddies present 
in a wind tunnel. If, therefore, means could be 
devised to correct wind-tunnel results to the con- 
dition of zero turbulence, they would then be ex- 
pected to apply to the full-scale machine, provided 
only that the Reynolds number was identical. It 
could not yet be said that the problem of allowing 
for the effects of turbulence in a wind tunnel had 
been solved, although a great deal had been recently 
learnt about it. From the practical engineering 
standpoint, a compressed-air tunnel of negligible 
turbulence would be of great value, and the only 
| obstacle to its realisation was its cost. It was for- 
tunate, therefore, that there was only one case of 
interest to the aeronautical engineer where the 
degree of turbulence present in normal tunnels had 
| important effects, and that in this case boundary- 
laver theory had already enabled these effects to be 
clearly understood and in a large measure calculated. 
This case was the skin-friction drag of bodies of 





extremely useful, they did not completely solve the | 


there was still the diffi- | 
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streamline shape, such as the wings and fuselage of 
aircraft. Now that the drag of aircraft had been 
reduced by clean design, almost to the limit attain- 
able, the estimation of skin-friction drag was of 
great importance to the engineer, but it was prob- 
ably fair to say that at the present moment it was 
easier to predict what the ideal skin-friction drag 
of an aeroplane should be than it was to attain the 
ideal in practice by the production of the necessary 
smooth and unbroken surfaces on the aircraft. 

Dr. C. M. White, who illustrated his remarks by 
|a number of lantern slides, said that the wide field 
|of hydraulics which dealt with water storage, river 
control and coast defence, had not been dealt with. 
The associated engineering problems, however, were 
so large that hydraulics laboratories had been built 
to study them all over the world. In this country, 
| the Hydraulics Laboratory of the Civil Engineering 
| Department of the Imperial College merited special 
| mention in view of its size and the variety of its 
|equipment. At Imperial College, an exceptionally 
| wide range of problems had to be handled, and this 
| necessitated the breaking up of those which were 
/more complex into simpler parts, so that common 

factors might be studied under specialised conditions. 
It seemed a far cry from cavitation in a pump to 
| scour of a river bed below a bridge, but the speaker 
| had been led to a good form for the pier of a bridge 
by experiments with a model of the nose of a blade 
| of a centrifugal pump; the common factor in the 
| two cases was the pressure distribution. A research 
with models of fish passes, which had to have high 
rates of dissipation in order to keep the water speeds 
low, promised to be of value in connection with the 
| damping of waves in harbours where the space was 
limited. It was difficult, in fact, to name a single 
research in the laboratory which had not drawn 
largely from some other experiment. 

Dr. White pointed out that in some cases the 
bugbear of one was the palliative of the other. The 
phenomenon of breakaway, in which a reverse 

| pressure gradient acting on the boundary layer 
caused the main stream to separate from and refuse 
to follow a solid wall, was well known, and models 
were continually being made to study the location 
of breakaway, so that its evil results might be 
eliminated. Breakaway could, however, be utilised 
in protecting river beds, and Dr. White showed a 
number of slides to illustrate this. Discussing the 
size of models, Dr. White expressed a preference for 
small models which could be experimented with and 
seen as a whole, although they could not be used to 
verify the final details of a design; that was the 
object of the large model. For success in testing 
models, Dr. White thought it most important to 
centralise the work, so that many entirely different 
kinds of models were working side by side ; he had 
always found the key to one problem in another 
|nearby. Then, it was essential to break up each 
problem into parts, each of which could be studied 
with its -own model; a model of the whole might 
not then be necessary. Since dynamical similarity 
was impossible, one had to be content with an 
approximation to it, and it was in arranging this 
|approximation that the greatest danger lay. 
Finally, it must be borne in mind that discontinui- 
ties were always present, so that it was dangerous 
to think that by testing two or three models of 
different sizes one could safely extrapolate to full 
scale. The result might be right, but it might be 
ridiculously wrong. The only safe basis was a 
thorough experimental study of the motions and 
their causes. 

Dr. Gott’s contribution to the discussion related 
to the tank testing of seaplane models. The funda- 
mental condition to be satisfied to obtain dynamical 
similarity between model and full-scale was that 
| used by Froude, and generally known as Froude’s 
jnumber. A geometrically similar model of the 

underwater parts of the seaplane was constructed, 
| and was towed in the tank at speeds selected so that 
Froude’s number was the same for model and full 
scale. This meant that the model speeds were 
scaled down in the ratio of the square root of the 











| 





seale, since Froude’s number = , where Vis the 


lg 
speed and / any typical dimension. Froude’s number 
took into account the forces due to inertia and 
gravity, and this meant that waves produced on the 
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surface of the water would be similar for model and 
full scale when the model and the full-size machine 
moved at corresponding speeds; under these con- 
ditions, the resistance due to wave making was pro- 
portional to the cube of the scale. 

In addition to wave-making resistance, however, 
there was resistance due to skin friction and this 
followed very different laws. In ship-model testing, 
the skin-friction resistance for both model and full 
scale could be calculated with sufficient accuracy 
and so the model resistance was separated into skin 
friction and wave-making, the latter being scaled up 
to the full scale, and the skin friction resistance of 
the full-scale ship added on. This process gave a 
satisfactory result. This simple calculation, how- 
ever, could not be made in the case of a seaplane, 
since the variation in the wetted surface introduced 
a serious complication. Attempts to calculate the 
skin friction were of very doubtful value and the 
general practice was to give the results of resistance 
measurements on seaplane models without any 
correction whatever for the variation of skin-friction 
coefficient. 

During the last few years, steps had been taken 
to compare the results of seaplane-tank measure- 
ments with full-scale measurements in order to find 
what error arose from the above procedure. It had 
been found that the full-scale machine generally had 
a greater resistance than that deduced from the 
model, the difference generally being about 10 per 
cent., although in the last and most careful com- 
parison the difference was as much as 50 per cent. 
at high speeds. These results, Dr. Gott said, sug- 
gested that the scale effect between a smooth model 
and a smooth seaplane was relatively unimportant, 
but that the roughness of the full-scale seaplane 
produced an increase of resistance that was some- 
times quite large. 

In addition to the measurement of resistance, the 
question of longitudinal stability had to be con- 
sidered. Porpoising was studied by special models, 
known as dynamic models, which had to be com- 
plete with wings and tail, while the mass and 
moment of inertia must be correct to scale. The 
conditions could be satisfied by constructing the 
model of balsa wood with a small amount of hard- 
wood where necessary. The use of these models had 
shown that any seaplane would be unstable if 
trimmed beyond certain limiting angles, and it 
must be the endeavour of the designer to get those 
limits as far apart as possible. The results were in 
general agreement with full scale. The question 
of seaworthiness had also to be investigated in the 
seaplane tank, and for this purpose a dynamic model 
was run through waves in the tank and observed, to 
see whether any “ solid ” water or spray went through 
the airscrew disc or struck the flaps or tailplane. 
The interpretation of these tests, however, was 
difficult. In conclusion, Dr. Gott referred to some 
of the problems which arose when attempts were 
made to reduce air resistance and still retain a good 
performance on the water. 

Mr. Allen’s paper was then thrown open for general 
discussion, and the first speaker, Major S. E. Glen- 
denning, D.S.O., referred to the use of models for 
mechanical tests in the case of light welded struc- 
tures. He mentioned that quarter-scale models of 
service projectors had been made and tested for 
deflection and to destruction, the agreement between 
the model and the final design being very good. 
Mr. H. Rottenburg, the next speaker, after referring 
to the value of models in teaching engineering 
subjects, showed a model made for the purpose of 
demonstrating the stresses in structures. The model 
was in the form of a jib crane, the members each 
being composed of a rod fitting into a tube, and the 
former being free to slide in the latter for a distance 
of a few millimetres. By applying a spring dynamo- 
meter to pins projecting from the rods and tubes, 
the load in each member could be determined. When, 
however, the speaker came to use the model, he 
found it could also be employed to demonstrate 
virtual work in a very effective manner by using a 
micrometer to measure the strain in the members. 
He suggested that the use of such models would 

effect a great change in technical education by 
enabling all analytical subjects to be taught to- 
gether. 
The next speaker, Professor B. P. Haigh, pointed 








out the forces compared in models and in full-scale 
machines arose from many causes, such as inertia, 
weight, viscosity and pressure, and that the forces 
due to these several components acting singly were 
affected by size and speed in different ratios. Thus, 
in the-case of inertia (1) F, « pw l®; weight (2) 
F,« gpl; (3) viscosity, F, « pvl; (4) pressure 
F,« pl; (5) surface tension, F, « ol, &. To 
maintain the same ratios between all these forces in 
the model and in the full-size machine was impos- 
sible ; but if the experimenter determined to main- 
tain the same ratio between any two selected actions, 
it was only necessary to fulfil the following simple 
conditions: For example, to maintain a constant 
ratio between inertia and weight, the condition 
required was 

F, ve 


ve [2 
=— =a constant. 


—! — a constant, i.e., -—— = 
F, meet ge pR gt 
This was Froude’s coefficient. Or, if the experi- 
menter selected inertia and viscosity the requirement 
was : 


1 


v, I, 
= a constant, i.e., a us pvl=aconstant. 


F,; pol 
This was Reynolds’ number. Or, again, if a constant 
ratio between the inertia and pressure forces was 
required to investigate cavitation, the condition 
required was : 


x2 Ja 2 
—* — a constant, i.e., ert oO e* 
F, pe P 
It would be noticed that in this case | disappeared, 
indicating that cavitation tests were independent 
of the scale adopted, which might be true in many 
cases, though not in all. Surface tension affected 
cavitation and also wave formation. In problems of 
wave formation, therefore, Froude’s coefficient did 
not alone suffice to ensure similarity. Another con- 
dition that should be fulfilled ideally was as follows ; 

2 

ao = a constant, t.e. athe = ab at 
F; ol o 
As this condition was rarely, if ever, fulfilled in tank 
tests, the waves formed in tanks seldom looked the 
same as those formed by similar vessels at sea. 

The last speaker in the discussion, Sir James 
Henderson, referred to the difficulty of systematising 
the results of tank experiments in screw problems. 
He thought one reason for this was that the slip 
was considered relatively to still water. It seemed 
to him that the acceleration of the blade when 
starting up would produce a difference in pressure 
between the back and the front surfaces of the blade. 
The effect of this would be to start a circulation 
round the blade and the energy system thus pro- 
duced would move forward with the propeller. This 
gave the propeller virtual mass, so that if the key 
were suddenly removed, the propeller would con- 
tinue to rotate. He thought that if the results of 
propeller experiments were plotted relatively to 
moving water, instead of to still water, the results 
would give a new insight into the phenomenon. 

Professor Southwell then declared the discussion 
closed, remarking that he thought that some work 
on the lines suggested by Sir James Henderson had 
been done at the National Physical Laboratory in 
connection with airscrews. He then invited Mr. G. 
C. Eccles to read his paper, entitled “A Mov- 
ing-Coil Vibrometer. 


= a constant. 





= a constant. 


Movine-Corm. VIBROMETER. 


As this paper is reprinted on page 263 of this 
week’s issue of ENGINEERING, we may turn at once 
to the ensuing discussion. The first speaker, Dr. M. 
C. Marsh, said an instrument of a similar character 
to that described by the author had been used for 
many years in America in connection with geo- 
physical surveying, especially in prospecting for oil. 
In this instrument a string galvanometer was em- 
ployed, and it was found possible to obtain records 
without using an amplifier. Professor Haigh con- 
gratulated the author on having produced an instru- 
ment to measure velocity instead of displacement, 
but pointed out that users would have to be careful 
in interpreting the records. He drew a portion of a 
sine wave containing some of the seventh harmonic, 
showing the latter first in terms of displacement 
when the effect of the harmonic was very slight. 
Re-drawing the curve in terms of velocity the effect 


was seven times as great and again re-drawing it in 
terms of acceleration, the effect was seven times 
greater still. This explained the need to specify 
which system was being worked to. 

Mr. L. F. G. Simmons agreed with Dr. Marsh that 
it would be an advantage to employ an Einthoven 
galvanometer without an amplifier, as the latter 
were often troublesome. At the National Physica! 
Laboratory a form of mechanical vibrometer had 
been produced which was capable of recording quite 
high frequencies. The record took the form of a 
scratch on smoked or waxed glass, and the instru- 
ment was very sensitive. The great advantage of 
Mr. Eccles’ apparatus, however, was that records 
could be obtained at a distance from the source of 
the vibrations. One difficulty was that the E.M.Fs. 
recorded were proportional to velocity and not to 
displacement. He supposed it would be possible 
to excite the coils with high-frequency current and 
record the wave superimposed on the high frequency, 
and that it would be possible to measure displace- 
ment in that way. Probably, however, the author 
was mainly concerned with velocities. 

Mr. F. C. Johansen said it would be possible to 
employ an Einthoven galvanometer, as had been 
mentioned, and it would have the advantages stated. 
For railway work, however, it was essential to make 
the apparatus as portable as possible. The experi- 
ments on buildings referred to in the paper were 
made on new buildings and had to be carried out in 
the minimum time and with the least possible dis- 
turbance to the work, and it was for this reason 
that the apparatus had to be made easily port- 
able. It also had to be made cheaply, and he 
thought it was a tribute to Mr. Eccles that it worked 
so satisfactorily under these conditions. The 
frequency which could be recorded, although low, 
was not as low as might be desired, and it would 
possibly be an advantage to construct an instrument 
in which the natural frequency was of the order of 
one cycle per second, or less. They had been con- 
cerned mainly with the vibrations of buildings, due 
to traffic, the object being to make the buildings 
as comfortable as possible for the residents. Infor- 
mation was needed regarding the characteristics of 
the vibration which most affected the comfort of 
human beings. He thought this was probably the 
acceleration and that they would be forced to use 
the differentiating circuit referred to in the paper. 
The apparatus was also required for measuring the 
vibration in rock cuttings, due to the passage of 
trains. It was hoped by measuring the displacement 
or velocity of vibrations, and also the acceleration, to 
obtain some information regarding the factors at 
work in those connections. 

Mr. Rottenburg suggested that it would be a 
simple matter to work out the curve of acceleration 
from an analysis of the curves of displacement and 
velocity ; and Mr. Johansen said that this could 
be done, although the records obtained were not 
always as clear as those reproduced in the paper. 
He felt that there would be less uncertainty if the 
displacement were measured directly. Professor 
Southwell here remarked that in the differentiation 
of a curve, even the thickness of the line was of 
importance, but if it were possible to start from the 
accelerometer end the integration would not present 
the same difficulties. Mr. G. Wohlgemuth, referring 
to the question of amplifiers, said that with negative 
feed back, a very stable amplifier could be produced, 
and the last speaker, Mr. C. H. Edgecombe, said, 
with regard to the substitution of a galvanometer 
for a cathode-ray tube, that this would be satis- 
factory provided that the oscillations being measured 
did not affect the galvanometer itself ; in motor-car 
work this trouble had been encountered. The'cathode- 
ray tube seemed to him to be the ideal means of 
obtaining satisfactory records. 

As the paper by Mr. M. P. A. Levie, on “ The 
Advantages of Streamlining Railway Trains,” which 
appeared in the programme as printed on page 187 
ante, had been withdrawn, this concluded the busi- 
ness for the morning, and the meeting was adjourned 
until Monday morning, August 22. During the after- 
noon of Friday, visits were paid to the works of 
Messrs. Chivers and Sons, Limited, at Histon, and to 
the model of the Ouse Catchment Board. 


(T'o be continued.) 
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LITERATURE. 


The Factories Act, 1937. By Lestre Mappocx, in colla- 


boration with Sim Gereratp Bertinovse. London: 

Eyre and Spottiswoode. [Price 25s. net.) 

In a foreword to this volume Sir Gerald Bellhouse 
points out that the Factory Act, 1937, is not a 
mere consolidation Act, but that “it is a great 
amending Act which has brought legislation, 
notoriously out of date, into line with the best 
modern industrial practice.” It is well that this 
should be clearly understood, because a casual 
reference to the Act of 1937 as a consolidating Act 
might deceive the unwary. 

In an “introduction” the 
the development of factory law; the factory, its 
registers and records ; health, welfare, and safety ; 
the protection of machinery; bakehouses, laun- 
dries; accidents and industrial disease. 
Chapter VI (which forms part of the introduction) 
he writes generally of employment, summarising the 
provisions of the various Acts as to overtime, 
Sunday work, annual holidays, and the five-day 
week system. At the end of his introduction he 
deals with the “ Truck Acts.” These Acts are still 
in force ; they still operate to prevent the payment 
of wages otherwise than in coin of the realm; 
and they are of ancient origin. The author records 
that in 1464 a statute describes artisans in the 
cloth-making trade as being compelled “ to take a 
great part of their wages in pins, girdles, and other 
unprofitable wares”! Not content, however, with 
summarising these Acts in his introduction, Mr. 
Maddock has published them in full towards the end 
of his book together with references to decided cases. 

Of his treatment of the Factory Act, 1937, and 
the regulations made thereunder, it is enough to say 
that it appears to be admirable. 
wants to discover, in any legal textbook, is the law, 
naked and unadorned, but illustrated and explained 
by example and decided case. That he will find in 
the work before us; nor will he experience any 
difficulty in finding his way about the Act or 
the book, for an admirable index is ready to his 
hand. 


Hydraulic Structures. In two volumes 


ressor A. Scnoxnitscne. Translated by 

8. Suunrrs New York: The American Society 

Mechanical Engineers. [Price 18 dols. per set.| 
A wipk circle of both civil and mechanical engineers 
will welcome this translation of Professor Schok- 
litsch’s treatise entitled Das Wasserbau, which was 
reviewed in our issue for June 19, 1931. The clear 
rendering of the original by the translator and his 
collaborator, Professor L. G. Straub, combined 
with the excellent printing, makes this edition a 
fitting memorial to the late Dr. J. R. Freeman, 
whose trustees, together with the American Society 


By Pro 
PROFESSOR 
ot 


of Mechanical Engineers, have evidently borne a| 


It 


considerable part of the cost of publication. 


continental practice, and engineers in this country 


of special importance in certain circumstances. 
The chapters relating to the training of rivers and 
protection of the banks may be mentioned in this 
connection, since they describe the various ways 
in which revetments and fascines are utilised in 
several parts of Germany. While both volumes 
contain a fairly full discussion on the manufactur- 
ing and constructional processes involved in this 
cliss of undertaking, a number of the sections form 
original contributions to the related theory, among 
which is that devoted to the behaviour of soil under 
load. This remark applies also to the examination of 
the cause of scouring action under weirs, so that 
what Professor Schoklitsch has to say on the sealing 
and the most efficient type of foundation for pre- 
scribed weirs merits study on the part of students. 

Both volumes have a real value for contractors, 
as well as engineers, by reason of the commendable 
manner in which theoretical considerations are 
brought into direct relation with operations in the 
shops and the field. The advantages of this are 
apparent in the survey of the relevant factors which 
should be investigated in deciding on the site for 
the intake of a canal, on to which light is thrown 


author deals with | 


In | 


What the reader | 
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|by the author’s tests with models. 
| the second half of vol. i, all who are interested in 
‘the subjects of water supply and sewage will 
appreciate the great amount of labour involved in 
| collecting the data which exhibit in tabulated form 
|the consumption of water per capita in several 
cities and towns, the variation of the demand 
throughout a day, and the quantity required for 
specific industrial purposes. Information of this 
kind affords a natural background of reference for 
the study of problems pertaining to the storage, 
distribution and treatment of water, as these 
aspects of the matter are here studied with regard 
to the arrangement and construction of the plants 
and pipe systems necessary in given conditions. 
The same procedure has been followed in the pro- 
| blem of sewage, which, like all the others, is eluci- 
dated by many valuable line drawings and photo- 
graphic reproductions, numbering more than 2,050 
in all. 

The significance of canals in central Europe is 
made manifest in the chapters on dams, weirs, 


and canals, for, among other factors, measures 
|must there be taken to prevent damage by ice, 
and to provide fish passes in the locks and 


weirs. It is instructive to compare American and 
English practices with described in these 
pages, containing as they do an explanation of the 
machinery and general arrangement of types of 
| weirs with which some students will be unfamiliar. 
In essentials the treatment is of a practical nature, 
the several parts of a problem being placed under 
appropriate headings, such as, for example, hydro- 
electric plants, where the reader is introduced to 
questions of penstocks, surge tanks, and energy- 
dissipators, before passing to the principal character- 
istics of different types of turbines. 

It is worth mentioning, with a work of this size, 
that the index leaves practically nothing more to be 
desired. The moderate price at which this treatise 
is published places it within the range of serious 
students, and it should be available in all engineer- 
ing libraries. 


those 


Paris : 
[Price 350 francs. ] 


| La Locomotive 4 Vapeur. By ANprt CHAPELON. 
| Librairie J.-B. Balliére & Fils. 
| Booxs on the steam locomotive, written from every 


| possible angle, follow each other with astonishing 


frequency, but that such a book should be the work | #ccount of the work accomplished at various timber 
of a distinguished locomotive engineer is a rare | Tesearch laboratories, including, especially, the 
|event, which will be welcomed by all interested in| Forest Products Research Laboratory at Princes 
the subject. The name of M. André Chapelon has Risborough. Mr. Desch opens with a useful 
| become familiar in recent years through the won- reminder that the timber industry differs from 
|derful success of locomotives of his design on the | others in that it has little or no say in the production 
Paris—Orleans-Midi Railway. of which we have | side of its material, nor does it appreciably change 
more than once written, and his book is as lucid as| the nature of that material during manufacture. 
|it is interesting, while his status and experience | He then goes on to provide his readers with a 
|furnish him with an authority not always found detailed account of the structure and properties, and 


| in writers on this subject. 


mechanical principles by 


an indication of the capacity of a locomotive boiler | methods adopted in the testing of timber samples 
lis, he says, entirely erroneous, and the ratio of | for strength properties in every direction will render 


| grate area to heating surface of little consequence, | ! o 
‘the only really important point in this connection|in the works of traders interested. Hardness- 
ing the ratio of the tube diameter to length. | testing needs some consideration since some woods 
Accordingly, in the tables of comparative dimen- | relatively soft, measured by resistance to indentation, 


| be 


14 


heating are omitted. 


| depends on the heat delivered from the grate and 


the proper functioning of the blast, and that the | forth the treatment and other conditions applicable 
| in each case. 


| efficiency of the grate may be independent of its 


| 


Further, in | 


| increase permissible axle loads, thus greatly 


valuable investment than electrification. 


| 


ir 


| Timber : Its Structure and Properties. By H. E. Descu. 

London: Macmillan and Company, Limited. [Price 
12s. 6d. net.| 

THe modest description applied by the author 





| pressure and low-pressure cylinders within reason- 


size, adding that the narrow firebox fitted to his | 


| 4-8-0 compounds on the P.O.-Midi provides probably 
| the maximum output possible with hand firing by 
j}a single fireman. On its 40-4 sq. ft. of grate area 
}as much as 4-5 tonnes of fuel per hour has been 
| burnt, evaporating 23-5 tonnes of water, and he 
| states that the men find these narrow grates easier 





\largely on the proportions of thin to thick-wall 


In his book M. Chapelon is not concerned with purely economic point of view, the forest-grown 
locomotive history nor with detailed description of | tree produces a greater volume of better quality 
is to be gathered from our review of the German | the locomotive and its accessories. Its greater part | wood than the narkland tree, but w hat is of real 
edition that this is a comprehensive account of | is taken up with a study of the thermo-dynamic and | practical interest is the density or specific gravity 
which the locomotive | Of wood, since this is the best single criterion of 
will here find a mass of useful information on points | functions, preceded, however, by a most interesting |strength, and tests indicate that, for timbers of 
| review of current practice and a very well illustrated | equal density 
description of current locomotive types. Finally | Species are less resistant to shock but are stronger 
he deals with a number of projected designs to meet | in compression, parallel to the grain, than timbers 
stated requirements, each illustrated by a folding | from temperate regions, this being accounted for 
| plate and providing considerable food for thought. | by differences in the chemical composition of the 
The practice of quoting total heating surface as | 


| sions which he gives, figures for heating and super- | #te hard on cutting tools. Some factors of safety 
He holds that efficient working | found by experience to be desirable are indicated 
|for various timbers in a table, which also sets 
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to fire than the wide ones on the same railway’s 
Pacific engines. 

The chief key to efficiency, however, is the blast, 
and he gives four essentials: reduction of back 
pressure ; regulation of draught to keep boiler 
pressure and water level constant for a given rate 
of firing; maintenance of that regulation for all 
rates; even distribution of draught throughout 
the tubes and grate. The real difficulty is to 
combine the first and fourth. The American system 
of deflector plates admirably secures even distribu- 
tion, but results in greater back pressure than the 
petticoat. Thorough mixing of the steam and 
smoke-box gases is wanted, and the Kylchap blast- 
pipe modified by him from the design of a Finnish 
engineer, M. Kylala, splits the exhaust between 
four nozzles placed so as to exercise an extremely 
powerful pull on the smoke-box gases. The double 
chimney is not essential, but is provided if the 
nozzles cannot be placed low enough to fill the 
large diameter of chimney required to keep down 
back pressure. 

M. Chapelon seems to find it difficult to account 
for the popularity of the simple engine in countries 
other than France, and says that published figures 
show that there is no comparison with the com- 
pound’s work. The relative sizes of the high- 


able limits he considers unimportant. The vital 
point is free steam flow, which implies ample steam 
ports and passages. Superheat should be as high 
as lubrication difficulties will allow, and boiler 
pressure as high as is compatible with the permissible 
superheat ; 312 lb. per square inch is used in his 
projected designs. Large-diameter driving wheels 
reduce friction, and every effort should be made to 
simpli- 
Money 
a more 


fying the design of powerful machines. 
spent to this end, he thinks, may well prove 


to this very interesting work of 179 pages, with 90 
illustrations, is that it is a simple and concise 


also of the proper handling of wood. From the 


and moisture content, tropical 


cell walls. Illustrations showing the laboratory 


t an easy matter to instal similar testing machines 


The quality of a soft wood is found to depend 


tracheids ; in popular language, tracheids are often 
called “ fibres,” but this is incorrect, as true fibres 
occur Only in hard woods. 

As there are over 20,000 woody species in 
the world, it will be clear correct identification 
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LOADING ROCK BY SCRAPER FROM 














Fie. 1. 

may present some difficulty. The useful guide 
which is provided in this work which, proceeding 
by elimination, facilitates classification of the 
different species, will prove very helpful in this 
connection. Chapters on seasoning are largely a 
repetition of information already provided in 
publications by the Department of Scientific and 
Industrial Research, which have been noticed in 
these columns from time to time, and the same 
applies to chapters on preservation and protective 
coatings. It will be convenient to many to have 
such material collected and made available in book 
form. 








LOADING BROKEN ROCK 
BY SCRAPING. 

For the removal of broken rock and other detritus 
from the working face in mines, tunnels. and similar 
excavations, the scraper possesses advantages which 
are well known; especially, perhaps, the relatively 
small headroom required when a single bucket is drawn 
to and fro by a haulage gear of the double-drum type. 
It is also extensively used for surface works, such as 
gravel excavation, when the conditions are suitable. 
An above-ground application of a heavier character, 
however, particulars of which have been supplied to 
us by Messrs. Holman Brothers, Limited, Camborne, 
is represented in the accompanying illustrations, Figs. 
| and 2, which show a triple Holman * Scrapehauler ” 
employed in the Transvaal to load rock from a waste 
dump into the tipping trucks, there known as coco- 
pans. 

The occasion for the operation was the construction, 
hetween two gold mines, of a dam for which it was 
desired to use material from the adjacent dump. The 
Serapehauler, driven by a 35-h.p. motor, was mounted 
on the loading platform, the rope from one drum being 
led through a sheave at the top of the dumpand attached 
to the uppermost of three scrapers in tandem. The 
rope from the other drum was attached to the third 





and lowest scraper. By the use of coupled scrapers the 


travel could be proportionately reduced, each of the | 
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extended indefinitely. 
operating more than three, five scrapers were tried, but 
incidental troubles then developed, the sides of the gully 
caving in as the cut deepened and burying the upper 
scrapers, with consequent loss of working time. Even- 
tually, the number was reduced to three, which, it 
was found. could remove 550 tons of rock in a 
working day without difficulty. Fig. 1 shows the cut 
as seen from the top of the incline, the scrapers being 
in motion uphill, and the lowest and middle scrapers 
about to ride over the heaps of material left by the 
middle and uppermost scrapers respectively, which they 
will draw forward on the next downward haul. In 
Fig. 2 the gully is viewed from ground level, with the 
scrapers taking a cut. 








ENGINEERING TRAINING AND 
EDUCATION. 

Courses in Sanitary Science.—The 1938-39 session 
of courses of lectures organised by the Royal Sanitary 
Institute will commence on Monday, September 19. 
Courses will be conducted for sanitary inspectors, 
inspectors of meat and other foods, and smoke inspec- 
tors, and for those wishing to study general hygiene 
and sanitation and sanitary science as applied to 
buildings and public works. Students wishing to enrol 
for the courses should make early application to the 
secretary of the Institute, 90, Buckingham Palace-road, 
London, 8.W.1, from whom further particulars may be 
obtained. 

Westminster Technical Institute-—A prospectus of 
the evening technical classes, to be held in the West- 
minster Technical Institute, Vincent-square, London, 
S.W.1, during the 1938-39 session, has just reached us. 
Group courses are held in architecture, construction, 
surveying and valuations, in civil and structural 
engineering, and in gas fitting, manufacture and supply. 
The courses in engineering are intended for candidates 
preparing themselves for the associate-membership 
examinations of the Institutions of Civil and Structural 


Engineers, while the courses in gas engineering meet | 


the needs of all grades of employees in the gas industry 
and the group courses satisfy the requirements of the 


| January 31, 1939. 








The gear being capable of | during the week commencing September}19,fwhen the 


| Principal and staff will attend from 6.30 p.m. to 
8.30 p.m. to advise students as to their courses of 
| study. 


| The British Foundry School.—As is now well known 
the British Foundry School furnishes a full-time course, 
| covering a school year of 40 weeks, intended for men 
who have already entered the foundry industry in the 
cast-iron, malleable cast-iron, cast-steel or the cast 
|non-ferrous metal fields. The curriculum consists of 
lectures, laboratory work and practical foundry 
studies. The School has three special features, In 
addition to the work of the permanent staff, about 
100 lectures are given during the course by specialists. 
Secondly, in each week during the course a visit is 
| paid to a foundry, and, thirdly, much time is devoted 
to casting studies and foundry planning. The majority 
of the candidates are nominated by their employers, 
but not necessarily so, and there is no age limit for 
admission. The School fee is inclusive, and is 301. for 
'the course. Successful students are awarded a nation 
ally-recognised diploma, endorsed by the Board of 
Education. Further information regarding the School, 
the 1938-39 session of which begins on Tuesday, 
September 20, may be obtained on application to the 
secretary, British Foundry School, ¢/o Central Tech- 
nical College, Birmingham, 1. 

The Iren and Steel Institute.—The Council of the 
Iron and Steel Institute, 4, Grosvenor-gardens, London, 
S.W.1, has accepted an offer from Captain C. A. Ablett, 
O.B.E., B.Se., M.Inst.C.E., to present a prize of 501. 
for the best paper on steelworks engineering submitted 
to the Institute, written by a junior engineer employed 
in a British iron and steel works, irrespective of whether 
or not he is a member of the Institute. Competing 
papers should be marked * Ablett Prize Paper,” and 
sent to the secretary of the Institute not later than 
The successful paper will be pre- 
in May, 1939, and pub- 
Council may agree to 
papers submitted. The 





sented at the annual meeting 
lished in the Journal. The 
publish more than one of the 





Council also awards annually the Williams Prize, of 
the value of 1001., for papers of a practical character 
by British subjects employed in a British iron or steel 


upper scrapers feeding the one below it, and the lowest | examinations of the City and Guilds of London Institute | works in a position not superior to that of manager 


discharging through a chute into the trucks. 
principle 


found, however, that the could not 





It was | and the Institution of Gas Engineers. 
be | begins on September 26, but students should enrol | Carnegie Scholarships, usually to the value of 501. or 


The session 


of any one technical department. Furthermore, Andrew 
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1001., are awarded annually in order to assist those | he relinquished in 1936, retaining, however, his sea 
engaged in research, irrespective of sex or nationality. | on the board of directors. 

Candidates must be under 35, and completed applica- He was intimately associated with the many exten 
tion forms obtainable from the secretary should be | 
returned to him not later than September 30. 
} appeared in our columns. 








THE RUTHERGLEN RAILWAY 
ACCIDENT. 


Or all the dangers against which the railways have 
to guard, the fracture of material owing to fatigue 
flaws is probably the most difficult to deal with. On 
the afternoon of April 8 of this year, a case in point 
occurred on a passenger train, which was running at 
about 50 m.p.h. through Rutherglen station, on the 
northern main line of the London Midland and Scottish 
Railway, 3} miles from Glasgow. The report of | 
Major G. R. 8. Wilson, of the Ministry of Transport, 
states that the rear axle of the leading bogie of the 
first coach snapped at the inside edge of the left-hand 
wheel-boss. Hearing the crack and seeing the end of 
the coach rocking violently, the driver made an emer- 
yency stop just beyond the platform. The whole 
train behind the tender was derailed, but there 
would have been little serious damage had not the 
swaying end of the fourth and last coach caught the 
platform ramp, throwing the vehicle on to its side, 
and causing the death of two passengers and injury to 
15 others. 

Subsequent examination and tests showed that, as | 
far as the quality of the steel was concerned, the axle 
was irreproachable. Its failure was due to a slowly 
spreading flaw, which had probably commenced two 
years before and had extended until it had covered 
no less than 81 per cent. of the sectional area, while 
its position at the edge of, or just inside, the wheel- 
boss made it impossible to detect unless the wheel had 
been pressed off. It is now well known that owing to 
the ecatinual alternation of stress, particularly at this 
point, where it is at its maximum, an insignificant 
indentation, such as can be produced by corrosion or 
a tool mark, is sufficient to start a flaw, and in the 
present case it is thought that a tool mark was respon- 
sible. That the utmost care is taken to avoid any 
such incipient cause is clear from the fact that the 
average number of these failures on British railways 
during the past six years has been only three per annum. 

None the less, in view of the somewhat similar 
accident at Crewe last year, the company have given 
most careful consideration to the matter, and in the 
case of new axles have decided, firstly, to reduce the 
intensity of the stress by increasing the diameter ot 
the wheel-seat; secondly, to improve the finish of 
the wheel seat by either grinding or fine-turning the 
surface with a special tool, followed in the latter case 
by polishing (the second alternative is thought prefer- 
able); thirdly, when the axles are intended for high 
speed stock, to have them finished all over in this 
manner and protected by paint. In the case of main 
line coaches it is already the after fifteen 
years’ service, to press the wheels off and thoroughly 
examine the axles, but whether not the last two 
measures are to be extended to all passenger stock 
depends on the result of the efforts now being made to 
discover a reasonably economical method of detecting 
flaws when the coaches are in shops for general repairs. 
If successful this would be a more satisfactory proce 
dure. The report adds, in conformity with modern 
knowledge, that, rather than rough-turn an axle, it 
better to leave it in the rough; in the latter case 
there is the additional advantage that the forge scale 
& protection against corrosion. 


blast-furnace gas. 


a vice-president in 1927. 


into 


last, on which day he inducted 
Mr. Hutchinson 


present president, the Earl of Dudley. 


Journal of the Institute, one of his last being a paper, 
written jointly with Mr. E. Bury, on the “ Rough- 


Lodge Electrostatic Process.” This was presented at 
the Cardiff autumn meeting of the Institute in Sep- 
tember, 1920, and, in the paper, the extraction 
potash from the deposited flue-dust 
Mr. Hutchinson was a past-president of the Cleveland 





18 


Peace and an Alderman of the North Riding County 
| Council. 








THE EXAMINATION AND TESTING 
OF WELDED DRUMS. 


Tue changing attitude of inspecting authorities 
towards the use of metallic-arc welding in the construc- 
tion of boiler drums and other pressure vessels has 
been indicated by the particulars recently published 
in Enorneertne of the rules of Lloyd’s Register of 
Shipping and the British Corporation Register of 
Shipping and Aircraft governing the scantlings, 
materials, and inspection of welded drums. The 
growing confidence thus evinced, and the recognition 
of the greatly improved welding technique that has 
resulted from the extensive experimental work of the 
last decade, is not confined, however, to the societies 
engaged in marine surveying. The engineering insur 
ance companies which specialise in land installations 
| have been watching developments with at least an equal 

interest, and by the recent issue of a Schedule of Ex 
aminations and Tests of Welded Drums show themselves 
to be in agreement with the general conclusions of the 
marine inspecting societies. 

The new schedule has been drawn up by the Asso- 
| ciated Offices Technical Committee, representing the 

British Engine Boiler and Electrical, National Boiler 
and General, Scottish Boiler and General, and Vulcan 

Boiler and General 
Ocean Accident and Guarantee Corporation, Limited, 
and contained in a cloth-bound booklet of some 
30 pages, of a size convenient for the pocket. The 
contents are divided into eight sections, dealing, respec- 
tively, with the quality of the plate material, construc- 
tional details and preparation for welding, heat treat- 
ment, tests on welded non-destructive tests, 
circularity, repairs after radio-graphical examination, 
and inspection. From the sub-headings in the last- 
mentioned section, it appears that, in addition to the 
general supervision open to an inspector at any time, 
his attendance is intended particularly at 11 stages 
in the manufacture, ranging from the stamping of 
test-pieces before they are cut from the plates to a 
final inspection when the tube holes are bored and the 
drum is completed. Diagrams are appended to the 
schedule, giving details of the test-pieces required and 
| the positions from which they are to be taken. The 
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LATE MR. ALFRED 
HUTCHINSON. 

Memeers of the Lron and Steel Institute and metal- 
lurgists in all parts of the world will receive with 
regret the news of the sudden death, at the age of 72, 
of Mr. Alfred Hutchinson, M.A., B.Se., which occurred 
at his home in Lee-terrace, Blackheath, London, 8.E.3, 
on Angust 20. Mr. Hutchinson, who was the imme- 
diate past president of the [ron and Steel Institute, 
was actively connected throughout his life with Messrs. 
The Skinningrove [ron Compan”, Limited, Saltburn- 
by-the-Sea, Yorks. He was the only son of the late 
Mr. Thomas Charles Hutchinson, and was born, as he 
himself remarked at last year’s autumn meeting of the 
Iron and Steel Institute, in Corporation-road, Middles- 
brough. After receiving his general education at Levys 
School, Cambridge, he went up to Trinity College, 
Cambridge, where he graduated, and in 1894 entered 
Messrs. The Skinningrove Iron Company, of which 
firm his father had been appointed managing director 


THE 
y 


first page of its requirements, states that it refers to 

| ** Metallic-Are Welded Drums for Steam-Generating 
| Units and Steam Receivers,’ but 
| application extends, as in the case of the British 
| page 189 ante, to vessels for other purposes, which may 
| be stressed to a comparable extent. 








| 
| Hoxxarmo Lurertan Ustversitry.—The Calendar for 
| 1937-38 of Hokkaido Imperial University, Sapporo, 
Japan, has recently been published. It contains detailed 
information regarding the work of the University, which 
is divided into four faculties, respectively dealing with | 


|agriculture, medicine, technology, and science. In 


in 1880. Mr. Hutchinson's first appointment was that | ®4dition, there are a School of Civil Engineering, experi- | 
of secretary ; he subsequently became blast-furnace | mental farms, and forestry experimental stations. The 
: i the death of his fat 1918. | regulations relat ing to the award of degrees and governing 
ag aS eo ue or Hus father, m 1918, | the activities of the various faculties are given, in addition 
succeeded him as managing director. Subsequently | to lists of present and former professors and teaching | 


he was made chairman of the company, which position | staffs, and a brief history of the institution. 


sions made, during the past forty years, to the plant 
|}and buildings at Saltburn, accounts of which have 
It may be recalled, for 
| example, that on page 410 of vol. xcii of ENGINEERING 
(1911) we gave a detailed description of the electrical 
plant for driving a new 36-in. reversing rolling mill 
at the Skinningrove works, the electrical power being : Jap . ’ 
generated by gas-engine driven alternators working on | It is thus not surprising that vibration has proved to 
Mr. Hutchinson, who was for many 
years a member, and afterwards a vice-president, of | ™! 
the Cleveland Institution of Engineers and a Fellow |‘ amma , , : 
of the Chemical Society, was elected a member of the | ™Vestigating such vibrations, and ‘ all examples of 
Iron and Steel Institute in 1895. After serving for | typical records, are relegated to the final section of the 
some time as a member of the council, he was elected | P®P€T- 

In April, 1937, he succeeded od ‘ ‘ 
Sir Harold Carpenter, F.R.S., as president of the | the conditions known as wing flutter and tail flutter, 
Institute, and continued to hold office until May 4 
office the 


was the author of a number of contributions to the 
Cleaning of Blast-Furnace Gas at Skinningrove by the 
of 
described. | 


Ironmasters’ Association and was also a Justice of the | 


Insurance Companies, and the | 


| full title of the schedule, as given at the head of the | 


presumably its | 


| Corporation Provisional Rules, which we noticed on | 


IN AIRCRAFT.* 


B. C. Carter, F.R.Ae.S. 
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VIBRATION 
By 


THis paper is concerned mainly with vibration 
having relation to aircraft power plants. If a system 
comprising elastically connected masses is subjected to 
shocks, vibration is bound to result, and if the system 
is subjected to periodic forces, pronounced and perhaps 
destructive resonant vibration is very liable to occur. 


| be a source of danger and discomfort in aircraft. 
nimise digression during a broad discussion of vibra- 
| tions that occur in aircraft, all descriptions of means of 


Aircraft Vibration Due to Aerodynamic Causes.—In 


two or more modes of vibration of the structure are 
“coupled” in such a manner that when a certain 
air speed is attained instability results and the structure 
may be torn away. Here, the vibration affects the 
angles of incidence of aerofoils and causes aerodynamic 
forces which overcome elastic restoring forces. This 
matter became of immediate practical importance as 
the speed of aeroplanes increased, and a good deal of 
|attention has been given to it. As an outcome of 
research done mainly in this country and Germany, 
the subject is now sufficiently understood to enable 
such disastrous instability to be avoided. 

Another example of vibration that may have very 
serious consequences is the flutter of airscrew blades. 
This is closely analogous to the vibration just men- 
tioned. Airscrew flutter is very liable to cause a 
| portion of blade to break away, and this may wreck 
the aircraft. Airscrews can be designed not to flutter. 
To confirm that they are free from flutter, airscrews of 
new design are subjected to spinning-tower tests before 
they are approved for use. 

In the category of aircraft vibration due to aero- 
dynamic causes there is tail vibration produced by 
buffeting, due to eddy-shedding from the wings, and 
by pulsations of the airscrew slipstream. There is also 
drumming vibration of large nearly flat surfaces ; this is 
accentuated by proximity of airscrew-blade tips and 
may be associated with excessive noise. Again, with 
two-blade airscrews, periodic forces and couples are 
set up when the airscrew axis is inclined to the relative 
wind or has angular velocity in either pitch or yaw. 
The resultant periodic force on the engine is fixed in 
direction and varies harmonically from zero to twice 
the mean value with two complete cycles per airscrew 
|revolution. The resultant periodic couple on the 
engine may be represented as that due to a constant 
| couple acting about a transverse line rotating at twice 
airscrew speed in the same sense. With airscrews 
having more than two blades there is no resultant force 
or couple on the engine because the effects on individual 
| blades offset one another for the airscrew as a whole. 

When the blades of an airscrew have unequal pitch 
they are subjected to unequal air forces and the resultant 
thrust does not lie along the axis of rotation ; it is offset 
and rotates with the airscrew, producing first airscrew 
order harmonic couples on the structure in axial planes 
mutually at right-angles. The tolerance allowed for 
wooden airscrews is + 1 deg. of pitch angle for the 
inner one-third of the blades and + 4 deg. beyond this. 
Thus in extreme instances a pitch angle difference of 
1 deg. is tolerated between outer portions of blades of 
the same airscrew. When an airscrew is located near 
the leading edge of a wing it operates in a distorted 
| airstream, and there are periodic air forces on the 
| blades which may produce excessive vibration of the 

blades or of the structure. 

Aircraft Vibration Due to Non-Aerodynamic Causes.— 
Aircraft vibration may be produced also by non-aero- 
dynamic forces arising in engine and airscrew. Engine 
unbalance and fluctuation of torque reaction are 
sources of periodic disturbances. The forces and 
couples caused by primary and secondary unbalance 
are given in Table 1 for a number of aero-engines. In 
this Table values are given also of the linear and angular 
displacements in space that correspond to primary 
and secondary unbalance with the engine unrestrained ; 
an advantage of this way of expressing unbalance is 
that the values are independent of crankshaft speed. 
The disturbance transmitted to the airframe as a 
| result of unbalance can be arrived at only by consider- 
ing the system as a whole, and it depends, among other 
things, upon the resilience of the engine supports in 
relation to the six degrees of freedom of the unrestrained 
engine, viz., three of linear displacement and three of 
angular displacement. At present there is a good deal 
of “hit and miss” in the matter of using resilient 
mountings for aircraft engines, which is only to be 
expected having regard to the complexity of the 
problem. 





| 


| 


* Paper read before Section G of the British Associa- 
tion at Cambridge on Tuesday, August 23, 1938. 
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In ungeared engines the flywheel system to which 
the crankshaft-airscrew system may be taken to be 
closely equivalent is isolated dynamically from the 


engine body and, in the idealised case, torsional vibra- | 


tion of this system does not affect the torque reaction 
of the engine. Actually, a certain degree of coupling 
exists through the medium of the connecting-rods and 
pistons and on account of the general distortion of the 


crankshaft when it twists, but these effects are secon- | 


dary. The winding up of crankshafts, however, can 
cause diaphragm failure and can give rise to endwise 
oscillation of the crankshaft known as 
vibration. In so far as cylinders may be regarded as 
being rigid parts of the engine body, that is, not 
undergoing resonant vibration, the resultant torque 


reaction from the pistons is given directly by the gas 


and inertia forces for the several pistons. 

The torque disturbance on the airframe depends upon 
the system as a whole (as for unbalance forces and 
couples), including the restraints whereby the mean 
torque reaction is transmitted to the airframe; here 


again resonance under operating conditions is to be | 


avoided as far as may be practicable. In geared 
engines, the crankshaft-airscrew system is not isolated 
from the engine body as regards torsional vibration, 
because the stator member of the reduction gearing 
forms a connecting link. In general, the inertia of the 
engine body and the connection of the engine to the 
airframe is such that the natural frequencies of import- 
ant modes of torsional vibration of the engine-aircraft 
system are much lower than the natural frequencies of 


Normal 


** concertina ” | 


TABLE 1.—FORCES 
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An airscrew is said to be out of track when corre-| and the nearest crank throw happens to be the same 
sponding points on the blades do not rotate in the same | as the frequency of the explosion impulses at a full- 
plane. Out of track is usually an indication that the | throttle operating speed, the amplification of torque 
airscrew is not in dynamic balance. For wooden air- | variation caused by resonance will be such that shaft 
|screws up to 5 ft. diameter a tolerance of 0-03-in. | or airscrew failure will occur after a very short period 
out of track is permitted, measured at any radius. An | of running at this speed, possibly a matter of minutes. 
| additional tolerance of 0-01 in. is allowed for each 2 ft. | The crankshaft speed for this critical may be termed 
| of additional diameter. Sometimes excessive vibration | the ‘‘ main synchronous speed” (M.S.8.), whether or 
is experienced through airscrew blades distorting | not it occurs in the operating speed range. Values 
unequally under load. Vibration forced by airscrew | of this speed and of its ratio to the normal crankshaft 
unbalance, whether static or dynamic, has the same | speed are given for typical aero-engines in Tables II 
frequency as the airscrew rotation and, in general|and III. It will be noted that the ratio referred to 
when present, can be identified readily in vibrograph | is less than unity for all the geared engines and that 





records. | the frequencies concerned for all the engines are in 
the sonic range within the two octaves below middle C. 

| ‘To arrange a design so that torsional vibration 

Fig.t. | troubles shall be avoided entails having the power to 


predict the critical speeds from design data and also to 
| predict the severity of the criticals that come within 
| the running range, having regard to the various condi- 
tions of operation. As an outcome of research, critical 
| speeds can be predicted as a rule with sufficient accuracy 
for practical purposes. The prediction of the severity 
of the several criticals is more difficult and less precise. 
Criticals that must be avoided are easily identified, 
and those which may be neglected for smooth running 
conditions of the engine may be discovered by fuller 
| analysis, but the fuller analysis may also reveal what 
may be termed border-line criticals, the importance 
of which cannot be assessed accurately enough to 
place them in either of the other two categories. The 


AND COUPLES CAUSED BY UNBALANCE IN AERO-ENGINES. 


Unbalance 


Primary Secondary. 








Type B.H.P Crankshatt Weight ~ 
a Lb X Component Y Component. X Component Y Component 
p.m 
Force Displace- Force. Displace- Force. Displace- Force Displace- 
ment. ment. ment. ment 
Lb Inches Lb. Inches. Lb | Inches, Lb Inches 
%-cvl. radial 400 2,000 S00 155 0-O015 155 00-0015 1,024 0-0025 | 1,142 00-0025 
7-cyl. radial 260 1,620 512 59-2 0-0016 59-2 0-0016 277 0-0018 302 0-002 
5-cyl. radial 4 2.000 248 12-4 0-0004 12-4 0 -0004 189 0-0015 197 | 00-0016 
12-cyl. broad arrow 540 2,350 vse 0 0 0 0 60 00-0016 2,220 000236 
12-cyl. Vee - . 0 0 0 0 | v0 0 0 0 
4-cyl. line 90 2.000 290 0 0 0 0 969 0-0073 | 0 0 
4-cvl. line 110 2.000 310 0 0 0 i) 1,163 0-0083 ” ” 
Moment of Couple Angular | Couple. Angular | Couple. } Angular | Couple. Angular 
| inertia | displacement. | displacement. | | displacement. displacement 
Lb.-in. | Radian. Lb.-in. Lb.-in, Lb.-in 
14-cylinder ; 420 1.700 138,000 344 1} 3-0 x 10-* | 344 3-0 x 10-* 1,760 3-9 x 10-* 1,610 3°6 x 10-* 
Two-bank 250 2.000 164,000 180 1 1-0 % 10-* | 180 1-0 x 10-* | 3,52 | 4:7 x lo-s 3,390 | 4:5 x 10-* 
Radials 800 1.700 455,000 550 1-5 lo-* 559 1-5 10-* 2-9 10-* 4,580 } 3-0 10-* 





{ 








X Component is along or about the axis of the 


important modes of torsional vibration of the crank- 
shaft-airscrew system; consequently the coupling 
effect is small. That is to say, for practical purposes, 
vibrations of the two systems may usually be taken not 
to affect one another, and the disturbing effects on the 
airframe can be treated accordingly. 

Airscrews as a Source of Periodic Disturbances.—In 
addition to the disturbances of aerodynamic origin 
operating on the airscrew, referred to above, there are 
disturbances due to gyroscopic forces and to static 
and dynamic unbalance. When the direction of the 
airscrew shaft is changing, as in a turn or coming out 
of a dive, each blade gives rise to a steady gyroscopic 
couple operating on the engine in the axial plane normal 
to the plane of turning and, in addition, an equal couple 
acting about a transverse line rotating at twice airscrew 
speed in the same sense.* When there are two blades, 
the gyroscopic couples for them add in phase and thus 
produce a harmonically varying resultant for the air- 
screw a whole. When there are more than two 
blades. the resultant gyroscopic reaction of the airscrew 
is constant for a given rate of change of shaft direction 
and rate of airscrew revolution, this constant being 
the sum of the average values for the blades. 

An airscrew is out of balance statically when its 
mass centre does not lie on the axis of rotation. For | 
wooden airscrews, the tolerance allowed in manufacture 
is 2 in.-ozs. for airscrews up to 6 ft. diameter and one 
additional in.-oz. for each additional 2 ft. of diameter. 
For metal airscrews the tolerance is 5 in.-ozs. for all 
sizes ; in the case of an airscrew weighing 300 lb., this | 
corresponds to the mass centre being only 0-001 in. | 
off the axis of rotation. For an airscrew speed of | 
1,800 r.p.m., the centrifugal force corresponding to | 
5 in.-ozs. unbalance is 29 lb., which, although small, 
may have an important moment about the nearest 
nodal line for flexural vibration of the system in a rele- | 
vant mode, that is, a mode for which the natural fre- | 
quency is the airscrew rate of rotation in a specific | 
instance. 


as 











J. Morris, “ Features of Airscrews,”’ Journal of the | 
Royal Aeronautical Society, December, 1932. 





tional to engine speed. There are thus particular 
speeds at which harmonic-torque impulses have the 
| same frequency as the frequency of a natural mode of 
speeds, or simply * criticals.” 


| oscillation with a single node between the airscrew 


The weights and moments of inertia do not include airscrews. : 
master cylinder. Y Component is along or about an axis perpendicular to that of the master cylinder. 
Whirling Vibration.—For' disturbances of engine and , uncertainty arises from limited knowledge concerning 
airscrew which have a frequency well below the funda- damping, extent of unequal operation of cylinders, 
mental fixed-root frequency of the airscrew blades when | permissible stress ranges in material (in which is 
rotating, the airscrew offers periodic gyroscopic resist- | involved stress-concentration factors) and effects ol 
ance to periodic change of shaft direction. As a_| airscrew flexibility. The degree of uncertainty is being 
result, disturbances tending to produce flexural vibra- 
tion in the airframe in a particular axial plane also 


TABLE If.—Main Synchronous Speeds, Direct-Drive Aero-Engines 




















tend to produce such vibration in the axial plane | Single | id. agg 
normal to it ; that is to say, the airscrew has a coupling | Horse- | No. of Type Node. | M.S.S. py 
effect which may produce whirling. This is amenable | power. | Cyls. 7 Cycles R.p.m. | ‘Speed. 
to mathematical treatment when the mass-elastic | nr a 
characteristics of the complete system are known, | ———— — — 
The engine oscillates simultaneously about two virtual | +100 5 Radial 233 5,600 2-54 
hinges at right angles which, in general, do not intersect ohae 4 a 2 oe orn + 
one another. An investigation* of such vibration was | s; x5 é Line | 176 3530 1-68 
made a few years ago for an engine on a hangar test #330 10 Radial 136 | u,eas | ° gi 
bed with a three-blade airscrew fitted, running out of a - inden. a. (a0) °-00 
track. Vee 

Torsional Vibration of Crankshaft-Airscrew Systems.— | *408 .. 9 Radial | 5 2,100 1-24 
An important instance of vibration in relation to aircraft | 470 4 ao | “oe yo o-an 
is resonant torsional vibration of crankshaft-airscrew|°"'° --| oy a or 
systems; it can be so destructive that it demands | *600 8 _ Line 62 | 930 0-98 
examination from the very beginning of aero-engine | “one — ome) 73 | see 1-95 
design. The manner in which torsional vibration] ” (Comp. ignition) 7 ou 
comes about will appear from the following : Dynami- | *900 9 Radial 120 1,600 0-64 


cally, a crankshaft-airscrew system is, in effect, a (Racing engine) 


series of flywheels connected by elastic shafting of 
negligible inertia. It so happens that this system 
has natural frequencies of vibration in torsion in the 
same range as the frequencies of the main constituent | 
harmonics of the piston-torque impulses. The former 
frequencies are unaffected by shaft rotation, with a 
virtually rigid airscrew, whereas the latter are propor- 


* Observed. 

+ Calculated. 

t The 45-deg. Vee engine 
the figure relates to 60 deg 
same single-node frequency. 
reduced as investigation proceeds and the number of 
cross-checks between theory and observation increases. 

It is wise to make torsiograph observations on new 
engines at an early stage of development where there 
is any doubt, so that, if necessary, modification or 
redesign may be effected before production commit- 
ments are heavy. Such observations may be used 
to establish the degree of effectiveness of any device 
that may be incorporated to minimise torsional vibra- 
tion and to enable the best adjustment to be deter- 
|mined. Furthermore, torsiograph observations afford 
'a means of discovering the influence of particular 


has no main synchronous speed ; 
a hypothetical Vee engine of the 


vibration of the system ; these are referred to as critical 





If the natural frequency of the system for torsional 





* B. C. Carter and L. FE. Caygill. R. & M. 1783, 
October, 1935. 
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airscrews on the torsional vibration characteristics 
of the system. Means of reducing torsional vibration 
include the use of the Lanchester damper, the inter- 
position of a damped-spring drive between engine and 
airscrew, and the incorporation in the system of tuned 
vibration absorbing devices. Weight is against the 
use of the Lanchester damper for aero-engines. For 
radial engines, a variant of this damper incorporated 
with the crankshaft balance mass has promise of useful 
application. Damped-spring airscrew drives have been 
used successfully, notably in certain four-engined air 
liners ever since they were put into commission several 
years ago. Severe torsional vibration had occurred 
with the standard drive and the improvement effected 
by fitting the damped-spring drive had been established 
by torsiograph observations.* Tuned vibration absor- 
bers have been fitted to recent radial engines, notably 
in America, They are based on very interesting dyna- 
mical principles, and are of two distinct types. In 
one type used in car engines there is elastic restoration 
of a mass pivoted about the crankshaft axis, with which 


Fig. 2. 
“a 





(6s0/.8.) 


its centre of mertia coincides, and the other type 
an offset mass oscillates under the restoring influence 
of centrifugal force. The former type has a fixed 
frequency, which is tuned to the fundamental frequency 
of the crankshaft-airscrew system ; it absorbs vibration 


in 


rapie til Vain Synchronous Speeds, Geared 
tero- Engines 
Single | 
Horse No Node M.S.8. | M.8.S Gear 
power of Typ Cycles |‘ rank Normal Rati 
Cyl K.p.m Speed 
yur =e 
i 
*4 J bevun tobe loo 1.000 0 0-33: } 
View 
"450 ! iO-dey sw sO) 0-4 0-48:1 
Vee 
74H) it) Radial S7 1,160 0-52 0-66:1 
*510 12 Double ve 920 0-39 0-66:1 
Vee 
oot ’ Radial ON 900 0-4 O-5°:1 
ot i) Radial 78 1.050 0-53 0-66:1 
eo ’ Radial 79 1,055 0-53 0-66: 1 
7050 14 Radial sl 605 0-35 0-65:1 
*670 14 Radial 87-6 750 0-35 0-504 
1575 12 Vee 10 1,050 0-40 0-535: 1 
*300 16 H i2 w O-2¢ ( ned 
© Observed + Calculated 


at this frequency only and does 
giving the system an extra mode of vibration which 
may be troublesome at some crankshaft speeds. The 
latter type is tuned by adopting the suitable pendulum 
length so that the mass will execute unforced vibrations 
in the centrifugal field at the rate of 4, or 1, or 14, or 
2, or 24, or =, complete cycles per crankshaft revolution, 
irrespective of crankshaft except at speeds 
to matter. The mass oscillates automatically 
in anti-phase to the resultant torque disturbance of 
corresponding order and settles to the amplitude at 
which ite torque reaction offsets this resultant distur 
bance, thereby preventing it from forcing torsional 


so at the eX pense ot 


speed 


too low 


* B.C. Carter. N. 8. Muir, and H. Constant R.& M 


1562, July. 1932 
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vibration in the system of the order in question. 


Differently tuned masses are used in conjunction to | 


deal with different orders of disturbance.* 
Airscrew-Blade Vibration.—When dealing above with 
the torsional vibration of crankshaft-airscrew systems, 
the airscrew was taken to be a rigid body, although it 
is in fact a system of elastically connected mass sub- 
jected to centrifugal restoring forces when vibrating 
flexurally. The assumption of rigidity serves well for 
a first approximation, however, as the blades are stiff 
edgewise, and only in particular instances does edge- 
wise vibration affect the torsional vibration of the 
system to any marked extent. Nevertheless, it is not 
permissible to disregard blade flexibility, as it intro- 
duces additional modes of vibration of the system and 
also is a potential source of airscrew failure. A sub- 
stantial amount of mathematical and experimental 
work has been done to obtain an understanding of the 
conditions that give rise to such failures and to deter- 
mine how they may be avoided while keeping the air- 
screw weight as low as possible. Mathematical investi- 
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ordinate HS are the fixed-root frequencies for these 
overtones. 

If the lath were rigid there would be only one fre- 
quency of natural vibration for any one node position, 
in the shaft, namely, that given by the dotted curve, 
and if a flywheel mass were attached to the shaft, as 
indicated, the frequency of its natural vibration about 
any node in the shaft would be that given by the 
curve PSQ. Clearly, the natural frequency and node 
position of the system comprising rigid lath, flywheel 
and connecting shaft, would be as represented by R, 
the point of intersection of these two curves. The 
effect of lath flexibility is thus to replace the dotted 
curve by the several branch curves and to give the 
system the series of natural frequencies represented by 
the intersection of curve PS Q with these branches. 
This matter has been pursued further*} to examine the 
effects of the two halves of the lath being set at a 
pitch angle and of the edgewise vibration of the lath 
| coming into the problem ; it is shown that characteristic 
curves of the same general type apply, and that this 
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gation based upon idealised blade forms differing , is true of idealised tapered blades and of actual airecrew 


considerably from those of actual blades has not only 
disclosed the general character of blade vibration, and 
thereby provided a basis for interpreting observations, 
but has also assisted the formulation of experimental 
methods of investigation. 

Consider the vibration of a lath attached to a tor- 
sionally elastic shaft, as shown on Fig. 1.¢ Imagine 
the shaft to be held at any selected point to form a 
torsional node, or the two halves of the lath to be 
held at selected corresponding points to form nodes 
there. Modes of natural vibration of increasing 
frequency are shown in Fig. 2. Here a is the mode 
for zero frequency and a node in the shaft infinitely 
remote. As the node is brought progressively nearer | 
to the hub, we get modes of vibration such as b, and 
when the node at the hub we get the fixed-root 
mode c. Thereafter, with a node in each half of the 
lath and increased natural frequency, we get modes 
of vibration such as d, until an extreme case is reached 
at which there is a point of inflection at the centre of 
the lath and the mode of vibration is e. If another 
node is introduced at infinity and brought progres- | 
sively along the shaft into the two halves of the lath, 
the natural frequency continues to increase, while the 
original in the lath move farther out. The 
sequence of modes is as shown in e, f, g, h and j, and 
so on for extra nodes and higher frequencies. The 
chain-dotted lines are modes for blades of tapering 
form. The relationship between frequency and node 
position is shown graphically in Fig. 3. The branch 
marked ‘‘ fundamental” corresponds to the top row 
of Fig. 2, and it is asymptotic to the frequency for 
mode e. The intersection of this branch with the 
ordinate HS at the hub position is the fundamental 
fixed-root frequency. The other branches correspond 
to successive overtones and their intersections with the 


18 


nodes 


* E. 8S. Taylor Crankshaft Torsional Vibration in 
Radial Aircraft Engine,’’ S.A.2., March, 1936. 

rhe illustrations in this paper have been reproduced 
by permussion of the Air Ministry irom Crown copyright 
drawings and photographs 


blades. 
(To be continued.) 








CATALOGUES. 


Testing Machines.—Messrs. Alfred J. Amsler and 
Company, Schaffhausen, Switzerland, have sent us 4 
copy of their catalogue dealing with the types of machines 
they make for testing various materials, and covering & 
great variety of products. 

Compressed-Air Engines.—Messrs. Holman Brothers, 
Limited, Camborne, have sent us a brochure dealing 
with their Vee-engines, specially designed for operation 
by compressed air in mines and elsewhere, and which 
are proving very popular units. 

Warning Signals.—A catalogue to hand from Messrs. 
Klaxon, Limited, 201, Holland Park-avenue, London, 
W.11, gives particulars of the range of warning signals 
which they manufacture for use under varying condi- 
tions of wind, temperature and intervening obstacles 

Air Conditioning.—We have received from Messrs. 
Ozonair, Limited, Ozonair House, Longmoore-street, 
Westminster, 8.W.1, a brochure entitled AU about 
Ozonair, intended to serve as a guide to the manner in 
which ozone can be utilised advantageously in a variety 
of industries 

Electric Motors.—Messrs. Higgs Motors, Limited, 
Witton, Birmingham, 6, have recently issued two new 
sections of their catalogue ; one of these deals with slip- 
ring and squirrel-cage induction motors and the other 
with vertical-spindle motors, both alternating-current 
and direect-current. 

Smokeless Coal.—We are in receipt of an imteresting 
brochure dealing with the scientific of Phurnod 
smokeless coal in domestic heating boilers and stoves. 
This is to hand from Messrs. Powell Duffryn Associated 
Collieries, Limited, 1, Great Tower-street, London, E.C.3, 
and should be of considerable assistance to users anxious 
to obtain high fuel efficiency over prolonged periods of 
heating 


use 


B. C. Carter. “ Airscrew Blade Vibration,’ Journal 
Royal Aeronautical Society September, 1937 
B. C. Carter. R. & M. 1758, July, 1936. 
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ELECTRICALLY-DRIVEN TENONING 
MACHINE. 





] cutterblocks are nor- 
mally fitted with full- 
width cutters which 
are set to give a 
shearing cut, and a 
grinding gauge is pro- 
vided. Double-type 
blocks can be supplied 
if desired. Separate 
transverse adjustment 
of the heads is, of 
course, provided, and 
vertical adjustment 
may be made for the 
top head alone or both 
together, the screw 
connecting them for 
the latter adjustment 
being easily removed 
after the loosening of 
a single set screw. The 
axes of both tenoning 
spindles are set norm- 
ally to converge slight- 
ly, so that the shoulder 
of the tenon is under- 
cut toa small amount, 
this ensuring an accur- 
ate fit. The top head 
can be levelled so that 
if a trenching block or 
cross-cut saw is used 
on it, the cut will be 
quite square. 





and is operated by push-buttons housed in the top 
tenoning head, and, as seen in both illustrations, 
conveniently placed relative to the operator’s working 
position. A master stop with a safety lock is provided 
| for stopping all the motors simultaneously. 

The cross-cut saw is mounted on a vee-slide and has 
| horizontal adjustment, the saw being close to the 
| bearing in all positions. If desired, however, panels 
and boards may be cut by a saw 12 in. in diameter 
mounted on the top tenoning spindle, a pair of saw 
| collars being provided when required. A stop is 
| provided to facilitate the levelling of the spindle for 
| sawing. For trenching, a cutterblock or expanding 
head can be supplied for use on the top spindle, while 
for such work as checking timber for ship’s gratings 
two cutterblocks can be used on this spindle and a 
sliding table, operated by a rack and pinion and fitted 
with a dividing device, can be supplied. The normal 
table is mounted on dust-proof ball bearings and the 
rails are kept clean by self-adjusting scrapers, which 
move with the table. An adjustable turnover stop 
for gauging the length between the shoulders of tenoned 
work is mounted on the fence. When multiple work, 
such as sash-bar tenoning, is being dealt with, a dis- 
appearing bar stop is fitted to the adjustable bridge 
plate in the table. Guards are provided for the tenoning 
eutterblocks and cross-cut saw and can be readily 
connected to an exhaust system. A similar type of 
machine, but belt-driven, either from a line shaft or 
a single motor is also manufactured. 











THE NICKEL-SILVER ALLOYS. 


ALTHOUGH the nickel-silvers are usually associated 
with tableware and with various applications of a more 
or less ornamental nature, the alloys are not without 
interest to the engineer. Owing to their ability to 
resist food acids and the relative ease with which they 
may be kept clean, they are used extensively for 
dairy and brewery equipment and also for taps and 
other plumbing fixtures. Other uses include handles, 
knobs, bolts and screws, various types of marine hard- 
ware, telephone springs in automatic-telephone instal- 
lations, and certain components of motor cars and 
electrical goods. As is well known, the term nickel- 
silver is applied to a wide range of ternary copper- 
nickel-zine alloys which may contain from 50 per cent. 
to 65 per cent. of copper, from 10 per cent. to 30 per 
cent. of nickel and from 15 per cent. to 40 per cent. of 
zinc. These proportions, however, are only approxi- 
mate as alloys containing as much as 45 per cent., 
or as little as 7 per cent., of nickel are produced for 
specific purposes, but the greater the proportion of the 
nickel the whiter is the resultant alloy. 

As a preliminary to certain researches on the nickel- 
silver alloys, which the British Non-Ferrous Metals 
Research Association has in hand, a careful examina- 
tion of available information on these materials has 
been made by Mr. T. F. Pearson, M.Sc. The results of 
this survey are set out in a report, entitled Nickel- 
Silver: A Survey of Published Information, which is 
obtainable from the Association, price 33, post free. 
Upwards of 80 technical articles, brochures, bulletins, 
and other publications, dealing with the composition 
and properties, melting and casting, working, and heat- 
treatment of the nickel-silvers, have been consulted 
and the results and conclusions of the various authors 
embodied in a thoughtful and well-written account 
divided up into a number of appropriate sections. 
Numerous interesting items of information are given 
in the course of the survey, but the space at our dis- 
posal will only allow us to mention one or two. In the 
section on the working of the alloys, it is stated that 
the lower grades of nickel silvers (10 per cent. to 12 per 
cent. of nickel) have been extruded for a number of 





The scribing cutters 
are arranged close to the tenoning cutters, so that the 
material may be passed across them as it leaves the 

| tenoning cutters. The scribing heads rise and fall and | 


| years, but that, owing to the high temperature neces- 


sary, little or no work had been done, until recently, 
on the extrusion of higher-nickel-content alloys. Now, 
however, 20 per cent. nickel alloys, the most important 


Tue electrically-driven tenoning machine for work | adjust horizontally with the respective tenoning heads | from the engineering point of view, are being success- 
on mass-production lines and shown in the accom- | and have also independent horizontal and vertical adjust- | fully extruded owing to improvements in press design. 


panying illustrations, Figs. 1 and 2, has recently been 
developed by Messrs. Thomas Robinson and Son 
Limited, Railway Works, Rochdale. All the spindles 
have individual motor drive and the machine will take 


timber up to 24 in. wide by 6 in. deep. Single tenons | 


may be cut up to 6 in. long and double tenons up to 
° in. long. Top and bottom scribes may also be cut 
and trenching up to 24 in. wide, with a trenching head 
12 in. in diameter. Using a saw 15 in. in diameter 
the machine will cross-cut material up to 24 in. by 
24 in., or 21 in. by 44 in. The table is 42 in. by 26} in., 


|ments. When double tenons are required, the slot may 
| be cut with the bottom scribing head by the substitution | 
| of a disc cutter for the usual cutterblock. The spindles 
| of all four heads run in heavy ball bearings, and all 
are fitted with brakes. The tenoning spindles are 
| direct driven by 4-h.p. motors, as is also the bottom 
| scribing spindle when it is desired to have this suitable | 
| for double-tenon cutting or for heavy scribing. Other- | 
wise both top and bottom scribing spindles have 1}-h.p. 
motors, the same size of motor being used for the 
cross-cutting spindle. The motors are of the squirrel- | 





A pressure from 30 per cent. to 50 per cent. higher 
than is utilised for copper alloys is necessary, together 
with greater speed owing to the limited plastic range, 
external heat being also employed to assist in main- 
taining the temperature. First-quality billets are 
necessary, and the wear on the dies is not so severe as 
was at first thought. Another recent development, 
to which brief allusion is made, is the manufacture of 
20 per cent. nickel-alloy seamless tubes using 1,200-ton 
vertical presses. The report also quotes the state- 
ment of one authority that there is no simple method 


and will admit 9 in. thick material under the cramp | cage induction type running at 3,000 r.p.m. on two-| of welding, but, by using somewhat elaborate tech- 


The fence may be swivelled up to 45 deg. The view 
given in Fig. 1 is looking from the back of the machine, 


ind while it shows the motors for the tenoning cutter- 

hlocks and the table with its duplex eccentric cramp. 
operated by a single lever, the scribing heads and saw | 
are not clearly visible. 
will 


however, be clear from Fig. 2. The tenoning | 


to 60 cycles. These are protected against chippings | 
|and are so ventilated as to be reliable on continuous 
service. 

The control gear is of the direct contactor type 


tion. It is housed in the column carrying the heads | 





| phase or three-phase alternating current of 40 cycles | nique, motor-car radiators have successfully been 


built up in French works by oxy-acetylene welding. 
Other authorities emphasise that the nickel silvers 
can be soft soldered, brazed and silver soldered. The 
latter method of joining is recommended as being the 


The arrangement of these parts | with appropriate overload and no-voltage protec-| best, and an alloy comprising two parts of silver and 


one part of 70/30 brass is described as a good solder. 
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THE CHANGING 
ENGINEERING 


By 


OUTLOOK OF 
SCIENCE.* 
Proressor R. V. Sournweur, F.R.S. 


SEEKING theme for my address this morning, | 
resolved to find, if possible, some topic that concerns 
us all; and one topic I thought might usefully engage 
our attention, which past presidents seem to have left 
alone. We have had discussions of particular problems 

the organisation of applied research, the training of 
recruits for industry; but in year since the war 
have we attempted a general stock-taking—to view 
the trend of engineering science regarded both practi- 
cally and academically, both as an art and as a field 
for study, teaching and research And, meanwhile, all 
the circumstances which should influence our policy 
the trend of modern physics, the attitude of industry 
towards the university graduate, the nation’s organisa- 
tion for applied research—have altered profoundly. Is 
not the time appropriate for an attempt to bring them 
under review, seeking now to foresee and plan for 
changes that are inevitable, rather than wait for action 
to be forced on us by pressure from without 7 

Here then is the reason for the title of my address. 
Che outlook of engineering science is changing. as I 


no 


believe. for reasons which for the most part are beyond 
our control; and it is changing fast. From day to 
day, absorbed in immediate duties, we may not be 


conscious of the change ; it is not fast enough for that. 
But now and again we ought to step back and take a 
wider The trend of engineering concerns us all, 
und the policy to be adopted in the face of changing 
eircumatances 


view 


Neither can we, whose profession is 
afford to disregard changing conditions in 
industry, nor can you, because your work is practical, 
afford to unconcerned in the state of engineering 
schools where now the men are being trained who within 
another quarter-century will — be in their 
protession 


teaching 
bee 
leaders 


[ shall try to present my views under three main 
headings Our policy to the teaching of 
engineering science ; our police vin regard to engineering 
and “ foreign policy,” relations with 
the community. Throughout it will be the keynote of 
mv argument that whatever may have been the circum 
stances of the past, those of to day forbid a policy of 
isolation 


in regard 


research our 


so that whether academic or practical, we 
must do our planning in collaboration, because ulti 
mately our objectives are the same. I[t will make for 
brevity if T may ‘engineering * for the 
practical, engineering * for the academic 
spect of our profession, so making partial distinction 
hetween application (the art) and study (the principles) 
But the separation is artificial, and should be permitted 


use the words 


science 


only for temporary convenience Our objectives are 
the same, and frontiers should be ignored in our 
discussion of common policy. 

Engineering can trace its ancestry back to Archi- 


medes for its name shows 
branch of engin 
But notwithstanding this very respect 
able pedigree, it was not, I think, until 1840 that our 
subject was admitted into the select circle of university 
until much later that its status 
wknowledged by the of an honours 
Here, as in other subjects, wise conservatism will resist 
light-hearted innovation, but here a die-hard conser 
vatism may not take shelter in long-established tradi 
tion. Our history is short, and it covers very eventful 
\ policy that was right before the war may not 
he the best policy to-day 


or even further ; 
to have originated in surveying—a 


geometry 


eering science 


studies, not was 


award degree 


years 


Nor can we safely argue from experience gained it 
allied subjects of university teaching. For engineering 
science is not, like chemistry or physics, a separate 
branch of natural philosophy, but natural philosophy 
stuclied from a particular standpoint and with a special 
purpose Thus the planning of instruction for our 
students a problem very different 
trom the planning of an honours course in chemistry, 
the chemist will use later, for his work in the 
the tex hnique that he has used in his 
university laboratory, whereas the engineer is being 
for work quite different; his lectures and 
laboratory courses are not so much of practical value 
in themselves as a means of training him to think. 

Chere is a further point of difference, in that the 
content of our subject is determined not only by the 
growth of knowledge but by the trend of practice ; it 
includes all natural science that has been applied to 
the of man. It is a commonplace that the 
boundaries of natural science have so extended that 
no now can hope to comprehend the whole of 
physics, or chemistry, or any other field ; specialisation 
has imperative. But engineering 
embraces all these fields; its boundaries extend not 
only continuously, as knowledge grows in tracts already 


undergraduate 18 


Dec Use 


world sane 


prepared 


service 
man 


become science 


* Presidential address delivered before Section G of 
the Britweh Association at Cambridge. on Thursday. 
August 18, 1938 Abridged 
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surveyed, but at times by a sudden accretion of new | 
as when recently the new technology of | 


territory 
plastics came to replace, for many purposes, older 
methods of fabrication in wood or metal. Thus a 
problem strictly speaking insoluble confronts, and will 
always confront, all schemes of training for industry : 


What should be the content of a university training ? | 


What is to be our policy in the face of this continuous 
accretion of knowledge, seeing that there is no corre- 
sponding increase in the capacity of undergraduates to 
absorb ? 

I mean to offer later some tentative answers to these 
questions, but now I am concerned with something 
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undergraduate to absorb. Faced with this dilemma, 
different teachers propound different solutions—none 
claimed as wholly satisfactory or as disposing finally of 
a problem which inevitably will become more acute. 
That as I see the problem is its crux. It is not enough 
to be opportunist and to find a makeshift solution now, 
because of all sciences engineering is the least static. 
Unless we plan radically, though our trouble be allaved 
for the time, it will inevitably return. 

[ maintain that it is both an easy and an unsatisfac- 
tory solution that they propound, whose recipe in 
effect is either a lengthening or an intensification of our 


| academic courses. The lengthening may be overt— 


more important. The time, I say, is past when they | the addition of another year to the honours course—or 
could be discussed as it were in vacuo, without regard | it may be concealed in a demand for a higher standard 
to developments outside ; and the same is true of the | at entry, which would mean if adopted a more severe 
other main activity of engineering schools, which is specialisation at school. The alternative, which I have 
original research. Policy must be dictated by circum- | termed intensification, is to load still further our already 
stances, and in research our circumstances have | heavily loaded time-tables ; whatever knowledge will 
changed most drastically since the war—first, by the | or may be useful to the practising engineer, that know- 
trend of modern physics, which has profoundly altered | ledge must be acquired and therefore (for this is the 


the relations of pure and applied science ; secondly, 
by a quite unprecedented growth of industrial and 
governmental institutions concerned with scientific 
experiment. We see this change of environment if 
we study the records in past reports of grants made 
by our Association to special committees charged with 
the study of particular problems. From 1832, when 
it called for a report on the state of knowledge in 
hydraulics, through the ‘sixties, when it made its 
invaluable contribution to electrical engineering by 


| providing accurate standards, and up till quite recent 


times, the Association has done much through the 
agency of these special committees. But the fact that 
now its funds are less widely devoted to such aims 
need not, I think, be matter for regret. Provision 
exists elsewhere, and its contributions now are of a 
different kind. 

Supposing that like the fat boy I were minded to 

make your flesh creep,” could [ not find argument 
here for pessimism in regard to the future of engineering 
As to research, | have always held that in 
must find justification not in what 
the utility of its results—but in what 
The urge of the scientist to discover, like 


ac hools , 
universities it is 
consequential 


is intrinsic. 


the urge of an artist to create, is something that will not | 


be denied. But will the engineering laboratory continue 
to be essential, if more and more the trend of engineer- 
ing practice is towards applications of fundamental 
chemistry and physics, and especially if provision for 
ad hoc experimentation continues to extend as it has 
in the past twenty-five years ? 
our science is not, like chemistry and physies, a separate 
branch of natural philosophy, but natural philosophy 
studied from a particular standpoint and with a special 
* Well then, does it not follow logically that 


purpose 


we, as non-specialists, must look to be ousted ulti- 
mately as specialisation becomes more intense? Will 
there continue to be a demand for engineering 


graduates ? Will not the demand of industry be more 
and more for specialists, trained in laboratories appro- 
priate to the purer sciences ? 

I have my answers to these questions : [ am not really 
pessimistic! But I have put the case for pessimism, 
being convinced that these arguments must be faced 
and countered now, by intelligent foresight, if they are 
not to accumulate uncomfortable force in years to 
come. They are, as | maintain, arguments that con- 


Can we gainsay that | 


}essence of the argument) it must be represented by 
courses in our lecture lists. 

It will be said that I am entitled to call this policy 
unsatisfactory, not to call it easy. But what I mean 
by easy is this facile assumption that a subject once on 
the lecture list will be taught and therefore learned. 
I am aware that at the age of twenty or thereabouts 
|a student’s power of memorisation can be almost 
| uncanny; moreover, it can be (and I am afraid often 
is) stimulated by intensive “coaching.” But what 
concerns us now is his ability to absorb, and this | 
believe to be a quantity much more obstinately con- 
stant. Excepting the really first-class man (who is 
not the essence of our problem) I maintain that planning 
must be conditioned, first and foremost, by ineluctable 
| limits to the instruction we can give with confidence 
| that it will really be assimilated. It is easy, I repeat. 
to proceed on the assumption that lectures delivered 
are lectures absorbed ; but the fallacy of that assump- 
tion will be shown by our third-class students in their 
examination scripts, by our better students when they 
come to attempt research. 

As it seems to me, the real and difficult duty of a 
professor is to decide, not what subjects of instruction 
should be included because of value, but what can be 
omitted on the ground that, pushed into a mind already 
taxed. it will push out something still more valuable. 
Choice is hard, for there is so much that he would wish 
to include, so much that has undoubted value ; yet 
| the choice must be made. It will be made harder for 
him by his colleagues, though from motives of the 
highest. Every lecturer worth his salt will want. as 
he approaches the allotted boundary of his subject, to 
move that boundary just a little back, into fields he 
sees that are rich and fruitful. It is as though a raft 
were being equipped for passage on a course as vet 
| unknown, and every lecturer were proffering stores of 
some different kind. All are of excellent quality, and 
| every kind may be needed in some circumstance which 
lean occur. Yet attempting to take all, the raft will 
| surely founder. 
| Neither in a lengthening nor in an intensification of 
engineering courses shall we find more than a tem- 
porary and makeshift solution of our problem; and 
| this for a reason that is fundamental. However long 
we make our terms, however full our time-tables, and 
however great be the capacity of our students to 








cern us all, though more immediately the concern of | absorb, still we shall have failed to satisfy the demand 
academic engineers like myself. That view may find | of industrialists for men of personality, educated to 
ucceptance or it may not, but in one field you will| take wide views. I hold it a profound mistake to 
gree, I think, that engineers whether practising or | believe (or to plan as though we believed) that all that 
academic, must stand side by side ; I mean in the field | universities can give to the young engineer is given in 


of * public relations,” of their concern with the bearing 
of their work on the life of the community. It is a 
matter which of late has greatly exercised the minds 
both of our Association and of thinkers and publicists 
in the world outside, and it too must receive attention 
in a conspectus of engineering such as [ attempt to-day. 
Inevitably, as I believe, its consideration will lead us 
into wider and deeper issues, and for that reason T shall 
turn to it last in my address. 

And now, having outlined my headings, I confront 
the necessity of committing myself. No one, I think, 
will question that a dilemma confronts all teachers of 
engineering science. No two of us, I fancy, will agree 
in detail regarding the action by which it should be 
met. On the one hand, more and more specialised 
knowledge finds application in engineering practice ; 
on the other our industrialists—now, with rare excep- 
tions, well disposed to the engineering graduate whom 
onee their predecessors regarded with a blend of 
amusement and contempt—seem agreed in demanding 
that students shall come to them not as incipient 
specialists or as trained technicians, but as men who 
have been educated to take wide views, trained to think 
and qualified to negotiate and to control. Here are 
conflicting demands, to be reconciled as best we may 
in the construction of our time-tables. Inevitably they 
conflict, since days have not lengthened, nor is there 
inv noticeable increase in the power of the average 


their engineering schools. Specialisation is easy, if the 
demand of industry were for specialists ; but that, 
I tried just now to show, would be a sorry outlook for 
ourselves, and we ought to be glad that in fact the 
demand is plainly different. Glad, but not complacent ; 
for to meet that demand deliberately, instead of merely 
assuming that it will be met, we shall have to adopt a 
standpoint very different from what is customary in 
discussions of * training for industry.” We must not 
lightly assume that “ first year work ” can be done at 
school without detriment to the cultural education 
which industry has begun to value; or that we hav: 
done our duty by our students, when every hour of the 
working day is absorbed by some lecture or laboratory 
course, and no appreciable time is left for those diver- 
gent pursuits which we lump together under the heading 
of “ undergraduate activities.” In my experience it 1s 
these activities—too often forgotten in our planning— 
which do most to develop the qualities that are desire: 
in our products. Their scientific and technical training 
must be our first concern; but seeking to fulfil this 
duty we must not plan as though automatically, in 
any odd hour that we leave vacant, our other aims will 
be realised. <pe 

I will outline now one possible scheme of action in 
this business of planning. First of all we must decide 
the purpose which our honours courses are meant to 
serve. Here my view at least clear-cut :—Their 


is 


is 

















AuG. 26, 1938.] 


=NGINEERING. 





261 


purpose is to train recruits for industry, and the taking | fancy you no less than ourselves will find vour details | attitude to elasticity of a physicist who still retains 


of honours in a final examination should indicate an | apt to negative vour principles; you, too, in my ex- | some interest in Nineteenth-Century physics. 


He will 


assimilation of engineering principles adequate in a| perience are inclined to fill the whole of every available | be interested in Hooke’s law, and in its interpretation as 


man who is starting a professional or industrial career 
-but not more than this. 
this view makes no provision for the really first-class 


man: I agree that it makes no special provision, but | 


not that this is an objection ; because to me, as I have 
said already, the first-class man does not seem the 
essence of the problem. 

For what, after all, is this first-class ability, that it 
should demand an examination specially designed to 
detect it? Is it something that would escape detec- 
tion otherwise ? If you mean qualities of such value 
to industrialists that they should seek it even at the 
cost of higher salaries, then I suggest that we ought 
to inquire of industrialists, whether in their view these 
qualities can be expected to reveal themselves in a 
written examination. I suspect that the answer will 
be something of this kind: ‘‘ In examinations as they 
are to-day, it matters little to us whether a man has 
taken a first or second class, provided that his per- 
sonality is suitable. He must have the requisite 
personality, and his knowledge of engineering principles 
must be real and ready—ready to be turned to the 
various problems that arise in our particular activities. 
But what we want we are as likely to find in your second- 
class as in your first.” 

If, on the other hand, when you talk of first-class 
ability you mean ability to do research, then I am 
prepared to hazard an answer of my own. Research 
ability reveals itself as ability to do research. Examin- 
ations are not its best detector; their proper function 
is to test that what has been taught has been absorbed, 
and research cannot be taught except informally in 
the course of some actual investigation. If this is 
first-class ability, let it reveal itself in the only way 
that leaves no doubt, by research actually performed. 
Restricting our examinations in the way that I have 
suggested, we shall provide the requisite opportunity ; 
for what the normal student can absorb only in three 
vears the “ really first-class’ student will be able 
to absorb in two. We shall have time to give him 
what he really needs, which is training specially suited 
to the individual. 

Do not think I want my views to have result in closer 
standardisation. As Sir Henry Tizard emphasised in 
his presidential address to Section L at Aberdeen, in 
education diversity is a sign of health. But speaking 
for myself alone I would say: On all counts let us 
shun “ harder papers’ in our examinations! No one 
could claim that they are tests of personality, and very 
seldom, as I believe, are they concerned with new 
principles not to be covered in easier papers. At the 
worst they are founded on some special course of 
lectures, delivered with a view to some special paper ; 
a vicious circle in truth! At best, too often they 
provide for the intending specialist a test of knowledge 
in mathematics, chemistry or physics which could be 
acquired better, and tested as well, if a more restricted 
examination in principles were followed by further 
study of those subjects in their special schools. 

Secondly, in discussing this and consequential 
problems I would call industrialists into council. In 
the jargon of Section F, they and we are in the relation 
of consumers and producers; and though in the past 
it was our part to stimulate demand by producing 
something that they needed without realising the fact, 
we cannot now afford to disregard the consumer’s 
point of view. But I mean more than this: I mean 
that the time is past, or all but past, when his three 
years at a university and his two years of apprenticeship 
could be regarded as wholly distinct phases in the 
training of an engineer, to be planned both separately 
and independently. Most of us will remember, either 
from hearing or from reading it, the paper on “‘ Training 
for Industry” which last year, at Nottingham, Dr. 
Fleming and Dr. Willis Jackson presented to this 
Section. To me its most striking feature was its 
view of engineering training as an integrated whole, as 
five years devoted to a single objective. Whether or 
not we should agree regarding details in our planning 
for those five years, this I believe to be a most important 
principle. Much in the same way medicine (of all 
professions the nearest to ours, I think, in its nature 
and requirements) calls for university preparation 
followed by practical experience in the hospitals. 
Like medical schools we should plan, I think, with all 
five years in mind—not think of our responsibility 
as ending with the conferment of a degree. 

And to industrialists, having called them into 
council, I would say : “ Let us seek to work out a plan 
whereby vou may be provided with the recruits you 
say you want—men who with adequate knowledge of 
engineering principles combine some breadth of back- 
ground, who by intercourse with men of other training 
have gained some maturity of bearing. To achieve 
this end it is essential, as I believe, that we forbear 
to regiment them too strictly in the five years we are 
apportioning ; we must not forget the importance of 
leisure to the formation of personality. And here I 


It may be objected that | 





day. But to show that we mean business we teachers 
now, as a first step, ask you to scrutinise our syllabuses 
and say from your experience whether items could be 
omitted either (1) as never likely to be applied in 
| practice, or (2) as being easily and more appropriately 
learned in works. We do not engage to drop a subject 
| because you have not found it useful; that may be 
}an accident of your particular interests, and even 
| though no industrialist finds it useful (speaking profes- 
sionally) we must still reserve a right to teach what 
we believe to have educational value. But every 
item on your list we will undertake to scrutinise care- 
fully; and I for my part do not doubt that thereby 
we shall find much that has crept into our courses more 
by accident than design.” 

I leave the problem there, for in detail my views 
should be expressed in the council that I advocate, 
where they can be countered, rather than here as it 
were ex cathedra. Stated broadly, my thesis is our 
need of “lightening ship,’ and here I would only 
emphasise that I am not advocating the exclusion 
from lectures of all matters excluded from a syllabus. 
As engineering advances, inevitably as it seems to me, 
| things that were essential tend to become rather of 
academic or historical interest. Concrete examples 
are dangerous; but I feel that forms of link motion, 
with which every engineer had to be familiar in days 
when the reciprocating steam engine had no serious 
tival, should be discussed now in a non-specialised 
course rather as examples in the theory of velocity and 
acceleration images, and ought no longer to have a 
place of their own in the syllabus. 

I turn to research. Other teachers will feel as I do 
that life would be a duller thing if teaching were all, 
if we ceased to have that zest for the unsolved problem, 
and the rarer thrill of a problem solved, that every 
researcher knows, though his problem be of interest 
to himself alone. What answer then can we make to 
the pessimistic forecast, that engineering research at 
universities is doomed to ultimate extinction, because 
as engineering comes to make ever fuller use of mathe- 
matics, physics and chemistry, more and more its 
problems will be such as only specialists in those 
subjects can investigate, while for ad hoc experimenta- 
tion generous provision exists, and will increase, in 
government institutions and in the research depart- 
ments of our larger works? Here too, as I see it, is 
a challenge we must face together, whether we be 
users or purveyors of research. Demand will react 
on supply, and supply on demand ; unless in collabora- 
tion we shall not plan aright. I am persuaded that 
here, where the case for pessimism seems at first most 
strong, it is most easily answered. I do not believe 
that departments of engineering will either cease from 
research activity or be merged in departments of 
physics or chemistry, for the reason that though 
engineering is not a separate branch of natural philo- 
sophy, but natural philosophy studied with a view to 
application, vet the attitude of the engineer to his 
problems is as I believe something both peculiar and 
worth preserving. 

It will suffice to explain my meaning if I make com- 
parisons with the mathematician and _ physicist, 
leaving others better qualified to deal in like manner 
with the chemists. Wherein, then, does the outlook 
of the engineer differ from that of the physicist ? 
Mainly, I think, in that his problems are inexorable, 
and he recognises them as such. The physicist, 
despairing of progress along a path attempted, is 
free to try some other. The engineer has to solve the 
problem as it is presented, and some solution he must 
have, even though it be only approximate. It has 
been the fashion of late to jeer at the engineer’s ‘‘ factor 
of safety ’—changing its name to “factor of ignor- 
ance,” and asserting that like charity it covers a 
multitude of sins. We must, I think, admit the 
criticism to be largely true as regards the past; too 
often factors of safety have been a refuge and an 
excuse rather than the extra assurance that they ought 
to be. But they have come down greatly of Jate, 
since aeronautics set an added value on weight-saving 
achieved without loss of efficiency; and the time I 
think is near when they will have values strictly 
dependent on the reliability of our materials. As 
“factors of uncertainty” they will always have a 
| raison d'étre. 
| Now uncertainty of this kind does not enter into 
| the physicist’s scheme of things at all. The physicist’s 
problems are fundamental, and he is not the man to 
| let them be complicated by additional difficulties. If 
| corrosion is a potential source of trouble, then he will 
| use gold if need be ; if magnetic flux is calculable only 
| for one or two particular shapes, then he will use those 
shapes. Because throughout he is free to choose ; his 
| shapes are not dictated by constructional or manufac- 
| turing requirements, nor his materials by considerations 
| of strength or cost. 

Simple illustrations are best. 








Let us visualise the 





| a statistical average of effects due to forces from very 
many atoms. He will recognise two distinct types of 
strain, the first involving change of dimensions without 
change of shape, the second change of shape without 
change of volume, and he will devise ingenious experi- 
ments for measuring the two relevant elastic moduli. 
In this connection he will study Saint-Venant’s theories 
of torsion and of flexure, and he may even pursue the 
harder parts of elastic theory with the aim of eliminating 
errors in measurement that result from straining due to 
weight. But speak to him of the strength and distor- 
tion of an engine crankshaft—a matter of interest in 
practice, so long as engines tend to fail by torsional 
vibration ; and if you find him interested then—well, 
he is an engineer in disguise! For speaking qua 
physicist he will say: ‘‘ I see that both torsion and 
flexure are involved—that is, both of the two funda- 
mental types of strain, but why study these in a body 
of such appalling shape?” And the engineer can only 
reply : ‘ Because I must. This shape was not evolved 
for its intrinsic interest, but its strained form is import- 
ant none the less—and very difficult to calculate.” 
There you have the clash of interests. The physicist 
wants his problems unalloyed, the engineer is not free 
to choose. ‘“‘Go to the applied mathematician, thou 
sluggard ! ” is likely to be the final word. 

Well, and suppose he does? Will he find what he 
is seeking—a power of analysis that turned on his 
problem will lead to its solution? No; he will find 
that mathematical analysis, developing in its own way, 
has come to include a very beautiful technique for 
solving the general equations of elasticity, but the body 
in question must have one of a number of shapes— 
among which his crankshaft is not included! Again 
he is sent away empty-handed, but now for a different 
reason. The applied mathematician is not, as the 
physicist was, interested only in principles, but he is 
interested in method, and his zest of discovery is 
experienced in applying new methods, let their limita- 
tions be what they must. 

So, in this and countless other problems of practical 
engineering there will still be scope for academic 
engineers ; they have a point of view, and it is needed. 
In particular they possess a sense which the modern 
* high-brow ” mathematical physicist at times seems 
almost to boast of having discarded ; they can visualise 
—which is what is meant, really, by this talk of ‘“* Nine- 
teenth-Century model-making.” Hard things have 
been said in recent years about the Victorian physicist. 
One gathers that his love of “ models”’ was a vice 
which led him from the light, acquired by debasing 
association with engineers. “ . When the physi- 
cist sought an explanation of phenomena his ear was 
straining to catch the hum of machinery.” Well, the 
work of Nineteenth-Century physicists is still, I fancy, 
a fairly potent argument in their defence ; and I hope 
that we engineers, working in fields that they explored, 
will avoid undue humility in our answer to these 
taunts. I for one am defiant—-and therefore perhaps 
impertinent ; but as a gesture of defiance I will main- 
tain that the tools of these mathematico-physical 
critics—theories of orbits, elastic solids, fluids com- 
pressible and incompressible, wave motions—were 
made for them by men who could visualise—‘* model 
makers ’—and are applied by them now to problems 
which often they do not understand or even seek to 
understand, relying instead on intermittent experi- 
mental verification to show that they haven't yet gone 
wrong! I think it quite a sound line to follow in a 
fog, but I cannot see reason for so much self-congratula- 
tion. 

However that may be, engineering as I see it still 
calls for this Nineteenth-Century gift of visualisation, 
and if now mathematical analysts see fit to eschew 
visualisation, that is no concern of ours except as mean- 
ing that we must go our own way. I feel profoundly 
certain that in the engineering student who intends 
research a gift of visualisation must be fostered delib- 
erately; he must develop intuitions not only in 
geometry plane and solid, but of membranes, gases, 
elastic solids, incompressible fluids. It is a gift very 
different from a gift for observation, because a solid 
may be visualised clearly which is unlike any solid 
that he has ever seen. So in hydrodynamics the fluid 
that he visualises has no colour, scent, taste, viscosity, 
compressibility, surface-tension ; it is a fluid in his 
own brain, and it is unlike real fluids in this at least, 
that its presence there does no harm. 

I ought not to spend more time on this heading of 
my thesis, yet one point I would try to make because 
it has been very much in my thoughts during the past 
three years. So far from our being always dependent 
| on professional mathematicians, I suspect that the time 
is coming when we shall have methods of our own for 
doing most of what, hitherto, we have looked to them 
| to do for us. Those methods will not be exact in the 
| mathematical sense, but I think they will be none the 
worse for that, even philosophically speaking. For 
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1s it seems to me, something wrong philoso 
phically in an approach which envisages even the 
possibility of an exact solution to any actual problem. 
In practice, data are subject to a margin of error, no 
less than the quantities required ; yet in theoretical 
work we almost invariably start as though the data 
had absolute certainty. 

You are thinking, perhaps, that | lay 
stress on theory and on calculation, that [ have been 
talking only of the “ high-brow ™ sort of study that 
would have been the preserve of physicists before the 
war. But that is how I visualise the trend of university 
research, considering how the provision 
which now exists for more ad hoc and expensive studies. 
Inevitably, as L believe, there will be some shift of the 
focus of our interest—schools of engineering will find 
problems different those which engaged their 
energies a generation ago. [tis not that those problems 
have lost importance or been solved, but that better 
facilities now exist elsewhere. When a problem can 
be turned over to trained men who will work on it full 
time, commonsense suggests that it is uneconomic both 
of brains and money to pursue it at universities in hard- 
won spells of leisure from the duties of teaching and 
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administration 

Moreover, though paradoxical, is it not the fact that 
engineers, usually regarded as more practical than the 
pure physicist, are for that very reason more concerned 
to calculate correctly ? The physicist at every stage 
van test his theory by experiment. In engineering, nine 
times out of ten, the only real check on calculation 
destruction—is too expensive and dangerous 
to contemplate. Here, I think, is the real explanation 
of what I have termed “ factors of uncertainty” ; they 
ire needed because we can rely neither on our materials 
on our calculations, and only improved methods 
will enable us to reduce them 

I think of university research as approximating more 
unl more closely, with the passage of time, to what 
in the last century was called pure physics. Avoiding 
mention of the living, | would say that it is in Osborne 
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Reynolds and Ewing-—yes, and Clerk Maxwell, Ray 
leigh. Kelvin, Heaviside in some of their manifold 
activities--that future professors of engineering will 


find the models which they should aspire to emulate 
Their aim will be, not so much to make inventions in 


the manner of Bessemer. l’arsons, Otto, Diesel, or to 
test the working of large prime movers, as to break 
new ground in the physics that has application to 


engineering— more especially near the border-lines ° 
that tend always to be drawn too sharply when research 
is highly organised. Where controlled research has 
become too systematic, there they will try to be a 
disturbing factor; and having made their small dis- 
turbance, they will seek not to pursue the new problems 
themselves, but as soon as possible to turn them over 
to men who command greater facilities but have less 
freedom of choice. As [ envisage the future, it is the 
universities who must that irresponsible 
quality which otherwise research is in danger of losing, 


maintain 
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Too often we seem to be weakly apologising for result ~ 
that have followed our activities, as it were because 
we did not take sufficient care. 

Rather than seek to defend our activities from the 


precisely because now it is taken so seriously, as a 
matter of national concern. 

So I come to my third heading public relations,” 
or engineering as it concerns the community. Here 
my remarks must be brief. In any event, I should not | charge that evil can come of knowledge misapplied. 
have wished to say much—conscious that I am tres- | might it not be better that we undertook a harder task. 
passing on ground belonging to a specially appointed | trying to instil into the mind of the public a clearer 
joint committee of the Engineering Institutions, and | notion of the aims with which real scientific work is 
should be better occupied listening to its chairman, done? For what is that notion now, in these days o*‘ 
Sir Clement Hindley. Briefly, here, too, my thesis is|“ popular science”? At best, a picture of life lived 
that we should avoid undue humility. The times are out | monastically by men who care nothing for the world 
of joint, and having attained to a command of Nature | outside their laboratories, but spend their energies 
greater than the world has seen before, because man | unceasingly in the quest for more and more knowledge 
has not learned to use his mastery wisely, illogically | of less and less. At worst, an uncomprehended picture 
now he inclines to question the value of that mastery, | of modern “ wonders of science "—gifts which these 
and the labours that have given it. In particular, | same men have conferred upon their fellows, altru 
I want to record my protest against what seems to be | istically wresting from nature the secrets of spiritual 
an implication in much that is written nowadays, that | and material benefit; so that somehow, while the 
because the range of engineering includes guns, battle- | astronomer fosters humility by telling the vastness 
ships, aeroplanes, tanks, therefore engineers are to be | of interstellar space, Heisenberg’s principle of deter- 
regarded as a class more than others responsible for | minacy is thought to bring mystic comfort to men 
the horrors of modern war. | oppressed by the notion of all-pervading law. Equall) 

And when I find the charge so glibly formulated— | unfounded, it is I believe the other side to that senve 

It is engineers who have given men these potent | of responsibility for the consequences of science, about 
weapons of destruction. On them morethan others, | which I have spoken already ; and on a more materia! 
then rests the responsibility for their use *—then | plane it is the mainstay of the patent medicine business ' 
admitting the premise, I protest against the deduction. | For it has given us a public superficially acquainte«| 
I would say rather On them as much as on others | with “ recent progress in science,” yet in reality no less 
(but no more) rests the responsibility for their use.” | ignorant, and more gullible, than was the public ot 
I can conceive no subject in which, more than this, | Victorian days. 
clear thinking is wanted to-day ; the desire to hand on Never have greater powers of exposition been devote«| 
responsibility is so deep-seated, and the will to believe | to the “ popularisation ” of science. When, I wonder. 
that we could have had the benefits of se’ence with-| shall we find like powers devoted to the harder task 
out its risks and its temptations. But knowledge is|of a real apologia? To telling, not of the treasure 
of good and evil. It is of its essence that we cannot | found, but of the quest; to showing the true man of 
know how to cure poison without knowing poison science neither as ecare-free dilettante nor as philan- 
and its action, how to control and use explosives | thropist, hut seeking truth like the artist, because he 
without acquiring power for harm as well as good, | must ? That, I maintain, is the real spirit of science. 
We may elect either to shun it or pursue, but we cannot | be it pure or applied; a spirit that breathes in ever) 

to make of difficult, 


have it both ways. Either we must choose, deli- | book of science worth the name ; 
berately, impotence as preferable to the power of | a stimulus, to be unwearied in determination to do 
doing evil, or we must accept knowledge for the| good work. Is it not there, rather than on a favourabk 


trade-balance of benefits conferred, that we who hav: 
chosen science should stand in our defence ? Were it 
not better that the public be told plainly: This is ow 
work, which we do because we must ? 


double-edged tool it is, vowing to use it wisely. We 
may not say to the scientist, Keep searching, but 
let your discoveries be such as must benefit and cannot 
hurt us”; or pretend that the use we make of science 
is something outside our responsibilities as citizens, a 
thing imposed upon us by science itself. Knowledge 
is not moral; good and evil are its opposite sides, 
inseparable in its very nature. [ have no quarrel 
(though no sympathy) with the plea we sometimes 
hear, for a cessation of scientific activity ; it is argu- 
able that on balance knowledge is undesirable. But 
when men talk of “ beneficent’ and ‘ destructive ” 
science as though we were free to pick and choose, 
then I say that they have not even begun to understand 
Holding these views, I find it matter 








TILTING FURNACE WITH 
PREHEATED AIR SYSTEM. 


An interesting new type of tilting furnace which 
has recently been developed by Messrs. Monometer 
Manufacturing Company, Limited, of Savoy House, 
Strand, London, W.C.2, is illustrated in Figs. 1 to 4 
above and opposite. It is built in three sizes having 


what science is. capacities, respectively, of 500-600 Ib. of aluminium 


for regret that so often our concern with the impact | or 1,500-2,000 Ib. of brass; 300 Ib. of aluminium 
of science on the life of the community, which is good | or 1,000 Ib. of brass; and 150 Ib. of aluminiun 
und healthy, is expressed in a manner that is neither. or 500 Ib. of brass. Its special feature is that th: 
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metal under treatment is entirely separated from the 
furnace gases and cannot.be contaminated by them in 
any way. The importance of the. isolation of the 
charge from external influences has by now become 
fully appreciated and is one of the main claims made 
for electric-induction furnaces. The achievement of 
the same end in a fuel-fired furnace represents a 
valuable advance in metallurgical practice. 

The detail arrangement of the furnace is shown in 
Figs. 1 to 3. It consists of an outer casing built up 


At the top of the right-hand frame | impedances necessary in the bridge circuit there was a 
marked tendency to pick up radio-frequency inter- 
ference. Finally, the pick-up unit could not be made 


by a sole plate. 
there is a tilting gear consisting of a self-sustaining 
worm and worm-wheel, operated by a large star-wheel 


through bevel gears. At the other side there is a 
| loading and inspection platform served by a short steel 
ladder. As indicated in Fig. 1, the furnace lining is 
solid throughout without joints. When relining, a 
| former is inserted and a high-grade powdered refractory 
is rammed into position. The arrangements eliminate 
| any necessity for the employment of brick-setters, or 


of steel plate and provided with a refractory lining. | the stocking of special shaped bricks. The cover of 
The crucible, which holds the charge, is fitted with | the furnace is secured by hinged bolts, as shown in 
a muffle ring which projects slightly above the top| Fig. 2, and is provided with two eye bolts for lifting. 
of the casing and has a refractory cover which may | A plug brick g is provided at the bottom of the main 
be lifted off for charging. A detachable pouring lip a. | body for cleaning out. 








sufficiently portable, and consequently this scheme was 
discarded. 

Experiments were then made with an electromagnetic 
pick-up of the gramophone type, but, while giving an 
adequate output, it was suspected that the natural 
frequency of the assembly employed would be within 
the range of frequencies that it was desired to record. 
It was also very sensitive to sound vibrations, and 
therefore this method also was considered unsatisfac- 
tory. Attention was then turned to the possibilities 
of a moving-coil instrument, and after a few pre- 
liminary trials a design was evolved which appeared 
to satisfy all requirements. It was realised t the 





made of plumbago, steel or cast-iron, is arranged | 
at the upper end. The furnace is fired by oil, the | 
burner 6 being fixed independently from the casing, | 


so that it is not affected by the tilting action. It is 
carried on a pipe-work support from the foundation 
plate, as clearly shown in Figs. 1 and 4. The com- 
bustion chamber formed by the space between the 
crucible and the inner lining of the casing is entirely 
isolated from the inside of the crucible by the sealing 
ring at the top, which can be seen in Fig. 1. The flue c 
is at the top of the furnace and since, as will be clear 
from Fig. 3, the heating gases enter the combustion 
chamber tangentially, they sweep around the outer 
surface of the crucible effectively imparting their 
heat to it. The flue is lined with refractory material 
and fitted with a controlling damper. 

A special feature of the furnace is that the burner 
is supplied with pre-heated air. This arrangement not 
only reduces the fuel consumption, but results in more 
rapid heating and eliminates any chilling effect on the 
crucible. The air circuit may be followed in Figs. 1 
to 3. In the main cover of the furnace, which is 
made from high-quality hematite cast iron, there is 
a cored passage, indicated by d in Fig. 1. Two pipe 
connections, e and f, are made to this. Air enters the 
belt through the pipe e, which, when the furnace is in 
its vertical position, is connected to a stand-pipe to 
which an air-supply pipe may be connected. The 
arrangement is shown in Figs. 2 and 3, while the stand- 
pipe can also be seen behind the burner in Fig. 4. As 
connection between pipe e and the stand-pipe must be 
broken when the furnace is tilted, as shown in Fig. 4, 
a spherical joint is made between them, which is tight 
when the furnace is vertical, but which offers no resis- 
tance when the furnace comes to be tilted. A similar 


arrangement is provided on pipe f, through which the | 


air, after having become heated by travelling around 
the belt d, passes to the burner. 

The mounting of the furnace is clearly shown in 
Vig. 4. It is carried on two side frames connected 





only way to minimise the effect of resonances was to 


x ; * | make the natural frequency of the instrument as low 
MOVING-COIL VIBROMETER. as possible, hoping that it would be well below the 


By G. O. Ecoixs, G.1.Mech.E. lower limit of the frequencies which would be encoun- 


Towarps the latter end of 1936, it became necessary | tered. This procedure was successful, the lowest 
to investigate several vibration problems concerned | frequency that has been recorded being more than 
with the disturbances set up by running machinery, ‘Wice the instrument frequency. 
and also with those present in hotels and laboratories, First of all, a moving-coil ermanent-magnet loud- 
where even small perceptible vibrations are undesir- | speaker was obtained, and this provided a suitable 
able. In the latter connection measurements were | Magnet and speech-coil assembly. It was apparent 
made of the vibrations in various buildings due to | that to keep the natural frequency low, the suspended 
traffic, &c. No suitable method of recording these | ass would have to be made large, at the same time 
vibrations was available in the London Midland and | keeping the suspension as weak as possible. It was 
Scottish Railway research laboratory, Derby, and | therefore decided to make the comparatively light 
consequently a new technique had to be developed. | speech eoil move in sympathy with the ground, while 
This paper describes the methods that were adopted, the heavier magnet was suspended on springs above 
in the hope that they may prove useful to others engaged | it so that the magnet would tend to remain stationary 
|on similar problems, and on this account attention is|in space. An E.M.F. proportional to the velocity of 
| mainly directed to the practical aspect of vibration | movement would thus be generated across the coil. 
recording. Reference to Figs. 1 and 2, page 262 in which are 

Several preliminary trials were made, with varying reproduced a diagrammatic sketch and a photograph, 
success. The first attempt was to employ a pressure- | Of the finished instrument, will explain the practical 
sensitive carbon resistance. The resistance was con- | 4spects of its construction, The magnet a is clamped 
nected in a bridge circuit, across which an E.M.F. of | to @ heavy brass weight, b, the whole being suspended 
|about 200 volts was applied. The output of the | from the bell-crank lever c, which pivots about the 
bridge was amplified up and fed on to the deflecting | knife edges d. The effective stiffness of the suspension 
| plates of a cathode-ray tube. The resistance was used | 4t the end of the lever is, of course, the stiffness of the 
| in a vertical position, one end moving with the ground, horizontal springs ¢ divided by 10, the ratio of the 
| while dead-weight loading was applied to the upper | 4™ms of the lever. The suspended system is centred 
lend. The advantages of this arrangement were that it | at the top and bottom of the outer casing by stainless- 
| gave a direct indication of acceleration or force, and steel strips at f. The pick-up coil g is screwed to the 
lathes iis naturel frequency was high. However, the | base of the instrument so that it travels in the air gap 
|device was insensitive and the high amplification | Of the magnet. Three supporting feet are provided 
|required resulted in ‘‘ noise”-voltage difficulties. | 0D one side of the casing, so that by removing the 
Another disadvantage was the necessity for complete springs and placing the pick-up on these feet, horizontal 
screening of the connecting leads, as owing to the high | disturbances can be recorded. The system of suspen- 

7 ; - : __-_ | sion adopted has given the instrument a natural 
* Paper read before Section G of the British Associa- frequency of 3-65 cycles per second. No special 
August 19, 1938. damping has been included, as it was not found to 











tion at Cambridge on Friday, 
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he introduced by 
the 
ment sufficiently for the purpose required 


The output of the pick-up is applied to a gas-focused 


necessary trniction 


\pparently the 
supporting springs and lever damps the instru 


cathode-ray tube through a three-stage amplifier. The 
amplifier gives alternative amplifications of 400 and 
20,000, and single-sided deflection is employed. For 


general purposes the higher amplification is required in 
order to obtain sufficient output at the cathode-ray 
tube. However, if extreme sensitivity is required, a 
high-ratio step-up transformer can connected 
between the pick-up and the amplifier. Under these 
conditions no trouble is experienced with instability if 
simple precautions are observed, such as providing 
screening for the valves, and the sensitivity is such 
that vibrations imperceptible to the senses can be 
recorded without difficulty. 

The chief advantages of a moving-coil instrument 
are that, (1) it can be given a low natural frequency, and 
(2) its impedance can be made quite low. The latter 
is an important feature because it permits the use of 
long connecting leads between the pick-up and amplifier. 
it will be appreciated that although the instrument itself 
is portable, the recording gear is not, and conse juently 
when exploring a large building leads of perhaps 300 ft 
or 400 ft. in length are required. If the instrument 
were not a low-impedance source, complete screening 
of the leads would be necessary, but actually no diffi 
ulty has been experienced provided that a small 
low-pass resistance-capacity filter is inserted in the 
leads at the amplifier end to by-pass any radio fre 
quency interference. Over the range of frequencies 
covered, the frequency response of the amplifier is 
constant within less than 5 per cent., while the attenua- 
tion of the filter is of the order of | per cent. It should 
be possible to reduce these figures without much 
difficulty, if so desired. 

As continuous film 


be 


no camera was available, the 


trace was originally recorded on photographic plates 
This 


exposed in an ordinary plate camera. necessi- 
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also trapezium distortion’’ introduced by the 
cathode-ray tube was visible on the records. Another 
disadvantage that the length of the record was 
limited the diameter of the tube—about 5} in. 

the time of the sweep being something under -half a 
second. Consequently. when & vibration persisted 
for as frequently happened, it was 
largely a matter of good fortune if the most interesting 
part was caught and recorded on the plate. Another 
disadvantage was that it was not convenient to carry 


was 
by 


several seconds 





Fig. 1. € 
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Fie. 3. 
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Fig. 7 


tated a single-stroke time base for producing a constant 
rate of deflection of the trace while the exposure was 
being The obtained by 
charging a condenser to about volts, and after 
wards discharging it through a saturated diode valve, 
the voltage change across the condenser then being 
sensibly linear over the range required provided that 
the diode filament current war adequate Having 
recorded a vibration it was necessary to provide some 


voltage 
250 


made sweep was 


means of measuring the frequency and amplitude. 
To do this it was arranged that a_ constant 
alternating calibrating voltage of 50 cycles per 


second could be applied to the grid of the amplifier, 
the change over from the pick-up being made by 
means of a two-way switch. The 
was recorded on the photographic 
after the record of a vibration had 


calibrating voltage 
plate immediately 


been made, thus 


permitting a check to be kept on the gain of the 
am plifier 
This method of recording was somewhat crude, and 
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dark 


of slides about. and so it was 


necessary to reload frequently 
4 good deal of work was carried out in this way, 
but it was finally decided to adopt some means of 


a large number 


continuous recording. A_ roll-film container was 
designed so that it could be fitted to the back of the 
plate camera. The container was provided with a 


reel for unexposed film and a take-up reel, both of which 
would accommodate 100 ft. of 35 mm. cine film. A small 
electric motor drives the film through the gate by 
means of a sprocket and gives a film speed of about 
74 in. per second. It was necessary then to provide 
another method of time marking the record. A small 
synchronous clock motor is now employed for this 
purpose The spindle is fitted with a radially slotted 
disc, one side of which is illuminated by a small lamp. 
The motor is driven from the alternating-current mains, 
and the number of slots arranged to give flashes of 
light at ,4 intervals. The flashes are 
reflected into the field of view of the camera by a small 
mirror and focused on to one edge of the film. For 
future use, when no mains supply is available, it is 
intended t« miniature cathode-ray tube for 
timing purposes, the tube being fed by a low-frequency 
battery-operated oscillator 

\ pick-up of the type here described measures rate of 


second 


use a 
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displacement, /.¢., the amplitudes of the recorded waves 
indicate velocity of vibration. The instrument output 
voltage can be calibrated in terms of the velocity of vi 
bration by setting it up ona source of pure vibration of 
variable frequency and known amplitude. This is not 
easy to arrange in a short time with the equipment 
generally available in a laboratory and consequently it 
has not yet been accomplished successfully. Should it 
be necessary to record acceleration a differentiating 
cireuit could be inserted in front of the main amplifier. 
This would have the effect of reducing the input from 
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the pick-up and it would be necessary to provide 
another stage of amplification in order to compensate 
for this loss. 

Figs. 3 and 4 are examples of the type of vibration 
occurring in the basements of buildings. Both of these 
records were made in reinforced-concrete structures in 
different parts of London. High-frequency vertical 
vibrations of the order of 200 cycles to 300 cycles per 
second were present, but were superimposed on lower 
frequencies of 25 cycles to 50 cycles per second Hori- 
zontally, the high-frequency components were not so 
noticeable. A very interesting feature was the com- 
parative absence of high-frequency vertical vibrations 
over the walls at the tops of the buildings, as shown in 
Fig. 5. The large amplitude low-frequency com- 
ponents were very noticeable on these records, but 
were only just perceptible to the senses. This filtering 
out of high-frequency vertical vibration and the in- 
creased low-frequency amplitudes at the tops of build 
ings has been evident in all cases. Horizontally, the 
vibrations were of smaller amplitude, and generall\ 
included higher frequencies. Figs. 6 and 7 show the 
effect of wooden floors. The severe character of the 
vibrations occurring in a busy London square is illus 
trated by Figs. 8 and 9, these records having 
taken on the pavement 


been 
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RECONSTRUCTION OF KING’S 
CROSS UNDERGROUND STATION. 


WueEwn the Metropolitan Railway was opened 
between Paddington and Farringdon-street, in the 
City of London, in 1863, its station at King’s Cross 
was connected with the main line terminus of the | 


Transport Board worked out an extensive scheme 
|of reconstruction and combination of all three of 
these stations. This work has to some extent been 
facilitated by the decision of the road authorities 
to widen Euston-road from 45 ft. to 70 ft., as 
part of the Great West-road extension proposals. 
In brief, the idea is to combine the present booking 


then Great Northern Railway by a long subway, | halls of the Piccadilly and Northern lines into one, 
thus facilitating the interchange of foot passengers | which will be built just below the road surface on 


between the two. Forty-three years later—in 1906|the site also indicated in Fig. 1. 


From this 


—the then London Electric Railway completed a/| station escalators will lead down to the level of 


little farther eastward the down line by which a 
similar connection is made between the Metro- 
politan and the main line of the London and North 
Eastern Railway runs off. Further east still there 
is yet another connection for the up line between 
these last two railways. This loop from the Inner 
Circle is used during the rush hours by Metro- 
politan trains proceeding Citywards as well as by 
passenger trains from and to the two main line 
railways. At other times of the day it carries a 
not inconsiderable amount of steam-hauled goods 





“Tube” between Hammersmith and Finsbury | the Piccadilly Line platforms, while from the latter | traffic between the two northern main lines, the 


Park, and its station at King’s Cross was built in| level a second flight of escalators will communi- 
the forecourt of the main line station and was also| cate with the platforms of the Northern Line. 


Fig. 1. 
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connected with it by a subway. A year afterwards, 
the City and South London Railway, which had 
originally been constructed between Stockwell and 
King William-street, in the City, in 1890, and had 
been carried forward to Islington in 1901, was 
extended to Euston and a third “ underground ” 
station, which was also connected with the main 
line station by subways, was built. At both the 
last two stations lifts were provided to take passen- 
gers from the street level to the platforms, as 
indicated on the site plan reproduced in Fig. 1. 
Interchange passages between the Piccadilly and 
City and South London Railways were available 
at the lower level. The City and South London 
Railway is now known as the Northern Line. 

As is the case at most of the stations of the 
London Passenger Transport Board, to which the 
three railway undertakings mentioned above have 
now been transferred, the traffic at King’s Cross 
has increased considerably during recent years, 
partly owing to the extension of the railways 
themselves and partly owing to its convenience as an 
interchange point. The result has been that the lifts 
are overloaded at rush hours and the congestion often 
met with when large masses of traffic are handled 
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| Great Western Railway and these three companies’ 
| goods depots in the city. 


It has thus assisted in 
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| There will also be an interchange passage between 
the platforms of these two railways, while at 
| the booking hall level there will be subways com- 
|municating with the King’s Cross and St. Pancras 
termini and both sides of the Euston-road. This 
work is now nearing completion and we commence 
a detailed description of it below. 

In addition, the Metropolitan station is to be 
moved westwards, so that the eastern end of its 
| platforms will be below the subway which, as 
| Shown in Fig. 1, will extend from the new booking 
jhall to the south side of Euston-road. 





This 


| the relief of congestion on the Metropolitan during 
| the morning rush hour. 


As, however, no similar 
line has been available in the other direction all 
the evening rush hour traffic has had to be carried 
over one track. 

As we have said, King’s Cross has become an 
important interchange point between the railways 
of the London Passenger Transport Board, ‘This im- 
portance is likely to be increased when the new line 


| of the Metropolitan from Finchley-road to Edgware- 


road is opened in the near future. It has there- 
fore been decided to make King’s Cross a reversing 


| work, which is being carried out by Messrs. Ed-| point for trains coming from the Aylesbury line of 
mund Nuttall and Company (London), Limited, | this railway, in addition to such points already avail- 


99 


~~ 


, Grosvenor-gardens, 


Board, will not be finished before June, 1940, but 
‘the following short account of its general features 
|may be given. Below the Euston-road from a 
| short distance westward of the St. Pancras terminus 
|of the London Midland and Scottish Railway to 

the present King’s Cross station of the Metropolitan 
| Railway, there are two shallow level tunnels, 
‘running roughly west and east. The southern of 





London, 8.W.1, to the | able at Aldgate, Moorgate and Baker-street. A third 
|designs of Mr. V. A. M. Robertson, M.Inst.C.E., | tunnel is therefore being driven under the Euston- 
chief engineer of the London Passenger Transport | 


road to the south of the existing tunnels from a point 
below the passenger subway opposite the new tube 
railway booking hall for a distance of 440 ft. west- 
ward, This tunnel will enable the existing west- 
bound line to be diverted southward, while similarly 
the existing eastbound line will be diverted to the 
north into the present loop-line tunnel. Two island 
platforms, the outer faces of which will serve the 
through trains to and from the City, and whose 


by this means is much in evidence. A further| these carries the two tracks of the Metropolitan | inner faces will serve a bay line, will be built in the 


inconvenience is the long distance between the 
Piccadilly Line, Northern Line and London and 
North Eastern Railway stations and the Metropoli- 
tan station, which, combined with the narrowness 
of the interconnecting passage itself, frequently leads 
to delay and overcrowding. 

A short time ago, therefore. the London Passenger 


/Inner Circle Railway, while the northern, which 
| diverges from the southern a short distance west of 
| St. Pancras, at first only carries a single track. 
Opposite about the middle of St. Pancras station, 
however, it is joined by two lines, over which 
trains run to and from Moorgate and the main line 
lof the London Midland and Scottish Railway. A 








existing main tunnel. It will then be possible for 
certain trains to terminate in the bay and to be 
unloaded and loaded simultaneously. A ticket hall 
will be built at the east end of the station, to which, 
as has already been mentioned, access will be given 
both from the Euston-road and from the booking 
hall of the tube railways. 
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The construction of the new tunnel is being 
effected by cut-and-cover methods, and the con- 
crete retaining wall on the south side of the road- 
way is nearing completion. The arch is to be 


formed of steel ribs with reinforced-concrete slab | 
filling, the ribs being designed to take the thrust | 
of the existing tunnel arch until the load can be | 


carried by the concrete. The work which is being 
carried out under Mr. A. Sanderson, M.Inst.C.E., 
as resident engineer, is complicated by the consid- 
erable diversion of sewers and water, electricity and 
gas mains which is necessary. 

Turning to the reconstruction of the Tube 
railway stations, which is being carried out* by 
Messrs. Mitchell Brothers, Sons and Company, 
Limited, 167, Victoria-street, London, S8.W.1, to 
the designs of Sir Harley H. Dalrymple-Hay and 
Mr. William T. Halcrow, M.M.Inst.C.E., 11, Regent- 
street, London, 8.W.1, the new low- level booking 
hall, as shown in Fig. 1, is located slightly to the 
west of the existing Piccadilly Line booking hall, and 
extends under a site, mainly occupied by small 
shops and offices, belonging to the London and 
North Eastern Railway, as well as under the 
Approach Road leading to King’s Cross terminus. 
At the western end it is semi-circular in plan, 
opening out into a quadrilateral at the head of the | 
escalator tunnel on the east. This booking hall, 
besides serving the Piccadilly Line, will enable the 
existing Northern Line booking hall, whose posi- 
tion is also shown in Fig. 1, to be dispensed with, 
and the subway which connects this station to) 
the south side of Euston-road will be closed. The 
latter will be replaced by the new subway to the 
Metropolitan station. The existing subway from 
the southern end of the main-line platforms at 
King’s Cross will be connected to the new booking 
hall, as will that from the present Northern Line 
station to the St. Pancras station of the London 
Midland and Scottish Railway. A new subway 
will be built from the booking hall to the west 
side of St. Pancras-road to replace one now in 
existence between the original Northern Line book- 
ing hall and that point. 

The closing of the Northern Line booking-hall will 
involve the abandonment of two shafts, each con- 
taining two lifts, and similarly the construction of 
the new booking hall will involve the closing of the 
lifts and staircase shafts which formerly served the 
Piccadilly Line. In their place an escalator tunnel 
containing three escalators has been driven down- 
wards from the level of the new booking hall to a 
chamber on the level of the Piccadilly Line plat- 
forms. A connection from this chamber is made | 
by a short passage to a second chamber on the | 
same level, whence an escalator tunnel descends | 
to the level of the Northern Line platforms. 
Another connection between the two railways is 
provided by an interchange passage to which access 
is obtained from the centre of the chamber at the 
foot of the upper escalator. This passage replaced, 
while the escilator tunnels were being built, the two 
original interchange passages between the rail- 
ways on this level and will, in future, be em 
ployed for dealing with rush-hour traffic. The 
escalator tunnel itself is on the line of the old 
interchange passage. In addition, as will be ex- 
plained in more detail later, a temporary passage 
has been driven from the Piccadilly station to the 
east of the lifts to allow two passages on the west 
side to be closed, and finally to be cut by the upper 
escalator tunnel. 


(To be continued.) 





New Starter For Perrot Enores.—The j-h.p 
“ Mar-Vil" petrol engine ind the }-h.p. “ Century ” 
engine, both of which run at 1,750 r.p.m. and are supplied 
completely equipped, by the makers, Messrs. The Villiers 
Engineering Company, Limited, Marston-road, Wolver 
hampton, have hitherto been fitted with either a hand 
epring strap starter or a foot starter. The firm has now 
developed a new starter which can be “er on both | 
engines. It consists of a toothed quadrant with an 
are of about 120 deg. which meshes with a pinion 


on an automatic clutch on the crankshaft. The 
quadrant casting has a socket taking a lever of any 
convenient length. A smart pull on this lever will 


rotate the engine at a speed sufficient to cause firing, and 
when this has commenced the lever is allowed to return 
slowly to its original position. The starter is positive 
in action and is stated to be particularly recommended 
where the engine is liable to rough handling or abuse 


|wear of the spherical steel surface against which 
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THE NATIONAL PHYSICAL raaee on to a tilting slate b, which is adjusted 


LABORATORY | to bring the line of the threads at the bottom of the 
. gauge into a horizontal position parallel to the 
| (Continued from page 238.) |run of the measuring carriage. Rigidity being 


| very important, the assembly is carried by a channel 
framework c mounted on a massive baseplate d, 
Engineering Gauges and Line Standards.—The | which in turn is fixed to the top of a solid masonry 
|Government’s rearmament programme has had | pedestal. The measuring unit incorporates two car- 
the effect of augmenting the volume of test work | riages and a base e, of which the last serves to 
| carried out during the past year or more by every | position the unit to suit different sizes of test gauge 
|section of the Metrology Department, and in par-| and is fixed by brackets and screws f to a pair of 
| ticular of increasing very markedly the number of | machined guide plates g arranged along the top 
gauges submitted for verification by engineering|of the channel frame. The base e provides a 
firms. Manufacturers specialising in measuring| rectilinear transverse slide for an intermediate 
machines and similar devices have been correspond- | carriage h, the position of which can be adjusted 
ingly active, and many novel pieces of apparatus | by the aid of a rack and pinion j. To the top of 
have been examined and certified by the depart-| this carriage are secured two parallel, cylindrical 
ment, among them being an optical dividing head, | guide bars k of hardened steel, forming the runways 
an optical vertical comparator, a tool-maker’s| for the upper measuring carriage 1 which rests on 
microscope and a horizontal machine with which | three wheels in ball bearings. Two of the wheels 
both internal and external measurements can be | have Vee-groove rims and run along one of the guide 
made. In several directions, consequently, addi-| bars, while the other wheel with a flat periphery 
tions have become necessary to enable the laboratory | rests on the guide bar at the other side. Flexibly 
to meet this demand, and the instruments late sly |attached by a cross-strip hinge to one end of the 
put into service (almost without exception made | measuring carriage is a lever m carrying a small 
in the metrology workshops) are noteworthy not |level-bubble n and furnished with a vertical, 
only for the ingenuity of their design and the | spherical. ended stylus o at the remote end which 
beauty of the craftsmanship they embody, but/| rests in the Vee-groove of the screw thread under 
also in many instances for the manner in which | test, or which, alternatively, can be raised clear 
they combine improved accuracy with increased | | during the preliminary adjustment by the cam Pp 


METROLOGY DEPARTMENT. 





|rapidity of testing. Among improvements of this| under the lever. The pitch between successive 


character to existing appliances may be men-| threads on the gauge under tests is obtained by 
tioned the replacement, on the Blythswood machine | measuring the travel of the upper carriage l. For 
used for ruling diffraction gratings, of a plane disc | this purpose a micrometer screw gauge q, having 
of hardened steel attached to the end of the tra-|40 threads per inch, is held in a mounting which 
versing screw, by a new end-thrust piece in the | can be slid along the guide bars and clamped in 
form of a diamond on which is ground a plane | any desired position. The micrometer spindle does 
facet. This modification has greatly reduced the | not make contact with the measuring carriage, but 

| with the plunger of a fiducial indicator r attached to 
the end-thrust piece abuts, while the diamond plane | the carriage, whereby constancy of contact pressure 
itself shows no sign of wear after considerable use| is ensured. The micrometer at present in use has 
in the course of which a number of very satis-|a total travel of 2 in., so that screw gauges of less 
factory diffraction gratings have been ruled. than this length can be tested at one setting of the 

One of the new appliances, for testing the so- | micrometer mounting. Longer screws up to a 
called “drunkenness” of plug screws, enables | maximum length of 6 in. require the micrometer 
errors as small as 0-00005 in. to be detected. The | to be re-clamped at intervals of something under 
screw is rotated on its centres, while two feeler|2 im., continuity of measurement being obtained 
points engage in the grooves on opposite sides of by starting each new series of readings with the 
the thread. For perfect precision these points stylus in the last thread groove of the preceding 
are displaced axially by half the pitch of the screw | 8€T€s- 
and the variations from this displacement are| The apparatus is now giving very satisfactory 
recorded along the whole of the thread used for | results from all points of view after a trifling adjust- 
gauging purposes. The examination of thread|ment was made to correct for a progressive error 
forms on plug screws up to 3 in. in diameter, and| discovered in the micrometer. The accuracy, 
on plaster or wax casts taken from ring screw |revealed by repetitive readings taken over a | in. 
gauges, is now being very conveniently carried out | length of an axial ring gauge, is always within 
on a compact and portable type of vertical pro- | 0-00003 in., the average uncertainty being no more 
jector only 4 ft. high. For the larger sizes of screw| than about half this amount. The size of the 
gauges and gear-cutting hobs—up to 8 in. diameter | stylus is such that ring gauges as small as 1 in. 

a new type of horizontal projector has been|in diameter can be tested, while the largest 
designed with provision for hobs and worms of |size that can be accommodated is governed solely 
large pitch to be mounted at an inclination to the| by the dimensions of the tilting plate. As de- 
light-rays so that a normal section is projected. | scribed above the machine is in use for calibrating 
Usually this inclination amounts to the mean helix | ring gauges, but a simple counter-balancing of the 
angle of the thread, but screws having a large | weight of the lever, together with the reversal of 
variation in helix angle from crest to root can be | the stylus to point upwards, enables tapered plug 
projected normally by the aid of a special lighting | gauges to be tested, the stylus or feeder now making 
unit which is substituted for the ordinary illu-| contact with the underside of the thread. It may 
minator. Screws with relatively small helix angles | perhaps be worth remarking that the measurements 
can be examined well enough by mounting them | made, either on ring or plug gauges, obviously 
squarely to the projection lens axis, and the same | refer to displacements along the conical threaded 
proce dure is adopted for the profiles of plate gauges, | |surface. To convert them into axial measurements 
up to 3 in. in length, which the apparatus is also| they must be multiplied by the cosine of half the 
capable of projecting. | total angle of the taper. 

A number of interesting problems have arisen | An admirable example of the way in which 
from the work, which the laboratory is carrying | optical methods can be applied to give expedition 
out, of certifying reference master gauges for oil | in routine types of precise measurement is afforded 
well piping and tool joints in accordance with} by an interferometer, designed and constructed in 
various specifications of the American petroleum ' the Metrology Department, in which as many as 
industry. Many of these plug and ring gauges, | 18 gauges, of different lengths up to | in. if required, 
ranging in diameter up to as much as 2 ft., have | can be set up together. It is particularly suitabk 
called for new machines and methods of examina- | for measuring, in terms of light waves, the lengths 
tion in view of the fact that they are tapered. | of high-precision end or block gauges such as ar 
Among the recently completed apparatus for this| used as reference standards in engineering works 
class of calibration is a machine for measuring the | and tool-room laboratories. Each gauge, in 
pitch of large tapered screw gauges. The principal | sequence, is standardised in terms of the red. 
features and method of making pitch measurements | green, blue and violet radiation from a cadmium 
are shown diagrammatically by Fig. 17, where it | discharge lamp, the observations at different wav: 
will be seen that the ring gauge a to be tested is lengths enabling a decision to be reached as t 
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whether the gauge is one or more 
lengths in error from its nominal 


complete wave 
size. The four 


terms of length by the use of a slide-rule and correc- 
tion tables specially designed and compiled for the 
purpose. The result is given, in millionths of an 
inch, as the difference between the nominal size 
of the gauge and its actual size at the moment of 
measurement. For lengths up to 1 in. the accuracy 
attained is + one millionth of an inch, but if 
adequate precautions are taken to control and 
measure the temperature of the gauges under com- 
parison, and if in addition a Krypton lamp cooled 
in liquid air is used as the light source instead of a 
cadmium lamp, the same accuracy can be achieved 
on gauges up to 4 in. long. 

The increasing industrial use of high-class gauges 
as reference standards of length in works practice 
calls to mind a valuable investigation which the 


Fig. TT. MEASURING THE PITCH OF LARGE TAPERED SCREW GAUGES 
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department has recently completed to determine 
the cause of the local corrosion which not un- 
commonly occurs on the lapped end surfaces of 
end gauges. Three series of experiments were 
carried out to discover the separate effects of in- 
clusions in the steel of which the gauges were made, 
of different methods of lapping, and of exposure to 
an ordinary workshop atmosphere. From the 
results obtained it has been concluded that neither 
of the first two factors is at all important, the in- 
dications being that local corrosion can be entirely 
accounted for by the settlement of dust particles 
upon the delicately finished surfaces. Actual test 
has shown, moreover, that the corrosion can be 
initiated not only while the finished gauges are in 
normal use, but also during the later stages of 
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| clarified, both of which should improve the consis- 
| tency and reliability of future observations. 
| no particulars regarding it are as yet forthcoming, 
since it is not long since the foundations were 


measure the effects of temperature changes on 


two baths, side by side, in which standard bars 
can be observed by micrometer microscopes while 
totally immersed under closely controlled conditions 
of temperature difference. With general regard 
to this and certain other projected items of impor- 
tant research equipment, it appears that the 
increasing amount of test work associated with 
industrial activity throughout the country has 
somewhat curtailed the time normally devoted to 
metrological developments, so that none but the 
most essential items of standards maintenance 
have been pursued. Es- 
pecially in connection with 
the measurement of gears 
and gear-cutting hobs, an 
unforeseen congestion has 
occurred, necessitating the 
installation of an additional 
hob-measuring machine. It 
is of interest to record that 
an unusually large number of 
turbine reduction gear-cut- 
ting hobs has been received 
for test, and that the number 
of smoked glass records of 
the motions of hobbing ma- 
chine tables submitted for 
test is steadily increasing 
since this method of examina- 
tion was introduced. 
Refractive Index of Air. 
Gravitational Constant.—De- 
spite the pressure of routine 
and test work progress con- 
tinues to be made with two 
major investigations. The 
first of these, arising from 
the endeavour to establish 
an absolute standard of 
length in terms of the wave- 
length of light, has latterly been concerned with an 
investigation of the refraction and dispersion of air 
with particular reference to the effects of atmo- 
spheric humidity on these properties. It will be 
appreciated that, if the unit of length is to be 
defined in terms of light waves, the effects on 
wave-lengths in different parts of the visible 
spectrum of the medium through which the light 
passes, are of great importance. For work of 
the utmost possible precision, of course, it will 
be worth while to conduct the experimental 
work in a vacuum, and eventually to define a 
fundamental standard of length in terms of the 
wave-length in vacuo of a specified radiation. The 
experimental difficulties attendant on such a 
procedure, however, tend to restrict its adoption 
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manufacture. It can, however, be prevented by 
suitably protecting the gauges from contamination. 

A matter of some interest to engineers during 
recent years is the increasing extent to which the 
facilities and standards of comparison available at 
the laboratory are being utilised for the measure- 
ment of surveying tapes and wires. An exception- 
ally large number of outside requests for such 
comparisons during the past year has led to reverifi- 
cations of the 24 m., 100 ft., 200 links and 50 m. 
length standards. In this work extra precautions 
were taken over the 100-ft. and 24-m. standards 
since these are the two mainly used for verifying 
the tapes used for base line measurements in a 
new survey of Great Britain which was put in 
hand a short while ago by the Ordnance Survey 


Office. As regards the laboratory's shorter line | extent of refraction produced by different wave- 
standards, no important developments have taken | lengths) caused by adding a known amount of water 
place during the past year. The standards have,| vapour to air which was initially quite dry and 
of course, been maintained as usual, and some | free from carbon-dioxide. 
tested at 29-5 deg. C. and 760 mm. of mercury, had a 
relative humidity of about 80 per cent., corre- 
sponding to a water vapour pressure of about 25 mm. 
of mercury. This condition corresponds to a water 
vapour content approximately twice as great as 


improvements have been effected in the case of the 
omposite metre bar which forms an important 
link between line-standard and wave-length of light 
measurements. In particular, the surfaces of the 


bar have been re-conditioned and the graduations 





lin which the influence of atmospheric humidity 


to the pre-eminent standards laboratories. On the 
other hand, if and when a wave-length standard of 
length comes to be adopted, many occasions will 
arise when length comparisons of a secondary 
character are to be made by reference to the wave- 
length of radiation passing through air, for which 
adequate accuracy will be achievable once the 
effects of variations in the composition and condi- 
tion of air on its optical properties have been 
satistactorily established. 

Such is the task at present confronting the 
Metrology Department, in pursuance of which a 
series of experiments has recently been conducted 


has been determined by measuring the change in 
refraction, and in dispersion (i.e., the different 





The resulting moist air, 





A 


readings are rapidly and simply converted into| new dilatometer is also in course of erection, but 


completed. The purpose of the dilatometer is to 


length standards and it will consist, essentially, of 


that likely to occur under normal atmospheric 
conditions in temperate climates. The results 
have yielded values for the refraction and dispersion 
of water vapour at low pressures which are in good 
agreement with those obtained by other investi- 
gators experimenting with steam. Other studies 
concerned with the refraction and dispersion of 
air have yielded valuable data regarding the relation 
which exists between atmospheric density and 
refractive index. 

It may be noted that, since carbon dioxide has 
some effect on the optical properties of air, the 
foregoing experiments have avoided this variable 
by treating of air uncontaminated in this way. 
For one other recent investigation the effects of 
humidity were also avoided. The question under 
consideration was a suggestion advanced by an 
American scientist that the value of the refractive 
index of air is affected by the degree of sunspot 
activity. 

In order to test this idea, for which some 
supporting evidence was forthcoming from observa- 
tions reported in the Bureau of Standards Journal 
of Research, the Metrology Department has carried 
out, during the year 1937, a series of measurements 
of the refractive index of dry, carbon-dioxide-free 
air, and has compared the results with those of a 
previous series of measurements made during 1935. 
During this period of nearly three years there has 
been a rapid increase of sunspot activity, but no 
corresponding change has been detected in the mean 
values of refractive index. The latter, as a whole, 
in fact, are in remarkably close agreement, no 
disparity being observable greater than the magni- 
tude of the experimental error, which is of the order 
of 1 part in a million. 

The other major investigation, now completed 
after more than two years’ work, comprises a new, 
absolute determination of the acceleration due to 
gravity at Teddington. The result obtained is 
981-180 cm. per square second, with a possible 
error of +2 parts in one million, This value 
is, however, provisional at present, pending the 
outcome of an investigation of the effect of the 
elasticity of the pendulum rod, used for the trials, 
on its periodic time of oscillation. For work of the 
highest possible precision, such as this measurement 
of the gravitational constant, it becomes necessary 
to determine even small corrections with great 
accuracy, and it appears that the manner in which 
the correction for the elastic distortion of the 
pendulum is computed depends on the rigidity of 
the pendulum. An experimental investigation 
has already been made demonstrating that, if the 
pendulum ‘is fairly rigid, the small correction for 
elasticity can be computed from mathematical 
considerations alone with sufficient accuracy. It 
remains to be proved that the same holds good for a 
more flexible pendulum and experiments for this 
purpose are in progress. adi 
Evidently, however, the provisional value for 
g already published is very close to the value 
finally to be adopted, and an interesting point 
arises from the comparison between it and other 
determinations of g. It is possible, from geo- 
graphical and other considerations, to compare 
values of the gravitational constant measured at 
different parts of the earth, two such results of 
importance being those for Potsdam measured in 
1906, and for Washington, measured in 1936, 
The Potsdam determination yielded the value for 
g of 981-274 cm. per square second. When the 
Teddington value is referred to the situation of 
Potsdam, it amounts to 981-260 cm. per square 
second, while the Washington determination, 
similarly referred, gives the value 981-254 cm. per 
square second. The noteworthy feature is that, 
while both these recent and independent determina- 
tions agree within 7 parts in a million, they are 
both lower than the original Potsdam value by 
amounts considerably in excess of the experimental 
error. It is to be concluded, therefore, that the 
recent values obtained at Teddington and Washing- 
ton were both substantially correct, but that the 
old Potsdam determination, although conceivably 
it may have been closely correct 30 years ago, is 
now too great by something between 10 and 20 
parts in a million. 


(To be continued.) 
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HYDRO-KINETIC POWER 
TRANSMITTER.* 


By Prorgssor F, C. Lea, D.Sc., M.Inst.C.E., 
M.1.Mech.E. 


Tue problem of devising an hydro-kinetic power | 
transmitter capable of performing effectively the 
functions both of a clutch and of a change-speed gear 
has not infrequently been declared to be incapable of 
solution. Tests of the transmitter which is the subject 
of this paper indicate that the problem has now been 
satisfactorily solved. Within the range of variation 
of torque ratio requisite in an automobile or a heavy 
lorry, the transmitter in question performs the two 
functions effectively and has an advantage over the 
orthodox clutch and gear mechanism in efficiency, | 
performance, simplicity, soundness of construction, 
and also Furthermore, due to its inherent 
smoothness, it relieves the whole of the transmission 
system, from engine to road wheels, of shock loads, and 
thus reduces general maintenance. A _ variable-ratio 
hydro-kinetic transmitter consists essentially of three 
vaned elements, viz., a centrifugal pump or driving 
element, a turbine or driven element, and a reaction 
element. In the transmitter which is the subject of 
this paper the design of each of these elements involves 
important original conceptions, and of these concep- 
tions that which relates to the centrifugal pump is of 
a fundamental nature and has important implications. 

In an hydro-kinetic power transmitter which has 
to function under conditions varying as widely and 
unpredictably as in an automobile or a locomotive. 
the major of energy have heretofore 
been (1) unsteadiness of motion of the liquid medium 
within the ducts constituting the hydraulic circuit of 
the transmitter; (2) shock at the inlet of the driven 
element. Of these two causes of inefficiency, the first, 
although per se the lesser, is fundamental, since the 
second, though considerably graver, is a consequence 
of the first. Since the liqud medium has to pass from 
a vaned driving element to a vaned driven element 
rotating relatively to one another at greatly differing 
and constantly varying speed, it is evident that, if | 
losses of prohibitive magnitude are to be avoided, 
the rotational velocity with which the liquid emerges 
from the driving element must be so controlled that 
the direction in which the liquid impinges upon the 
receiving ends of the vanes of the driven element is 
maintained, under all conditions, at an angle at which 
the liquid can be received without appreciable shock. 

Hitherto such control has not been achieved. Control 
of velocity variations implies, as a pre-requisite, 


cost. 


causes of loss 
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steadiness of motion of the liquid, and it was held that 
in a centrifugal pump—and therefore in an hydro- 
kinetic power transmitter—the motion of the liquid 
could not be other than unsteady. The reason for 
this is given in a later section headed ** Vane and Duct 
Characteristics.” Hence the accepted theory that under 





variable conditions an hydro-kinetic power transmitter | 


ean function with acceptable efficiency only within a 
comparatively narrow range of variation, and that 
efficient performance by a single transmitter of the 


Face View or ASSEMBLY OF DrIVEN ELEMENT AND REACTION 


VANES AND Pawts or REacTIOoN ELEMENT. 





all conditions, and velocity variations can be, and are, 
adequately controlled. By virtue of this characteristic, 
both the fundamental and the consequential causes 
of loss of energy are virtually eliminated. The other 
two salient features of the transmitter in question 
relate, respectively, to its driven element and to its 
reaction element. 

To enable an hydro-kinetic transmitter to perform 


| effectively the functions of a clutch, the driven element 


widely differing functions of a clutch and of a variable | 


ratio gear, is an impossibility. 

The fundamental characteristic of the transmitter 
which is dealt with below, is that its driving element 
is a centrifugal pump of such a construction that 
the motion of the liquid within its ducts remains 
steady for the velocities that obtain in the ducts, with 
the result that a steady stream can be maintained 
within the hydraulic circuit of the transmitter under 





needs vanes having characteristics differing widely 
from those requisite for performance of the functions 
of a variable gear, and it has therefore been held that 
the combination of the two functions in a single trans- 


|mitter must perforce involve resort to mechanically 


variable or deformable vanes. In the transmitter about 
to be described any such complication is avoided. 
The profile of the vanes is such that their hydraulic 
action, in co-operation with that of the reaction element, 
varies with varying conditions, although neither their 
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disposition nor their conformation is variable. 
similar difficulty existed in connection with the reaction 














A|this element remains the same whether the trans-| within a fairly wide range. 


|mitter be of the single-stage or of the double-stage 


Fig.6. 
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The ducts between the 
| vanes of all the elements are designed on the principle 


element because the angle which the vanes of this | type, for the sake of clarity and brevity, the simpler | of the gradually convergent nozzle, a conformation 


element must occupy to enable them to perform their 
purpose when the transmitter functions as a variable 
gear is detrimental to efficiency when the transmitter 


functions as a clutch. This difficulty has been over- | 


come by the evolution of reaction vanes of such a 
conformation that when their action is not needed 
the effect of their angular disposition becomes virtually 
neutralised, although they are in no way movable or 
deformable. 

Essential Points of the Design.—The vanes of the 
centrifugal pump or driving element are disposed in 
radial planes from their inlets up to a point near to the 
major radius of the circuit and are curved backwards 
from the latter point towards their outlets, so that the 
forward velocity of the liquid flowing between the 
vanes is reduced before it has reached the outlet. The 
ducts of the driving element are constructed on the 
principle of the gradually convergent nozzle, a prin- 
ciple which was heretofore held to be inapplicable in 
the construction of centrifugal pumps. The principle 
of the gradually convergent nozzle is adhered to in the 
construction of the ducts of all the elements consti- 
tuting the hydraulic circuit. The profile of the vanes 
of the driving element is such that the vane outlets 
impart to the outflowing liquid a component of velocity 
backwards relatively to such outlets of a magnitude 
varying substantially as the speed of relative rotation 
of the driving and driven elements. The receiving ends 
of the vanes of all the elements are of bulbous formation, 


so that unavoidable discrepancies of rotational velocities | 
do not result in serious shock. The profile of the vanes 
| without shock. 


of the driven element is appropriate for efficient func- 
tioning for transmission at the ratio of 1 to 1, when the 
reaction vanes are idling, and for transmission at a 
variable higher ratio when the reaction vanes are in 
operation. The vanes of the reaction element are 
disposed substantially in the line of axial flow, but 


| to run free. 
| showing a face view of the driving element, and Fig. 2| the vane faces forming the width of the ducts have 
and reaction element showing, at the hub, the vanes | the gradual reduction of area, the ducts of a centrifugal 


| and pawls of the reaction element. 


construction shown in Fig. 3 has been selected for 
illustration of the general principles which govern the 
design. 

| In the arrangement shown in Fig. 3, p is the centri- 
fugal pump or driving element; ¢ is the turbine or 
driven element, and r the reaction element. The 
centrifugal pump is carried by the driving shaft a, 
the turbine is carried by the driven shaft 6; the 
| reaction element is free to rotate idly when it is in- 
| operative, i.e., during transmission at the ratio of 
|1 to l. For the purpose of performing its normal 
| function of deflecting the liquid in the direction of 
| primary motion during transmission at ratios higher 
than 1 to 1, the reaction element is arranged to become 
anchored to the stationary part c through pawls d 
arranged in a dash-pot at e, which pawls, when the 





| reaction torque exerted on the reaction element falls | 


below a predetermined value, become disengaged from 
| the stationary anchorage and allow the reaction element 
Fig. 1 is reproduced from a photograph 


is a similar view of the assembly of the driven element 
The general arrangement illustrated calls for no 


further comment, the operation of the machine differing 
from the usual only in that, by virtue of the vane 


conducive to steadiness of flow in a duct for relatively 
high velocities, as will be seen from the laboratory 
tests described below. In this connection, it must be 
mentioned that mere reduction of area does not suffice 
to ensure steadiness of motion within a duct; the 
reduction must be effected by means excluding angular 
divergence of opposite faces of the duct. Thus, in a 
duct of rectangular cross-section, for example, one 
pair at least of opposite faces must be convergent ; 
the other may be parallel, but it must not be divergent.* 
| Ina radial inward flow turbine, the arrangement of 
| the ducts according to this rule presents no difficulty ; 
| the geometry of the machine is such that the requisite 
| arrangement results as a matter of course. But in a 
vaned wheel in which the radial flow is outward, such 
}as a centrifugal pump, the position is reversed and a 
difficulty arises which has hitherto not been overcome ; 
| gradual reduction of the cross-sectional area of the 
| ducts has been provided by convergent disposition of 
| the faces forming the axial depth of the ducts, but 





| been invariably divergent, so that, notwithstanding 


| pump have always had a conformation which is per se 

| conducive to unsteadiness of the stream in any duct, 

even in the absence of angular motion of the duct. 
With angular motion at high speed, however, such 


and duct characteristics which have already been| as obtains in centrifugal pumps, divergence of the 
mentioned, and which are described in greater detail | vane faces introduces another and much graver cause 
later, the liquid within the transmitter flows in a steady | of eddy motion, namely, the tendency of the stream 


stream, and passes from one element to another virtually 
At the right of Fig. 3 is a simple 
epicyclic gear, which is used to reverse the car, and 
which comprises also a gear ratio forward for use in 





descending abnormally steep gradients in exceptional 


within the ducts of a centrifugal pump to follow a 


| path along the trailing duct faces, leaving bodies of 
| dead liquid along the leading faves.t This tendency 
| increases as the liquid approaches the duct outlets, 
| and the disturbance which it causes attains its maximum 


circumstances, when ‘* engine braking ” effect may be | value at the particular point at which, in an hydro- 
required superior to that provided by the transmitter. | kinetic power transmitter, disturbance of the flow is 


their inlets are at a radius slightly larger than their | It may be mentioned that when the car overruns the 


outlets. 

General Arrangement.—A general arrangement of the 
transmitter for use in an automobile is illustrated in 
Fig. 3. This shows a construction in which the driven 
element and the reaction element are of the single- 
stage type. This construction is suitable only for 


weight ratio. For cases where starting torque of a 
high order is required, as, for example, in an automobile 
of average power-to-weight ratio, or in a heavy lorry, 


two-stage type. Seeing that the fundamental charac- 





|engine there is no ‘ free-wheel ” 


[under all normal driving conditions. 


effect, the engine 
being driven by the transmitter at the ratio of 1 to 1 


forward running, starting from rest either on the 


| most detrimental, i.¢., at the critical point at which the 


streams issuing from the ducts of the driving element 


become merged into one annular stream which has to 
For normal | 5r! gap ‘ : ; . 
level driven. With inordinate eddy motion at this point, 


bridge the gap between the driving element and the 


or on the steepest inclines on which a car is likely to control of the rotational velocity of the annular stream 
be found, the transmitter supplies all the torque | emerging from the driving element, and its automatic 
vehicles having a particularly favourable power-to- required and does not need the aid of a mechanical | co-ordination with the variable peripheral velocity 


| gear. 


appropriate relation to their pitch. The virtue of this 


| obtaining at the receiving ends of the vanes of the 
Vane and Duct Characteristics.—The receiving ends driven element, is an impossibility. 

| of the vanes of all the elements of the transmitter are 
the driven element and the reaction element are of the | of bulbous formation, the thickness of the bulbs bearing | — 
| : all Pee . . ; > 762 
teristic of the transmitter under consideration relates | construction is that it enables the vanes to receive qa Bede my ag Wy memento bagi oy page eos 
to its driving element, and that the construction of ' without shock liquid impinging upon them at any angle | of Wisconsin, No. 173 (1907). 


In the transmitter dealt with in this paper an 


* See ry H. Gibson, Proc. Roy. Soc., A, vol. 83 (1910). 


902); see also C. B. Stewart, Bulletin of the University 
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attempt has been made to eliminate these causes of 
unsteadiness of motion. The problem has been solved 
by disposing the vanes of the driving element, not 
wholly in radial planes as in hydraulic couplings, of 
in uniform curves backwards, as has been the practice 
in centrifugal-pump design, but in radial planes from 
1 point at or near their receiving ends up to a point 
near to the major radius of the circuit, the vanes being 
curved backwards from the latter point to their delivery 
ends. The construction is illustrated in Figs. 4 to 16, 
also in the diagram, Fig. 20. 

With such a construction, gradual decrease of cross- 
sectional area being provided in the usual manner, 
i.e., by convergent disposition of the faces forming the 
axial depth of the ducts, the thickness of the radial 
portion of the vanes can be increased gradually to the 
extent required to avoid divergence of adjacent vane 
faces, or, indeed, to provide convergence of such faces, 
the curve backwards enabling the thickness of the 
vanes to be reduced gradually to a sharp edge at the 
delivery ends without involving angular divergence of 
adjacent vane faces at the outlet. The tendency to 
unsteadiness of flow which results from angular diver- 
gence of the solid boundaries of any stream is thus 
eliminated. Furthermore, due to the absence of 
divergence, coupled with the provision of a substantial 
rate of reduction of the cross-sectional area of the ducts 
towards their outlets, the tendency of the stream to 
leave dead liquid along the leading faces of the ducts 
is effectively counteracted along the radial portion of 
the ducts, while in the portion which immediately 
precedes the outlet, where a high degree of steadiness 
is of particular importance, this tendency is removed, 
since in the latter portion the liquid is subjected to 
angular deceleration in space. Thus a very high degree 
of steadiness of motion, similar to that obtaining in 
the nozzle of a Pelton wheel, is established at the 
critical point at which the streams issuing from adjoin- 
ing ducts become merged into one annular stream. 
The liquid is thus enabled to bridge the gap between 
the driving and the driven elements in a uniformly 
steady annular jet. 

In relation to the tendency of a stream in a pump 
to leave dead liquid along the leading faces of the 
ducts, the fundamental difference between the condi- 
tions prevalent in a transmitter having its driving 
element constructed as above described and the condi- 
tions which have hitherto obtained in hydro-kinetic 
transmitters and in centrifugal pumps will be appre- 
ciated by reference to the paper* of Mr. J. A. Smith, 
of Melbourne, and to the very interesting diagrams 
published in it which were prepared by him from 
photographs which he was able to take of the actual 
course which the stream follows in the ducts of a 
centrifugal pump. Figs. 17 and 18 are reproductions 
of these diagrams.+ Fig. 17 shows the course of the 
stream in a pump having radial vanes, as in an hydraulic 
coupling, while Fig. 18 shows the course of the stream 
in a pump in which the vanes are curved uniformly 
backwards, as has been hitherto the practice in centri- 
fugal pump design. Lines 1, 2 and 3 in Figs. 17 and 18 
indicate the limits of the regions occupied by dead 
liquid along the leading duct faces at three different 
wngular speeds. Figs. 19 and 20 are diagrams of 
centrifugal-pump wheels having ducts constructed on 
the principle followed in the driving element of the 
transmitter referred to in this paper. Fig. 19 shows a 
wheel designed to discharge in a radial direction, a 
construction intended for cases where high velocities 
of flow prevail under all working conditions, as, for 
example, in certain pumps for lifting liquid. Fig. 20 
(see also Figs. 4 to 7) shows a wheel designed to dis- 
charge in an axial direction, a construction which is 
essential to the proper application of the principle in 
all cases where, as in eny hydro-kinetic transmitter 
capable of functioning at the ratio of 1 to 1, the 
velocity of flow varies within wide limits. 

In considering these diagrams account should be 
taken of the fact that, whereas Figs. 17 and 18 show 
the path followed by the liquid in a wheel having ducts 
of constant axial depth, in the transmitter illustrated 
in this paper the faces limiting the depth of the ducts 
converge gradually towards the outlet by an angle 
of about 6 deg. As can be seen in Figs. 8 to 16, this 


angle of convergence results: in a very substantial 
reduction of the cross-sectional area of the ducts 
towards the outlets. In this -onnection it should be 


berne in mind that in an hydro-kinetic transmitter 
the extent to which the ducts can be made to converge 
in axial depth is strictly limited by the necessity of 
maintaining a reasonably close relation between the 
radii of curvature of the inner boundary of the axial 
cross-section of the hydraulic circuit and the radii of 
curvature of its outer boundary 

It will be seen that in the constructions illustrated in 
Figs. 19 and 20, any tendency of the stream to leave 
dead liquid along the leading duct faces is effectively 


* Loc. cit 
+ The diagrams are reproduced from Professor A 
treatise, Hydraulics ite Applications 


Cibson's and 





>NGINEERING. 


THE SALERNI HYDRO-KINETIC POWER TRANSMITTER. 


Fig. 9. 


Fig. 11. Fig. 12 


7 ae 








SECTION ATA SECTION ATB 
SEEMS gos 











(@474.") 


counteracted in the radial portion of the ducts, since 
in this portion they can be made to converge, not only 
in their axial depth, but also in their width to the 
requisite extent, while in the curved portion, which in 
the construction shown in Fig. 20 begins practically 
at the radius of the duct outlets, such tendency is 
completely absent, since in this portion the liquid is 
decelerated angularly by deflection backwards rela- 
tively to the ducts. The design is therefore effective 
in removing the cause of unsteadiness of flow similar 
to that shown in Fig. 17 and 18. As regards its efficacy 
to remove also the other cause of unsteadiness which 
has been mentioned, i.e., that which divergence of the 
vane faces of a centrifugal pump constitutes per se, 
independently of angular motion of the wheel, a series 
of tests, the model wheel being at rest. has been 
carried out in the laboratory, the results of which 
are of interest and show conclusively the serious effect 
of divergence, whether in a straight or in a curved 












|compared with the effect of the angular disposition 
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path. The tests were made by the well-known 
Reynolds method of coloured bands, which enables 
direct visual observation of the nature of the flow. 
The liquid medium used in the transmitter is common 
engine lubricating oil. For convenience, however, the 
tests were carried out with water at 20 deg. C., and 
from the values obtained the corresponding values were 
reduced for the oil medium, the kinematic viscosity of 
the latter, at the temperatures obtaining in the trans- 
mitter under normal working conditions, being taken 
at ten times that of water at 20 deg. C. The nature of 
the motion of the liquid at different velocities of flow 
within ducts of three different conformations was 
observed and was recorded photographically. Figs. 
21, 22 and 23 are reproductions of photographs showing 
the effect of the angular disposition of opposite faces 
in a duct (Fig. 23) of the type used in the driving 
element of the transmitter now being considered, as 
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of opposite faces in a duct (Fig. 21) of an ordinary | 
hydraulic coupling and in a duct (Fig. 22) of an ordinary 
centrifugal pump. A glass disc, through which the 
photographs were taken, forms one of the faces which | 
limit each duct in depth, the opposite face being in 
each case formed by an inverted metal cone of an! 


COMPARISON OF HYDRAULIC COUPLING, PUMP AND SALERNI TRANSMITTER. 


Duct of Ordinary Hydraulic Coupling. 


Diameter of wheel 
At inlet 
At outlet 4 
Angular disposition :- 
Faces limiting ducts in depth 
* °° in width 
Width of ducts— 
At inlet 
At outlet 
Depth of ducts 
At inlet 
At outlet ais 
Number of ducts forming wheel 


Water at 20 deg. ¢ 


From one duct - in al 0-51 

For complete wheel . és os a --| 15-3 
Corresponding quantities of oi] having a kinematic | 

viscosity ten times that of water at 20 deg. C. ..| 153 
Water at 20 deg. C. ee oa 22 . a6 4-14 
Equivalent velocity for the oil medium (assuming 

v for oil 10 » for water) 41-4 
Nature of flow Stream- 

line 

As illustrated in Figs 21 (1) 


angle of 6 deg. Clear water at 20 deg. C. was delivered 
to each duct in a steady stream, a thin stream of 
coloured water at the same temperature being simul- 
taneously introduced by means of an injector. . The | 
liquid was drawn through each duct at gradually 
increasing velocities, the tests being directed to deter- | 


Convergent by an angle of 6 deg. 
Divergent by an angle of 12 deg. 


23 


per unit time, under conditions of streamline or non- 
sinuous motion, through the ducts of three stationary 
pump wheels of a given diameter, each consisting of 
ducts having the conformation of the ducts shown in 
Figs. 21, 22 and 23, respectively. The linear dimen- 
sions of the three ducts used for the tests were propor- 


2-7 in. ‘7 in, 
7 in. in. 


i 


Duct of Ordinary Centrifugal Pump. 


Convergent by an angle of 6 deg. 
Divergent by an angle of 5} deg. 
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|seale can be calculated according to the formula of 
Reynolds. The photographic views showing the nature 
| of the motion of the liquid in the three ducts at different 
| velocities of flow are indicated in the Table. The first 
| view given of each of the three ducts was taken under 
| conditions of perfect streamline motion, the band of 
| coloured liquid appearing undisturbed throughout the 
|length of the ducts; the second view was taken at 
| the respective velocities of flow at which the stream- 
| lines begin to break down in each duct at the outlet. 
| The third view was taken at higher velocities than the 
| second, and illustrates the magnitude of the eddies 
| forming at the outlets of each duct while streamline 
motion is still prevalent near its inlet. The fourth 
view of the ducts, shown in Figs. 21 and 22, illustrates 
the high degree of turbulence which is produced in 
these ducts even at velocities of flow considerably 
lower than those obtaining in a transmitter under 
normal working conditions ; and it should be borne in 
mind that the turbulence shown represents only that 
which results from the conformation of the ducts, i.e., 
| quite apart from the further and much graver dis- 
| turbance which is set up in the ducts illustrated in 
Figs. 21 and 22 by the angular motion of the wheel, 
and which does not arise in the duct shown in Fig. 23. 
The fourth view of this duct was taken at the maximum 
velocities at which the liquid could be drawn, having 
regard to the pressures which the test apparatus would 
withstand. Even at such inordinately high velocities 
the stream preserves a remarkable degree of steadiness, 
only minute eddies being present. 

The values given in the Table, in respect of the oil 
medium, considered in conjunction with the diagrams 
in Figs. 17 to 20, make clear that avoidance of angular 
divergence in the construction of its ducts ensures in 
the transmitter steadiness of the stream under all 
normal working conditions, even for high velocities. 
The principle of convergence being adhered to in the 
construction of the ducts of all the elements of the 
transmitter, it is suggested that the liquid emerges 
from and is received by each element in a steady 
annular jet, the pre-requisite of control and co-ordina- 
tion of velocity variations of the stream under varying 
conditions being thus established. The effect of the 
disposition of the outlet ends of the vanes of the 
driving element of any hydro-kinetic transmitter at an 
angle backwards relatively to the direction of rotation 
is to impart to the liquid emerging from the driving 
element a component of velocity backwards relatively 
to such ends of a magnitude varying substantially as 
the speed of relative rotation of the driving and driven 
elements ; but if inordinate eddy motion exists within 
the hydraulic circuit, this relationship will not hold 
good. In the transmitter, since the stream remains 





Duct of Salerni Transmitter. 


2-7 in. 
7 in. 


Convergent by an angle of 6 deg. 
Convergent by an angle of 4 deg. 


0-269 in 0-309 in. 0-489 in. 
0-717 in 0-592 in. 0-265 in. 
0-663 in 0-767 in. 0-665 in. 
0-437 in 0-511 in. 0-45 in. 
30 18 18 
Volume of discharge—Cub. in. per sec. 
Corresponding to illustrations :-— 
Fig. 21 Fig. 22. Fig. 23 
0-7 1-01 1-6 0-56 0-9 1-13 1-63 17°17 19-94 36-58 39°88 
21 30-3 1s 10-08 16-2 20-34 29-34 309-00 358-90 658-44 | 717-84 
210 303 480 100-8 162 203-4 293-4 3,090 3,589 6,584 7,178 
j ' 
Velocities of Flow in Cm. per sec 
5-60 8-21 13-00 | 4-71 7°57 9-50 13-70 365 | 425 778 | 340 
| | | 
56-9 |} 82-1 130 47-1 | 45-7 95-0 | 137 | 3,650 4,250 7,780 | 8,490 
Sinuous Highly Highly Stream- Sinuous | Highly | Highly | Stream- | Minute Minute | Minute 
at outlet eddying eddying line at outlet | eddying | eddying | line | eddies at jeddies over) eddies 
over major) through- over major) through- | outlet major part; through- 
part out part out | out 
21 (2) 21 (3) 21 (4) 22 (1) 22 (2) 22 (3) | 22 (4) 23 (1) 23 (2) | 23 (3) 23 (4) 


tioned to fit a pump wheel of a diameter at outlet of 
7 in. 


The values obtained in the tests, together with the 
corresponding values for the oil medium on the basis 
of kinematic viscosity above stated, are set out in 
the accompanying Table. From the values given, the 


mine the maximum volume of liquid which can flow! corresponding values for ducts made to any larger! bulbous ends of the vanes of the driven element to 


steady under all normal working conditions, the back- 
wards component varies substantially as the speed at 
which the driving element rotates relatively to the 
driven, the rotational velocity of the liquid emerging 
from the driving element being thereby reduced, under 
all conditions, to the extent requisite to enable the 
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receive it virtually without shock. Any theory such 
as here suggested must, however, be fully justified by 
experiment and road tests and brief reference is made 
to these later. 

Vechanical Construction.—The overall dimensions of 
the transmitter, whether it comprise: one stage only, 
or whether it be of the two-stage type, are identical. 
In both cases the construction is throughout sturdy and 
does not comprise parts liable to get out of order. The 
matter of wear and tear being virtually absent, the 
life of the machine should be almost indefinite. The 
only parts which are subjected to comparatively high 
stresses are the pawls of the reaction element and the 
small dog member with which they become engaged, 
but, due to the effect of the dashpot in which they 
function, these parts are never subjected to shock. 
The author has examined the pawls and dogging after 
they had been used in an automobile over 65,000 miles, 
und there was no perceptible sign of their having been 
in The vaned elements are made of plain die 
castings and of metal stampings, the machining opera- 
tions consisting mainly of drilling and turning. The 
of manufacture of the transmitter on mass 
production lines compares favourably with that of the 
standard flywheel, friction clutch and change-speed 
gearing of which it takes the place. 

Road Tests.—The author has had opportunities of 
observing and testing the performance of the trans- 
mitter in an automobile. The automobile tested was 
a standard 21-6-h.p. 1936 model, fitted with the 
standard size tyres and the standard back axle ratio 
of 4-1 to 1, the unladen weight of the vehicle being 
29 ewt. The transmitter fitted to this vehicle was of 
the two-stage type. The tests included trials under all 
driving conditions, ¢.e., in traffic, in hilly country and 
on the open road. The hill-climbing capacity of the 
vehicle, and the rate of its acceleration at “ get-away,” 
and under all other conditions, have proved to be 
appreciably greater than is stated by the makers to 
be achievable by the same model when driven with the 
standard clutch and gears; and, 
was lively, it was always smooth and progressive, 
the torque ratio decreasing gradually as road speed 
Inasmuch as with the transmitter there is 


use, 


cost 


increased. 


neither declutching nor gear changing, optimum 
performance is achieved without involving § gear 
changing skill on the driver’s part. Passage from 


drive at the ratio of 1 to | to drive at higher ratios, 
and vice versa, is controlled solely by the accelerator, 
so that even at very low speed the car is driven at 
the ratio of 1 to 1 when acceleration is not needed, 


while torque increase takes place, whenever needed, 


the moment the accelerator pedal is pressed hard. 

The hill-climbing performance of the vehicle was 
particularly impressive. This particular feature should 
prove of great advantage in heavy lorries, caterpillar 
tractors and the like. A special hill-climbing trial was 
made on the | in 4 portion of the Brooklands Test Hill 
The car was loaded with progressively greater weight 
until the final test, when a net load of 22 cwt. was put 
on the car. The car was then driven on to the | in 4 
portion of the hill, was stopped and then re-started 
without difficulty on the gradient, and 
driven to the top of the hill comfortably without 
resort to any kind of mechanical gearing (other than 
the said standard back axle gear) 

The author has carried out also a prolonged road 
test to ascertain the fuel consumption of the car fitted 
with the two-stage transmitter as compared with the 
fuel consumption of the same model when fitted with 
the standard clutch and mechanism, which 
latter consumption is given by the makers as “ from 
18 to 20 m.p.g.”” The weight of passengers and other 
load carried in the car during this test was approxi 
mately 6 ewt. The route was chosen to include some 


same was 


gearbox 


of the most typical and hilly country in the British 
Isles and was as follows: Sheffield, Scotch Corner, 
Brough, Appleby, Carlisle, Lanark, Stirling, Perth, 


Blairgowrie, over the top of the Devil’s Elbow on the 
road to Braemar, and back again by the same route 
to Sheffield. The car was driven at an average speed 
of approximately 38 m.p.h. over the whole distance, a 
speed somewhat higher than would be maintained on 
this route by the average driver. The total distance 
covered was 761 miles, and the petrol consumption 
over this distance proved to be 21 m.p.g. Throughout 
this long run the temperature of the liquid medium 
in the transmitter gave no signs of rising unduly, 
although the transmitter tested was of comparatively 
amall size (13 in. outside diameter) and had no fan 
or cooling ribs on its outer face, or any other cooling 
device whatsoever. The liquid medium used in the 
transmitter was common engine lubricating oil 
The transmitter dealt with 
resolves in a satisfactory manner the problem of trans 
mission of power at a torque ratio varying automatica)l) 
and gradually within the whole range covered by the 
orthodox friction clutch and change-speed gear 
mechanism. Its application in an automobile in 
substitution for the orthodox clutch and gear mechanism 
results in an improvement of the performance of the 


(‘onclusion above 


though acceleration 
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vehicle in get-away, general acceleration, hill-climbing, 
drive in traffic and drive on the open road. The driver | 
over long distances, in traffic and climbing sinuous 
hills is not wearied by declutching and gear changing. 
The mechanical construction of the transmitter is in | 
every way simple and sound; as compared with the | 
orthodox clutch and gear mechanism, it is simpler and | 
less costly, and its overall efficiency (as measured by 
petrol consumption on a long run) is appreciably 
greater. Its scope transcends the field of the auto- 
mobile and should include vehicles of every kind driven 
by internal-combustion engines, both of the petrol and 
of the heavy-oil type. 

rhe transmitter has been evolved and worked out 
experimentally by Commendatore Piero Salerni, to 
whom the author wishes to express his thanks for his 
assent to the publication of the information given in 
this paper and of the drawings which accompany it. 
Che author’s thanks are also due to Mr. John Robson, 
M.1.Mech.E., and to the members of Comm. Salerni’s 
staff, who made the apparatus from which the photo- 
graphs reproduced in Figs. 21, 22 and 23 were obtained 
ind also assisted in the laboratory tests. 








INDIA’S IMPORT TRADE. 


[He separation of India and Burma has taken place 
so quietly that the change has scarcely been noticed 
in this country, but its effect on trade statistics vitiates 
to some extent comparison between the figures for 
1937-1938 and those of previous years, seeing that 
Burma’s share of India’s exports and imports dis- 
appears, while exports and imports between India and | 
Burma are added. In the recently issued Surrey of the | 
Import Trade of India for 1937-1938, by H.M. Senior 
Trade Commissioner in India, Burma and Ceylon, a 
prefatory note draws attention to the change and its 
effect, of which the net result is to reduce the value of 
both export and import figures by about 11,000,000/. | 
in each case, 

The most striking feature of the survey is the drop 
in India’s visible trade balance as compared with 1936- 
1937. In that year the value of exports, including | 
e-exports, amounted to 151,000,0001, and that of 
imports to 94,000,000/. With the addition of trans- 
ictions in treasure, the visible trade balance reached 
the generous total of 69,000,0001.; but in 1937-1938, 
while exports dropped to 142,000,000/., imports rose to 
130,000,000L, and this, again allowing for transactions 
in gold, silver and currency notes, left the visible trade | 
balance at 23,000,000/. and produced considerable | 
weakness in sterling exchange at the commencement of | 
the current year. The Bank, however, has 
ample funds to meet this sitnation, which will be | 
improved by the reduced imports during recent months. | 
The fall in export trade is largely due to reduced ship- 
ments of raw cotton to Japan, owing to the Far Eastern 


| 
| 
| 
| 
| 
| 
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crisis, and to other countries, owing to the fall in 
American raw cotton prices, but exports of grain, 
timber, oilseeds and non-ferrous metals have also 
declined On the other hand, the fear of a European 
war led to hasty buying in the first six months of the 


vear, which has overstocked the market, and the out- 
look in the import trade at the present time is regarded | 
as gloomy. | 

Che United Kingdom share of the 1937-1938 imports 
slightly in value as compared with the | 
previous year, though as a percentage of the whole it 
dropped from 34-8 per cent. to 30 per cent., mainly 
owing to the addition of Burma’s imports. Japan and 
Germany very similarly placed, but the 
value of imports from the United States of America 
rose by 50 per cent., and those of Italy more than 
doubled, though they represented only 1-7 per cent. 
of the whole. Industrial development led to a con- 
siderable increase in the value of the machinery 
imported, which rose from 10,605,000/. to 12.870,0001. 
l'extile machinery was the largest item, accounting for 
more than 3,000,0001., with electrical machinery second 
at a little over 2,000,000/., and boilers third at rather | 
under 1,000,000/. The demand for sugar machinery 
eased down, railway locomotives showed a slight drop, 
with an increasing proportion of the trade going to 
foreign countries, and purchases of oil engines and | 
steam engines decreased, while those of mining machin- | 
ery dropped to less than a quarter of their 1936-1937 
value. There was a demand for pumping 
machinery, and that for paper mills rose to 337,0001., 
more than five times the previous figure. Refrigerating 
machinery showed a less remarkable rate of increase. | 

In spite of the growth of local manufacture, iron and 
steel imports continued on a considerable seale, and in 
several cases where there was a drop in tonnage the 
value rose through raised prices. Bars, in particular, 
rose from 27,000 tons to 51,000 tons, while beams, 
girders and bridgework maintained their quantity and 
increased their value. Tinplate, in spite of local 
production went up from 1,422 tons to 7,450 tons, but 
the output from the Tata Steelworks caused a drop in 
the demand for galvanised sheets, while rails and steel 
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good 
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sleepers, as might have been expected under present 
conditions, fell by 25 per cent. and 50 per cent., 
respectively. 

Imports of electrical instruments and apparatus 
increased from 2,280,0001. to 2,602,0001., with wires 
and cables as the most important item. Cinemato- 
graph films were largely imported, and the demand for 
wireless apparatus is rising, and will be further stimu- 
lated by additional broadcasting stations recently 
opened. This trade, however, is mainly in American 
and Dutch hands. Motor vehicle imports included 
15,697 cars, and 15,077 buses and lorries, with an 
aggregate value of 3,787,000/. compared with 2,804,000/. 
in the previous year. British cars were well in the 
at 6,419, but the United States’ proportion 
markedly increased, while German cars are arriving in 
increasing numbers at rates which defy competition, 
and low-priced German motor cycles are creating an 
entirely new demand. There was a welcome increase 
in the import of British lorries, though the number 





| was still less than a quarter of the United States’ share, 


and the valuable cycle trade is 80 per cent. in British 
hands. 

In conclusion, it seems worth while to draw atten- 
tion to the loose punctuation of the rupee values used 
throughout the report, which nullifies the explanation 
given of crores and lakhs, and frequently makes 
determination of value difficult. For example, such a 
figure as Rs. 1-24 lakhs (as printed) sometimes indicates 
1 crore, 24 lakhs and sometimes 1-24 lakhs, which is 
one hundredth of the former figure. 








MR. A. NEWLANDS, 
C.B.E. 

WE note with regret the death of Mr. Alexander 
Newlands, C.B.E., J.P., which occurred at his home 
in Glasgow, on August 28. Mr. Newlands, who was 
formerly Chief Civil Engineer of the London Midland 
and Scottish Railway, was the son of the late Mr. A. 
Newlands, Pondpark, Elgin, and was born in 1870. 
He was educated at West End School, Elgin, and after 
serving a pupilage with Messrs. Gordon and MacBey. 
engineers and surveyors, Elgin, entered the service of 
the Highland Railway in 1892. He was at first attached 
to the engineering staff at the head office in Inverness 
and was engaged in parliamentary surveys for the 
Kyle extension of the Dingwall and Skye section of 
the line. In 1893, he was made resident engineer on 
these works, which included a deep-water pier at Kyle 
of Lochalsh, and witnessed their completion in 1897. 
At this period of his career, Mr. Newlands was also 
engaged on work connected with the surveying of a 
number of projected railway schemes in the Highlands. 
including the Culrain to Lochinver line, 50 miles in 
length; the Forsinard to Portskerra line, 15 miles 
in length, and light railways in the Isles of Skye and 
Lewis, none of which, however, was destined to be 
built. In 1897, Mr. Newlands was made resident 
engineer on the widening of the Highland main line 
from Blair Atholl northwards, and subsequently super- 
vised the continuation of this work over the summit 
of the Grampians to Dalwhinnie, a total distance of 
24 miles. 

Mr. Newlands was appointed chief engineering 
assistant in 1899, and returned to Inverness. Three 
years later he became assistant engineer and superin- 
tended the construction of the Dornoch, the Wick and 
Lybster, and the Cromarty and Dingwall light railways. 
and completed the widening of the main line, north of 
Inverness, from Clachnaharry to Clunes, which last 
work was opened in 1914. In January of this same 
year, he was made Engineer-in-Chief of the Highland 
Railway. After the merging of this undertaking in 
the London Midland and Scottish system in 1921, he 
was made Divisional Engineer at Inverness, and trans- 
ferred to the Western Division at Crewe in May, 1925. 
In January, 1927, he succeeded Mr. E. F. C. Trench 
as Chief Civil Engineer, of the system at Euston, 
retiring on July 1, 1933. His successor was Mr. W. K. 
Wallace, the present Chief Civil Engineer. Mr. New- 
lands took a keen interest in the utilisation of water 
power and served as a member of the Board of Trade 
Water-Power Resources Committee and of the Water- 
Power Section of the Conjoint Board of Scientific 
Societies. He received the C.B.E. in 1920, and was a 
member of the Council of the Institution of Civil 
Engineers, of which he had been elected an associate 
member on December 3, 1895, and a full member on 
January 9, 1912. 


THE LATE 








TecALEMIT MuLtipornt GREASE-LUBRICATION Bat- 
TERY : ADDENDUM.-—With reference to the article on 
the Multipoint Lubrication Battery made by Messrs. 


Tecalemit, Limited, Great West-road, Brentford, Middle- 
sex, which appeared in our issue of August 19, on 
page 227, ante, we have been asked to state that the use 
of the battery is not confined to the supply of soft 
grease and that by changing the pumping unit hard 
greases can also be delivered. 
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LABOUR NOTES. 

SPEAKING at Derby last week-end, Mr. J. C. Little, 
the president of the Amalgamated Engineering Union, 
said that, having regard to the facts that unemploy- 
ment was increasing and that there was no evidence 
of any serious attempt to distribute work so as to 
absorb the idle men, it could not be said that a case 
had been made out for the introduction of dilution. 
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requesting the General Council to undertake an inquiry 
into the proportion of earnings of less than 3/. per week, 
paid in rent, was withdrawn on the understanding 
that the General Council would give consideration to 
the matter. The resolution was referred by the General 
Council to the Economic Committee, which decided, 
pending the publication of the results of the Ministry 
of Labour’s inquiry into family budgets, and for the 
purpose of enabling a comparison to be made with 





During the war the Government had had the necessary 
power not only to introduce dilution, but also to control | 
factories, and vet had found great difficulty in exer- 
cising it. “As a result of our experience of that 
dilution,” Mr. Little said, “‘ together with the complete 
failure of the Government and the employers to 
implement the pledges which were implied in the 
Munitions of War Act and other agreements, we 
cannot see that there is any possibility of dilution | 
being readily accepted.” At least one other highly- 
placed official of the Amalgamated Engineering Union 
has expressed himself to much the same effect, but, 
like Mr. Little, he did not cite any particular breach in 
support of his views. The meaning of the words 
** pledges which were implied ”’ is obscure, for it is not 
what an Act of Parliament or an agreement implies 
that matters, but what it says. The engineering | 
employers, at any rate, carried out all the agreements 
on the subject of dilution which they made with the | 
trade unions. ; } 


The text of the resolution on the subject of electricity 
distribution, which the Electrical Trades Union is to | 
propose at next week’s Trades Union Congress in 
Blackpool, is as follows :—** This Congress regrets the 
delay of the Government in dealing with the question 
of electricity distribution. With the exception of 
water supply, electricity has now become the most 
important public utility service in the country, and we 
regret that the Government has not seen fit to take 
steps to make it a national service. We reiterate our | 
opinion that only by the nationalisation of electricity 
generation, transmission, and distribution can_ this | 
service be made economically available to the whole 
of the population.” 


The Amalgamated Engineering Union is to propose 
* That this Congress instruct the General Council.to | 
set up an expert Committee of Inquiry on the basis of | 
the resolution adopted at the Brighton Congress in | 
1933 with the object of a scheme being drawn up for | 
the socialisation of the engineering industry.” Another | 
resolution submitted by the Amalgamated Engineering | 
Union will invite Congress “to instruct the General | 
Council to approach the Government with the object | 
of securing the adoption of a policy for a general reduc- | 
tion in the cost of living.” | 


A resolution on the subject of working hours sub- 
mitted by the National Amalgamated Furnishing 
Trades Association will propose that ‘* Congress, 
believing that the long hours worked in non-union 
shops, help to obscure the fact that wages paid are 
much below those agreed to between the trade unions 
and decent employers, herewith instructs the General | 
Council to press the Government for a statutory enforce- 
ment of the trade-union recognised working hours per | 
week in the respective industries and districts.’ An | 
amendment of which the Leicester Hosiery Union has 
given notice proposes to delete the words after ‘* Coun- 
cil” and substitute the following :—* in collaboration 
with the Labour Party to take immediate steps in the | 
framing of a policy to extend the 1937 Factory Act 
by bringing in all male workers under the same statutory 
working hours and limitation of overtime as now apply 
to adult females.” 





A resolution on the subject of workmen’s compensa- 
tion by the Amalgamated Union of Building Trade 
Workers is in the following terms :—* That this 
Congress registers its grave concern at the continued 
failure of the Government to take steps to bring about 
the necessary reform in the law relating to workmen’s 
compensation and its opposition to the Bills which 
have from time to time been presented to Parliament 
by private members with this object in view. It 
requests the General Council to urge again upon the 
Government the need for immediately amending legisla- 
tion, particularly in respect of the following :—(1) Com- 
pulsory cover of risk; (2) the unfair method of 
computing compensation on the workman’s average 
instead of normal weekly earnings; (3) an increase in 
the compensation; (4) the continuance of full com- 
pensation until the workman has completely recovered 
from his injuries or the employers have provided suit- 
able work under sympathetic conditions; (5) the 
establishment of independent medical boards.” 


A resolution of the 1937 Trades Union Congress at 
Norwich deploring the privation suffered by low wage 
earners as a result of the heavy burden of rent, and 





| as revealed by a number of special inquiries. 


| the result of that inquiry when published, to prepare 


a report on the basis of the information already avail- 
able relating to rents and income in various districts 
The text 
of the Economic Committee’s report has been pub- 
lished by the General Council, and copies have been 
circulated to the delegates attending next week’s Trades 
Union Congress at Blackpool. 


The Economic Committee say that it would clearly 
be misleading to draw from the report and the statistical 


| tables attached to it any general conclusions on the 


relation of rent to income in post-war, as compared 
with pre-war, years, without bearing in mind several 
important qualifications. On the basis of the recorded 
increases of wage rates and the cost of living, the 
information suggests, it is stated that for identical 
accommodation, workers generally were paying a 
smaller proportion of their incomes in rent in 1936 
than in 1914. Since unemployment has, however, 
been about 10 per cent. higher in post-war, as com- 
pared with pre-war, years, the recorded increases in 
wage rates over-estimate the actual earnings of several 
important classes of workpeople. Moreover, unem- 
ployment has been most severe in the exporting 
industries in which wage rates have improved least. 
When due allowance is made for the higher post-war 
level of unemployment and increases in the cost of 
living, it is certain, the Committee observe, that work- 
people engaged in those industries in which wage rates 
have improved least and where unemployment has 
been heaviest, were actually in receipt of less real 
income in 1936 than in 1914. 


If, the report continues, the problem of the burden 
of rent is considered in relation to household income, 
the various post-war social surveys considered by the 
Committee suggest that, in respect of working class 
families with weekly incomes ranging between 3/. and 
4/., the proportion of such incomes paid in rent was, 
on the average, about 16 per cent. For incomes 
above that range, the proportion decreased. It 
increased for incomes below 3l. per week; but that 
conclusion is not necessarily true of thickly populated 
districts in which rents are usually higher than else- 
where. In the “ New Survey of Life and Labour,” 
for instance, in respect of the whole Surrey area, the 
proportion of household income spent on rent was 
15 per cent. For households, however, included 
in the income grades between 3/. and 4l. per week 
he average rent paid by them ranged between 17 per 
cent. and 19 per cent. of the household income. 


The Committee state that every inquiry referred 
to in the report confirms the conclusion that the lower 
the total income of a household the greater the burden 
of rent. Rent is quite an exceptional burden upon 
households with insufficient income. In the great 
majority of cited instances where the family income 
has been below 2/. per week, rent has absorbed between 
20 per cent. and 40 per cent. of it. As rents are slow 
to change with changes in economic conditions, facilities 
for employment often determine, the Committee say, 
the extent of the burden of rent. In times of industrial 
boom, rent charges may be paid with ease as compared 
with a slump period, which may reduce incomes by a 
significant amount. Moreover, through family cir- 
cumstances or the lack of alternative accommodation, 
workpeople generally find it impossible to adjust 
expenditure on rent with changes in incomes, parti- 
cularly when the change is in the form of a reduction. 


In the course of a letter which they have sent to the 
Prime Minister and to Mr. Atlee, the Executive Council 
of the Iron and Steel Trades Confederation direct 
attention “to the grave economic and social conse- 
quences of intensive mechanical and _ technological 
developments now proceeding in certain branches of 
the iron and steel industry.” These, the Council say, 
threaten to lay derelict certain tinplate and steel-sheet 
producing districts in Monmouthshire and South 
Wales. They urge the Prime Minister to convene 


a conference of representatives of the employers’ 
associations in the sections of the industry affected, 
the trade unions whose members are involved, and the 
Government, with a view to the formulation of plans 
to avoid ** the worst consequences of such development 
in districts already suffering from severe unemploy- 





At a meeting in London, on Friday last week, 
Mr. Charles Dukes, the general secretary of the General 
and Municipal Workers’ Union, said that in spite of 
the decline of production in some important industries 
and the consequent increase in unemployment, the 
returns from the ten districts of the union covering 
the past six months revealed substantial progress. 
After allowing for lapses and deaths, the total member- 
ship at the end of June was 460,000, a net increase of 
21,000 for the six months. Compensation recovered 
during the half-year for members involved in accidents 
amounted to no less a sum than 96,3661., making a total 
of 178.0001. for the past twelve months. 


-A conflict between the American Federation of 
Labour and the Committee for Industrial Organisation 
threatens to dislocate shipping on the Pacific coast of 
the United States. The National Labour Relations 
Board has ruled that all the longshoremen on the coast 
must be represented by the union affiliated to the 
Committee for Industrial Organisation. Claiming that 
the National Labour Relations Board is prejudiced in 
favour of the Committee for Industrial Organisation, 
the American Federation of Labour proposes to form a 
Maritime Department and to enrol in it the seamen, 
teamsters, longshoremen and others engaged in the 
loading, discharging and operation of ships at all 
American ports. According to the New York corre- 
spondent of 7 he 7 imes, Mr. William Green, the presi- 
dent of the American Federation of Labour, claims 
to have a majority in such ports as Seattle and Tacoma, 
and also that many Committees for Industrial Organisa - 
tion men are dissatisfied and ready to transfer their 
allegiance. He may, the correspondent adds, be 
banking on a reaction caused by recent public accusa- 
tions that some of the officials of the Committee for 
Industrial Organisation have Communist affiliations. 


Judging from the contents of the August issue of 
the official organ of the American International 
Association of Machinists, very bitter warfare is in 
progress in the engineering trades. The writer of the 
editorial notes alleges that American Federation of 
Labour trade unionists and those sympathetic with 
them, have “ suffered almost unbelievable indignities 
at the hands of emissaries of the Committee for In- 
dustrial Organisation.”” But, he goes on to say, the 
Committee for Industrial Organisation “ may rest 
assured that the officers and members of the Inter- 
national Association of Machinists not only know how 
to take care of themselves, but will do so under any 
and all circumstances, .. . If it becomes necessary 
to fight fire with fire the Committee for Industrial 
Organisation will find that the International Associa- 
tion of Machinists will not hesitate to defend itself 
whenever the occasion requires. No one need con- 
sider that to be a threat, but we cannot emphasise 
too strongly that the International Association of 
Machinists intends to protect its members no matter 
where located, and those who interfere with their 
legitimate right to work peacefully and harmoniously 
with employers with whom they have contractual 
relations will do so at their peril.” 


Difficulties in applying the proposed pensions scheme 
for South Wales miners were considered by a delegate 
conference of the South Wales Miners’ Federation at 
Cardiff last week. The coalowners have offered to 
contribute 50,0001. toward the cost of the scheme and 
the Federation 20,0001. Mr. Oliver Harris, the genera! 
secretary of the Federation, was instructed to send a 
summary of the schemes to the lodges so that they 
could authorise their delegates to decide definitely 
at the next conference whether they agreed to it or 
not. The executive made no recommendation. Mr. 
Harris said that the scheme presented many difficulties. 
owing to the uncertainty of employment in the industry. 
Men might contribute for years to a pension fund, 
only perhaps to find themselves out of work through 
the closing down of a colliery and obliged to go to 
another colliery or industry where they ceased to have 
any connection with the scheme, and all their contribu- 
tions would prove to have been in vain. On the present 
basis the scheme would cost 300,0001. a year, as there 
were over 3,000 miners of 65 years of age and over 
employed in the mines of South Wales. 


The conference adopted an emergency resolution 
calling for the abolition of the clause in the Silicosis 
Scheme of 1931, which provides that no compensation 
is payable to a workman who has not been employed 
in the “ process ’’ within three years before the date of 
injury. Mr. E. Williams, the compensation agent, 
said in the course of the discussion that the toll of the 
disease among the miners of South Wales was a matter 
of grave concern. In the last 24 years 150 men had 
died and 700 had been certified as disabled. Certifica- 





ment.” 





tion had been refused in 560 cases. 
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POSITIVE-DISPLACEMENT ROTARY 
PUMP. 


For the pumping of heavy oils some form of positive- 
displacement pump is a necessity, and much ingenuity 
has been expended in devising rotary mechanisms that 
will satisfy this requirement while avoiding the bulk 
and the slow-speed characteristics of reciprocating 
pum ps designed for similar duty. The manufacture of 
such rotary pumps, in some instances, involves rather 
intricate machining or, alternatively, careful fitting 
by hand. By contrast, there is an unusual and attrac 
tive form of pump which has been developed by Messrs. 
Drum Engineering Company, Limited, 28, Humboldt 
street, Bradford, and is illustrated in the accompanying 
Figs. 1 to 4. The P.D.R. pump, it is termed by 
the makers (the initials standing for Positive-Displace 
ment Rotary), consists of a system of rollers, free to 
revolve without skidding, and caused to rotate within a 
cylindrical casing in a manner best described by refer 
ence to the sectional views in Figs. 3 and 4. The rollers 
are of two kinds, those marked a being mounted and 
free to rotate on pins >, which are attached to a dise ¢, 
keyed to the shaft. The rollers a are known as pushing 
rollers, and between each pair of them is a loose roller 4 
The rollers d are constrained to move round by the 
pushing rollers, but are thrown outwards by centrifugal 
force to make continuous contact with the inner peri 
phery of the casing. The driving shaft being mounted 
eccentrically in relation to the axis of the casing, the 
rollers are caused to approach to and recede from each 
other as the assembly rotates, thus varving the volume 
enclosed by each adjacent pair of loose rollers. The 
variation of volume causes a pumping action by which 





as 


through suitable ports, oil or other liquids mav be 
drawn into and expelled from the casing. 
As the illustrations show, tae ends of the casing are 


closed by spiote 1 covers prov ided with recesses for the 
driving dises ¢ and housing the pre-loaded ball and roller 
bearings which support and locate the shaft. A 
stuffing box is necessary at the driving end, but the 
other end is complet ly sealed by a central end 
plate 

Between the driving discs the shaft is encased in a 
to maintain the 
relative positions of the discs. Each of the pushing 
rollers a is drilled with two holes to enable a sufficient 
supply of lubricant for the pins to be picked up from 
the flow through the pump. In the case of small pumps 


sleeve which also serves as a spacer 
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| for high-pressure work. The number of pairs of rollers, | 


|a direct drive at high speed is practicable. 


| reciprocation. 
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for low-pressure duties, the pins are overhung, only 
one dise being necessary, but the construction illus- 
trated is adopted for all but the smallest sizes, and 


or pumping cycles per revolution, can be varied as 
desired, but the usual practice is to fit five pairs. This 
arrangement provides a practicably uniform flow, and 
as the only parts of the pump in contact are rolling, 
There is 
an appreciable “ dwell” at the end of each pumping 
action, the flow being gradually accelerated and 
decelerated in each cell, as in a reciprocating pump. 
In essence, of course, the operating principle is a radial 
The “dwell” has the advantage of 
conducing to a high volumetric efficiency, stated to 
be of the order of 98 per cent. in a pump delivering 
30 gallons per minute at a pressure of 60 lb. per square 
inch. The most even flow is given by pumps with an 
odd number of pairs of rollers, a five-cell pump showing 
a variation of not more than 2 per cent. of the mean 


value. The design can be adapted to give a reversible 
flow with a constant direction of rotation. Fig. 2 


shows a small pump of this type, intended for filling 
and discharging tank lorries. Reversing is effected 
by the handwheel, which transfers the eccentricity 
from above to below the axis, or vice versa. 

The materials used in construction are usually 


cast-iron or nickel-cast-iron for the body and nickel. | 
| cast-iron or hardened steel for the rollers. 


The driving 
dises are of cast-iron. For dealing with oils of high 
viscosity the pump casing can be provided with a steam 
jacket ; 
throughput of 100 gallons per minute. Steam is 
supplied to the jacket at a temperature of 600 deg. F. 
and a pressure of 30 Ib. per square inch. The remaining 
illustration, Fig. 5, gives perfermance curves obtained 
from a pump in a British oil refinery. The pump is 
driven by Vee-belts at a speed of 300 r.p.m., correspond- 
ing to a peripheral speed of 1,400 ft. per minute, and 
handles oil of 200 seconds Redwood No. 1 viscosity at 
the rate of about 150 tons per hour, with an efficiency 
ranging up to 55 per cent. At the same speed the 
pump showed the satisfactory efficiency of 40 per cent. 
when dealing with oil of 6,000 seconds viscosity, 
Redwood No. 1. Careful gauging of the working parts 
of a pump, before and after a 300 hours’ run with 
light Diesel oil of negligible lubricating properties, 
showed no appreciable wear. 





ROTARY 


Fig. 1 shows a motor-driven pump of this type 
with 7-in. suction and 5-in. delivery branches, and a | 
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DOUBLE-CRANK PLASTIC-MOULD- 
ING PRESS. 


Tue term ‘“ double-crank ” used in connection with 
the plastic moulding press made by Messrs. Gebr. 
Gétz, Lauter, Saxony, Germany, and illustrated in 
Fig. 1, on the opposite page, seems to call for some 
explanation, the usual connotation of the word “* crank” 
| being a revolving lever and * double” perhaps convey- 
| ing the idea that two of them are arranged side by side. 
In this case, however, neither of the two cranks con- 
| cerned revolves, but both merely oscillate through a 
| considerable arc, and they are coupled at their respec- 
tive pins by a connecting rod which differs from the 
connecting rod, or pitman, in English press usage, and 
| is coupled to the die block. This arrangement will be 
| clear from the diagram, Fig. 2, and from the more 
detailed drawing, Fig. 3. The reason for the adop- 
tion of the mechanism lies in the fact that in moulding 
plastic materials the ordinary crank and connecting- 
rod arrangement does not prove satisfactory in all 
| cases, as the resulting harmonic motion of the sliding 
end of the connecting rod gives the greatest velocity 
to the die block at about the middle of the stroke and 
a too prolonged declension to zero after that. This 
motion is illustrated by the well-known sine curve a 
in Fig. 2, plotted in relation to the stroke of the die 
| block. The motion resulting from the linked double 
crank arrangement is shown in curve }. From this it 
will be seen that the maximum velocity occurs at 
approximately the first quarter of the stroke, and 
thereafter decreases at a fairly slow rate; that is, the 
die block is slowed down as it approaches the bottom 
of the stroke. 
The real gain is perhaps not so much in the retarda- 
‘tion of the die block as it approaches the end of the 
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stroke, but in the increased pressure which accom- 
panies that retardation. This pressure is inversely 
proportional to the velocity, with the result that, as 
shown in curve c, the pressure is at a minimum in the 
early part of the stroke, and increases very rapidly 
afterwards. This gives the desired conditions for 
plastic moulding, and, conversely, on the return stroke 
the slowness of the ascent provides a greater pull 
for the detachment of the die from the moulded object. 
The curves are constructed on the assumption that 
the crank d, which is driven by a reversing motor, 
has a uniform rate of oscillation, and that the torque 
is also constant. Both cranks have the same radius, 
but do not travel through the same segment of a 
circle, a condition which will be clear from Fig. 2. 
On comparing the two arcs it will be seen that the 
eight divisions on that of crank d are all equal, but 
the corresponding divisions on that of crank e decrease 
from point 1 downwards. The spacing of these divisions 
depends on the length of the connecting rod f and the 
relative positions of the two crank axes, these dimen- 
sions being proportioned so as to yield the velocities 
of the die block plotted in curve b. The length of the 
pitman g connecting the die block h to the pin of 
crank e is relatively immaterial. It may be noted 
that when the cranks are in the extreme positions 1 
and 9, the connecting rod f is in line with crank e at 
the former position and in line with crank d in the 
latter position, but no lock can occur. It should also 
be mentioned that the velocity and pressure curves 
are those theoretically obtainable. In actual practice 
they are adapted to the particular work being done, 
either by using a controllable slip-resistance on the 
motor or an oil-hydraulic slipping clutch, both devices 
being automatic in action and adjustable so as to 
produce the pressure desired. This arrangement enables 
the range of work to be extended considerably ; for 
example, a small part can be produced, when required, 
on a press suitable for larger ones. 

Turning now to the construction of the machine, 
an idea of the actual proportions of the cranks, &c., 
can be gained from Fig. 3, the same reference letters 
being used as in Fig. 2. The gear is shown when the 
block is at the top of its stroke and the several parts 
can be identified in Fig. 1, though in this the die is at 
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|the bottom of the stroke. The connection between 


the block and the pitman is by a ball joint. The motor 
is situated on top of the press and is controlled by 
push-buttons, labelled, ‘‘ upwards,” “‘ stop,” and 
“downwards,” in combination with two control- 
relays and a magnetic brake. The press can be stopped 
and started in any position and “ inching ” for tool- 
setting can therefore be readily done, while the neces- 
sary lifting at intervals to allow gases to escape when 
urea-resins are used can be also easily performed. 
The same convenience attends the insertion of inlays, 
&c., which operation is done when the powder has 
been partly compressed and before final compression. 
The lifting can also be arranged for automatic opera- 
tion. A very complete set of ejector gear is provided. 
Messrs. Gebr. Gétz manufacture this type of press in 
six sizes with a range of from 40 tons to 320 tons, the 
stroke varying from 8{ in. to 17; in. To co-relate 
the capacity to the size of the work it may be stated 
that at this year’s Leipzig Fair, a 200-ton press was 
demonstrated producing a moulded ornamental flower 
pot about 74 in. high, 8} in. in diameter over the 
largest part, and ,°; in. thick. The double-crank press 
is also made for hand operation, this type comprising 
nine sizes with a range of from 6 tons to 75 tons, and 
having strokes varying from 4 in. to 94 in. The 
capacities given above are the normal rates, and 
when necessary can be increased to a maximum of 
30 per cent. more. 








ENGINEERING TRAINING AND 
EDUCATION. 


The Institute of Marine Engineers.—An examination 
for admission to associate membership of the Institute 
of Marine Engineers is to be held from May 15 to 22, 
1939. The annual examination for the admission of 
probationer students and students will be held at the 
same time, from May 15 to 23. The Institute’s ex- 
aminations are held in London and provincial centres 
according to candidates’ places of residence. Full par- 
ticulars of the syllabus and of the exemptions allowable 
may be obtained on application to the secretary of the 
Institute, 85-88, The Minories, London, E.C.3. 

Northampton Polytechnic.—We have received from 
the secretary of the Northampton Polytechnic, St. John- 
street, London, E.C.1, prospectuses of the Northampton 
Engineering College and of evening courses in engin- 
eering held at the Polytechnic. 
full-time courses in civil, mechanical, electrical and 
aeronautical engineering, extending normally over four 
years and including two summer periods when students 





LAUTER 


The College provides | 
| lecturers on the subject of wireless telegraphy and tele - 
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workshops during July and September following the 
|end of the first-year course. The course leads to the 
| Diploma of the College and to the London B.Sc.(Eng.) 
|degree. The 1938-39 session begins on Monday, 
October 3. The evening courses lead to National 
Certificates in engineering, to the examinations of the 
various professional engineering institutions, to ex- 
aminations in connection with appointments in the 
Engineering Department of the Post Office, and to 
the London B.Sc. (Eng.) degree. The session for the 
evening courses begins on Monday, September 26. 
Engineering Education in Manchester.—Two pam- 
phlets, respectively relating to engineering education 
in the district in and around Manchester and to “* post- 
advanced” lectures in mechanical and_ electrical 
engineering, have been published by the Regional 
Advisory Council for Technical and Other Forms of 
Further Education. The first is a student’s guide to 
the full-time, part-time and evening courses in 
mechanical and electrical engineering available in the 
Manchester area. The second pamphlet contains a 
list of the existing courses available in the area for 
post-advanced electrical- and mechanical-engineering 
students; secondly, details of the special evening 
courses which will be provided during the 1938-39 
session on the recommendation of the Advisory Com- 
mittee set up by the Council; and, thirdly, a list of 
special courses which the Advisory Committee has 
suggested should be provided during the sessions 
subsequent to 1938-39. Copies of either pamphlet 
may be obtained on application to the Director of 
Education, Education Offices, Deansgate, Manchester, 3. 


West Hartlepool Institutes and Technical College.— 
The prospectuses for the session 1938-39 of the West 
Hartlepool Evening Institutes and Technical College 
have recently come to hand. The Institutes, at Jes- 
mond-road and Elswick-road, provide a two-year 
course intended to prepare students leaving the 
elementary schools for the more advanced courses at 
the College, and, at the same time, to give them some 
preparatory instruction in technical and commercial 
subjects. The College provides part-time day and 
evening courses for apprentice marine, mechanical and 
electrical engineers, and evening courses in engineering 
and naval architecture. A workshop course is also 
available, while special courses are arranged for platers, 
shipwrights, welders, tracers, motor mechanics and 
drivers of motor vehicles. Students are prepared for 
the ordinary and higher National Certificates in mech- 
anical engineering, while matriculation and London 
intermediate B.Sc. degree examination courses are held 
in the Pure and Applied Science Department. Several 
special lectures are delivered during the session by 
eminent scientists, while numerous educational films 
are exhibited. Classes at the Institutes and in the 
College commence on Monday, September 19. 


Marconi Summer School.—With a view to giving 


phony at universities and technical colleges informa- 
tion on the latest applications of communication theory 





are placed in the works of industrial engineering firms. | to wireless practice, a summer school is to be held at 
| In addition, students spend six weeks in the College | the Marconi College, Chelmsford, Essex, from Sep- 
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tember 7 to 9. The curriculum includes lectures, | 
followed by discussions, embracing some of the more 
important aspects of the practice of wireless communi 
cation, and visits to the Marconi Works, Chelmsford, 
and some of the firm’s research and development 
sections. We understand that representatives of 15 
of the principal universities and technical colleges in 
England, Scotland and Wales have signified their inten- 
tion to be present. Further particulars regarding the 


TENDERS. 


received from the Department of Overseas 
particulars 


We have 
Trade, 35, Old Queen-street, London, 8.W.1, 
of the undermentioned tenders, the closing dates of which 
jare stated Details may be obtained on application to 
the Department at the address, quoting the 
reference numbers given 


above 


Boring Equipment, comprising borehole casing, flush 


jointed and swelled, not cressed ; seamless tubing for 


school may be obtaified from Messrs. Marconi’s Wireless | shot bits ; and seamless tubing for shot rods, couplings 
Telegraph Company, Limited, Electra House, Victoria- | and core-barrels. Union Tender and Supplies Board, 
embankment, London, W.C.2. Pretoria ; September 29. (T. 26,028/38.) 
. . * . Cop Conductors, bare, 100,000 kg.;: October 14 
y ae . S . , pper , x 
Maybury Chair of Highway Engineering.—The School | (T.Y. 25.970/38.) Also specially-insulated copper con 


of Highway Engineering, established under the May- 
bury Foundation, within the Department of Civil 
Engineering at Imperial College, South Kensington, 


ductors for outdoor use on overhead distribution lines ; 
October 13. (T.Y. 25,971/38.) State Electricity Supply 
and Telephones Administration, Montevideo, Uruguay. 


London, 8.W.7, serves three purposes. In the first Refrigerating Plant at the Public Offices Mortuary, 
place, it provides post-graduate courses in the theory | Roodepoort. Union Tender and Supplies Board, 
and practice of highway engineering for engineering | Pretoria ; September 22. (T. 26,022/38.) 


Boring Equipment and Stores, comprising alloy-steel 
billets and bars, chilled-iron shot, manilla drilling cable, 
Union Tender and Sup 
(T. 26,027 /38.) 


graduates of any university, and others with equivalent 
qualifications. Secondly, it provides refresher courses 
for engineers, and several officials in colonial service 
have taken advantage of this facility. Finally, it pro- 
vides the necessary laboratory equipment and assist- 
ance for highway engineers who wish to investigate 
specific problems connected with their work. Normally, 
the post-graduate course covers the full academic yea 
from the beginning of October until the end of June, 
but short courses are arranged in special circumstances 
to suit individual requirements. It is also possible to 
arrange part-time courses for students who may be 


water tanks, casing and jacks. 
plies Board, Pretoria ; September 29. 

Water Pipes and Fittings of cast iron, steel, reinforced 
concrete or asbestos. Public Works Department, N.Z 
Se ptember 20. (T.Y. 26,122/38.) 

Air Heater, Forced-Draught Fan, with complete system 
of mild-steel duct work for hot air, and necessary flue-gas 
connections between the boiler and the existing flue to 
the chimney. State Electricity Commission of Victoria, 
Australia ; September 13. (T.Y. 25,397/38.) 


Vertical Coal-Fired Boiler with an evaporative capacity 








engaged on works or in industrial laboratories. The | o¢ 1.200 Ib. of water per hour, from feed water at 
1938-39 session begins on Tuesday, October 4. 50 deg. F., gauge pressure 100 Ib. per square inch. City 
Council, Johannesburg ; September 10 (T. 26,159/38.) 
= Earthenware Access Junctions, 4 in./6 in., 1,200 R.H., 
iy "TS and 300 L.H. City Council, Johannesburg; Septem 

CONTRACTS. on CF antenna) 8 I 


Messrs. HARLAND AND Wotrr, Limrrep, Belfast. are 
to install a new air-conditioning system in the dining 
saloon of the Canadian Pacific liner Empress of Britain 


Ringing Motor-Generator Units, four, and a quantity of 
sub-cycle, 210-250 volts, 50 cycle s. 
October 


ringing converters. 
Posts and Telegraphs Department, Melbourne ; 








The firat stages of the work are being carried out, between 4 (T. 26.139 /38.) 

voyages, at the firm's Southampton Works, and the Vv L Pl r ae ties 

installation will be completed in November, when the | on entilating - -— oy — dee aS Soe 

liner is laid up. Under the new system there will be “ ice Annex er, Fender pecan Supplies Board, 

a complete change of air once every three minutes, while | Pretoria ; September 15. (T. 26,285/38.) 

over two million cub, ft. of de-humidified air will circulate | ae 

through the saloon every hour. The cooling units and | - 

trunking are being supplied by Messrs. THERMOTANK, BOOKS RECEIVED. 

Limirep, 150, Helen-street, Govan, Glasgow, 8.W.1, © Siete Gubie to Silenietes me 8: A. Mose d 

while Messrs. Foster Wueever, Limirrep, Aldwych | * H “4 B : ( ae 1 i 7 + Senin P <0 

House, Aldwych, London, W.C.2, are sub-contractors for of ccomagag “yale gtr a ee 
. and Sons, Limited Price ls. net.] 


the refrig ti ! . 
ne CeCaeNG Prat lirplane Servicing Manual 1 Complete Work of 


Messrs. Trussep Concrete Stree. Comrany, Lrwrrep, Reference for All Interested in Inspection, Maintenance, 
Horseferry House, Horseferry-road. London, 8.W.1, Rigging and Repair of Airplanes. Including Latest U.S. 
inform us that Hy-Rib mesh reinforcement has been lir Corps Maintenance Practice. By Lievt.-Cot. 
specified for the ceilings and floors of hospital, cinema! VY. W. Pack. London: Sir Isaac Pitman and Sons, 


and other buildings in Luton, Ryde, Oxford, Blac kpool, 
Worcester, Bristol, Sunderland and Liverpool. The 
firm has also been appointed reinforced-concrete engineers 


Limited [Price 25s. net 
i niversity of Michigan Official Publication. Proceed 


ings of the Twenty-Fourth Annual Highway Conference. 


for a water tower, storage tank and pump house at Held at the University of Michigan, February 15 to 17. 
Eastfield Paper Mills, Rutherglen. for a swimming bath; 1938. Ann Arbor, Mich., U.S.A.: The University of 
at the Royal Technical College, Glasgow. and for other Michigan 

buildings in various parts of the country Department of Overseas Trade No. 705 Report on 





| increased production at their recently-opened Dickinson 


| 6 in., by 60 ft. 6 in., by 37 


|} COasting 


Messrs. AKTIEROLAGET KARLSTADS MEKANISKA WERK | Economic and Commercial Conditions in the Argentine 
STAD, Karlstad, Sweden, have received an order for a Republic, April, 1938 By 8. G. Irvine. London : | 
H.M. Stationery Office Price 3s. 6d. net.) 


third turbine for the large Latvian power plant at present 
Kegums, near Riga The station | } 
It is the intention 


Druckibertragung an gesch 
und Wadlzflachen. By Dr.- 


Dd .-Forschungsheft 391 


under construction at 
mierten zylindrischen Gleit 


is to be « omplet« d by the end of 1939 








of the Latvian Government to install a fourth set at a Inc. Witnetm PEpPLerR Berlin: V.D.1.-Verlag, 
later date G.m.b.H Price 5 marks 
Theory of Industrial Gas Heating. Second edition. By 
Perer Lioyp. London Walter King, Limited. 
Braitisun STANDARD Ruspper Hose Ihe British | [Price 7s. 6d 
Standards Institution, 28, Victoria-street, London, | Der Jndikato Seine Theorie und seine mechanischen, 
S.W.1, has published a new standard specification, | optischen und elektrischen lusfihrungsarten By 
designated No. 796-1938, dealing with long-length Proressor K. J. De Junasz and Dr.-Ino. J. GeicEr. 
moulded rubber hose with cotton braided reinforcement. Berlin : Julius Springet Price 27 marks 
The publication covers amr hose for pneumatic tools, | Statutory Rules and Orders. 1938. No. 613. lir Naviga- 
compressors, rock drills and mining equipment low tion The Air Navigation (Licensing of Public Trana- 
pressure water hose for cold or hot water high-pressure port) Order, 1938 [Price 3d. net.] No. 692. fir 
water hose for garage. spraying and other uses ; chemical Navigation The Air Navigation (Licensing of Publi 


hose, excluding that for use with liquid organic solvents ; 
and brewers’ hose. Standards laid down for the 
construction, dimensions and tolerances of these types of 
hose, together with the requirements for permanent set 


Transport) Order, 1938 (Date of Commencement) Order, 
1938 Dated July 19, 1938 [Price ld. net No. 736. 
lir Nav gatior The Colonial Air Navigation (Applica 
tion of Acts) (Amendment) Order, 1938 [Price ld. net.} 


ar 











tensile strength and elongation of the lining and of the No. 778 fir Navigatior The Carriage by Air 
cover, and the adhesion and hydraulic-pressure tests on (Aden) Order, 1938. [Price Id. net.] No. 779. tir 
the complete hose Navigatior The Air Navigation (Aden) Order, 1938. 
[Price Id. net London : H.M. Stationery Office. 
Rewer Emritovmentr ror Disrressep AREAS IN — 
INDIA \ avetem of providing employment on public " 
works for distressed farm workers, hit by the failure of Sarery Ruies ror Use ry CuemicaL Works.—In 


1928 the Council of the Association of British Chemical 
Manufacturers, 166, Piccadilly, London, W.1, decided 
to draw up and issue to its members, in prov isional form, 
a set of model Safety Rules for Use in hemical Works. 
These Rules were based on the Factory and Workshop 
Act and other statutory regulations. The Rules wer 
| divided into two parts, namely, Part I, “* Model Rules,’ 
and Part Il Detailed Instructions."" Part 1 was 
completed and issued early in 1929. Various amend- 
ments and additions have been suggested in the light 


crops, has been successfully inaugurated in Hyderabad 
Koad making and maintenance, bridge building, well 
sinking, and irrigation work are the main forms of relief 
employment in the State, which covers an area approach 
ing that of the British Isles. During the present season 
four districts have been receiving organised relief of this 
kind, which will continue until the arrival of the monsoon 
in the present month In one district three roads 
being built and ten maintenance works, organised by the 
Public Works Department, are in hand Two bridges 


are 


are also under construction, and the contractors are | of the experience gained during the past nine years, 
instructed to accept all agricultural labourers who offer | and Part I is now issued in final form. including the 
themselves. In another district a sum of about 20,0001. | provisions of the new Factories Act, 1937. This is 
has been allotted for relief work on similar lines. The | obtainable. price 5s. net, by all firms interested, from the 
works are all designed to improve the affected areas in offices of the Association Part Il was also issued in 


1929, and it is hoped to revise and complete this also for 


date 


some way, well sinking and irrigation being particularly 
valuable, 


IBS lit 
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PERSONAL. 


Messrs. VEEDER-Rootr, Liuirep, have _ greatly 
Works, Purley-way, Croydon, Surrey. and though the 
plant is at present used solely for the assembly of counting 
mechanisms, Mr. R. W. Bailey, the managing director, 
informs us that the actual manufacture of certain com 


ponents may later be undertaken. 








LAUNCHES AND TRIAL TRIPS. 


* Sopreski.”’—Twin-screw passengér and cargo moto! 
ship for service between Gdynia and South America ; 
two-cycle, double-acting, airless-injection, eight-cylinder 
Burmeister and Wain-type Diesel engines built by 
Messrs. J. G. Kincaid and Company, Limited, Greenock 
Launch, August 25. Main dimensions: length, 512 ft. : 
beam, 67 ft. 3 in.; and deadweight carrying capacity. 
7,200 tons. Built by Messrs. Swan, Hunter and Wigham 
tichardson, Limited, Neptune Works, Walker, Newcastle 
upon-Tyne, 6, for Messrs. The Gdynia-America Shipping 
Lines, Limited, Warsaw, Poland. 

‘Master Exvras Kutvukxunpts.’’—Single-screw 
steamer; triple-expansion reheat engine, fitted 
poppet valves to the high-pressure and medium-pressure 
cylinders, supplied by Messrs. The North Eastern Marine 
Engineering Company (1938), Limited, Wallsend-on 
Tyne. Launch August 25. Main dimensions, 433 ft. 

ft. 3 im. Built by Messrs. 
Short Brothers, Limited, Pallion, Sunderland, for 
Messrs. The Atlanticos Steamship Company, Limited, 
The Pirwus, Greece, and London. 

* Doryssa.”’—Single-screw oil-tank motorship ; four 
stroke, airless-injection, eight-cylinder Hawthorn-Werk 
spoor Diesel engine. Trial trip, August 25. Main 
dimensions, 482 ft., by 59 ft., by 34ft. Built and engined 
by Messrs. R. and W. Hawthorn, Leslie and Company. 
Limited, Hebburn-on-Tyne, to the order of Messrs. 
Anglo-Saxon Petroleum Company, Limited, London. 





cargo 
with 


-Twin-screw passenger and troop-carr) 
ing motorship; opposed-piston, airless-injection, five 
cylinder Barclay, Curle-Doxford oil engines. Launch, 
August 25. Main dimensions, 490 ft., by 63 ft., by 35 ft. 
Built and engined by Messrs. Barclay, Curle and Com 
pany, Limited, Clydeholm Shipyard, Whiteinch, Glasgow, 
for Messrs. Peninsular and Oriental Steam Navigation 
Company, London. 

British Frpeuiry.’’—Single-screw oil-tank motor- 
ship ; single-acting, crosshead-type, airless-injection, six- 
eylinder Harland-B. and W. Diesel engine. Launch. 
August 25. Main dimensions, 463 ft., by 61 ft. 6 in., by 
34 ft. 


** Errrick.” 


Built and engined by Messrs. Harland and Wolff, 
Limited, Govan, Glasgow, for Messrs. The British Tanker 
Company, Limited, London. 

Single-screw cargo steamer for the carriage 
compound reciprocat 


“ Lipa.” 
of timber, coal and general cargo ; 
ing engines working in conjunction with a Bauer-Wach 
Launch, August 26. Main dimen 
Length, 252 ft. ; beam, 38 ft. 6in. ; and deadweight 
carrying capacity, 2,000 tons. Built and engined by 
Messrs. Swan. Hunter and Wigham Richardson, Limited, 
Neptune Works, Walker, Newcastle-upon-Tyne, 6, for 
Messrs. Polsko Brytyjskie Tow. Okretowe 8.A. (Polish 
British Steamship Company, Limited), Gdynia, Poland 
Single-screw petrol-tank motorship for 
four-stroke eight-cylinder Deutz Diesel 
Main dimensions, 157 ft.. 


exhaust turbine 





SOS 


Prank VESSEI 
service : 
Launch, August 26 


engine 
by 32 ft.. by 10 ft. 3in. The first of three sister vessels 
built by Messrs. L. Smit and Zoon. Kinderdijk, Holland. 
for Messrs. The Union Lighterage Company. Limited, 


London 








INTERNATIONAL CONFERENCE ON TIMBER UTILISATION. 

The Joint Committee on Materials and their Testing 
has received an invitation to send delegates to the Fourth 
International Conference on Timber Utilisation, to be 
held in Brussels from September 15 to 17. The subjects 
to be dealt with will include tests on the strength of 
timber in relation to building regulations. timber and 
plywood for aeroplanes, shipbuilding and other applica 
and modern possibilities of the utilisation of 
sawmill waste. Further information relating to the 
Conference, we are informed, may be obtained from the 


tions, 


secretary of the Comité International du Bois, 50, Rue 
Neuve, Brussels, Belgium. 
CoaL-Tar Paint ror IRON AND STEEL WORK. 


Satisfactory results are reported to have been obtained 
from the use of a coal-tar paint, known as Khanki 
Mixture, which has been evolved in the Punjab and is 
extensively used in that Province for iron and steel work 
in constant contact with water. One ewt. of the mixture 
contains 84 Ib. of coal tar, 10 Ib. of mineral pitch, 9 Ib 
of slaked white lime, and 9 lb. of kerosene oil. The tat 
and pitch are heated separately and then mixed, while 
still being heated, and stirred well. The slaked lime ts 


added gradually while stirring and the mixture with 
drawn from the fire, when the kerosene oil is added 
and the mixture again well stirred. Care should be 


taken to see that the mixture is not overheated durmg 
preparation, 350 to 450 deg. F. being recommended 
the correct temperature. The surface to be coated 
is cleaned and thoroughly dried and the mixture applied 
hot immediately afterwards. Two or three coats are 
recommended and should be allowed to dry thoroughly 
for a week, after which the work may be placed in service 
in contact with water. The work, however, should be 
coated again every year or, at all events, every two years 
of the mixture will cover a surface 


as 


It is stated one cwt 
of 2, 00 sq it. 
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NOTES FROM THE SOUTH-WEST. | NOTES FROM SOUTH YORKSHIRE. | 


CarpirF, Wednesday. 

The Welsh Coal Trade.—The Egyptian State Railways, 
who have always been large users of Welsh coals, were 
making inquiries for supplies spread over next year on 
the steam coal market last week. Tenders were invited 
to be submitted by October 22, for the supply of 240,000 
metric tons over six months or, alternatively, 480,000 tons 
over twelve months. Delivery in both cases was to 
commence January next. Local exporters have 
encountered keen competition from Germany and 
Poland in this trade during recent years, but despite 
price advantages they have enjoyed under subsidies, 
South Wales has been able to retain the trade. Business 
in other sections continued to mature very quietly 
throughout the week. Collieries were kept fairly busy 
in completing orders already on their books. Although 
there was ample coal available for early delivery, surplus 
stocks at the pitheads were kept within limits and 
sellers were able to maintain prices. In view of the 
expected improvement in demand under usual seasonal 
influences which generally materialises about this time 
of the year, there seemed little likelihood of any falling 
off in prices, and the tone ahead was firm. Best large 
coal continued to move off satisfactorily under existing 
contract bookings and as most concerns remained well 
stemmed ahead for these kinds, values were steadily 
upheld. Sized coals remained in very limited supply 
and a firm tone ruled. The demand for smalls failed to 
show any material expansion and with plentiful supplies 
available prices remained easy. Cokes came in for very 
little support and were dull. Patent fuel and pitwood 
again displayed little activity. 

The Iron and Steel Trade.—Quiet conditions remained 
in evidence in the iron and steel and allied trades of 
South Wales and Monmouthshire last week. Demand 
in all sections circulated sluggishly, and works, which 
were only partially engaged, were concentrating on 
completing orders already on their books. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—A dull tone prevails in the 
Scottish steel trade at present and, with old contracts 
being rapidly worked off and little fresh business coming 
in, the outlook is farfrom bright. The only encouraging 
feature at the moment is that a few inquiries for heavy 
material for export have come into the market and 
makers are very hopeful of securing this business. In 
the black-steel sheet trade the position shows no change 
and a reduced number of shifts is general. The prospect 
of some improvement in this side of the industry is, 
however, somewhat better, as fresh demands from the 
automobile trade are anticipated shortly, and there is 
the probability that the tonnage will again be considerable. 
The requirements for general domestic appliances have 


not been too good during recent months, but orders 
for Government contracts are still accounting for a 
fairly large amount of sheets. Overseas inquiries 


are better and there are indications that some good 
orders may be forthcoming before long. Prices are 
steady and are as follows :—Boiler plates, lll. 18s. 
per ton ; ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. 
per ton ; medium plates, 131. per ton ; black-steel sheets, 


No. 24 gauge, in minimum 4-ton lots, 15l. 15s. per ton ; | 


in | 
| disappol 


and galvanised corrugated sheets, No. 24 gauge, 
minimum 4-ton lots, 18/. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—No change of any kind can 
be reported in connection with the malleable-iron trade 
of the West of Scotland, and as the demand is so poor 
broken-time is all too common. The output of bar 
iron at the present time is extremely poor. The re-rollers 
of steel bars are also finding things very difficult as new 
scarce. The following are the current 
bars, 131. per ton for home 
delivery or export ; re-rolled steel bars, 121. 13s. per ton 
for home delivery, and lll. per ton for export; No. 3 
bars, 12/. 15s. per ton, and No. 4 bars, 131. 5s. per ton, 
both for home delivery. 

Scottish Pig-lron Trade.—There has been no improve- 
ment in the demand for Scottish pig-iron over the week 
and delivery instructions are much short of production. 
Foundry iron is moving very slowly and there are no 
signs of any improvement in the demand for hematite. 
To-day’s market quotations are as follows :—Hematite, 
6l. 13s. per ton, and basic iron, 5l. 7s. 6d. per ton, both | 
delivered at the steelworks; foundry iron, No. 1, 
6l. Os. 6d. per ton, and No. 3, 5l. 18s. per ton, both on 
trucks at makers’ yards. 

Shipbuilding Contracts. Huddert Parker, 
Limited, Melbourne, have placed an order with Messrs. 
The Caledon Shipbuilding and Engineering Company, 


business 
quotations : Crown 


Is SO 


os, 


Messrs. 


Limited, Dundee, for a cargo vessel of 6,000 tons. 
The machinery will be supplied by Messrs. John G. 
Kincaid and Company, Limited, Greenock, and will 


be installed at Dundee. This new vessel will be similar | 
in type to the vessels recently built by the Caledon | 
Company for Messrs. The Adelaide Steamship Company 


Limited. The Northern Lighthouse Board have also 
placed an order with Messrs. The Caledon Company | 
for a twin-screw motor tender. It will be 200 ft. | 


in length and will be fitted with Diesel machinery to 
give a speed of 13 knots. Messrs. A. and J. Inglis, 
Limited, Pointhouse, Glasgow, have received an order 
from the South African Railways and Harbours Adminis- 
tration for two powerful tugs, each of 600 tons gross. 
The machinery will be supplied by Messrs. Lobnitz | 
and Company, Limited, Renfrew. The Lyttleton 
Harbour Board has placed an order with Messrs, Lobnitz | 
and Company, Limited, Renfrew, for a tug. 





} month 








| described in detail. 


|; connections 


| the latter being 





SHEFFIELD, Wednesday. 
Sheffield University’s New Laboratories.—The new 
Applied Science Department of Sheffield University will 
be opened on Wednesday, September 14, by Sir William 
Bragg, President of the Royal Society. The new exten- 
sions have been erected at a cost of 30,0001. Sir Robert 
Hadfield gave 10,0001., and also equipped one of the 
research laboratories at a cost of 2,000/. The new main 
analytical laboratory alone, which is 103 ft. long by 
40 ft. wide, will hold 227 students. In the main ana- 
lytical laboratory hot plates and furnaces have been 
arranged in the centre of the room, and flues will keep 
|} the laboratory free from fumes. Another laboratory 
has been designed for physical testing work and the 
micro-preparation and macrography room has special 
polishing equipment, and a spray-wash bench. The 
students’ metallography room is provided with 18 micro- 
scopes. There is also a research laboratory for the 
determination of oxygen in steel, and the analysis of 
non-metallic inclusion in steel. Adjoining is a balance 
room, and nearby a laboratory for determining the 
carbon content of steel. The research laboratory financed 
by Sir Robert Hadfield contains a large quartz spectro- 
graph which is the gift of Mr. Kenneth Gray. 

Iron and Steel.—Foreign competition in certain types 
of heavy enyineering products is reported to be on the 
increase. Recently, Mr. Frederick W. Firth, chairman of 
Messrs. The Brightside Foundry and Engineering Com- 
| pany, Limited, said that “ conditions in this country 
|during the last 12 months have been good, and our 
| foundries have been well occupied throughout the year, 
producing castings weighing up to 150 tons each, while 
our roll trade has further expanded, particularly in 
jalloy rolls. We are, however, meeting with severe 
competition, especially in our engineering department, 
| which is largely interested in the manufacture of rolling 
| mills and plant for steelworks and the non-ferrous 
| industry. sincerely hope that the Government will 
| grant some further protection from abroad, particularly 
| Germany, for it must Ls appreciated that the heavy 
| engineering industry is one cf national importance, and 
| cannot progress against this unfair competition.” Con- 
| ditions in the raw and semi-finishec. steel branches show 
| little change. The quieter tire experienced during the 
| past few months is reflected in steel output statistics. 
| In July (the latest month) Shefficld’s output totalled 

94,100 tons, as compared with 133,800 tons in the same 

last year. This decline of 39,700 tons is due 
chiefly to the fact that in the last week of July over 
30,000 workers were on holiday. The aggregate for the 
seven months of this year reaches 954,000 tons, and is 
41,500 tons behind the total for the corresponding period 
last year. There is a better demand for electrical equip- 
ment. The special steel branches are operating to 
capacity. The demand for tools has broadened during 
the past few weeks. Light foundries are busy, and have 
good order books. 

South Yorkshire Coal Trade—The export market has 
developed a brighter tone. The Egyptian State Rail- 
ways are inquiring for heavy supplies, while the Swedish 
State Reserves Board is asking for tenders for 60,000 tons 
best screened steams. Exports from Hull, Immingham, 
and Grimsby last week totalled 32,300 tons, as against 
54,000 tons in the corresponding period last year. House- 
coal supplies are none too plentiful. Bunker coal is in 
iting demand. Best South Yorkshire hards are 
searce. The result is reflected in a rise of 6d. per ton for 
bunkering purposes. Industrial coal is moving better 
on inland account. Electricity generating works continue 
good customers in small coal. The house-coal market 
shows improvement. In anticipation of increased prices 
consumers are buying in bigger tonnages. The coke 
market shows little change. 








1 








BritisH STANDARD CaBLE-Box Compounps.—A new 
specification dealing with solid bituminous filling com- 
pounds for cable boxes, on systems up to and including 
11,000 volts, has been issued, price 2s. 2d. post free, by 
the British Standards Institution, 28, Victoria-street, 
London, 8.W.1. The publication (803-1938) refers to two 
types of compound, Type | being a natural bitumen-base 
compound, and Type 2 a petroleum-residue base com- 
pound. Limiting values for various characteristics of 
the material are specified, and the methods of test are 


SHUTTER-PATTERN Switcnu Sockets.—The switch 
sockets which have been recently introduced by Messrs. 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, embody a protecting shutter, 
which is operated by the insertion of the earth pin. 
Similarly the earth socket tube is protected by a shutter, 
which is operated by tne switch dolly. The switch must, 
therefore, be in the “ off’ position before the plug can 
be inserted, This operation then causes the earth pin 
to push aside @ spring-loaded bar, which opens the shutter 
over the line and neutral socket tubes. If the plug is 
withdrawn with the switch “on,” this shutter at once 
covers the tubes and thus extinguishes any arc. Simul- 
taneously, the shutter over the earth tube prevents the 
insertion of the plug until the switch has been returned 
to the “ off ” position. The switch and socket mechanism 
is mounted on a solid vitreous porcelain base. The 
between the switch and socket tubes are 

which are fitted into deep recesses, 
filled with hard wax. The wiring 
terminals are readily accessible. Three patterns are 
made and these can be supplied single-pole for currents 
of 2 amperes, 5 amperes and 15 amperes, and double-pole 
for 5 amperes and 15 amperes, 


solid copper strips, 


Sir Robert Hadfield metallurgical laboratories at the 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Cleveland pig is still in 
little demand, but with the discontinuance of imports 
of foreign foundry iron, stocks of Continental products 
have been falling steadily and are now almost cleared, 
with the result that at length there is some prospect of 
an expansion of the use of local iron. Foundries are, 
however, able to take only moderate supplies of iron at 
present, and a resumption of normal use of Cleveland pig, 
the regular make of which has been suspended for some 
time, is not yet in sight. There is next to no distributable 
Tees-side foundry pig except from makers’ stocks, which 
are not heavy. uyers are still very backward, per- 
sistently claiming that conditions justify price concessions 
and declaring that a relaxation of fixed figures is essential 
to induce customers to negotiate at all extensively. 
Merchants have command of rather considerable parcels, 
but experience much difficulty in effecting sales. Under 
existing conditions they have no hope of regaining over- 
seas trade lost during the period of acute scarcity of 
Tees-side brands. Ruling values are far from competi- 
tive with quotations for Continental iron. Fixed figures 
for Cleveland pig remain on the basis of No. 3 quality 
at 109s., delivered within the Tees-side zone. 

Hematite.— Business in East Coast hematite continues 
extremely quiet. Output is still excessive notwith- 
standing heavy curtailment of production, and con- 
siderable increase of demand is needed to justify main- 
tenance of present make. Only seven North-east Coast 
furnaces are now running on hematite pig, and the 
number of stacks in action may be further reduced in 
the near future. The unsatisfactory statistical state of 
this branch of industry is causing much uneasiness. 
Stocks both at producers’ and consumers’ works are 
embarrassingly large. Home sales are few and small, 
and export trade is practically unheard of, though 
occasional light shipments of special hematite to the 
Continent are recorded. Stabilised quotations keep at 
the equivalent of No. 1 grade of hematite at 133s. 
delivered to North of England areas. 

Basic Iron.—The quotation for basic iron is 100s., but 
the (figure is scniaul. the output of Tees-side furnaces 
being used at producers’ steelworks only. 

Foreign Ore.—Business in foreign ore is at a complete 
standstill. Imports are lighter than for a long time, but 
are more than sufficient for current needs, and consumers 
are specifying for still smaller deliveries under running 
contracts. Users are anxious to check any increase of 
their already inconveniently large stocks. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and in next to no request. Local consumers 
are amply covert d and are off the market. Sellers offer 
parcels freely at recognised values, which are ruled by 


good average qualities at 27s. 6d. at the ovens. 

Manufactured Tron and Steel.—Users of most kinds 
of semi-finished iron and steel have larger stocks than 
they care to hold, but have now little foreign material 
on hand. Producers have also a good deal of tonnage 
stored and are anxious to book orders. In the finished 
industries freer distribution of specifications for home 
purposes is expected, but export inquiries continue on a 
disappointing scale and indication of expansion of buying 
for overseas shipment is difficult to discover. Makers of 
heavy stcel keep busy, but new work is needed to follow 
contracts fast approaching completion. Manufacturers 
of light steel sections have only light order books, but 
are handling a little more tonnage than recently. Sheet 
makcrs are only moderately employed, While certain 
foundry departments are turning out substantial tonnage, 
others are very short of work, Principal market quota- 
tions for home trade stand :—Common iron bars, 131. 5s. ; 
stec! bars, 11. 18s. ; soft steel billets, 71. 17s. 6d.; hard 
stee! billets, 91. 28. 6d.; steel ship rivets, 151. 2s. 6d. ; 
iron ship rivets, 17l. 5s.; steel constructional rivets, 





161. 5s.; steel boiler plates, 111, 188.; steel ship, bridge 
and tank plates, 111. 8s. ; steel angles, 111. 0s. 6d. ; stcel 
sheets, Lil. Os. 6d.; heavy sections of steel rails, 


101. 15s. 6d.; fish plates, 141, 158. 6d.; black sheets, 
No. 24 gauge, 151. 158. ; and galvanised corrugated sheets, 
181. 10s. 

Scrap.-There is some movement in the scrap market 
after a lengthy period of idleness. Transactions in light 
and heavy steel are still unheard of, but inquiries are 
now circulating for machinery metal, surplus supply of 
which has been much reduced. Sellers of heavy cast iron 
are inclined to take a firmer stand and report buyers less 
backward. Light cast iron is still neglected. 








Launcu or H.M.S. “ Bartow.”—H.M. boom defence 
vessel Barlow was launched on August 26, complete with 
boilers and machinery on board, from the works of 
Messrs. Wm. Simons and Company, Limited, Renfrew, 
Scotland. 

University or Toronto ENGINEERING Society. 
The 1938 edition of the Transactions and Year Book 
of the University of Toronto Engineering Society con- 
tains a number of papers by students and others on a 
wide variety of engineering subjects, including ‘* Arc 
Welding of Cast Iron,” *‘ The Trolley "Bus in Municipal 
Transport,” ** The Steam Locomotive,” and ‘ Flying in 
the Stratosphere.’ All these articles, although necessarily 
somewhat short, are of distinct merit and make interest- 
ing reading. The year-book section of the volume con- 
tains accounts, many of them humorous, of the social 
and athletic activities of the students during the 1937-38 
| session. 
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PLATE XI ENGINEERING, Sepremver 2, 1938. 


VIBRATION IN AIRCRAFT. 


(For De scription, see Page 285.) 




















Fie. 17. Apraratus ror Recorpine BLApE-Tip VIBRATION. Fig. 18. PROPELLER-VIBRATION TeEstTING Ria. 














14.400 15,600 IS.300 21.600 


VIBRATIONS Per MINUTE. 


Pia. IX. Vinration oF Arrscrew BLADE SHowtrnG Nopat. Lines 


( To face page 285. ) 





ENGINEERING, Serrewser 2, 1938. PLATE XII. 


STRESSES IN WELDED PIPES. 


(For Description, see Page 289.) 





























Fie. 1. Earty StaGe or Priastic YIELD. Fie. 2. LATER STAGE oF PLASTIC YIELD. ria. 3. Sprorimen Arrer FRACTURE. 




















Fie. 4. ENLARGED VIEW OF FRACTURE. Fig. 5. Fia. 6. 


Fias. 5 & 6. Tests CoMBINING INTERNAL PRESSURE AND END Turuvst. 








(To face page 290.) a 
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THE LONG-DISTANCE TRANS- 
MISSION OF STEAM. 

Ir is generally recognised that power and heat are 
usually to be secured more economically from elec- 
tricity if supplied from large and efficient genera- 
| ting stations running at or near full load, rather than 
| by means of the independent generation of elec- 
| teicity by comparatively small and less efficient 
| steam plants, the elimination of capital costs for 
| buildings and plant, and other incidental expenses, 
|such as maintenance and supervision at the point 
| of demand, usually more than balancing the cost of 

transmission. For heating on a large scale, how- 
| ever, electricity is necessarily more expensive than 
| the direct use of steam, since rarely more than 20 per 
cent. of the heat value of the fuel is available in the 
current supplied, whereas a modern high-efficiency 
boiler will deliver to the steam main at least 85 per 
| cent. of the heat generated by combustion. 

For many years, schemes have been in operation, 
supplying steam for power and heating (in some 
cases the latter only), from central generating 
| stations. The system has been adopted on a con- 
| siderable scale in Europe and probably to a larger 
|extent in North America. In our issue of July 22 
| (page 97 ante) we referred to the latest development 
| of the kind in this country, namely, the installation 
}at the Treforest Trading Estate, South Wales. It 
| will be remembered that a paper by Dr. A. Margolis 
| forming part of a symposium on the use of steam 
for process work, and describing the Hamburg 
district heating plant, was read before the Steam 
| Group of the Institution of Mechanical Engineers, 
| last year, another by the same author having been 
|read before the Institution of Heating and Ventila- 
| ting Engineers in 1935.* Some interesting practical 
|operating details connected with the Winnipeg 

scheme were given in an article in our columns in 
| 1929.+ In a recent paper, published for written 


| 
| 
| 
| 











* See ENGINEERING, vol. exl, page 693 (1935). 
+ See ENGINEERING, vol. cxxviii. page 609 (1929). 





discussion, presented to the Institution of Mechanical 
Engineers, Professor L. F. C. A. Genéve refers to 
other schemes operating under various conditions, 
and discusses their relative merits. 

If steam could be delivered direct without appreci- 
able losses in transmission, and without the incidence 
of heavy capital charges for the transmission line, 
there is little doubt that there would be a definite 
and extensive demand, both for power generation 
locally by small efficient units and particularly for 
steam for process work and heating of large build- 
ings. Supplies of hot water to residential estates 
in the vicinity of groups of factories would also be 
practicable and would tend to reduce peaks in the 
supply load. Mr. Sydney Bryan Donkin, in dis- 
cussing this subject in a paper at the Institution of 
Civil Engineers in 1935, envisaged complete colonies 
using centrally-generated steam for industrial, 
domestic and agricultural purposes. An incidental, 
but at the same time important, asset to the com- 
munity in general would be the elimination of 
unsightly smoke stacks, and the consequent improve- 
ment in atmospheric conditions and general ameni- 
ties. 

Ignoring for the moment the practical obstacles 
to economical transmission, the most favourable 
conditions for supply would be groups, such as 
Mr. Donkin’s paper envisaged involving industrial 
and domestic demand of fairly uniform intensity, 
with the steam generating station at the centre of 
gravity of these groups. Such conditions, however, 
even in the most favourable circumstances, are 
hardly likely to be attainable. 

The transmission of steam is a much less simple 
operation than the transmission of electricity over 
considerable distances. Only in special cases, such 
jee that of self-contained enterprises like the Tre- 
forest Trading Estate and Imperial Chemical Indus- 
tries at Billingham, is it practicable to use overhead 
piping, and if this is to be located underground, the 
cost of conduits, &c., will be an appreciable item in 
the capital cost and will limit considerably the 
maximum distance to which transmission is econo- 
mical. This cost item will depend upon the size 
of pipe required, which again will depend upon the 
weight of steam to be transmitted per hour, the 
pressure in the mains and the permissible pressure 
|drop. Generally speaking, the larger the quantity 
of steam to be delivered, the smaller will be the per- 
centage of total cost involved in piping, conduits, &c. 

Loss of pressure due to friction and velocity head 
is of relatively small importance where steam is 
required for heating oniy, as the total heat of the 
steam at the point of delivery is unaffected thereby, 
but for power requirements the reduction in Rankine 
heat drop due to an appreciable drop of pressure 
would affect power output unfavourably. For long 
distance transmission, the total cost of piping, joints, 
&c., for a given mass rate of transmission will not 
vary greatly with the pressure, but the cost of 
trenching and conduits will clearly be appreciably 
less for high pressure steam. 

On the other hand, if a central station is intended 
to generate electricity by means of back pressure 
or mixed pressure turbines, as would normally be 
the case, the lower the back pressure the less will 
be the cost per unit generated. Experience with 
high-pressure piping seems to show that risk of 
explosion is extremely small, and suitable isolating 
devices may easily be introduced to limit the effect 
of a burst or leakage. The extent to which such 
devices would be necessary, naturally depends upon 
the density of population in the area served. Friction 
loss and the consequent pressure drop will, however, 
be appreciably higher for high-pressure than for 
low-pressure steam, this being a function both of 
density and viscosity, each of which increases with 
pressure and in the case of viscosity, with tempera- 
ture. The loss is also considerably greater if the 
steam is wet, mainly owing to the high viscosity of 
the water film deposited on the walls of the pipe. 
Sufficient initial superheat should be employed to 
keep it dry during the whole period of transmission, 
and this amount will depend upon how far radiation 
and convection losses can be kept within reasonable 
limits by insulation, and the amount of pressure 
energy converted into heat by friction. Since the 
actual amount of superheat in the steam determines 
| the eventual condensation point, the use of higher 
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pressures will involve correspondingly high tempera- 
tures, and special attention must be paid to the 
design of pipe joints, provision for expansion and 
efficient lagging. 

Thus it is obvious that there are a number of 
factors to be taken into consideration in settling the 
most economical pressure and temperature to adopt 
in transmitting steam over long distances. They 
include the cost of piping, supports and conduits (if 
laid underground), economical thickness of lagging, 
and best steam speed to adopt, having regard to 
friction losses and ratio of possible demands for 
power and heating respectively. 

Tn his paper, Professor Genéve discusses three 
possible alternative lay-outs. In one, special back- 
pressure turbines are installed in the central station 
working with extra-high pressure steam and supply- 
ing steam at moderately high pressure to the 
factories in the group. The electrical base load in 
this scheme is supplied by the central station and 
peak loads are dealt with in the factories themselves 
by small back-pressure or extraction units exhaust- 
ing into lower-pressure steam lines or into a low- 
pressure steam accumulator. In a second scheme, 
factories would have all-electric drives, and heating 
steam only would be supplied from the central 
station at pressures slightly above those required for 
process work. Steam accumulators would probably 
be required to deal with fluctuating loads and mixed- 
pressure turbines would be installed in the station, 
as the demand for process steam would rarely 
correspond with the demand for power from a 
simple back-pressure turbine. A_ third scheme 
assumes only high-pressure boiler plant in the central 
station, transmitting high-pressure steam direct to 
the various factories. Each factory, in this case, 
would have its own equipment designed to deal 
with the varypng demands for power and process 
steam in its own way. In the first and second 
schemes, it would be necessary to reheat the exhaust 
steam before delivering it to the supply mains, and 
in all cases as much condensate as possible must be 
pumped back to the central station to reduce the 
capacity of the evaporators required for the boiler 
feed make-up. 

The first scheme has actually been adopted in a 
number of modern installations, and would seem 
to be especially suitable in connection with the 
electrical grid system, since separate long trans- 
mission lines for electrical power would not then be 
necessary. It is, however, not very flexible from 
the point of view of future possible extensions to 
the heating system. 

The second scheme is the simplest, and Dr Margolis 
has given interesting details of such an application 
to the district heating plant of Hamburg, in which 
a number of power stations are inter-connected. 
In this, the maximum distance through which heat 
is conveyed is from the Tiefstack station to the 
Carolinenstrasse station, a distance of 6-2 miles, 
and he is of opinion that in the future it will be 
possible to combine the generation of electricity by 
steam with the heat supply of a town into one com- 
plete system. Steam at, say, 1,500 lb. per square 
inch, could be used to drive back-pressure turbines 
exhausting at, perhaps, 170 lb. per square inch, and 
this exhaust, suitably reheated, would be delivered 
to industrial users. By the provision of a substation 
at some centrally situated spot, back-pressure tur 
bines could be employed to deliver steam at about 
40 Ib. per square inch, for use in administrative 
buildings, blocks of flats, &c. Dr. Margolis’s idea 
is that a hot-water distribution system might also be 
included, with an accumulator to level out peaks in 
the demand. These suggestions from an engineer 
with long practical experieice of stegm distribution, 
deserve careful consideration, although Continental 
conditions are probably more favourable to so com- 
prehensive a scheme than is the case in this country. 
The second scheme in its simpler form, probably 
involves least capital cost, and is reasonably flexible. 

The third scheme considered by Professor Genéve 
eliminates all electrical transmission losses, but on 
the other hand, involves capital costs and mainten- 
ance charges for separate power units of somewhat 
lower efficiency than a single large unit. So far, it 
has not been adopted to any extent, mainly owing 
to the objection of industrial engineers to high- 
pressure steam, The convenience of the grid as a 
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source of electrical supply is also likely to militate AMERICAN VIEWS ON SMOKE 
against its adoption by British engineers. ABATEMENT. 

A paper by Mr. F. Carnegie, read before the | 
Institution of Mechanical Engineers in 1930, gave | 
much useful information and practical data of | 
service to engineers preparing new schemes or 


THERE have recently been issued two publications 
which, though they may give no actual picture of 
the present state of the atmosphere in the larger 

ss owns » Uni States of America, indicate the 
modernising plants involving groups of power and | : — a t =~ P ree of ee > _ -” - 
. “teal . | nature < »e 8 ‘+h are being made for the 
heating units. Professor Genéve supplements this, | M*Ure OF She eHorts which are Deing mace for tue 


: ‘ ‘ | ificati > ai The United S “Ss , 
having established formule which enable the state | purific nay! of the air. : The A nited ape Bure v0 
of Mines, in Information Circular No. 7016, has 


of the steam at any point of the flow to be calculated | . 

with reasonable accuracy if the initial condition of | issued collected extracts from the oo the 
the steam, rate of flow, size of pipe and thickness of subject by the late Dr. 0. P. Hood, formerly chief 
lagging are assumed, while he supplies sufficient on of the Mechanical Division and head of the 
practical data to enable the designer to apply the Fechnological Division of the Bureau ; and among 
formule usefully. The method of calculation is too | P&pers delivered during . short en oy pal coal 
long to be quoted here, but appears to be sound and utilisation, the University of Illinois has reprinted 
of practical value. } an exceedingly informative contribution by Mr. 

Although a series of calculations of this kind are her R. Mitchell on “Smoke, Dust and Ait 
a necessary preliminary, it constitutes, of course, | Pollution. * it would — from these vaca 
only one of the steps in the formulation of a scheme | as we that there is much the ene SeEES Caan 

. : : vaign in America as here, and with very much the 
by means of which heat can economically be supplied | P ale alt coal all ae Sea wcalindied 
to the user. An increase in the speed of flow in the | “8™° “@% OF rea CCS. Hiv. HSCE permnced om 
piping will lead to a reduction in capital costs, but ben his sed by & survey anene-anahemens 
then, in order to obtain a given pressure at i... = England from 1301 = the Royal 
consumers’ end, the supply pressure must be in- | Commission of 1818, and added : cence that ane 
creased, which would mean increased cost of elec- } to the present the Englishman has been particularly 
trical energy from the back-pressure turbines. exercised over this problem of smoke abatement, 
Capital cost can also be reduced by decreasing the and the net result of all these commissions and talks 
amount of insulation, but at the expense of higher | *° far is that London has the poputacson of being 
initial superheat and increased heat loss in trans- |" of the smokiest cities in the world. 
mission. Actually, the radiation loss with modern Perhaps Dr. Hood himself really hit the nail on 
forms of pipe lagging can be kept below 2 per cent. the head when he pointed out that smoke and 
per mile without excessive cost. atmospheric pollution are relative terms, and that 
the rising standards of living are responsible for 
much of the demand for a cleaner air. Those same 
rising standards may soon cause the demand to be 
per hour at 210 lb. per square inch and a temperature so insistent that something tangible will actually 
of 660 deg. F. (270 deg. superheat), its length being | result ; but however much may be accomplished— 
11,000 ft. This corresponds to a speed of about | and unquestionably we have advanced—shall we 
110 ft. per second and agrees closely with the speed wr catch up with the ray tg standards of — 
in the high-pressure mains at Billingham. In both | “°" that is a all SvERES on America) beginning to 
cases, however, the steam transmitted is used for look upon air-conditioning in its homes as natural, 
power veneration and the pressure drop must be and — essential . To pues Mr. Hood's words : 
limited. For steam to be used only for heating before we have attained general arvernegiy ~2 abating 
much higher speeds would be permissible f initial black smoke the standard of our desire has risen, 

so that now we object to the dust of white ash and 
pearl-grey coke, although recently sterilised in a 
white-hot furnace. Compared with the dust of 
our cities when horse-manure littered our streets, 
the present dust from our chimneys is a refined 
product, but there is no doubt about its being a 
nuisance according to our newly acquired standards. 
may be used, but with underground transmission Black smoke and dust and cinders we can see, and 
either the bellows type or stuffing-box type. joints we a annoyed by them, but now our standard 
will bp mecumery aut hse ene wey tm Gaees demands the elimination of even unseen gases that 
; come from the sulphur of burning coal. While we 
cannot see these gases, we do see their effect in 
corrosion of metals, in deterioration of stone, in 
discoloration of paint and death of vegetation. 
And so we can expect the standard of our desire to 
continually outstrip our means of attainment.” 

Dr. Hood seems not to have been disturbed by 
the smoke from domestic fires—probably on account 
of the prevalence in his country of central heating 
and the general use of anthracite and oil fuel—and 
central-heating installations can, of course, be clas- 
sified virtually as small industrial furnaces. In 
his efforts to improve the air of American cities 
Dr. Hood considered that time should not be wasted 
in tinkering with expedients to improve existing 
obsolete smoke-producing equipment, but that such 
engineering over-sight of new installations should 
be provided as to ensure a non-smoking plant from 
the beginning. There is much to be said for this. 
but perhaps in this country something of an answe! 
is to be found in the fact that rising standards of 
fuel technology are already causing all but th 
smallest industrial furnaces to be sufficiently well 
operated to reduce industrial smoke to the minimum. 
Much still remains to be done, particularly in the 
case of smaller tirms who must generate steam o1 
heat in one form or another, but whose plants ar 
too small to permit of employing properly trained 
fuel technologists. Recently the alkali inspectors 
have been pressed into service to take a hand in 
Show of the Royal Agricultural Society of England will the smoke-abatement movement, and it would — 
be held at Windsor, from July 4to 8, 1939, this be ing the to be only one step further to the employment, in 
ventenary year of the Society. Copies of the implement — —_—— . 
regulations, &c., will be ready for issue after January 2. s University of Illinois Bulletin, vol. xxxv, No. 55 
1939. [Price 50 cents.) 


Dr. Margolis states that two stations in the 
Hamburg district heating plant are connected by a 
main 28 in. in diameter, passing 250 tons of steam 


cost is a prime consideration 

Provision for expansion in long lengths of piping 
is, of course, an important consideration and may 
add appreciably to the capital cost. The increase of 
length in a mile of steel piping for a rise of tempera- 
ture from 60 deg. F. to 500 deg. F.. would be nearly 
16 ft. With overhead piping, bends of the lyre type 


costly. 

There are thus difficulties and objectionable 
features to be encountered and overcome in all of 
the schemes discussed, but the fact that several are, 
and have been for some time, in successful operation, 
demonstrates that under suitable conditions, they 
are practical both as engineering and economic 
propositions. 

So far in this country, no very serious attention 
appears to have been given to the possibility of 
combining electricity supply with direct supply of | 
steam for heating in large towns and industrial areas, 
possibly combined with the supply of hot water for 
heating and domestic purposes in residential sub- 
urban areas, but from the point of view of smoke 
abatement alone, it would be well if an exhaustive 
investigation of the relative advantages and practic- 
ability of alternative schemes were undertaken. Of 
late years, both electricity and transport have been 
regarded as of national importance, and the time 
seems to be ripe for an inquiry into the future of 
power-station development, so that residential dis- 
tricts and cities might be improved in this respect. 
The problem is by no means simple, and there is 
probably no ideal scheme, but the matter is of 
sufficient importance to warrant careful investiga- 
tion on a comprehensive scale. 
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at least large cities, of men on a par with sanitary 


inspectors, the inspector of nuisances or the Medical 
Officer of Health, whose duty it would be to assist 
industry to burn its fuel properly, with, perhaps, 
power (like the alkali inspectors) to prosecute those 
who refused to follow the advice given and con- 
tinued to pollute the atmosphere. Mr. Mitchell, 
in the paper published by the University of Illinois, 
referred to the chimney as “the open sewer of the 
air.” We appoint inspectors with power to deal 
with open sewers containing liquids and to prevent 
pollution of rivers; we have abolished the sewers 
that used to receive solids—the open midden ; and 
it may be asked why we should treat gaseous 
effluent upon a different footing, or abstain from 
treating it at all. Dr. Hood properly held that 
the maintenance of clean air in a city is a major 
problem, comparable with the supply of clean 
water, the cleansing of streets, and sewage and 
garbage removal. 

The result of the enforcement of smoke-abatement 
provisions against the larger user has made a greater 
improvement than we sometimes realise, and the 
orientation of the problem has now changed. 
Mr. Mitchell points out that in Salt Lake City in 
1919-20, 20 per cent. of the smoke was from 
domestic sources. After nine years of smoke- 
abatement work, the percentage from domestic 
sources had risen to 85 per cent. Salt Lake City 
has achieved more than many other cities. In 
Chicago, domestic sources account for 67 per cent. 
of the smoke, and in St. Louis for 33 per cent. It 
would be interesting to have comparative figures for 
this country measured in the same way. From the 
figures quoted, it is evident that air-conditioning 
has a considerable influence on the health aspect. 
The Health Commissioner for Chicago has stated 
that 60 per cent. more people die from respiratory 
diseases caused by contaminated air than from all 
other illnesses, while figures show clearly, under 
American conditions, the value of air filtration in 
the home and premises. For example, an insurance 


company found a 45 per cent. reduction in absences | 


among employees on account of sickness after 
moving into air-conditioned offices. 
It is interesting to notice that Mr. 
not blame sulphur as being the main cause of 
damage. He points out that sulphurous gases are 
highly damaging if their concentration in the air is 
greater than 3 parts per million ; tests have shown, 
however, that as a rule less than this proportion 
is present in the air of large cities, though the figure 
may be exceeded in certain industrial areas. It is 
argued that efficient cleaning of coal will reduce the 
sulphur content sufficiently to cause it to be 
innocuous, but we are a little doubtful of this 
argument, and are rather disposed to believe that 
Fulham and Battersea power stations have taken 
the proper course in removing sulphur from their 
discharged gases. Moreover, the gas industry, that 
already distributes a gas purified to 20 grains or 
30 grains of sulphur per 100 cub. ft., is taking steps 
to reduce even this trifling amount to vanishing | 


Mitchell does 


¢ 
é 


point. on account of the corrosion of appliances and | the sun’s rays from the car body on to the cell as 


the deleterious effects of the sulphur when the gas | 
is burned in flueless heaters. 

Although in theory most fuels can give rise to| 
smoke, in practice smoke is due only to the i improper 
use of raw coal. The coal industry of America has | 
already bestirred itself introduce smokeless | 
automatic coal-burning appliances suitable 
domestic use. In its own interest, the coal industry, | 
particularly the coal merchants of America, are 
encouraging the use of these appliane es as energeti- 


to 





| as official, due to the failure of the timing apparatus. 


coal inlet, Mr. Mitchell made it clear that 
99 per cent. of the coal users do not like anything 
involving extra work, and hence re always in 
the right frame of mind to change to some other 
source of heat if it is economically possible for 
them to do so.” He made the assertion that “ the 
small stoker for household use has been the salvation 
of the high-volatile coal business in many com- 
munities . because of its automatic features and 
smokeless combustion. It is at present the 
chief means of combating the smoke evil resulting | 
from burning high-volatile coal in improper equip- | 
ment.’ Nevertheless, it is not the complete answer, 
for we read: ‘ Because of the cost of these units, 
there is great need for equipment that can be 
installed cheaply for the low-income group, to make 


The change of mind that a few years have brought 
in the United States is illustrated by the remark 
that “ To-day, the individual at the back of move- 





of economy and satisfaction in the 
customer’s plant is the coal man.”’ It is evident 
that the “‘ coal man” can never be at the back of 
these movements until appliances are developed 
that will enable him to commend the burning of | 
raw coal in a smokeless manner. Hence the funda- 
mental importance of work that is now only barely 
beginning in the British coal industry. 


| Maximum 








NOTES. 
THe Lanp Sprep ReEcorp. 

On Saturday last, August Captain G. E. T. 
Eyston raised the world’s land speed record by 
a substantial margin. Previous to this run, the 
record stood at 312-20 m.p.h., secured in Novem- 
ber, 1937, by Captain Eyston himself. The record 
based on two runs over a measured mile in 
opposite directions, and on Saturday, Captain 
Eyston covered the mile on the outward run in 
10-36 seconds, and on the inward run in 10-48 
seconds, giving a mean speed of 347-49 m.p.h. on 
| the outward run, and 343-51 m.p.h. on the inward 
run, or an average speed over the measured mile of 
345-49 m.p.h. Both this record and the previous 
one were made on Bonneville Salt Flats, Utah, in 
the “ Thunderbolt,” which is equipped with two 
| Rolls-Royce engines, each capable of developing 
2,350 brake horse-power. The car had _ been 
improved by alterations to the outward form, the 
springing, and the brakes, between the two records, 
{and it is of interest to note that Captain Eyston 
| stated, after establishing the new record on Satur- 
day, that the throttle had not been fully opened 
on either the outward or return runs. It may be 
recalled that on Wednesday, August 24, Captain 
Eyston estimated that he had exceeded 350 m.p.h. 
on the return run after an outward run timed at 
347-16 m.p.h., but this record could not be recorded | 


9" 
, 
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This apparatus embodies a photo-electric cell, and 
the failure is stated to be due to the reflection of | 
the car passed through the beam. To overcome | 
this, the car was painted black for the record run 
on Saturday. It appears from the speed attained 
on the run on Wednesday, and the fact that the | 
throttle was not fully opened on the Saturday run, 
that the car is capable of establishing a higher | 





| possible that Captain Eyston will atte mpt to | 
| achieve a still higher record. An attempt to improve 


on the record may also be made by Mr. John Cobb, | 


it possible to completely reduce the smoke nuisance.” | 


ments to reduce air pollution and to ensure the | 
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and structures of steel and cast iron, of which the 
chairman was Professor H. M. Howe, and the 
English members, Professor (now Sir) H. C. Harold 
Carpenter, Dr. J. E. Stead, and Dr. W. Rosenhain. 
This definition stated that pearlite is “the iron- 
carbon eutectoid consisting of alternate masses of 
ferrite and cementite. A conglomerate of about 
six parts of ferrite and one of cementite ; when pure, 
| contains about 0-90 per cent. of carbon and 99-10 
per cent. of iron.” This definition, Professor 
Sauveur emphasises, implies that pearlite is clearly 
| lamellar i in structure, resulting from the slow cooling 
; through their thermal critical 
ranges, end his euliteniiiele is that, latterly, some 
authoritative writers have proposed to describe all 
aggregates of ferrite and cementite, with the 
exception of martensite, as pearlite. In other 
| words, they wish to include, in the term pearlite, 
|the constituents hitherto designated troostite and 
|sorbite. This, he states, and quite rightly, should 
not be tolerated, and, although apparently the 
implication is that it is certain American writers 
who are at fault, he puts forth the suggestion that 
it would be desirable for an international committee 
of leading metallurgists in all countries in which 
metallographic studies are actively pursued, to be 
set up to give a definite ruling on the question. 
We believe that in this country all responsible 
| Wor kers are unanimous in making a clear distinction 
| between the constituents pearlite, sorbite and 
| troostite, and that no departure from established 
| practice is contemplated. The scientific relations 
| between Great Britain and the United States, 
| however, are so close and cordial that it would be a 
| pity if the value of some of the technical data 
exchanged were impaired by doubts regarding the 
exact meaning of certain of the terms employed. 
It is, obviously, imperative that the nomenclature 
adopted should receive universal acceptance, and 
the appointment of an international committee is, 
perhaps, the best means of achieving this end. 
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Roap DEVELOPMENT IN GREAT BRITAIN. 

THE meeting on Monday morning, August 22, 
was devoted to transport problems, the first item 
on the programme being a paper by Major F. C. 
Cook, C.B., D.8.0., M.C., entitled “ Road Develop- 
ment in Great Britain.” Major Cook read his paper 
in abbreviated form and afterwards showed a number 
of slides illustrating road-testing apparatus, sections 
of Roman roads, German and American motor 
roads, British roads, road bridges, &c. At its 
conclusion, the President, Professor R. V. Southwell. 
F.R.S., pointed out that the whole of the time 
allotted to the paper had been utilised, so that it 
could not be discussed. He, however, invited the 
Recorder, Wing Commander Cave-Browne-Cave, 
C.B.E., to read a be em which had been 
received from Mr. E. H. Fryer, Deputy Secretary of 
the Automobile pot iation. In the course of this, 
Mr. Fryer expressed the view that the present policy 
did not provide sufficient width for adequate roads 
of a purely utilitarian character. Trunk roads of a 
total width of 120 ft. in heavily trafficked districts 


for | record sited a ae further alteration, and it is | were insufficient for the traffic of to- day, quite 


irrespective of future requirements. Observations 
of the work now being carried out on the Kingston 
and Sutton by-passes proved the case, and according 


cally as they can. Mr. Mitchell reviewed in detail the | who is at present at Bonneville Salt Flats with his | to a rece ntly reported statement by a former County 


suggested means for reduction or prevention of | 
smoke and pointed out that the smokeless fuels | 
are eagerly sought after in America. “ There | 
are not enough of these fuels to go round, but even 
so, domestic consumers are willing to pay a premium 
for these fuels in regions where high-volatile coals | 
can be marketed cheaply.” The cleaning of coal | 
is believed to have little effect on smoke production. | 
Industria] plants are the easiest to operate smoke- | 

lessly by reason of the facilities available, but | 
attention must be paid to “fly ash,” especially | 

from forced-draught and pulverised-coal plants. 
Special firing methods will reduce smoke almost 


to vanishing point, but, speaking as a coal man to! sider the nomenclature of the microscopic substances | for Motor Cars, 


Railton special car. | 


NOMENCLATURE IN FERROUS METALLOGRAPHY. | 


In a note in the current Bulletin of the American 
Society for Testing Materials, Professor Albert 
Sauveur draws attention to differences of opinion 
'which have arisen in recent years, among workers 
engaged in metallography, regarding the meanings 
|which should be attached to the iron and steel 
| micro-constituents pearlite, sorbite, and trocstite. 
'He quotes the definition of pearlite, published in 
1912 by a committee set up in 1910 by the Inter- 
national Association for Testing Materials, to con- 


| Parliamentary 


ingineer of Middlesex, the Great West-road received 
sanction for a total width of 80 ft., 
which the engineer was able to get extended to 
120 ft., although if he had foreseen the conditions 
of to-day he would have tried to make it 240 ft. 
wide. As no other contribution to the discussion of 
Major Cook’s paper could be taken, we need only 
add that it will be reprinted in an early issue of 
ENGINEERING. 


TorQvuE ConNVERTER FOR Motor Cars. 
Professor Southwell then invited Professor F. C. 


| Lea to read his paper entitled ‘‘ A Torque Converter 


” 


which we reprint on page 268 
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of this week’s issue, so that it is not necessary | the investigations and to Messrs. Ferodo, Limited, | applied to these phenomena was too common to 
|for the loan of material and for help with experi- 


to refer to its subject matter here. Although 
Professor Lea read only a part of his paper, but 
little time remained for discussion. At the con- 
clusion of his remarks, however, Professor B. P. 
Haigh said that the author had given him an op- 
portunity of testing a car fitted with the torque 
and he had found it a delightful 
Although there were not many hills 
was possible t« 


converter 
experience. 
in the vicinity of Cambridge, it 
judge of the car's acceleration. One could creep 
up to a crossing at low speeds, while waiting 
for traffic, and when this had passed, shoot up 
to 30 m.p.h. almost before passing the crossing. 
An interesting feature of the transmitter was the 
opportunity it gave of getting a 3:1 or 3}: 1 
ratio coupling without a mechanical change, and 
the flow as to get a l: 1 
coupling. We were familiar with the 1 : 1 coupling 
and there were also cases of a 3}: 1 coupling, but 
these had to be associated with a separate mechanism 


a 


ilso of altering 80 


for getting a direct drive ; also the oil became very | 


hot. After a two-hours run on the previous day, 
however, he had pressed his finger firmly on the 
corner parts of the transmitter and held it there for 
20 without being hurt. He 
appreciated the theoretical point brought out in the 
paper regarding the of turbulence in a 
convergent passage. 


some seconds also 


absence 


Mr. J. R. Green asked if any form of mechanical 
clutch were fitted for use when the car was stationary, 
and to this Professor Lea replied in the negative. 
With the engine ticking over, he said, the car would 
remain stationary, although there might be a slight 
movement if the engine were running too fast. On 
an incline, the engine could be run so that it just 
held the car, but, of course, any movement could 
be prevented by applying the brake. He thought 
the control was perfect for standing conditions. 
A small lever was employed for reversing the drive. 

Wing-Commander Cave-Browne-Cave said that 


| The minimum essential data were : 


mental details. 

The second paper, on * The Calculation of Train 
Running Times,” was by Mr. D. M. Wilcox. It 
discussed methods by which train running times can 
be determined from the known power output of the 
locomotive and the resistances to be overcome, and 
stated that if the run, locomotive and train were 
fixed the problem was to find the speed and time. 
The line charac- 
teristics, including the vertical profile and speed 
restrictions ; and the locomotive and train charac- 


teristics, including the acceleration-speed curve on | 
the level with the locomotive pulling its hardest | 
and the deceleration-speed curve on the level due | 


to braking. The loading of the locomotive must 
be within its maximum for everyday working, and 
it was suggested that a locomotive at 75 per cent. 
of its maximum boiler evaporation would be a good 
compromise for normal everyday working. The 
two extreme conditions of working a locomotive in 
order to average a certain speed within the maxi- 
mum were then dealt with and the effect of stops 


and speed restrictions at different average speeds | 


discussed. The effect of slow uphill speeds on the 
average speed was also considered and a method 
used by the London Midland and Scottish Railway 
for obtaining speed-distance curves was explained. 
Finally, a proposed empirical method for finding 
average speeds was referred to. This was suitable 
for main-line runs with a length of not less than 
30 miles between booked stops and was as follows : 
Where constant indicated horse-power conditions 
occur, the average running speed for everyday 


working can be 85 per cent. of the maximum 
limiting speed on the level. Where constant-speed 
conditions occur on an up and down run, the 


|average running speed for everyday working can 


the author had given convincing figures with regard | 
to economy, but he thought that engineers would | 


like some data regarding the efficiency of the trans- 
mission at various velocity ratios. In reply, Pro- 
Lea expressed regret that the 
ipparatus had not been available to obtain these 
He hoped, however, to obtain them in the 
near future. 


fessor 


figures. 


RAILWAY BRAKING AND TRAIN RUNNING TIMEs. 


The remainder of the morning was occupied with 
the presentation of two papers by junior 
engineers, the first being entitled “ The Braking of 
Railway Trains and Some Tests Made to Determine 
the Coefficient of Friction under Various Conditions.” 
Its author was Mr. C. H. Edgecombe. The paper 
stated that it was generally accepted that 
coeflicient of friction of cast iron on steel decreased 
with speed, so that to obtain a minimum stopping 
distance the brake pressure must be increased at 
high speeds and proportionately reduced with 
reduction in speed ; or a brake-block material must 
be employed which gave a constant coefficient of 
friction at all speeds. The paper included a curve 
illustrating the relationship between coefficient of 
friction and speed unde: normal working conditions, 
and also illustrated and described the apparatus with 
which the results had been obtained. Curves of 
deceleration obtained with this apparatus were also 
included. The author pointed out that the shape 
of the curve for the coefficient of friction was 
important in any scheme for reducing the stopping 
distance of a train by means of the conventional 
vacuum brake using a brake-block pressure which 
was to be varied with the speed of the train, but 
also mentioned that no such arrangement would be 


short 


necessary | 


the | 


be the maximum sustained speed on the ruling 


gradient. These two empirical rules take account 
of average speed restrictions. 

No time remained for the 
papers, and the meeting was then adjourned. In 
the afternoon the Section visited the works of 
Messrs. Pye Radio, Limited. It may be mentioned 
here that concurrently with the above session a 
joint discussion was held with Section 
matics and Physics) on Magnetic Measurements 
with Specific Reference to Incremental Conditions. 
We shall deal later with the papers and discussion 
at this joint session, which was held in the Engineer- 
ing Laboratory, under the chairmanship of Professor 
W. Cramp. 


discussion of these 


SYMPOSIUM ON VIBRATION. 
On opening the meeting on the morning of Tues- 
day, August 23, the President, Professor R. V. 


Southwell, mentioned that the morning would be | 
| devoted to a symposium on vibration, which would | 
|commence with a demonstration on 


** Resonance in 
Relation to Mechanical Vibrations,” by Professor C. 


E. Inglis, O.B.E., F.R.S. Professor Inglis, the Presi- | 
dent remarked, described this as a refresher course | 


to remind the members of the principles involved. 
Professor Southwell also took the opportunity of 
thanking Professor Inglis for the use of the room in 


| which the Sectional Meetings were being held, and 


needed with a brake block having a constant co- | 


Further investigations on the 
effect of varying brake-block pressures on the 
coefiicient of friction with and with 
Ferodo, he said, had still to be carried out. The 
results far obtained, however, showed that 
Ferodo a much constant coefficient of 


efficient of friction. 


cast-iron 


sO 


had more 


friction than cast-iron, and when used in conjunction 
with any device for varying the brake pressure with 
speed would require less variation than cast-iron. 
In conclusion, the author expressed his indebtedness 
to Mr. W. A. Stanier for permission to carry out | 


also for the arrangements made for the Committee 
meetings. 

Professor Inglis said the subject of mechanical 
vibrations could hardly fail to be of interest to any 
engineer who was still scientifically-minded, as it 
abounded with phenomena that excited curiosity 
and problems of great practical importance which 
called for solution. Just as in this age of machine- 
made products we always welcomed the advent of 
a technical process which made a demand on crafts- 
manship and manual dexterity, so we might feel 
grateful that in problems relating to vibration, 
nature had provided us with a range of mysteries 
which could only be explained and elucidated by the 
application of incisive mathematical analysis. In 
many directions of engineering science that vague 
commodity known as common sense would carry 
one a long way, but no ordinary mortal was en- 
dowed with an inborn instinct for vibrations. Mech- 
anical vibrations, in general, were too rapid for the 
utilisation of our sense of sight, and common sense 





A (Mathe- | 


} be other than a source of danger. A vibration, in the 

strictest sense of the term, was a motion which re- 
| peated itself in all respects after a definite interval 
of time, this interval being termed the periodic time 
| and the number of periods per second being termed 
|the frequency. The most fundamental form of a 
vibration was a simple-harmonic motion, in which 
the displacement plotted to a time base was de- 
| picted by a simple sine curve. Any periodic dis- 
placement, no matter how complicated it might be, 
could be analysed into the super-position of a 
number of simple-harmonic motions of different 
amplitudes and different frequencies. 


Professor Inglis went on to explain the pheno- 
mena of beats and resonance, and the modes of 
vibration of a beam. He also showed the whirling 
of a long slender vertical shaft which was run up 
to a high speed and allowed to slow down gradually. 
| While doing so the shaft first showed two nodes, 
then one node and, finally, whirled throughout its 
| whole length like a skipping rope. Professor Inglis 
next demonstrated the vibrations of a strut in the 
form of a long strip with a weight attached to the 
centre. Without any end load, the strut vibrated 
at a high frequency, but the frequency diminished 
as the end load was increased until a state of in- 
stability was reached. Another experiment shown 
was the whirling of a long slender vertical shaft, 
having a disc wheel mounted at its centre. As the 
speed of rotation of the shaft was increased, violent 
whirling was noticed at a certain critical speed, but 
|the whirling died down and the shaft ran quite 
steadily as the speed of the shaft was increased still 
|further. Professor Inglis dealt in some detail with 
the oscillations set up by the passage of a pair of 
wheels and axle along a railway track. He ex- 
| plained that in the case of a pair of wheels and axle 
having a combined weight of 1-8 tons the natural 
frequency which might be anticipated with a normal! 
type of ballast was about 48-5 periods per second. 
If the sleepers were pitched 30 in. apart, resonance 
would be developed at a speed of 82-6 miles per 
hour, and at that speed the undulating movement 
|of the wheel as it passed along the track would 
reach its maximum. 





Professor Inglis passed on to consider oscillations 
excited by solid friction, examples being the screech- 
ing of brakes and the bowing of a violin string. He 
then demonstrated the phenomenon of the “ gallop- 
ing ’’ wire, using for the purpose a light wooden bar 
of semi-circular cross-section suspended at each end 
on two light springs, so as to be capable of oscillating 
in the vertical plane. The flat face of the bar was 
vertical, and when a horizontal stream of air was 
blown by a small electric fan on to this face, the bar 
commenced to oscillate, the oscillations gradually 
building up to a considerable amplitude. Professor 
Inglis explained that the phenomenon was due to 
the fact that the resultant wind, owing to the lateral! 
movement of the bar, met the flat surface at an 
angle and flowing over the curved surface at the back 
of the bar produced a vertical lift. The lift, it may 
be remarked, is always in the direction of motion, 
the oscillations being due to the action of the 
springs. The next experiment shown was the coup- 
ling of two heavy pendulums of the same period by 
means of a light spring connected between the rods. 
When one pendulum was set swinging, the impulses 
|transmittted through the spring caused the other 
to commence to swing, its oscillations gradually in- 
creasing to a maximum, and those of the first pen- 
dulum diminishing until it came to rest. The 
oscillations of the first pendulum then recommenced 
and increased to a maximum, while those of the 
second died away. The effects continued for a con- 
siderable time. An analogous effect was produced in 
a striking manner by means of a helical spring 
carrying at its lower end a horizontal bar to which 
two weights were attached. When the spring was 
extended and then released, the weighted bar first 
oscillated in the vertical plane only, and then com- 
menced to perform torsional oscillations, about the 
axis of the spring. These torsional oscillations in- 
creased to a maximum, while the vertical oscillations 
died out, the latter then reeommencing as the former 
died down, and so on. Passing on to the prevention 
or cure of vibration, Professor Inglis showed the 
application of his harmonic vibration damper to the 
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case of an oscillating beam. For particulars of this 
we may refer our readers to a paper read before the 
Institution of Naval Architects in 1933, and repro- 
duced, in abridged form, on page 445 of our 135th 
volume. 

The next contribution to the symposium was a 
paper by Dr. F. H. Todd, on * Vibration in Ships.” 
We shall reprint this paper in a subsequent issue of 
ENGINEERING, so that here we need only make a 
brief reference to its subject matter. The author 
pointed out that a ship, being a steel structure, was 
particularly liable to vibration, the exciting forces 
arising from the propellers or from lack of balance 
in the main engines or auxiliary machinery. The 
resulting vibration, he said, might be either of a local 
nature or a general vibration of the whole hull 
girder. Vibration found on an existing ship might 
be reduced by improving the balance of the mach- 
inery, ensuring accuracy of manufacture in the pro- 
pellers, perhaps by a change in the design of the 
latter, by the use of a vibration damper, or by local 
stiffening of the structure. Resonant vibration of 
the whole hull could be avoided in a finished ship 
if the natural hull frequencies could be calculated in 
the design stage, since the frequencies of the dis- 
turbing forces would then still be capable of adjust- 
ment. Methods of calculating these natural fre- 
quencies, Dr. Todd stated, had been developed, 
considering the hull girder as a simply-supported 
beam immersed in water, and the calculated values 
had been compared with those obtained by observa- 
tion. The first natural frequency for vertical vibra- 
tion, with two nodes in the length of the vessel, 
could now be predicted with reasonable accuracy, 
but further data were required for different types of 
ships and, particularly, reliable figures for the first 
horizontal frequency. 

The paper was summarised by Dr. Todd, and the 
President, in thanking him, called attention to the 
problem of introducing damping in structural steel- 
work. He then invited Major B. C. Carter to give 
his paper on “ Vibration in Aircraft,” which we 
commenced to reprint on page 256 ante; the con- 
cluding portion appears on page 285 of this issue. 
In order to leave some time for discussion, Major 
Carter read only the introductory part of his paper, 
explaining the remainder of it with the aid of lantern 
slides. 

A brief discussion followed the delivery of the 
three contributions referrred to above, the first 
speaker, Mr. A. P. Patterson, asking Dr. Todd if he 
could state how the amplitude of vibration varied 
with the tip clearance expressed as a percentage of 
the propeller diameter. He also wished to know if 
the amplitude varied with the power loading of the 
propeller. In reply, Dr. Todd expressed regret that 
he could not give this information. He had no 
records from the same ship fitted with propellers of 
different diameters. 

Mr. J. R. Green inquired why ships’ propellers 
were never placed in the bow, as that would appa- 
rently be a better position than the stern from the 
point of view of vibration. Dr. Todd replied that 
one reason for this was that when a vessel was not 
fully loaded and was pitching badly the propeller 
would come out of the water more at the bow than 
at the stern. It would also be more exposed to dam- 
age at the bow, and there were probably other 
reasons for placing it at the stern, which he could 
not think of at the moment.. Wing-Commander 
Cave-Browne-Cave remarked that if the propeller 
were placed in the bow, it would be working in 
relatively slow water, whereas at the stern it would 
be working in water moving with the ship, and he 
thought the efficiency would be higher. Referring 
to the mounting of aero-engines, he asked Major 
Carter what degree of elastic freedom could be 
allowed in engine mountings? In reply, Major 
Carter said the question of engine mounting was 
of considerable complexity, the engine having six 
degrees of freedom. It was necessary to provide for 
the ticking-over condition, as well as the flying 
condition, and the cowlings which had to be fitted 
for aerodynamic reasons would cause difficulty if 
much flexibility were permitted. Landing shocks 
and the control connections had also to be considered; 
the question of damping also came in. The problem 
was, in fact, a very complicated one, and he thought 
it would be necessary to go on with the hit-and-miss 
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method. Dr. Todd remarked that in a motor-car, 
the engine and gearbox were usually made in one 
unit and mounted on rubber. As the propeller shaft 
was fitted with universal joints it exercised very 
little restraint. On the other hand, a ship had a 
propeller shaft of large diameter, running in 10 or 12 
bearings, and if a flexible mounting were used for 
the engine, some form of universal joint would have 
to be employed, and that would be hardly practic- 
able. 

Wing-Commander Cave-Browne-Cave then said 
the most satisfactory solution appeared to be to 
reduce the natural frequency itself rather than to 
}employ damping. He mentioned a case of a Diesel- 
| engine driven generator set on a yacht, which was 
mounted on carefully-designed steel springs without 
any damping at all. In this case, he said, the 
| amount of vibration from the engine was very slight. 
He stated, however, that when the main engines of 
the yacht were runnigg at a certain critical speed, 
the generating set * simply leapt about.’’ The last 
| speaker, Dr. E. Giffen, asked what amplitude or 
| frequency of vibration actually caused the most 
| trouble, and to this Major Carter replied that the 
| question of human response to vibration was being 
; examined by Dr. Postlethwaite, as mentioned in the 
paper. He thought that acceleration was the basis 
of discomfort, but the results of the investigation 
would be published shortly. 

The meeting was then adjourned. 

(To be continued.) 
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Handbook of Aeronautics. Vols. 1, If and Ill. Third 
and revised edition. London: Sir Isaac Pitman and 


Sons, Limited. [Price, Vol. 1, 30s. net ; Vols. IT and 

III, 258. net, each.]} 

One of the foremost aims of a technical institution 
is to foster and encourage a high standard of 
practical training and theoretical knowledge in its 
own special field, and in furtherance of such aim, 
to facilitate the provision of suitable means of 
instruction. The Royal Aeronautical Society, 
throughout its long and distinguished career, has 
pursued this aim with undeviating constancy and 
with a large measure of success. As Mr. C. R. 
Fairey, who was president in 1931, has pointed out, 
it is the object of the council to encourage in every 
way the compilation and the dissemination of 
accurate aeronautical information ; and the student 
is likely to agree readily with his further statement 
that the technical information of aviation has grown 
at an astonishing speed during the past ten years, 
is widely scattered, and often not easily accessible. 
The publication, therefore, under the auspices of the 
Society, of a reliable handbook is justified. 

The first edition of the Handbook of Aero- 
nautics was published in 1931, and was quickly 
followed by a second edition. A third edition 
has now been published and has been considerably 
enlarged and largely rewritten. The editors—the 
present and former secretaries of the Royal Aero- 
nautical Society—have evidently spared no pains 
to secure contributors from the highest and most 
authoritative ranks; the Air Ministry, the Aero- 
nautical Research Committee, and leading firms in 
the industry, and indeed all possible sources of 
reliable information, have been requisitioned. 
There can be no hesitation in recommending the 
result as a standard work of reference in the large 
and rapidly growing field of aeronautical engineering. 
The high standard set in previous editions has been 
well maintained, and in these three volumes, totalling 
something like 1,500 pages, is packed a veritable 
mine of information on every aspect of a vast 
subject likely to be of interest to the engineer and 
designer. So far as can be seen, the text is a model 
of conciseness. The first volume contains eight 
sections on aerodynamics, performance, construc- 
tion, materials, instruments, air survey and photo- 
graphy, meteorology, and the design and construc- 
tion of gliders and sailplanes. Most of these 
sections have a separate index, while a general index 
for the whole volume is given at the end. Vol. II is 
entirely devoted to aero engines, while Vol. III 
deals in two sections with design data and airscrews. 

The Reports and Memoranda of the Aeronautical 








Research Committee, the publications of the Air 
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Ministry, including specifications and other impor- 
tant sources not so readily available, have been 
freely drawn upon, and the presentation of data 
and formule is on a generous and comprehensive 
scale, while the mathematical treatment generally 
appears to be adequate. 

To those who were in any way associated with 
the early work of the Advisory Committee for 
Aeronautics (as it was then called) over twenty-five 
years ago, the advance in knowledge in this field, 
as revealed in these solid volumes, is as impressive 
as the records so constantly being made, which a 
few years ago would have been almost beyond 
imagination. 





Four volumes. London : 


The Science of Petroleum. 
Oxford University Press. 


Humphrey Milford, The 

[Price 151. 15s. net.} 
THE number of human activities into which petro- 
leum does not enter directly or indirectly to-day 
must be very few indeed. To all engineers, especially 
mechanical engineers, lubrication is a fundamental 
problem and liquid fuel is only slightly less so, 
while to every individual the derivatives of petro- 
leum in some form or other are necessary, though 
usually unconsciously accepted, in the complexities 
of our modern civilisation. It is therefore only 
natural that the mineral-oil industry should have 
become one of the major industries of the world. 
Its expansion has been very rapid, for it is only 
seventy years since petroleum was worked on a large 
scale. Research since that time, ever becoming 
more intensive, at every point between oil well 
and consumer, has produced spectacular results 
that have contributed to the development of almost 
every branch of human enterprise. 

The publishers of the work, to the first two 
volumes of which we propose to confine ourselves 
at the moment, believing that the time has come 
for the compilation of a balanced and comprehensive 
treatise that shall be critical in treatment and 
embrace every aspect of the prospecting, production, 
refining and transportation of mineral oil and natural 
gas, arranged accordingly for the issue of this work 
under the joint editorship of Dr. A. E. Dunstan, 
Chief Chemist of the Anglo-Iranian Oil Company ; 
Professor A. W. Nash, Head of the Department of 
Petroleum Technology, University of Birmingham ; 
Dr. B. T. Brooks, consulting chemist, of New York ; 
and Sir H. T. Tizard, Rector of the Imperial 
College of Science and Technology. They have 
been assisted by twenty-one associate editors ; in 
all, over 300 authorities have contributed about 400 
articles. ‘The eminence of these contributors, drawn 
from many countries in Europe and from America, 
is a measure of the importance of the work. 

In Volume I are naturally collected articles 
bearing on the origin and production of crude 
petroleum. It is divided into 17 sections comprising 
nomenclature ; statistics; origin; distribution ; 
migration; natural accumulations; geological 
methods of exploration; geophysical methods of 
exploration ; methods of drilling ; sampling, coring, 
and bore-hole surveying; production; oilfield 
waters; power in oilfield development; the 
measurement of oil, gas, and water in oilfields ; crude 
oil in transport ; natural gas transport; and the 
storage of oil and gas. While the accounts of the 
modern methods, geophysical, seismic, electrical and 
gravitational, of exploration are of general interest to 
all, the engineer will probably be more immediately 
concerned with the excellent descriptions of the 
methods of drilling, the special alloys used for 
drilling bits, core drilling, oil-well cementing, casing 
and sucker rods. In the section on power in oilfield 
development articles are presented on the use of 
steam equipment, internal-combustion engines, and 
the general electrification of oilfields. 

As well as being the oldest method, steam is still 
regarded by many as the ideal medium for oil-well 
drilling because it is flexible in providing power at 
both high and low speeds, while it is easy to reverse 
the drilling machinery without delay. Owing to the 
nature of drilling operations and the wide variations 
of conditions in different oilfields and geological 
formations, it is difficult to get actual test data. In 
spite of the advantages of steam, the modern com- 
pression-ignition engine is gradually establishing 








itself for various drives, particularly for drilling, 
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a fact largely due to its economy and the availability 
of cheap fuel, especially in isolated areas. The units 
vary from 120 h.p. to 400 h.p. The special prob- 
lems of oilfield electric power relate to the actual 
drilling or pumping points, the generation, trans- 
mission and distribution being of a common type. 
The size of motor most usual in percussion drilling 
for depths down to 2,300 ft. is 75 h.p.; for greater 
depths 100 h.p. is needed, but for rotary drilling 
the size varies from 100 h.p. to 300 h.p. In the 
section on crude-oil transport are treated the 
problems arising from the flow of fluids in pipes ; 
corrosion and protection of pipe-lines ; road, rail 
and sea transport; and the design and operation 
of terminals. The 
oil and gas form the subject of the 


various systems of storing 
final section in 


sca 


this volume. 

The eight sections comprising Volume II deal 
with the first portion of the chemical and physical 
principles of the refining of mineral oils and dis- 
cuss the nature of crude petroleum; the physical 
and chemical properties of petroleum and its pro- 
ducts ; general analysis and testing; history and 
development of refining; casing-head gasoline 
extraction ; natural and refinery gases ; and distilla- 
tion. To the engineer there are many articles of 
yreat interest and importance in this volume, such 
viscosity the of 
plasticity, specific gravity, combustion data, testing 
ind analysis, development of refining, distillation, 
and the manufacture of white spirits, naphthas and 
petroleum solvents. It will be gathered from the 
above that this work is a very comprehensive one. 
The articles are clearly presented and are accom 
panied by numerous tables, diagrams and illustra- 


characteristics, measurement 


Hh 


tions; many references are given. 

We propose to deal with Vols. II] and IV of this | 
work in a subsequent issue, but it may here be noted 
that as the technique of the petroleum industry 
advances very rapidly, the publishers propose t 
issue supplementary volumes under the same editor- 
ship from time to time when the progress of research 
and development makes this course desirable. 


The Evolving House Volume III Rational Design By 
1. F. Bemis Cambridge, Mass., U.S.A The 
Technology Press, Massachusetts Institute of Tech 
nology London B. T. Batsford, Limited Price 
17s. net 


NEVER at any previous period of world history has 
there been so universal an interest taken in housing 
for the community at The governments of 
the industrialised countries have, in many cases, set 
up Housing Departments of one kind or another to 
investigate and facilitate the carrying out of sound 
and economic housing programmes. In the face of 
widespread building activity it seems astonishing 
that no real effort has been made on the part of any 
responsible authority to utilise the obvious advan- 


large. 


tages in mass production to reduce fabrication and 
erection costs, while speeding up the vitally neces- 
sary work 

In this recent book on “ Rational Design, 
Volume IIL of * The Evolving House,” by Mr. A. F. 
Bemis, a strong case is made for mass-production 
methods, as applied to house construction. Clearly, 
any attempt to use such methods necessitates some 
measure of standardisation, and for this Mr 
Bemis has evolved a most interesting system. In 
order to avoid the evil of a few standardised designs 
endlessly repeated, he proposes that only the con 
should be standardised. These 


structional units 


units are, however, chosen so as to be capable of 
infinite combination, thus leaving the individual 


designer free to exercise his skill. This can clearly 
only be achieved if the unit is made small enough, 
and this where Mr. Bemis makes his real 
contribution to mass-production design. 

After much research he concludes that his module 
(unit of measure) best fulfilled all requirements if it 
were cubical and of a 4-in. dimension. Therefore, 
once adopted, all measurements of any house are 
taken to the nearest half-module, i.¢., 2 in., and no 
odd dimensions occur, as they do to-day, when a 
room may measure, say, 15 ft. 0} in. by 12 ft. 54 in. 
Briefly, this module conforms with the sizes of the 
majority of American building materials and _ its 
advantages in setting out machines for producing 
component parts is obvious. The full implications 
and consequences arising from the adoption of this | 


1s 


| however, 
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cubical modular system are well discussed in the text, 
but cannot easily be summarised. 

The second part of this book is devoted to a 
remarkable compilation of all important efforts in 
mass-produced housing that have yet been pub- 
lished or tried in America and elsewhere. Here are 
given drawings, specifications, and comments on 
the systems with their histories to date. This 
section will prove most valuable to anyone con- 
sidering the subject, as it shows what has already 
been done in many countries, besides indicating 
what should not be done. Most of the methods 
illustrated betray greater ingenuity than practic- 
ability and are therefore of little positive value. 


‘** Rational Design,” despite the somewhat long- | 


winded exposition of the modular theory, is a book 
which sets out clearly most of the main points and 


: : | 
arguments for mass production in house construe: | 


tion, and also forms an excellent reference to 
the more important interngtional efforts in unit 
house construction. The modular theory alone is | 
of sufficient value and interest to command attention, 
and will probably prove a useful stimulus to anyone 
working on problems relating to the standardisation 
of structural building components. 





The New Management. By H 
Maree and Proressor F. L. 
Macdonald and Evans. [Price ] 

In the preface to this book, entitled The New| 

Management, the authors state that they ‘* have 

endeavoured to provide a treatise on management | 

as a whole, for managers and potential managers.” | 


The result of their efforts is a very useful and | 
readable work, and one which makes clear their | 
close acquaintance with industry. One of the} 


authors has had American experience, while another 
was professor of industrial administration in Ger- 
many, being at one time manager of the ‘ Refa,” 
the German Institute of Work and Time Studies. | 
In their introduction, which will well repay reading, 
it that modern management has _ been 
termed “scientific.” While paying their tribute 
to the great value of Taylor's work, they state, 
that “Taylor's methods were neither 
scientific nor, in themselves, management,” since 
some of the factors could not, then, be controlled ; 
neither can they be now, one of these being the human 
factor. ‘The best must be a compromise. 

The book is divided into three parts, namely, 
1, Principles ; LU, Examples and Application ; and 
Iil, Extended Application to Industrial and to} 
other Activities. 


noted 


1s 


Part I contains much discussion that is useful. 
It is divided into seven sections, in the first of | 


which factors of economics are considered—material, 
labour and capital, and their connections with each 
other. The discussion on the ** measure of labour ”’ 
is of more than passing interest. In the course of 
this, three jobs are referred to, all capable of being 
performed in the same time but each calling for a 
different degree of skill and requiring different plant. 
It is pointed out that while time is a correct measure 
for work done, it cannot be applied to quality or 
skill ; neither is money a perfect corrective. No solu- 
tion is offered by the authors ; rather, their object 
is to state the problem clearly, to make sure that 
this age-old difficulty is not overlooked. Its wider 
recognition is certainly to be desired. 

The question of organisation is discussed, together 
with its meaning, development and _ principles. | 
The functions of design, planning, production, and 
inspection are considered, and also the more general 
subjects of costing and accounting, administration, 
selling, and delivery. It is recognised that neither | 


management nor organisation is a science and | 
cannot be either mechanised or standardised. “It | 
is a human function, and the exercise of it is a/| 


human attribute.” 

The chapter on Work and Studies ” | 
deserves careful notice because such studies, some- 
times, are but superficially made without respect 
or consideration for the numerous factors plainly 
in evidence. Reference made to table of | 
factors by the use of which, in accordance with 
the skill, effort, condition and consistency of the | 
worker under observation, the time actually taken | 
can be adjusted for use in fixing job rates, either | 
up or down, the criterion, however, still being the | 


Time 
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|observer’s opinion. That some adjustment is 
| desirable on times taken, in some instances, is clear, 

or certain workmen considered to be of average 

ability must be chosen; otherwise, studies of this 
kind would be of little more value than as a record 
| of the idiosyncrasies of the men concerned. At the 
|same time, it is of some moment that the decision 
| finally made is the result of a personal opinion, 
| although this is based on record. The need for the 
| judgment, exercised so as to be fair and well balanced, 
| will be obvious. 

Parts II and III are devoted, principally, to the 
consideration and records of time studies. A 
| number of industries are represented, as, for 
| instance, a rolling mill, jobbing forge, cylindrical 
| grinding, the 1rough-turning of billets, and cigarette 
}making. References are made, also, to shipbuilding, 
building, and agriculture. The examples given are 
not merely records of output, but are instructive 
| descriptions of the steps taken, together with the 
results and conclusions. 

More than some works of this kind, the book is 


written with the instruction of its readers always 
|in view. It is well printed and indexed, while its 
| style is attractive and it is not at all dogmatic. 


| Its title 


T. Hirpacr, T. G. 
MEYENBERG. London : 


is fully justified. 








16s. net.] PORTABLE LEAD-MELTING 


FURNACE. 

THE use of lead as a jointing material, except for 
applications in which it can be employed in the form 
of lead wool, usually involves some provision for 
melting the metal on site. Sufficient for the small joints 
encountered in much plumbers’ work, and for minor 
electric-cable connections, can generally be melted in 
a hand ladle held in the flame of a blow lamp, but for 
large cable joints, and for many other requirements 
incidental to the work of public-works’ contractors and 
engineers, the quantities to be melted necessitate the 
use of a portable furnace. 

A furnace of this type, designed more particularly to 
meet the needs of out-door contracting work, has been 
developed by Messrs. Max Sievert, of Stockholm, who 
have applied their experience in the construction of 
blow lamps to the design of the paraffin burner em 
ploved to heat the melting pot. The unit comprises 
a casing of sheet iron, mounted on an iron stand with 
four legs. The casing is suitably stiffened to support 
the melting pot and to prevent deformation when the 
apparatus is lifted. On a shelf beneath the stand is 
the lamp, which holds 12} pints of paraffin, and burns 
at normal pressure for seven hours on one filling. The 
melting capacity of the furnace is stated to be 210 Ib. 
of lead in about 30 minutes. A hand lever mounted 
on a bridge over the pot controls the outlet orifice for 
the molten metal. The overall height of the furnace 
is 2 ft. 1 in., and the weight, empty, about 125 Ib. 
For transport, it can be fitted either with long side bars. 
passed through tubular fittings on the sides of the 
casing, or with a shackle on each side for the attach 
ment of slings where a crane or other lifting tackle is 
to be used. By this means it can be slung above the 
work, if desired, and the lead run directly into the joint 
to be packed. The furnace, which listed as the 
Aequator No. 12, is distributed in Great Britain by 
Messrs. Wm. A. Meyer, Limited. 75, Southwark-street, 
London, S.E.1. 


1s 








Tue Brirish AssoOcriaTION ScaLte MODELS IN 
GENERAL ENGINEERING.—We regret that, by an inex 
plicable printers’ error, a mistake occurred in our report 
of Professor B. P. Haigh’s contribution to the discussion 
on Mr. R. W. Allen’s paper on ** The Use of Seale Models 


in General Engineering,’ read at Cambridge on Friday, 


August 19. The formula in line 21 of the centre column 
of page 253. ante. should read as follows 

F, perk pel 

— a constant, ¢.é., — a constant 

F, pel pe 


We trust that the error will have been sufficiently obvious 


to the reader to cause or iy momentary contusion 


British STANDARD SPECIFICATION FOR ELECTRIC 
CaBLe SHEATHINGS.—A specification, designated No 
801-1938, for lead and lead alloys for cable sheathing, 
suitable for all types of metal-sheathed electric cables, 
has been published by the British Standards Institution, 
28, Victoria-street, London, S.W.1, price 2s. 2d. post free 
The specification gives the composition of lead sheathing 
and of four lead-alloy sheathings, and an appendix shows, 
for the information of engineers, the uses for which 
the various sheathing metals are suitable. Other 
appendices give the method of carrying out a complete 
chemical analysis of lead sheathing and methods for the 
determination of alloying elements in the four alloys 
specified. 
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VIBRATION IN AIRCRAFT.* 
By B.C. Carrer, F.R.Ae.S. 
(Concluded from page 258.) 

Mechanical and Optical Means of Investigating 
Vibration in Relation to Aircraft-——Two instruments 
which have been largely used in this country for 
recording the vibration of aircraft structures are the 
Cambridge Vibrograph and the R.A.E. .Vibrograph. 


The original vibrograph marketed by Messrs. Cam- | 
bridge Instrument Company, Limited, was modified by | 


that firm to Air Ministry. specification to adapt it 


better for aircraft use; the modified instrument is 
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; 
| included in Fig. 6, and the instrument is shown in 
| diagrammatic form in Fig. 12. The control panel has 
| a variable resistance a, a tumbler switch b, an ammeter c 
| for pre-setting the damping current, and a press switch 
d, which is held down during each period of taking a 
|record. The aluminium ring e is the floating mass. 
It is supported by hinged arms f, and it moves in an 
annular gap in the magnet g energised by coils A. 
The arm hinges comprise thin-steel strips ¢, which 
serve also as control springs. Recording is effected 
by interposing between 16-mm. photographic film 
and an electric lamp & a narrow slit 1, about 0-00015 
| wide, attached to the case and an occulting blade 
attached to the mass. This blade has a straight edge 
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process normally adopted is that of inspection and 
| measurement of lengths of record to obtain frequencies 
of harmonic components, and the construction of 
envelopes to obtain amplitudes. A projector has 
been found invaluable for this work. It is arranged to 
project downwards on to a sheet of paper and to give 
a further magnification of 10:1. The projection is 
worked on directly in a darkened room, and in this way 
the making of photographic enlargements is avoided. 


Fig. 7, page 278, shows the result of analysis of two 


series of vibrograph records for a single-seater aeroplane 
over a range of engine speeds in level flight of 2,000 
r.p.m. to 
engine speed. 


” 


750 r.p.m.; the airscrew rotated at half 
One series was taken with an airscrew 








Typical. VIBROGRAM. 
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Fig. 10. 
VIBROGRAPH. 


shown in Fig. 10. 
that an operating pin, which projects near the front 
end and is shown at the bottom in Fig. 10, rests on the 
object the vibration of which is to be recorded. Inside 
the casing is a system of lever linkages connecting the | 
operating pin with a steel stylus which records the | 
movements (with seven times magnification) by pressing 
a groove with raised sides on a celluloid film. A 12-volt | 
electric motor drives the film past the stylus at a speed | 
of about 2 in. per second. 


MopiIrlzED CAMBRIDGE INSTRUMENT COMPANY 


It is held by handle at one end, so; so inclined to the 
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t 
L Wt 


12 Volt Accumulator 





slit that any rela- 
tive displacement 
of ring and case 
gives between six 
times and seven 
times as much 
changeinthelength 
of slit exposed. The 
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A second stylus, operated | film is driven by an electric motor m, which also drives | which was normal as regards vibration in the type of 


by a solenoid, makes time markings on the underside | a clock escapement giving 10 interruptions per second | aeroplane concerned, and the other series with an 





of the film. Timing impulses are obtained from a 

1/50th second tuning fork, electrically excited, or from | 

a timing clock. Fig. 10 shows the instrument with the 

hinged cover raised and the film carrier swung out for 

reloading. The carrier takes approximately 20 ft. of 
» 


film, giving a record extending over some 2 minutes. | 


It is impossible to hold the vibrograph quite still, and 
it is found that in consequence fluctuations of about | 
300 v.p.m. to 400 v.p.m. are superposed on the vibra- | 
tion being recorded. It is important not to mis- | 
interpret these fluctuations, and it is safest to regard | 
components of the recorded vibration below 1,000 v.p.m. | 
as being unreliable. A typical enlarged vibrogram is 
shown in Fig. 11 ; here the large low-frequency basis of | 
the record is disregarded. 

Fig. 6, page 278, shows a vibrograph developed | 
at the Royal Aircraft Establishment specifically for | 
use in aircraft. This instrument is of the seismographic | 
type. The case is attached rigidly to the vibrating 
member and contained in it is a spring-controlled and | 
electrically-damped mass which is undisturbed by high- | 
frequency movement of the case; the relative move- 
ment of case and mass is magnified and recorded on a | 
moving photographic film. The vibrograph is very | 
compact, being of cubic shape, 3} in. each way, and | 
the weight is only 2} Ib. It is remotely controlled, | 
and a pilot can take records at a pre-arranged succes- 


sion of flying conditions by holding down a simple | demarcation between the exposed and unexposed parts | or modes of vibration under examination. 


a 
The control panel and connecting leads are | 


| 


switch. 





* Paper read before Section G of the British Associa- 
tion at Cambridge on Tuesday, August 23, 1938. 





of the light at one edge of the film. Fixed to one of 
the arms f is a leaf spring n, which bears on an eccentric 
o situated in the main cover. This eccentric is operated 


in respect of gravity. The vibrograph operates from 
a 12-volt accumulator. The film spools hold approxi- 
mately 30 ft. of film, and the average film speed is 
3 in. to 4 in. per second. 


A calibration is required to determine the optimum | vibration. 


| airscrew which gave rise to severe vibration at 2,300 
engine r.p.m. and above. The records taken with the 
second airscrew' showed excessive first airscrew order 





|externally to adjust the ring to its central static | vibration above 2,200 engine r.p.m., and it was con 
| position according to the orientation of the instrument | cluded that at airscrew speeds above 1,100 r.p.m. 


unsymmetrical blade deformation occurred, giving 
errors of pitch and track. 

In Fig. 7 there is a curve of frequency against 
| amplitude which defines the threshold of unpleasant 


This curve was obtained experimentally 


damping current, and the magnification. It is obtained | at the Royal Aircraft Establishment,* and has been 


by taking records at a known amplitude over a fre- | well supported in practice. 


It relates to a human 


quency range of about 300 v.p.m. to 2,000 v.p.m., with | being seated on a parachute pack—which has a selective 


various values of damping current. 


rises from unity at approximately 200 v.p.m. to a| low-frequency 


The magnification | effect in absorbing more high-frequency vibration than 


vibration. An _ interesting analysis 


peak value between UU v.p.m. and 900 v.p.m., and | co-ordinating human response to accelerated move 
attains a constant value of between 6 and 7 from about | ment, vibration and sound has been made by Dr. F. 


1,150 v.p.m. upwards. The magnification is indepen- 


dent of amplitude. 


Postlethwaite, a member of my staff. An adequate 


The frequencies with which we | account of this cannot be given here, but it may be 


are mainly concerned in investigating aircraft vibration | said that according to this analysis, human suscepti- 


lie in the range 600 v.p.m. to 6,000 v.p.m., and these 
are well within the range of the vibrograph. 

Parts of two typical vibrograph records are shown | 
in Figs. 4 and 5, page 278, the former being for a} 
normal two-blade airscrew, and the latter for a “* rough ” | 
two-blade airscrew ; in both cases the engine speed was | 
2,300 r.p.m. The vibration is given by the line of | 


of the film. The timing marks appear at the lower edges | 
of the records. Both mathematical and mechanical 
methods of analysing records are generally impractic- 
able because the film speed is not uniform. The’ 





bility to uniform acceleration, to sub-sonic vibration, 
and to sound, can be correlated simply on the basis of 
acceleration. The analysis will doubtless give rise to 
some controversy when it is published. 

Crankshaft torsional vibration may be investigated 
by recording the departure from steady rotation of a 
point in the system that is not a node for the mode 
Also, 
torsional vibration may be investigated by recording 
the twist oscillations over a portion of the shafting, 











* H. Constant. R. & M. 1637, October, 1934. 
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preferably in the region of a node. Both methods are 
useful and instruments have been developed accord- 
ingly. The D.V.L. torsiograph the well- 
known Geiger torsiograph in that it records oscillations 
relative to a floating flywheel \ sectional arrange- 
ment of the torsiograph is shown in Fig. 13. Part a 
rotates solidly with the engine shaft and drives the 
floating flywheel b by means of springs. The take-up 
spool on part @ is geared to a wheel secured to the 
casing c. When the casing is held, the celluloid film 
is automatically wound up. The movement between 
parts a and + is recorded on the film by a needle secured 
to the flywheel. Two slip rings and built-in solenoids 


resem bles 
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enable time and revolution markings to be made on 
the film. 

The R.A.E. Mark Va torsiograph was evolved for use 
in aero-engines. It takes advantage of the fact that 
nearly all airserew shafts are hollow, and that the 
slight twist in them is proportional to the transmitted 
torque. Figs. 14 and 15 show a general arrangement 
drawing of the torsiograph. The actuating tube a is 
fitted with a differential-screw system 6 at one end for 
engagement with the internal section of the shaft under 
test ; the other end carries a balanced actuating arm ¢ 
which is supported by a ball race d. At radial 
extremity of ¢ are two lips which spring-grip the ball- 
ended lever arm of spindle e. This spindle carries a 
tilting mirror f. The general scheme for taking torsio 
grams with this apparatus is shown in Fig. 8 and 9, 
page 278. The camera mounted in front of the 
torsiograph, and diagrams can be viewed on the screen 
and figures of interest noted. When a photograph is 
required a lever is moved over and the diagram falls 
on the photographic film. The displacements on the 
diagram can be converted into torque by calculation of 
the stiffness of the shaft portion straddled by the 
actuating tube, but where possible direct calibration 
should be made. There is a floating flywheel unit upon 
which the mirror may be mounted for recording depar 
tures from steady rotation. 

\ method has been devised at the Royal Aircraft 
Establishment for obtaining photographic records of 
blade-tip vibration relative to the hub under running 
conditions. A photograph of the apparatus in posi- 
tion is reproduced in Fig. 17, Plate XI. The recording 
unit is a specially designed mowng-film camera which is 
secured to the front of the hub, as shown. 
of a mirror and lens the image of the filament of a 
small electric-light bulb cemented near the tip of a 
blade is focused on the film. Fore and aft displace- 
ments of the lamp reimtive to the hub traverse the 
focused spot across the film. The film is operated 
by an electric motor, and time markings are obtained 
by means of a timed spark. Slip rings are provided 
at the back of the hub to supply the operating current 
and the timing-spark current. The blade vibration is 
recorded as a wavy line down the middle of the film, 
shown in Fig. 16, time markings of 0-1 second 
interval are recorded along one edge of the film, and 
the airscrew revolution is represented by a light and 
1 dark patch as the camera points alternately at the 
sky and ground, Fig. 21, opposite, is a graphical pre- 
sentation of the results of analysis of blade vibrations 
of a metal airscrew recorded on a test rig, and on the 
aircraft under ground running and flight conditions. The 
test rig is shown in Fig. 18, Plate XI. With this rig air- 
serews can be fitted to a shaft system equivalent to 
the engine system as regards inertia and flexibility, 
and vibrated torsionally by means of an exciter which 
produces a harmonically varying torque by means of 
rotating unbalanced masses. Both the frequency and 
the degree of excitation are variable, and hence various 
of vibration of the airscrew-engine 


is 


as 


resonant modes 


system can be explored. 
For the recording of vibrations on the test rig an 
Two polished cylindrical 


interesting method is used 


By means | 
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shells are cemented to the vibrating member, so that 
the axes of the cylinders are at right angles to the 
direction of the vibration under investigation. A lamp 
shines on the cylinders and produces a bright line down 
each. The two parallel lines are focused through a 
slot, which they cross at right angles, on a moving film, 
The advantages of the method are, firstly, that vibra- 
tions along the axis of the cylinders are not recorded 
and, secondly, that the record is self-calibrating, since 
the distance between the cylinders is known. When 
an airscrew is vibrating on the test rig, the nodal lines 
can be shown very clearly by shaking sand on to the 
blade ; the sand arranges itself along the nodal lines 
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the fuselage. These results were obtained with a two 
blade airscrew set horizontally. With the airscrew 
vertical, the changed effective inertia of the airscrew 
greatly alters the frequency of each mode of vibration. 
and a completely different set of deflection curves 
results. When the airscrew is rotating, the matter is 
complicated by there being gyroscopic effects and 
excitation of different frequencies operating simulta- 
neously ; in addition, there is torsional vibration of 
the fuselage. 

In a single-engine general-purpose aeroplane weighing 
8,740 lb.. fitted with a 14-cylinder radial engine having 
a gear reduction of 0-494: 1, using the R.A.E. vibro- 
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graph, lateral vibration was meas- 
ured in flight at the rear end of 
the engine and the dominant com- 
ponent was found to be first- 
engine order. This vibration had 
a maximum amplitude of 0-0049 
in., which is somewhat beyond 
the threshold of unpleasantness 
for the frequency concerned and 


The frequencies of the vibra- | was evidently due to torque reaction ; it gave rise to 


tions, reading from left to right, are 14,400, 15,600, | the suggestion that the vibration could be very much 
18,300 and 21,600 vibrations per second, respectively. | reduced by arranging the master-rods for the two 
The characteristic curves of vibration for the airscrew| cranks nearly in line instead of having them in the 
for non-rotating conditions are determined by making | i 
observations with different flywheel masses fitted to the | 


excitor and, if necessary, with connecting shafting of 
various torsional flexibilities. Fig. 22 shows apparatus 


in preparation for subjecting airscrews to an oscillatory | 


torque of controlled amplitude and frequency while 
running on a spinning plant. The torque excitation 
is produced by two of rotating unbalanced 
masses, the phase relationship of which can be varied 
during running. 

Results of Some Vibrograph Investigations.—In the 
report by H. Constant* an account is given of modes 
of vibration of an aircraft fuselage under the excitation 


sets 


|of a vibrator mounted under the nose of the engine 


with the aircraft supported at the wings in a resilient 
manner. The modes of flexural vibration of the 
fuselage in a vertical plane for different frequencies of 
excitation are shown in Fig. 20. The fundamental 
two-node frequency could not be determined owing to 
vibration of the supporting girders, but it appeared to 
be between 600 and 800 periods per minute. Three- 
node vibration occurred at about 1,600 p.p.m., four- 
node at 2,200 p.p.m., and five-node above 2,600 p.p.m. 
There was usually a node close to the engine-mass 
centre. The nodes move along to the stern-post with 
increased frequency of excitation, becoming closer 


| in level flight. 


together, while fresh nodes appear at the front end of | 


Loe 


ecw 


| the record goes beyond the limits of the film ; 


standard position, 180 deg. apart. Further theoretical 
examination showed, however, that in this particular 
instance the torsional vibration characteristics of the 
engine would be adversely affected by such change. 
but the fact that relative master-rod location in two- 
throw engines may be important is an interesting 
outcome. 

In a twin-engine aeroplane weighing 12,000 Ib.. 
fitted with nine-cylinder radial engines having a geat 
reduction of 0-5: 1, lateral tail vibration was measured 
and the main component had a practically constant 
frequency of 600 p.p.m. to 640 p.p.m., attributed to 
a conjunction of tail buffeting and a natural frequency 
of the aeroplane. 

In a flying boat with three tandem pairs of 12-cylindet 
Vee-engines, with 0-477 : 1 reduction gearing, weighing 
70,000 Ib., with four-blade airscrews, lateral vibration 
was measured at the tail cockpit when climbing and 
For both conditions the records were 
very irregular with large amplitudes of movement. 
There was a fourth-airscrew-order disturbance of varying 
amplitude, with a maximum of 0-025 in., superposed 
on an irregular low-frequency disturbance the ampli- 
tude of which was greater during climbing than in 
level flight, which supports the view that this compo 
nent was due to tail buffeting caused by eddy shedding 
from the wings. For the low-frequency disturbance 
the 
amplitude exceeded 0-040 in. 
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In a twin-flying boat weighing 18,000 lb. having 
nine-cylinder radial engines of 0-5 : 1 reduction gearing, 
vertical, lateral and longitudinal vibration was recorded 
amidships and at the step behind the wings, with 
The vibration of greatest ampli- 
tude was lateral and occurred at the midship transverse 


two-blade airscrews. 
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constant frequency in the region of 500 p.p.m. 
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fuselage as it could be forced 
by means of a vibration ex- 
; citer in ground tests. The 
| vibration occurred in flight as 
a series of transients and is 
attributed to aerodynamic 
forces on the tail unit. In 
aircraft A, the frequency of 
horizontal tail vibration was 
480 p.p.m. with the rudder 
mass-balanced and 560 p.p.m. 
without the balancing. The 
maximum amplitude of this 
vibration was 0-0185 in., as 
compared with 0-037 in. for 
aircraft B with a frequency of 
500 p.p.m. The correspond- 
ing horizontal nose vibration 
on aircraft B was 0-031 in., 
| which was quite objectionable. 
‘ The horizontal tail vibration 
| was much more pronounced 
in aircraft B, with two-piece 
four-blade airscrews, than in 
aircraft C, with integral four- 
blade airscrews, for which the 
maximum observed amplitude 
was 0-020 in. The extent to 
which the airscrews account 
for the difference is uncertain, 
but other experience indicates 
that it is an advantage from 
the standpoint of tail vibra- 
tion to set two-piece airscrews 
so that the corresponding 
helices are equally spaced ; 
this has a small aerodynamic 
advantage also. The two 
parts of the air-screws in 


The main component was second airscrew order; aircraft B were set at right angles to one another. 


(first engine order) and its maximum amplitude was | The magnitudes of the unforced vibrations increased 


0-06 in., which is about 50 per cent. beyond that 


corresponding to the threshold of unpleasantness. 


Observations were made on three distinct aeroplanes, 


A, B and C, of the same type. 








They were twin-engine | — 
biplanes weighing 17,000 Ib., having 12-cylinder Vee- 


with flying speed in most instances, and the forced 
vibrations disappeared in the condition of gliding 
with the engines idling. The system comprising 


* H. Glauert. R. & M. 881, 1923. 





engines with 0-477 : 1 reduction gearing. Records were 
taken by four vibrographs attached to the fuselage 
structure ; one at each end, and two at intermediate 
The most fundamental result in common 
was large horizontal vibration of the fuselage with a 
This 





was a natural vibration of the | 





elevators, control wires, and control column vibrated 
independently of horizontal fuselage vibration, at a 
somewhat higher (natural) frequency, and modifications 
which would eliminate this vibration became evident 
from the work. 

Investigations were made on a single-engine single- 








ADE WOODEN AIRSCREW 


seater aeroplane to determine how the vibration in the 
cockpit was affected by changing from two-blade to 
three-blade airscrews. Observations were confined 
to lateral vibration just behind the pilot’s seat. The 
important vibration peaks with a two-blade wooden 
airscrew rose above the threshold of unpleasantness 
and the fitting of a three-blade metal airscrew had a 
beneficial effect. Pilots reported pronounced general 
improvement but said that roughness occurred at about 
2,000 engine revolutions per minute. The vibrograph 
records showed a peak of second engine order extending 
beyond the threshold at this speed. The vibrograph 
is 80 easy to use that records can be taken by a pilot 
during aerobatics. Figs. 23 and 24 show the outcome 
of analysis of vibrograph records taken during a com- 
plete loop, with a three-blade and two-blade airscrew, 
respectively ; the second airscrew order gyroscopic 
disturbance with the two-blade airscrew will be seen, 
It is of interest to note that instantaneous engine 
speeds can be obtained from vibrograph records. 

Fatigue failures occurred in the mounting of a single- 
engine aeroplane and observations were made with 
two vibrographs attached to the engine mounting plate, 
one on the centre line and one at the side. Little 
vibration was recorded in flight, but large torsional 
oscillations occurred during starting up and the 
mounting was modified to overcome this. 

Modern Electrical Methods of Recording Vibration,— 
Electrical methods closely associated with develop- 
ments in radio and television are being devised and 
applied to an increasing extent in the investigation of 
vibration problems relating to aircraft. A _ brief 
review of these methods should be of interest. The 
systems employed can be classified into three groups : 
(1) Those not using a voltage or current carrier; (2) those 
using a direct-current carrier ; and (3) those using an 
alternating-current carrier wave. In the first group 
the pick-up unit generates an electrical output as a 
result of the applied vibration. Use is often made of 
the piezo-electric effect of quartz and Rochelle salt. 
Piezo-electric crystals generate a charge which varies 
directly as the applied load. At low frequencies 
errors occur due to leakage of the charge. Electro- 
magnetic pick-up units respond to the velocity of 
vibration, and it is necessary to use one stage of integra- 
tion to convert the signal into terms of displacement. 
| These systems cannot be calibrated statically. 
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| | 
With direct-current carrier systems the signal from | holes on two pitch circles near the rim, and are set so | halts, up to 2 hours, it was sufficient to run the blower 


the pick-up unit modulates a direct-current carrier of 
voltage or current. One system makes use of a photo- | 
electric cell to modulate a voltage carrier by arranging | 
that the vibration controls the amount of light received 
by the cell, The cell is arranged in series with a 
resistance across a source of constant voltage. Its 
conductivity increases with increase of illumination and | 
the modulation of light thus produces a signal across 
the resistance. Such a system can be calibrated 
statically. In another system, the vibrations vary the 
capacity of a condenser placed in series with a resist- 
ance across a source of constant potential. As the 
charge in the condenser is practically constant, the | 
voltage across the condenser varies inversely as the 
capacity. This system cannot be calibrated statically. | 
In yet another system, use is made of a resistance which | 
becomes more conductive under load. The working | 
resistance is usually arranged in series with a resistance 
of equal value across a battery. As the resistance 
varies under fluctuating load, the potential across it 
fluctuates proportionately. This system is capable 
of being calibrated statically and, subject to improve- | 
ments being made in resistance units, has promise of | 
wide application. 

In alternating-current carrier systems the effect of 
vibration on the pick-up unit is to modulate an alter- 
nating-current voltage or current carrier. The main 
advantage of using an alternating-current carrier is 
that it enables the system to be calibrated statically. 
If a capacity-type pick-up unit is used, it is generally 
arranged in series with a condenser of equal capacity 
across a uniform-voltage alternating-current carrier | 
input. The two condensers act as a potential divider 
and thus the voltage across the pick-up unit varies as 
its capacity fluctuates under the applied vibration. 
In another system, a capacity pick-up unit is arranged 
to vary the tuning of an oscillatory circuit. The circuit 
is arranged to have little damping and its mean fre- 
quency is just below its resonant frequency. Capacity 
variations due to the vibration cause the natural 
frequency of the circuit to fluctuate slightly, but the 
resonant frequency is never quite reached. The 
circuit is thus arranged to operate on the steep rising 
part of its resonant peak, giving a high degree of 
sensitivity to vibration with practically linear response. 
By use of an alternating-current carrier wave, electro- 
magnetic systems can be arranged to respond to 
amplitude of vibration, and, in common with the fore- 
going alternating-current systems, can be calibrated 
statically. 

Many combinations of pick-up unit and amplifying 
circuit are possible. Pick-up units responding to dis- 
placement can have their output amplified directly, 
or, if velocity or acceleration results are required, the 
output from the pick-up unit can be passed through 
one or through two differentiating stages, respectively. 
A piezo-electric vibration pick-up unit is shown on 
top of the cathode-ray oscilloscope in Fig. 18. Units 
such as the electromagnetic type, the response of 
which depends upon the vibration velocity, can have 
their output passed through a differentiating circuit 
to give the result as acceleration, or through an integrat- 
ing cireuit to give the result as fluctuation of displace- 
ment. Differentiating and integrating circuits are 
simple in character, but if they have to operate over 
a wide range of frequency they attenuate considerably 
the output from the pick-up unit. 

The cathode-ray oscillograph is used extensively for 
the recording of voltage and current wave forms, and 
is suitable for use with vibration pick-up and amplifier 
systems. One cathode-ray oscilloscope equipment. is 
illustrated in Fig. 18. Such equipments are now well 
known and will not be discussed further. Electro- 
magnetic oscillographs also are used as vibration 
recorders. One type of recorder which is not generally 
known is the piezo-electric oscilloscope. Such oscillo- 
scopes are voltage-operated devices of high impedance, 
and their voltage response is constant over a wide 
frequency range. The oscilloscope unit consists of a 
thin narrow twister bimorph Rochelle salt crystal, one 
end of which is cemented in Bakelite, while the other 
end has a small plain mirror attached to it and is free 
to rotate. Electric leads are brought out through pins 
inserted in a Bakelite base. The element is inserted in 
an oil-tight brass housing, and a hole in the head sealed 
by a lens affords access to the mirror, the lens making 
the unit self-focusing. The units are filled with oil 
which serves to protect the crystal against shocks due 
to rough handling. Such units are particularly con- | 
venient to use in compact multi-point recorders. 

Photo-Cell Torsiograph.—When operating the appa- 
ratus (illustrated in Fig. 22) for applying harmonically 
varying torque to airscrews on spinning-tower tests, it 
will be necessary to have continuous remote indication 
of the character and amplitude of torque fluctuation in | 
the airscrew drive. To effect this, a length of the 
shafting between the torque exciter and the airscrew is 








|} speed and direction of rotation. 


are half radius from being coincident. A lamp shines | 
through the holes in the two discs and then through a | 
visor to a photo-cell. The visor is such as to accept a | 
constant area of light as the discs rotate together. | 
When one disc oscillates relatively to the other, the | 
amount of light passing through the visor to the photo- 
cell is modulated accordingly, irrespective of the shaft | 
After amplification, | 
the signal from the photo-cell will give a record of the 
torsional oscillation on a cathode-ray oscillograph. 
The equipment can be calibrated statically by effecting 
micrometric movement of dise relative to the 
other. 

The M.1.T.-Sperry apparatus for measuring vibration 
consists of a number of electro-magnetic pick-up units 
and an amplifying and recording unit. Each pick-up is 
designed for a specific purpose, and is made as light as 
possible so as not to affect appreciably the vibration 
characteristics of the member to which it is attached. 
By using a number of suitably placed pick-ups, it is 
claimed that all the necessary vibration information 
on an aircraft can be recorded during a few short flights. 
Both linear and torsional vibration pick-up units are 
made. They all respond to the velocity of motion, and, 
in order to obtain the amplitude of vibration it is 
necessary to incorporate an integrating circuit in the 
amplifier. The response of the amplifier is constant 
over a range of frequencies from 5 cycles to 1,500 cycles 
per second. Pick-up units cannot be calibrated 
statically, and therefore to calibrate the complete 
equipment it is necessary to apply sinusoidal vibrations 
of known amplitude and frequency to the pick-up | 
units. 

One form of electric strain meter makes use of a strain- 
sensitive resistance element. The resistance is a com- 
posite material made mainly of silica and carbon. 
This type of strain meter has been used extensively for 
the recording of fluctuating vibratory strains on rotating 
airscrews. Fig. 18 shows two strain meters, one of 
which is arranged to measure torsional strains in the 
shaft, while the other is arranged to measure strains at 
the root of the airscrew blade. For flight use a strain- 


| 


one 





| that with no torque in the shaft their respective holes |for about a minute, as there were enough glowing 


embers remaining in the generator to make re-lighting 
unnecessary. Lighting up from cold was effected by 
holding the flame of a paraffin or petrol-soaked wick to 
the air inlet for a few seconds. One of the objections 
urged against vehicles fitted with generators is the 
periodic cleaning of the gas scrubbers, and it is stated 
that although this operation has been greatly simplified, 
it is a very dirty task, for which a definite period must 
be set side. At the rally, cleaning was carried out 
every evening, after an average run of 350 km., but 
it is mentioned in the report that it would be quite 
practicable to cover twice this distance before dis- 
mantling of the filters became necessary. The average 
time for this operation was half an hour. Another 
alleged objection to gas-operated vehicles is that their 
range of operation is limited. In the tests, 70 miles 
to 100 miles were covered on one filling of the generator. 
and sacks of fuel for a further 100 miles were carried 
without serious encroachment on the payload. It is 
mentioned that in both France and Germany a network 
of fuelling stations has been established, where suitably- 
prepared and bagged wood or charcoal can be pur- 
chased. Refuelling can be carried out at any con- 
venient time, as it merely involves removing a lid 
and tipping in the fresh fuel. The process does not 
occupy more than three minutes, and it is not necessary 
to stop the engine. 

It is frequently argued that the extra weight of 
producer-gas equipment is a serious drawback, but this 
applies with greater force in the United Kingdom than 
abroad. In the United Kingdom, taxation of lorries 
is on a weight basis, and the extra weight may, there- 
fore, bring the vehicle into a higher-taxed class, and at 


the same time reduce the maximum legal speed. Where 


such conditions do not exist, the only penalty to be 
paid for the three or four hundredweight extra weight 
is the loss of payload and pulling power. The loss of 
payload may amount to from 6 cub. ft. to 10 cub. ft. of 
freight space. As regards the power question, a normal 
engine can usually be modified until the power loss is 
not more than 25 per cent., while a special engine can 
be fitted with a performance equal to that of a petrol 
vehicle. Such an engine is, however, an oversize 





meter strip is cemented on to the airscrew, and wires 
are led down the blade to slip rings. In its present 
form it gives a fair indication of the extent of the 
vibratory strains, but is inaccurate for the measure- 
ment of steady strains. The recording is generally per- 
formed by means of a cathode-ray oscillograph. Other 
forms of strain meter used in the recording of vibratory 
strains make use of capacitative and inductive changes. 

In conclusion, the author expresses his thanks to the 
Air Ministry for permission to read this paper, for the 
opinions in which he is solely responsible. He also 
expresses his appreciation of the assistance given him 
in its preparation by his colleagues, Dr. F. Postlethwaite, 
M.Eng., Mr. L. E. Caygill, B.Sc.. and Mr. F. G. 
Barlow, B.Sc. 








WOOD AND CHARCOAL AS 
MOTOR FUELS. 


ALrHovuGH the employment of solid fuels on motor 
vehicles makes disappointingly slow progress in this 
country, such fuels are used to a considerable extent 
abroad, Wood and charcoal, for instance, are fre- 
quently employed in France and her colonies, and 
some interesting particulars of the progress made are 
given by Mr. G. H. Donald in The Empire Forestry 
Journal, Vol. 17, No. 1, 1938. The information given 
refers to a meeting organised under the auspices of 
the French Department of Agriculture and the Depart- 


ment des Eaux et Foréts, in the summer of 1937, an | 


opportunity being afforded to study all the leading 
makes of wood-gas and charcoal-gas plant under 
service conditions. Over 20 vehicles were entered, 
including one or two light cars, light lorries, a 27-seater 
passenger ‘bus, and several heavy lorries, and com- 
petitors were permitted to use three types of fuel, 
wood, charcoal, or an equal mixture of charcoal and 
anthracite. The 1,700 km. covered by the trials 
included average motoring country, with a number of 
fairly steep hills. Times were checked at control 
stations, and competing vehicles were required to main- 
tain an average speed of 50 km. per bour for cars, 40 km. 
per hour for lorries of 2 tons to 3 tons, and 35 km. 
per hour for lorries over 3 tons. Actually, all the 
vehicles showed higher averages than those called for. 
In no case was more than 5 minutes required to start 
up from cold, the average time being about 4 minutes. 
Where petrol was employed for starting, a practice 
mainly confined to private cars running on charcoal, 
the starting time was usually reduced to 2 minutes or 
3 minutes. All the wood-burning vehicles started 
directly on gas, generated by means of small blowers 
driven from the battery, the auxiliary carburettors in 





spanned by means of a hollow shaft, and the instan- 


taneous twist in that length is referred to two discs|to 15 minutes or Jess, starting was instantaneous on | Guinness Hydro-Pulsator Company, 
placed close together. 


The dises have equally-spaced | 





these cases being sealed. After halts of 10 minutes 


the gas stored in the pipes and scrubbers. After longer 





model, and this may involve certain disadvantages. 

It was observed at the rally that in easy country 
| with only mild gradients, there was little difference 
| between the adapted vehicles and the special gas 
vehicles, all attaining a high maximum and average 
|speed. On hilly routes, however, the special vehicles 
showed a marked superiority. As regards fuels and 
fuel comsumption, there was nothing to choose in 
performance between those using wood as fuel and 
the charcoal-burning types. There was no official 
check on fuel consumption. It is stated that in any 
efficient plant, 12 Ib. of charcoal, or 22 Ib. to 24 Ib. of 
dry wood give the same mileage as one gallon of 
| petrol. It is mentioned that the rally was of too short 
duration to farnish conclusive evidence as to reliability 
and ultimate wear of engines and gas-producer plant. 
but altogether over 34,000 vehicle kilometers were 
covered without mishap other than a broken piston. 
| One of the military officers present at the trials stated 
| that after five years’ specialised study of such vehicles, 
he was convineed that the engine wear was no more 
than normal with suitable supervision. The same 
| officer stated that gas plant had been in use for five 
| years in French Indo-China without deterioration. 
| A word of caution is given at the end of the com- 
mentary on the trials to the effect that when wood 
fuel is employed, it must not contain more than 18 per 
cent. of moisture, and the pieces should not exceed 
3} in. in their longest dimension. The bark of the 
wood may be included, and either hardwood alone 
should be used, or a mixture containing not more than 
| 50 per cent. of softwoods. Charcoal must be broken, 
graded, and free from dust. It must also be thoroughly 
burnt, as incomplete carbonisation results in clogging 
of the filters. Charcoal burnt in earth pits may require 
careful hand picking to eliminate incompletely- 
carbonised brands. 
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CAR-WASHING SPRAYER WITH 
PULSATING DELIVERY. 


Ix most pumping operations it is desirable that the 
liquid discharged by the pump should flow with as 
uniform a velocity as possible; this is, indeed, the 
| principal raison d’étre of many forms of multiple-ram 
pump. There are occasions, however, when it is 
conceivable that a perfectly uniform discharge, by its 
very smoothness, might prove less effective than a 
pulsating stream of equal volume and mean velocity. 
| A device designed in pursuance of this principle is the 
|ear-washing pump shown in section in the illustra- 
| tion on the next page, which we were recently enabled 
|to examine at the works of the makers, Messrs. Lee 
Limited, 10, 
' Shafto-mews, Cadogan-square, London, S.W.1. 
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CAR-WASHING SPRAYER. 
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The pump, which is small and light enough to be 
held in one hand, weighing only 2} Ib., is driven through 
a flexible shaft a by an electric motor of $ h.p. running 
at 3,600 r.p.m., and draws water through a length of 
rubber tubing connected to a tap or other convenient 
source of supply. A short spindle 6, supported by a 
ball bearing c, pressed into the aluminium-alloy casing, 
carries a collar d, in which is eccentrically inset a 
socket e, secured by a grub-screw f. Between the two 
halves of the casing is held a diaphragm plate g, in 
which is mounted, also eccentrically, a bronze ball h, 
free to rotate in a spherical seating i. The ball is 
drilled with a cylindrical hole, forming a bearing for 
a short steel rod k, one end of which is spherical and 
fits in the socket e. The other end is connected by a 
pin joint to a cranked member |, the opposite end of 
which is also turned to a spherical shape and fits in 
a socket m in the end of the pump plunger n. The 
socket e and the ball A being both eccentric with regard 
to the axis of the casing, but on opposite sides of it, 
the effect of rotating the collar d is to cause the rod k 
to reciprocate axially in its bearing in the ball, thus 
imparting a reciprocating motion of equal frequency 
to the plunger n. The casing is partially filled with 
oil, which is prevented from leaking at the driving 
end by a seal p. Leakage of oil into the pump delivery, 
or of water back into the casing, is avoided by providing 
the plunger with a number of grooves. The pump 
barrel gq is pressed and welded into an extension r, 
which is screwed into the casing and carries a suction 
branch s and a plug ¢, into which the delivery nozzle 
u is screwed. The axis of the pump barrel is parallel 
to that of the main casing but is offset diametrically 
opposite to the socket e. The plug ¢ is a press fit into 
the extension r, and is secured in place by welding. At 
its inner end is a recess into which the plunger enters 
at the forward limit of the stroke, thus interrupting 
the inflow from the suction branch and trapping a 
small quantity of water, which is violently ejected, 
thus producing the pulsating effect. 

The bore of the suction branch is } in., and the 
nozzle shown has a bore of 0-08 in. At the speed 
mentioned the delivery is 1} gallons per minute. 
Another type of nozzle also supplied, however, and 
fitted to the sprayer which we tested, is provided with 
a knurled flange, by rotating which the straight jet 
can be altered to a conical spray. The range is then 
reduced to about 3 ft., but the discharge is better 
suited for rinsing down large surfaces, such as the body 
panels of cars or the sides of delivery vans. The 
straight jet has a range of about 10 ft. While the 
mechanism, so far, has been applied only to car- 
washing, it is, of course, equally applicable to other 
uses in which a high-speed rotary prime mover is 
required to produce rapid pulsations in a column of 
liquid. 








REINFORCED STRUCTURES FOR 
THE STORAGE OF LIQUIDS. 


WHEN the Department of Scientific and Industrial 
Research published in 1933 Recommendations for a 
Code of Practice for the Use of Reinforced Concrete in 
Buildings, the scope of the recommendations was 
limited to buildings, and consequently, reservoirs, tanks, 
and structures designed for the storage of liquids were 
automatically excluded. This exclusion gave rise to a 
demand among engineers for a supplementary code 
dealing with tanks and reservoirs, and the Research 
Committee of the Institution of Civil Engineers, 
accordingly, set up a sub-committee under the chair- 
manship of Mr. W. T. Halcrow, to deal with the matter. 
The Institutions of Municipal and County Engineers, 
of Structural Engineers, and of Water Engineers 


co-operated by nominating representatives to serve 
on the sub-committee. 

The sub-committee appear to have been faced with 
the fact that opinions among firms and individuals 
engaged in the design and construction of reservoirs 
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showed a remarkable difference on matters on which 
it might have been imagined that some uniformity of 
rule would have been evolved as the results of ex- 
perience. These conditions seem to have deter- 
mined the committee to deal with the matter on the 
assumption that the design of reinforced-concrete 
structures for the storage of liquids differs from that 
of other structures chiefly in the additional care 
required to secure imperviousness and to prevent the 
development of cracks. In the new code,* therefore, 
copious extracts from the Code of 1933 have been 
reproduced, in the present publication such extracts 
being given a distinguishing mark. 

In considering the scope of the report, water, as the 
liquid to be stored, was throughout kept in mind. 
The recommendations are, however, generally appli- 
cable to liquids and solutions which have no detri- 
mental action on the concrete; reservoirs containing 
liquids which are sufficiently corrosive to necessitate 
the provision of a protective lining are outside the 
scope of the report. 

Attention is, however, drawn to the fact that some 
natural waters are corrosive both to steel and iron. 
Sea water, for instance, may be contained in a rein- 
forced-concrete swimming bath. A wide range of 
liquids, although not usually termed corrosive in the 
ordinary sense of the word, nevertheless require some 
special attention in connection with reinforced-concrete 
design. It is the attention drawn to such matters as 
these, and the emphasis given to points in existing 
codes and general usage, which make the new code a 
useful aid to sound design in such structures as are 
covered by it. It is clear that in drawing it up a very 
wide field has been under review. 








STRESSES IN WELDED PIPES WITH 
INTERNAL PRESSURE AND END 
THRUST OR TENSION.+ 

By S. J. Patmer, Wh. Sch., R.C.N.C. 


THE aim of the experiments described in this paper | 
was to investigate the limits of pressure applicable for 
solid-drawn pipes, particularly with a view to the 
design of large welded pipes, e.g., high-pressure pen- 
stocks. As the cost of welding runs approximately in 
proportion to the square of the plate thickness in large 
sizes, and as the difficulties of the process increase no 
less rapidly with thickness, it is of fundamental engineer- 
ing importance that such pipes should be designed with 
due regard to their loads. The programme of experi- 
ments was planned by Professor B. P. Haigh, in 
association with Messrs. Hatfield, Perrin and Partners, 
to investigate how electrically-welded pipes should be 
designed for safe operation with minimum thickness. 

Two straight pipes were tested to investigate the 
effects of internal pressure and thrust, and tensile 
control tests were made to obtain data to facilitate 
detailed analysis of the results. The pipes used for this 
purpose were kindly supplied by Messrs. Stewarts and 
Lloyds, Limited, from a single selected solid-drawn tube 
reserved for experimental investigations. The outside 
diameter of this pipe was found to be 6-54 in., and its 
wall thickness ranged from 0-190 in. to 0-229 in., with 
a mean value of 0-21 in., corresponding to a ratio 
t 
37 
representative of penstock practice for ultra-high 
pressures and sizes, say, 40 in. in outside diameter with 
1 ,-in. wall thickness, to stand over-pressures up to 
nearly 1 ton per square inch in tests with closed ends 
producing longitudinal tension, but not end-thrust. 


3-43 per cent, The models may be regarded as 





* Code of Practice for the Design and Construction of 
Reinforced-Concrete Structures for the Storage of Liquids. 
The Institution of Civil Engineers. [Price 1s. 6d., post 
free, to members ; non-members, 2s. 6d., free.} 


| Tensile Tests —The primary object of the tensile 


tests carried out on strips cut from the tube was to 
ascertain the value of the lower yield point (L.Y.P.) 
of the normalised mild steel used in the pipes. This 
value of the L.Y.P. was used as a basis for estimating 
the pressures at which yield might be expected in 
different cases according to different theories, so that 
the results observed could be compared with those 
indicated by different formule. Test pieces were made 
from rings cut from the pipe and straightened, and 
from strips cut longitudinally. 

A difficulty experienced in testing and particularly 
in analysing the results of these tests arose from the 
varying thickness of the relatively thin samples; 
although the mean thicknesses were nearly alike, the 
local thickness varied considerably (+ 10 per cent.) 
and in an irregular manner. In certain cases, speci- 
fically mentioned, the minimum thicknesses or the 
individual thicknesses have been used for the purpose 
of calculation, but in all other cases the following 
| arbitrary values have been used in all comparisons, viz., 


nominal mean thickness 0-210 in., 
nominal minimum thickness 0.200 in. 


It is believed that the use of these nominal values is 
to be preferred for several reasons ; the variations are 
very local and inconsistent, and it is probable that the 
nominals more reliably represent the average. More- 
over, the thickness cancels out in the comparisons 
between the tensiles and the pressure tests on the 
pipes, except as a small factor, if it can only be assumed 
the same for both. 

The average modulus of elasticity determined for 
these pieces, using the nominal mean thickness value, 
was 28-6 = 10° Ib. per square inch. The average ulti- 
mate tensile strength reckoned on the minimum cross- 
sectional area for the several test pieces was 27-9 tons 
per square inch, and the average elongation, as a 
percentage of the 8-in. base length used was 13-5 per 
cent, 

The elongation is lower than is commonly expected 
for three reasons :—({1) The variable section provokes 
fracture before the whole length is fully extended ; 
(2) the 8-in, base is long for such thin sections; and 
(3) in some instances y Cod occurred outside the 
base length. 

Lower Yield Point.—Great care was observed to 
obtain values of the L.Y.P. worthy of consideration in 
the analysis and comparison of the results, but difficulty 
was experienced on account of the variable thickness of 
the thin specimens. The rate of straining employed 
was very slow, only 0:01 in. per minute, giving ample 
time for keeping the beam continuously in balance. 
Yield-point values were calculated from the loads and 
the nominal sectional area by taking the loads at which 
the elongation reached } per cent. and 1 per cent. At 
these elongations, plastic yield had already spread 
through the thinner parts, but had not yet spread 
through the thicker parts of the tensile test pieces. 

The mean value of the yield point found in this way 
was 18-92 tons per square inch, indicating that the 
steel may be regarded as a fair sample, with yield point 
only slightly greater than the highest that would be 
suitable for reliable water-gas welding in large pen- 
stocks, The ratio between the yield point and the 
ultimate is 68 per cent., which is considered to be 
typical of mild steel for such purposes. 

Pipe A was designed for a preliminary general study. 
One end was welded to a 1}-in. plate and the other to 
a ring that was coupled to a turned disc by means of a 
standard Victaulic joint ; thus both ends were closed 
as in a shop pressure test, Further, the pipe was cut 
into two parts, which were welded together by a cir- 
cumferential seam. This pipe was tested under 
gradually increasing pressure, through the yield stages 
up to fracture, to study the behaviour of the Victaulic 





| joint, the welded seams, and the metal of the pipe. 


Part of the pipe was left bare, so that the circumference 
could be measured from time to time by means of a 
steel tape, and the whole of the external surface was 
marked off with squares of 2-in, side to facilitate 
measurement of circumferential and longitudinal strain. 
All but this part of the surface was covered with a thin 
layer of resin to enable Luder’s lines to be observed 
when the metal yielded in plastic manner, Pressure 
was applied by means of a hand-pump and was measured 
by standardised steel-tube gauges. 

Plastic Yield.—As soon as plastic yield started, the 
pressure began to fall back after each stroke of the 
pump, Luder’s lines were seen to be forming in the 
portion of the tube that was covered with resin, and the 
circumference of the uncovered portion was found to be 
increasing. Figs. 1 and 2, Plate X11, show the appear- 
ance of the resin-covered surface at two stages ot the 
plastic yield ; first when only a small part of the surface 
was covered by Luder’s lines, and later when nearly 
the whole surface was covered and yield had spread 
through the thicker as well as the thinner sections. 

The markings came out as numerous parallel lines, 





t Paper read before Section G of the British Associa- 
tion, at Cambridge, on Wednesday, August 24, 1938. 


very close together and nearly longitudinal in direc- 
tion, and it is not doubted that they represent slip on 
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planes parallel to the axis of the tube and at 45 deg.| These results are in accordance with the view that lines formed in the helical directions, the stress was 


to the radii. 


the two lengths of tube, and a part of the longer, and | the limit of stable elongation rather than upon actual | 


they illustrate the curious formation of the Luder’s lines | 


near the welded end ring and the circumferential | pressure, any local elongation produces additional | application of Guest’s hypothesis. 


seam. The welded seam proved stronger than the | 
tube and delayed the formation of Luder’s lines, 
although, somewhat before yield became apparent by 





breaking strength. In the tube test with internal 
curvature which tends to reduce the stress and 
stability. 

Pipe B.—It is important to observe that shop tests 


preserve 


Figs. 1 to 4 illustrate the shorter of | ultimate failure, in both forms of test, depends upon | deduced from the mean thickness 0-21 in. 


The last column gives the “‘ equivalent tensile stress,” 
|deduced from the three preceding columns by an 
The figures have 
| been obtained by adding to the hoop stresses either 
| the longitudinal compressive stresses or else the mean 
| radial pressures, whichever were greater in the com- 


fall of pressure and the general appearance of Luder’s| in many instances are carried out with closed ends, | pressive sense. The values tabulated in this column 


lines, a few faint lines were observed on the surfaces | 
of the tubes close to the welded seams. These faint | 
lines did not continue to spread, and their appearance 
is attributed to the removal of contraction stresses in | 
the metal adjacent to the welds. A number of these | 
faint lines can be seen in Fig. 1. In the later stages 
of plastic yield illustrated in Fig. 2; the metal adjacent 
to the circumferential welded seam shows quite a/| 
different type of marking which must be attributed to | 
another cause. The weld being stronger than the tube, | 
acted as a stiffening ring to prevent expansion, so that | 
about 4 in. oneach side of the seam suffered local bending. | 

These views show the scribed lines arranged in 2-in. 
squares on the surface of the tube to facilitate measure- 
ments of strain. It was found that there was no per- 
ceptible strain in the longitudinal direction, either in 
the parts covered by Luder's lines, or elsewhere. In | 
the circumferential direction, however, it was found | 
that the parts covered by Luder’s lines extended | 
continuously. 

Pressure at Yield.—Plastic yield commenced when 
the pressure reached 2,720 Ib. per square inch, from | 
which value it fell rapidly to 2,595 lb. per square inch, | 
and then appeared to remain stationary. An attempt 
was made to pump slowly and steadily at such a rate 
that the formation of Luder’s lines could be seen to be 
continuously in progress, as in a tensile test when the 
L.Y.P. is being determined. It was found that this 
occurred when the pressure remained steady at 2,700 Ib. 
per square inch. All the observations indicated that 
it would be difficult to ascertain any precise and con- 
sistent value for the limiting yield pressure, because 
the value evidently varied with the rate at which 
plastic strain was developing. In fact, the value varies 
not less than 10 per cent., according to the rate, within 
the limits imposed by the capacity of the hand pump 
on the one hand, and the perception of change in the | 
Luder’s lines on the other hand. In subsequent tests, | 
therefore, the standard practice was adopted of waiting 
3 minutes after pumping before taking the pressure | 
reading. 

When nearly the whole of the surface of the tube 
was covered with Luder’s lines the increase of circum- | 
ference was 4 in., corresponding to slightly more than 
1-5 per cent. mean elongation—which is approximately 
the same as had been observed at the completion of the 
corresponding process in the tensile test. The limiting 
pressure had then risen to 2,720 Ib. per square inch, | 
allowing 3 minutes interval after pumping. The 
greatest increase of circumference, immediately before 
fracture was 2-56 in., corresponding to 12-5 per cent. 
of the initial circumference, and it is notable that this 
occurred without increase of length. 

Bursting of Pipe A.—The tube burst in the middle of 
the 18-in. length, where it had expanded most, deriving | 
4 minimum of support from the end-plate at one side 
and from the welded seam on the other. The maxi- 
mum pressure was 1-86 tons per square inch, falling | 
to 1-76 tons per square inch in the characteristic | 
manner, followed by a more rapid fall immediately | 
before the burst. The form of the fracture is illustrated | 
in Figs. 3 and 4. The fracture starts near one of the 





lines scribed on the surface, but does not appear | 
to have been affected by that line. The origin of 
the fracture appears as a nearly radial area of 


granular appearance extending across two-thirds of | 
the thickness and along « length of approximately | 
j in. Outside this granular area, the fracture changes 
to a shear. The ends of the area likewise change to | 
shears with a narrow zone of granular structure between 
them. 

This mode of fracture is regarded as typical for mild- 
steel plates in many cases ; the narrow zone of demar- 
cation between the shears forms as a continuation of 
the initial fracture and extends in advance of the 
sheared surfaces 

The fracture shows very little reduction of thickness. 
If the circumferential stress at the time of fracture is 
reckoned on the pressure of 1-76 tons per square inch 
and on the expanded internal diameter of 6-12 in 

1-125 in., the value corresponds to 30-3 tons per 
square inch, and if the “ equivalent ” tensile stress is 
deduced by adding half the radial pressure, the result 
becomes 34:8 tons per square inch. It is notable 
that these figures are higher than the ultimate tensile 
strength found in the tensile tests. Thus it appears 
that the metal in the tube gives nearly the same 
elongation at fracture as in the tensile test and that 
the breaking stress is 8-6 per cent. greater than the 
ultimate in the tensile test. or 24-7 per cent. greater 
if half the pressure is added, the pressure being taken 
as acting on the expanded diameter in both cases. 


producing longitudinal tension as in the tests described 
above on pipe A, or in many other instances with pres- 
sures that apply larger or smaller thrusts that keep the 
ends watertight. Such shop tests, therefore, differ widely 
in their objects, methods and results from one another 
and from overpressure tests carried out after erection— 
when the pipes are liable to thrusts of greater import- 
ance, and when great loads are transmitted to the 
anchorages. Such shop tests are indeed valuable, and 


necessary as a guarantee of watertightness, but they | 


do not generally suffice to indicate that the design can 
actually 
abnormal conditions of service. 


The series of 10 successive tests carried out on Pipe B | 


was planned to study the influence of different tensions 
or thrusts acting longitudinally in the pipe which was 
simultaneously subjected to internal pressure causing 
ductile yield at a very slow rate. The pipe measured 
30 in. in length between the two end-plates to which it 


| was electrically welded, and was, therefore, less than five 


diameters in length—long enough to feel the full effect 
of internal pressure and short enough to serve as a 
column without undue liability to buckling. 

The two end-plates were carefully turned true with 
the pipe to provide seatings through which loads up to 
50 tons could be applied axially by means of hard steel 
balls at the ends. The selected loads were applied, 
maintained constant and measured in the 100-ton 
testing machine, arranged for compression. In each 
of the successive tests, after end load had been applied, 
water pressure was raised by hand-pump until yield 
was observed to be in progress at a fast rate, as indi- 
eated by the formation of Luder’s lines on the surface 
of the pipe, which had been coated with resin for the 


withstand the loads that will act during | 


| are believed to afford the best possible basis for com- 
Fig.7. PIPE 8 
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parison with the results of the tensile tests already 
described, provided that the comparisons are made 
with the stresses required to start yield in the tensile 
tests. 

Fig. 7 shows two graphs on a base representing the 
longitudinal stress in the pipe, of which the upper 
represents the ‘* equivalent tensile stress "’ as tabulated 
in column 12, while the lower represents the mean 
hoop stress tabulated in column 10. A dotted line is 
added representing an application of Guest’s law. It 
will be noted that this comprises two branches 
that intersect at the longitudinal stress equal to the 
radial stress corresponding to a water pressure of 
2,520 lb. per square inch. 

















purpose. Pumping was then stopped, and after an 
TABLE I. 
—$_________— ) - 
cxpers.| Zmd | Enteral | | thrust | “tonto | Pressure | Modified | “Atma” | stress. | ee Equiva- 
9 Thrust ayy Sve bale in Pipe. | Pressure. | Values. | ;,, Pipe. | ,Sttess. | Tons | Stress. | qensite 
= | Pon Bee Tons. | Lb. per | Lb. per | “poh | Tons per per | Tons per| ctrras 
atin we sq. in. sq. in. " | sq, in, | sq. in, sq. in. r _ 
| | 
1 0 2,520 +33-1 0 2,520 | +33-:1 | +7-935 | 17-20 | —0-568| 17-76 
2 20 2,535 +13°3 3 2,532 |} +13-2 | + 3-165 17-30 | —0-565)| 17-87 
3 0 2,454 6-5 6 2,448 - 6-4 -1-535 15-94 | —0-547| 17-48 
4 0 2,530 +33-2 | 10 2,520 | +33-1 +-7-935 17-20 —0-563 | 17-76 
5 0 2,525 3-1 | 13 | 2,512 3-1 | +0-742 | 17-15 —0-561 | 17-71 
6 35 2,520 -1-9 | 1 «=| «62604 | — 1-9 | 0-455 | 17-09 | —0-559) 17-65 
7 45 2,307 -14-7 21 2,286 —14-55 | —3-49 14-87 | —0-511/| 18-36 
8 0 2.544 +33-4 | | 24 2520 | +33-1 | +7-935 | 17-20 | —0-563| 17-76 
9 38 2,535 4:7 28 2,507 — 4-65 | —1-115 16-31 | —0-560/| 17-43 
10 50 2.048 . 32 2,016 | —22-7 | —5-445 | 13-12 | —0-450| 18-57 


| fe 


} 
| 
} 
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interval of 3 minutes, during which yield continued at 
a gradually decreasing rate, the pressure was read on 
the gauge. 

In each of the successive tests, yield progressed a 


little further by the formation of Luder’s lines, Two} 


distinct patterns of lines were observed, and these are 


illustrated in Figs. 5 and 6, Plate XII. With the smaller | 


end-loads, less than the force of the water acting on 
the closed end, the Luder’s lines formed longitudinally, 
as in pipe A; but with greater end loads, producing 
longitudinal compressive stresses greater than the 
radial water pressure, the Luder’s lines formed as helices. 
In two tests only did the two patterns appear to develop 
simultaneously, but both patterns are illustrated in 


both Figs. 5 and 6 on account of the sequence of tests. | 


Ten tests with different end loads and internal pressures 
were made, and the results are shown in Table I. 
Symbols and are given to indicate the 
character of the Luder’s lines formed after each test. 
Column 5 gives the thrust in tons in the pipe, deduced 
from the applied load by subtracting the force of the 


| water acting on the closed ends. In this column + 
denotes tension, and denotes compression. In 
column 6 a small modification is tabulated for the 


water pressure to allow for the effects of the gradual | 


advance of yield through the material, in accordance 
with tests 1, 4 and 8. 
thrusts are shown in column and in column 8; 
the end forces have been modified to correspond with 
the pressures, so that columns and 8 together 
represent combinations that would be expected to 
produce plastic yield in the pipe in its initial condition. 


The next column gives the longitudinal stress, and | 


the next the hoop stress, using the thin tube theory, but 
employing different values of thickness according to the 
mode of yield observed. When the Luder’s lines formed 


in the longitudinal direction—presumably along zones | 


of minimum thickness—the stress was deduced from 
the minimum thickness 0-20 in., but when the Luder’s 


The modified pressures and | ' 





It is notable that the points corresponding to tests 
(6), (5), (2), (1), (4) and (8) (for longitudinal tension) 
indicate nearly constant hoop stress and also nearly 
constant equivalent tensile stress in accordance with 
Guest’s law. On the other hand, the points for tests 
(6), (9), (3), (7) and (10) (for longitudinal compression) 
indicate a consistent rise in the equivalent tensile stress 
in the manner that would correspond to an application 
of an energy theory of failure. For practical purposes, 


Taste II. 
Formula Pressure for | Pressure for 
Employed 4 per cent. 1 per cent 
A formula recommended for judging | 
start of plastic yield | 
y- 2¢ 2 580 2 720 
- ee ** - my lw 
P~ @s3D | | 
The 8. and L. Formula | | 
y.2¢t | > o 
— ° ee 2,660 | 2,790 
P~ a@+20 ‘ 
A formula recommended for further | | 
development of yield } 
y.2¢ — 4 
———— 2,750 2,880 
(d + t) 
™ y.2¢ 
Common formula p er 2,840 2,980 


y = L.Y.P., ¢ = 





wall thickness, and d = internal] diameter 


however, it appears that the hoop stresses that cause 
yield when thrust is simultaneously present are only 
slightly in excess of the values corresponding to the 
application of Guest's law. 

Conelusions.—(1) Apart from slight signs of contrac- 
tion stresses that redistributed themselves immediately 
| when pressure was applied, the welded joints in the 
thin tubes passed through these tests without any 
feature attracting comment. The welds between the 
thin tubes and the thick plates resisted bending without 
cracking, and the welds between different parts of the 
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thin tubes extended without any sign of cracking’ 
although they were stronger than the tube and tended 
forcibly to prevent its expansion. 

(2) The Victaulic joint tested at one end of pipe A 
withstood the full bursting pressure for the tube without 
showing any sign of distress. 

(3) The value of the L.Y.P. of the normalised mild 
steel, determined in the tensile tests, has been used as 
a basis from which to estimate the internal pressure 
at which a straight pipe might be expected to yield 
when free from end loading. Different formule, 
corresponding to different theoretical ideas that need 
not be discussed here, have been used to make the 
calculation, and as the tube is of varying thickness 
and yields gradually under increasing load, the calcula- 
tions have been made for two stages—first for 4 per 
cent. and then for 1 per cent. increase of circum- 
ference. 

Table II gives the several formule and the estimated 
pressures of the pipe with an external diameter of 6-54 
in. and mean wall thickness of 0-21lin. The L.Y.P. was 
taken as 41,400 Ib. per square inch for $ per cent., and 
as 43,400 Ib. per square inch for 1 per cent. elongation. 

(4) It is observed that the results for the two pipes 
do not agree precisely. The difference is not great, 
and may be due in part to the special methods of 
loading employed in the test on pipe B. 

The method considered to be the most consistent for 
finding the limiting pressure, at which a pipe actually 
yields slowly in the plastic manner, is to read the pressure 
after an interval of three minutes from the cessation of 
pumping. During this interval the pressure falls at a 
decreasing rate and becomes steady at a value which 
can be read consistently. The pressure values recorded 
after the interval are regarded as comparable with the 
pressures which might be applied continuously in over- 
pressure tests on a penstock after erection, a factor of 
safety being applied to ensure that the penstock should 
not suffer the strains observed in the tests. 

(5) It is observed that all the pressures recorded in 
this manner fall short of the values estimated, indicating 
the need for a small but definite factor of safety. 

(6) The tests on pipe B illustrate the effect of longitu- 
dinal thrust in the straight pipe. The effect appears to 
be slightly less than might be anticipated according to 
Guest’s hypotheses. 

(7) The different patterns formed by Luder’s lines 
in the several tests are considered to be instructive, 
being closely in accordance with the relevant prin- 
ciples. 

In conclusion, the author wishes to express his 
thanks to Professor B. P. Haigh, D.Sc., M.Inst.C.E., of 
the Royal Naval College, Greenwich, to Mr. H. R. 
Mason, R.C.N.C., who collaborated in the work, and to 
Sir Stanley Goodall, K.C.B., O.B.E., Director of Naval 
Construction, for permission to publish this paper. 








EXPERIMENTS ON THE FREEZING 
OF BUILDING MATERIALS. 


THE results of extensive experiments on the freezing 
of certain building materials, begun at the Building 
Research Station, Garston, and completed at the 
Engineering Department of University College, Cardiff, 
are reported in a recent pamphlet issued by the 
Department of Scientific and Industrial Research.* 
The materials tested included natural stones, brick, 
tiles, &c., and the effect on these of frost action, 
artificially produced, was studied. 

The work, conducted by Dr. W. N. Thomas, 
M.Inst.C.E., was carried far enough for general lines 
of the main course of events to be deduced, these being 
more or less as follows :—As the temperature of the 
surroundings falls, a specimen will become super- 
cooled below 0 deg. C. until freezing is initiated. The 
temperature of the specimen will then rise almost to 
0 deg. C., when some ice forms very rapidly. As the 
surroundings are colder than the specimen, heat will 
continue to be withdrawn from the latter, and more 
water will freeze. Pressures are simultaneously deve- 
loped within the material owing to entrapped water, 
and such pressures will delay the complete change of 
the water into ice until the process is reversed and a 
further drop in temperature of the specimen has 
occurred. The action is progressive; as more ice 
forms, higher pressures are developed and unfrozen 
water is prevented from freezing. The temperature 
will then fall as heat is extracted from the specimen, 
upon which additional water will freeze, to be followed 
by the development of additional pressure, and a 
further fall in temperature is then necessary before 
more water will freeze, this process being repeated 
according to circumstances. 

When a saturated specimen is frozen, the amount of 
damage caused is dependent upon the extent of the 
dilation, i.e., upon the strain in the material. The 
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chief factor tending to relieve the pressure causing 
the latter is the extrusion of the entrapped water. 
Water in voids near the surface, being at atmospheric 
pressure, probably freezes at a temperature very near 
0 deg. C., and therefore small increases in pressure 
within the voids will bring about liquefaction, where- 
upon extrusion will be facilitated. At lower tempera- 
tures this does not apply, since far larger pressures 
are required to bring the ice to the liquefying point, 
with the result that extrusion is well-nigh impossible. 
This was shown to be the case by the experiments in 
question. With a slow rate of freezing, and with a 
long halt near 0 deg. C., very small strains were found 
to be developed, although more of the water content 
was frozen. Slow rates of freezing of a saturated material 
are accompanied by appreciable extrusion from the 
surface, and by only small extensional strains, while 
rapid rates of freezing are usually accompanied by 
large extensional strains. The early rate of freezing 
is therefore a very vital factor. 

Materials which are not fully saturated receive addi- 
tional relief owing to the possibility of the intrusion of 
water into previously unfilled voids. Generally, if the 
percentage of saturation is below 80, little, if any, 
damage is likely to result, but the effect varies with 
different materials and the rate of freezing. After 
all the contained water has become frozen, a further 
fall in temperature does not appear to cause further 
damage, the strains then actually diminishing. 

Some materials are found to absorb water readily, 
while others do so with reluctance ; some retain water, 
and others readily part with a portion of it. A material 
which absorbs water reluctantly may yet, under appro- 
priate conditions, become waterlogged, and it is there- 
fore important to be able to estimate the frost resistance 
of all classes of materials. In the work described by 
Dr. Thomas, the behaviour of the specimens during the 
actual freezing and thawing processes were observed 
(a) by dilatometric methods, and (b) by means of a 
linear extensometer. 

The type of dilatometer employed consisted of a 
glass bulb about half-filled with an air-free liquid 
(ligroin). The specimen was inserted in this and the 
end of the bulb was sealed. The opposite end of the 
bulb was then unsealed and a calibrated capillary was 
sealed in position. The bulb was then filled with 
ligroin to the required point, and finally, the bulb 
at the upper end of the capillary was sealed to prevent 
evaporation. 

The cooling of the specimens was achieved by means 
of a “ Magnet” refrigerator enclosed in a chamber 
containing kerosene. By means of motor-driven pumps 
the kerosene was circulated in copper coils through 
two well-lagged baths, which also contained kerosene. 
The temperature of the circulating kerosene was con- 
trolled by means of a bimetallic switch which, through 
a relay, automatically switched the refrigerator motor 
on or off. The temperature of the baths was controlled 
by sensitive glass thermo-regulators, controlling the 
circulation of the kerosene through the coils. During 
an experiment the dilatometer was immersed in the 
kerosene of one of the two baths and the variation 
with temperature in the total volume of specimen + 
water could be followed by observing the movement 
of the ligroin meniscus in the capillary as the tempera- 
ture of the bath was varied. As the temperature of 
the specimen falls, the volume decreases and the 
meniscus in the capillary falls. When part of the 
water in the specimen freezes, the rapid increase in 
volume is indicated by a rise in the meniscus, after 
which a steady decrease in volume following fall in 
temperature is indicated by the meniscus again falling. 
Generally it was found possible to supercool to about 
— 5 deg. C. before freezing occurred, but with some 
specimens it was impossible to lower the temperature 
below — 3-5 deg. C. before ice formed. On the whole, 
it is not considered likely that the dilatometric method 
of examination will prove very useful for the routine 
work of determining the frost-resistance properties of 
materials. The main objections to this method are 
as follows :—Since the specimen is sealed in the glass 
tube, it cannot be handled or subjected to close inspec- 
tion until the tube is opened. Instances occurred in 
the work of considerable damage to specimens of 
which no indication could be detected by inspection 
through the glass. The change of volume indicated 
by the meniscus in the capillary tube does not repre- 
sent the volumetric change in the actual specimen, 
and comparison with linear extensometer methods 
would indicate that the meniscus readings represent 
more nearly the volume change of the water converted 
into ice. 
sions are an indication of the amount of water frozen, 


the percentage volume of the total water present can | 


be calculated, but the result does not give a measure 
of the frost resistance of the material. Finally, unless 
the specimen being examined in the dilatometer has 
its voids completely filled with liquid, either water or 
ligroin, the measured expansions may be difficult to 
interpret, and consequently the method is unsuitable 
for the examination of unsaturated specimens. 














In considering the extensometer method adopted 
for observing the behaviour of the specimens, it should 
be remembered that there is an increase in volume, 
of approximately 9 per cent., on converting water into 
ice. When, therefore, building material with a definite 
water content is cooled to a temperature at which 
some of the liquid solidifies, the volume change which 
occurs can only be accommodated either by an intrusion 
of ice or water into unfilled voids in the material, by 
extrusion from the surface, or by dilation of the 
material providing increased void space. Dilation of 
this character produces stress in the material which, 
if sufficiently high, may damage the material to a 
deleterious extent. 

The type of extensometer employed by Dr. Thomas 
consisted essentially of a rigid frame of two 1-in. 
diameter supports with a base and cross-piece. The 
specimen was placed inside a brass box and was 
supported laterally inside the box by spring clips, 
which kept it in a vertical position without imposing 
any restraint on expansion or contraction in a vertical 
direction. The box containing the specimen was 
placed in the frame and a perpendicular silica rod, 
passing through a hole in the centre of the cross-piece, 
was made to rest upon the top of the specimen. A 
second perpendicular rod was rigidly fixed on the 
cross-piece, and between the movable rod and the 
fixed rod was placed a silver-steel roller to which a 
mirror was attached. Pressure was maintained between 
the two rods and the roller by a spring. Relative 
movement of the two rods was, of course, indicated 
by rotation of the roller, and consequently by a change 
in the angle of the mirror. When a specimen had 
been inserted in the apparatus, the whole was lowered 
into the kerosene bath. A cylindrical-shaped lid fixed 
to the lower end of the movable silica rod extended 
over the sides of the box containing the specimen and, 
producing a diving-bell effect, prevented the kerosene 
getting into the box and into contact with the specimen. 
Light from a projector impinged upon the mirror 
attached to the roller and also upon a fixed mirror 
attached to the fixed rod, the two images being focused 
upon a screen. The lower, from the fixed mirror, 
remained practically immovable. An average taken 
of a large number of estimations gave a magnification 
of the roller mirrors of about 3,240 times, and since 
the specimens were normally 17-7 em. long, l-cm. 
movement on the screen corresponded to about 
0-174 x 10-* cm. per centimetre of relative movement 
at the specimen. As a check upon the movement of 
the roller, a third mirror was fixed by two short lengths 
of steel strips to the two rods. The magnification of 
the spring mirror was not directly calculated, but was 
arrived at by comparison with the image from the 
roller mirror, and was found to be about two-thirds 
of the magnification of the latter. 

The two main groups of experiments, i.e., by the 
dilatometer and linear-extensometer methods, were 
supplemented by others in which only the temperature 
of the freezing medium was observed during the 
freezing cycle. In all experiments various properties 
of the specimen were noted before and after the freezing 
operations, and in most instances, some of the resulting 
changes were estimated numerically. As examples 
may be mentioned: (a) the saturation coefficient of 
the material and the distribution of the pore spaces ; 
(6) the strength of the material ; and (c) the stress-strain 
relationship value. 

As some indication of the practical value of the work 
done, reference may be made to one particular com- 
parison made. In this case stone A, which was very 
reluctant to become highly saturated, suffered com- 
paratively little damage from the experimental treat- 
ment even when so saturated. The frost-resistant 
properties were therefore high. Specimens of stone B, 
which tended to become highly saturated very easily, 
suffered appreciable damage when frozen. The frost- 
resistant properties of this stone were therefore defi- 
nitely low. Stone C, however, which was found to be 
more reluctant than stone A to become saturated, suf- 
fered even more damage than stone B when thoroughly 
saturated. It would be concluded from this that 
stone C would have high frost-resistant properties 
under normal conditions, but would suffer damage if 
used in positions where it might get thoroughly 
saturated by prolonged exposure to water. 

The more general conclusions arrived at by Dr. 
Thomas are that although the amount of damage 
incurred during a frost can be estimated in various 
ways, visual inspection alone is not sufficient. In the 
experiments described, the reduction in the value of 


Again, assuming that the measured expan- | the stress-strain ratio was found to be far more conve- 


nient and reliable than the results of strength tests. 
It is therefore recommended that this criterion be 
adopted for the estimation of damage incurred in 
frost tests. 

It is obvious from the report that the work involved 
many experimental difficulties and a complication of 
factors, and a tribute is due to Dr. Thomas for having 
carried the subject considerably farther than previous 
workers on this subject. 


INDUSTRIAL TRUCK. 


15-CWT. 
One of the marked developments in factory organi- 
sation in recent years has been the introduction of 
small petrol-driven trucks for the transport of materials 
from one department to another, these vehicles having 
some advantages compared with those of the battery 
type A three-wheeled truck of unusual design for 
this purpose is illustrated by the photograph reproduced 
on this page. This truck, which can carry a load of 
15 ewt., is manufactured by Messrs. The James Cycle 
Company, Limited, Greet, Birmingham, 11, and the 
design is based on the firm’s Handyvan chassis, which 
has now been on the market some five years, and was 
described in ENGINEERING, exl, page 615 (1935). 
The truck is claimed to be extremely economical to run, 
is easily manceuvred in difficult places, and will turn 
almost in its own length. 
twin-cylinder model with a capacity of 1,096 c.c.. 
it runs relatively slowly, it will stand up to continuous 
duty over long periods without attention. Dry-sump 
lubrication is employed, and starting is effected by 
a handle on the side of the truck, as shown. A single- 
plate clutch is fitted, and the gearbox provides three 
forward speeds and a reverse. The carburettor is a 
Solex model with easy starting device. The trans- 
mission to the rear axle is by balanced tubular 
propeller-shaft with a flexible coupling at each end. 
The rear axle is of the semi-floating type. incorporat- 
ing a differential gear. The final transmission is by 
spiral bevel crown wheel and pinion. Internal expand- 
ing brakes of 9 in. diameter are fitted, rod operated and 
fully compensated. The chassis frame is of channel 
section, reinforced where necessary, and the springing 
is of the motor-cycle type at the front and by semi- 
elliptic leaf-springs at the rear. The steering wheel is 
mounted on the off side and is geared up. The three 
wheels are of the detachable-dise type and are inter- 
changeable. The tyres are 27 in. by 4 in. A large 
battery is provided for the coil ignition and lighting, 
a charging dynamo being fitted. The petrol tank has 
a capacity of 2 gallons, and the oil tank a capacity of 
? gallon. One of the trucks in constant use in the 
makers’ works has been found to require about 
3 gallons of petrol per 48-hour week. The body 
is 58 in. long, 384 in. wide and 
being internal dimensions, and reinforced with 
steel strips. Rear mudguards can be provided if the 
truck is required for use on the road, and detachable 
splay sides and tailboard can also be supplied, if 
required. Special bodies can be made to order, and 
provision made for drawing trailers, if necessary. 
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PENCIL CEDAR. 


Tue attempt to make good the scarcity of American 
pencil cedar (J. Virginiana L.) by substituting for it 
the African variety (Juniperus procera Hochst.) has 
not so far been satisfactory, a fact to which witness 
is borne in the Forest Research Record, No. 24.* 
This deals with an investigation undertaken 
a view to the removal, if possible, of the main obje 
tions to the use of the African cedar, viz., greater 
tendency to warp after manufacture and greater diffi- 
culty in whittling. The Director of the Forest Products 
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Research Laboratory, in his preface to this pamphlet, | 


remarks that the investigation proved both difficult 
and tedious, and it is to be feared that those who read 
it will not find its contents too satisfactory. Of the 
many issued by the Department, and reviewed in these 


columns, we are inclined to regard this one as less 
than usually informative to the general reader. 

To those in the pencil-manufacturing trade it 
indicates the direction taken in experimenting, and 
unfortunately, the failure to achieve the objects 


desired, partly due, aa a confession on the part of 
the Director points out, to the fact that the Research 
Laboratory was not equipped for a detailed study, 
under trade conditions, of this subject. After dwel- 
ling on the importance of ease in whittling.”’ it 
somewhat unfortunate that the word “ cutability 

subsequently introduced, without detinition, since doubt 
left in the mind whether the latter is used altet 
natively to describe the same quality, or whether it 
relates to the machineability of the wood in the course 
of pencil manufacture. \s regards the only tabu- 
lated details, obtained by means of special and rather 
elaborate machines, lL to ceutability.” 
it may be questioned whether the simple, but useful, 
mechanical pencil sharpen now an adjunct of 
most drawing and other could not in some 
way have been power-driven and equipped with appa 
ratus to obtain similar results, leaving, as now, the 
problem of warping to baffle the manutacturerer as it 
has done the Research Department 

The theory that the cause of the relative 
of the African cedar is entirely due to its 
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density is not accepted, and experiments with both | 
saturated and superheated steam at varying pressures, 
with and without an impregnation of rape-seed oil | 
(a recommendation of the trade), produced the only | 
tangible results of a darkening in colour and the 
rendering of the wood more * unctuous,” an expression 
which has a meaning of its own in the timber trade. 

The supplies of African cedar which were received | 
for testing came in the form of billets from six different | 
localities in Kenya, and included wood from both live 
and dead trees. Slats prepared from these billets 
proved to be from 15 per cent. to 22 per cent. more | 
difficult to whittle than slats of American cedar of | 
first quality. After stating that no definite pressure | 
or steaming time could be recommended for the soften- | 
ing process, the report considers that careful analysis | 
of results obtained indicates that equality could be 
obtained by treatment with saturated steam of from | 
10 lb. to 40 lb. per square inch pressure, followed by 
impregnation with 5 per cent. rape-seed oil emulsion. 
As to warping, pencil manufacturers are recommended 
to pay greater attention in their factories to air- 
conditioning before softening, which advice adds, we 
are afraid, little to existing knowledge 








CATALOGUES. 


Roller Shutters, dc \ brochure to hand from Messrs. 
G. Brady and Company, Limited, New Islington Factory, 
Ancoats, Manchester, 4, deals with certain of their 
manufactured articles, chiefly with roller shutters. 


Mica Insulation.——Messrs. Lancashire Dynamo and 
Crypto, Limited, Trafford Park, Manchester, have sent | 
us a brochure describing the advantages of mica and its | 
application for insulating purposes in their machines. 

Machine To.ls.—Messrs. Soag Machine Tools, Limited, 
Juxon-street, Lambeth, London, 8.E.11, have sent us 
a leaflet describing their Rapid mill, which is adapted for | 
direct drive by built-in motor, and is made in three types, 


vertical, horizontal, or universal 


lir Filters.-Messrs. Lacy-Hulbert and Company, 
Limited, Boreas Works, Beddington, Croydon, have sent 
us a leaflet giving particulars of air filters, desiccators, 
tc. which they make for the removal of oil, dust, and 


motsture in pneumatk 


igricultural Machir ) 


processes 


Messrs Ferguson-Brown, 

Limited, Huddersfield, have sent us a brochure describing 

their system of tractor cultivation Among the advant- 

ages claimed for this is their linkage system, which com- | 
pels the implement to follow the track of the front wheels 

of the tractor 


Steel Piling Air-raid shelters form the subject of a 
leaflet received from Messrs. The British Steel Piling | 
Company, Limited, Thames House, Millbank, London, 
S.W.1. This describes particularly the manner in which 
Larssen sheet-steel piling may be used advantageously 
for this purpose 

Pneumatic Transmission Tubes Messrs. Sturtevant 
Engineering Company, Limited, 147, Queen Victoria- 
street, London, E.C.4, have sent us a copy of an interest- 
ing publication dealing exclusively with the Sturtevant 
systems ot pheumatic transmission of messages by means 
of tubes 
Pneumatic Tools.—-We have received from Messrs. | 
rhe Consolidated Pneumatic Tool Company, Limited, 
232, Dawes-road, London, 8.W.6, a copy of their 
catalogue, No. 46. which describes and illustrates, very 
adequately, the of the plant they 
manufacture 


wide application 

Centrifugal Castings \ brochure devoted to centri- 
fugal castings has reached us from Messrs. Millspaugh, 
Limited, Vulcan-road, Sheffield, relating to their centri- 


fugal-casting process, by means of which they produce 


non-ferrous tubes up to 25 tons in weight, 4 ft. in dia- 
meter, and 30 ft. in length. 
Diesel Engines.—Messrs. The National Gas and Oil 


Engine Company, Limited, of Ashton-under-Lyne, have 


| forwarded us a copy of a bulletin on Jerusalem's wate: 


supply, in connection with which they furnished several 
Diesel engines. The plant was described on page 575 
of the previous volume of ENGINEERING. 

Oil Switches.—We have received from Messrs. Switch 
gear and Cowans, Limited, Elsinore-road, Old Trafford. 
Manchester, 16, a copy of a new publication dealing with 
8S. and C. non-automatic oil switches, metal-clad and 
compound filled, of both fixed and withdrawable types. 
These were described on page 171, ante. 

Metal Window and Sidelight Frames.—We have 
received from Messrs. J. Stone and Company, Limited, 
Oceanic House, Cockspur-street, London, 8.W.1, leaflets 
dealing with various types of windows and sidelights 


manufactured by them for ships’ cabins, and conse- 
quently able to withstand heavy pressures. 
Stone-Dust Distributor.—The use of stone dust in 


collieries is the subject of a leaflet from Meesrs. Hardypick, 
Limited, Sheffield, 8. This particularly relates to the 
“ Barkston "’ stone-dust distributor, which is claimed to 
be proof against accident and robust. The output of 


| stone dust is capable of regulation between 28 Ib. and 


10 oz. per hour. 

Aero Engines.—Messrs. The Bristol Aeroplane Com- 
pany, Limited, Filton, Bristol, have sent us a catalogue 
im which a detailed description is given of their air- 
cooled, radial, sleeve-valve aero engines, of both the single 
and double-row types. The illustrations given clearly 
demonstrate the advantages as regards compactness of 
the sleeve-valve design. 


Conveying Plant.—A pamphlet from Messrs. The 
General Electric Company, Limited, Magnet House, 
| Kingsway, London, W.C.2, deals with the ‘“* Webb” 


conveyors manufactured by their associated firm, Messrs. 
Fraser and Chalmers’ Engineering Works, and for 
which many advantages are claimed in heavy industrial 
installations. 

Aluminium.—We have received from Messrs. The 
British Aluminium Company, Limited, Adelaide House, 
King William-street, London, E.C.4, an admirably illus 
trated catalogue describing the advantages of aluminium, 
for use as ‘bus bars and for other connections in elec 
trical installations ; details of several of these are to be 
found in the catalogue. 

Foundry Plant.—Messrs. J. W. Jackman and Company, 
Limited, Vulean Works, Blackfriars-road, Manchester, 3, 
have sent us a copy of a catalogue dealing with the 
handling and treatment of sand in foundry processes. 
and also with plant for sand blasting, iron melting, mould 
ing equipment, testing machinery, and magnetic separa 
tors for the recovery of metal. 

Electrical Machinery.—From Messrs. The Brush Ele« 
trical Engineering Company, Limited, Flacon Works, 
Loughborough, we have received a brochure describing 
their salient-pole alternators and synchronous motors, 
which can be supplied for direct coupling or for belt o1 
rope drives. In the first case the firm recommend their own 
Diesel engines in sizes from 60 to 2,000 brake horse-power 

Rotary Compressors and Vacuum Pumps.—A new 
catalogue to hand from Messrs. Hick, Hargreaves and 
Company, Limited, Soho Iron Works, Bolton, describes 
their rotary compressors, for which advantages are 
claimed over machines of the reciprocating type. These 
compressors may be either air or water-cooled ; cylinders 
of exactly the same design are used for the firm's vacuum 
pumps. 

Staff-Locating Signals.—Messrs. Gent and Company 
Limited, Faraday Works, Leicester, have lately issued 
a brochure dealing with their Tangent system for quickly 
locating staff in large hospitals, factories and stores, by 
means of signal lamps displaying different colours, 01 
a combination of these. Another new publication of 
this firm describes the various electric-motor 
which they make. 
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DIE-CAS'TING EQUIPMENT | AND 
PRACTICE IN THE UNITED STATES. 
By HeRBert Cuase, M.E., M.S.A.E. 


In an article published in EncrneErtne last year,* 
the author gave reasons for the prominent place 
attained by die castings in the field of metal goods 


those of slashes closing and locking the dies, forcing 
metal into them under heavy pressure (after reducing 
the metal to a molten or semi-molten form) and 
ejecting the castings when the die opens, several 
classes of machines and many different designs 
of the same type are in use. Some are built and 
supplied as standard machines, others are constructed 





Fig. 1. 




















production in the United States, and outlined the 
properties, relative importance and some of the 
widely diversified applications of the various alloys 
employed. The following article is concerned with 
the plant employed and the methods used by 
producers of die castings in that country. 

Several types of machines for producing die 
castings are employed in American plants devoted 
to this important process of metal working. Although 
all — the same general functions, namely 











by or for the die casters to their own designs for 
use only in their own shops. Generally speaking, 
few details of the latter are available, but with 
certain exceptions, their design does not differ 
radically from that of standard machines, some 
of which are here illustrated. 

Such machines themselves constitute, of course, 
a primary part of the equipment of any die-casting 
plant, but they are necessarily supplemented by 
much other equipment even in small plants. In 


: | large plants, the supplemental equipment is likely 
* See Resume, vol. a pages 613 ia “643. 'to require not only more space but a conside rably | lof motor-car products and a few manufacturers 


larger investment than is necessary for the die- 
casting machines themselves. 

Relatively few die-casting machines are completely 
self-contained ; the additional plant includes sepa- 
rate air-compressing equipment and often supple- 
mentary equipment for reducing the metal to a 
molten state and conveying it to the machine. 








Batrery or Scuuttz Dre-Castinc MaAcHINEs. 


| Some machines require a separate source of hydraulic 
power, but many of the more recent types are self- 
contained in this respect, having their own variable- 
stroke hydraulic pump, valves and piping. Most 
machines are equipped with furnaces built into the 
assembly, as well as with equipment for firing 
these with gas or oil, but though the alloy to be 
cast can be and often is melted in these furnaces, 
most of the large shops do the melting separately, 
individual machines being supplied with molten 
metal carried to them in ladles, often on overhead 
trolleys. Fig. 2, annexed, illustrates a typical 
modern self-contained and hydrauiically-operated 
unit. This is a 16-in, zinc-alloy die-casting machine 
made by The Schultz Machine Company, of 
Toledo. It is furnished with a motor-driven “ Oil- 
Gear ”’ variable-stroke pump, accommodated within 
the machine base and actuating a hydraulic plunger 
and vertical rack, meshing with a pinion on the 
crankshaft. The latter actuates a single central 
toggle which moves the rear half of the die along 
the tie rods. The built-in furnace is at the far 
end. ‘Two other sizes are made, viz., 16 in. and 18 in. 
(distance between centres of the bars). On the 
two smaller sizes a speed of 500 cycles to 600 cycles 
per hour can be attained. 

After the castings have been produced, they 
must be freed of gates and fins. This usually 
involves the provision of hand or power punch 
presses, drills, lathes, grinding machines and the 
like, especially as purchasers of castings often specify 
| minor machining operations in addition to the work 
| required in the removal of fins. Besides all this, 
| nearly all except the smallest die-casting shops 
have their own equipment for producing the neces- 
|sary dies and for keeping these in proper repair. 
This, of course, involves a first-class tool room 
equipped with milling machines, lathes, shapers 
and other die-sinking tools, not to mention numerous 
| accessories. 

Partly because of these requirements and partly 
because die casting is a specialised trade necessitating 
experience in die design and construction as well as 
in detail control of the casting process, a very large 
proportion of all die castings are produced by 
| firms specialising in this field. A few producers 
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of other equipment in which large quantities of | 
die castings are employed, have their own die-casting 
shops, but in most cases purchase from special 
firms is found to be more economical, and to result 
in a superior product, partly because such firms | 
have to employ the latest and most economical | 
methods to secure the business in competition 
and to make a reasonable profit thereon. 

Die-casting machines may be classified in various 
ways, but the type used in by far the largest num: 
bers is that employed for the zinc alloys. As was 
pointed out in the article by the writer referred to 
above, these alloys are of the high-purity type 
made to recognised A.8S.T.M. and 8.A.E. standards, 
under the “ Zamak” formule (termed “ Mazak ”’ 
in England), and constitute some three-fourths 
of the total tonnage of metals used in die casting. 
Practically all the latest machines in this class use 
a positive plunger for forcing the metal in to the 
die, frequently employing pressures up to 2,000 Ib. 
per square inch or above, the plunger being actuated 
by a direct-connected piston in an air cylinder, | 
supplied from an external source. Fig. 1 shows an | 
installation of a number of the machines illustrated 
in Fig. 2, in the plant of Messrs. The Schultz Die- 
Casting Company, of Toledo, Ohio, and employed 
for zinc-alloy products. This view clearly shows | 
the furnace, &c., at the right-hand end of the| 
machines, and, above, the air-operated cylinder 
for injecting the metal. 

Some machines, adapted for use also with alumi- 
nium, lead or tin alloys, are of the so-called “ goose- 
neck ” type, and depend upon air pressure imposed 
directly on the surface of the metal to force it into 
the die. Although some excellent zinc-base die 
castings are made in this form of machine, the ten- 
dency to-day is to use it only for aluminium, chiefly 
because the maximum pressure feasible with air is 
about 500 lb. per square inch, whereas pressures 
of 1,200 lb. upward are now preferred. It is not 
possible to use a plunger in direct contact with 
molten aluminium, otherwise the plunger type of 
machine would undoubtedly be employed with 
high pressures for these alloys also. 

In addition to arrangements for injecting the 
metal, the die-casting machine must include means 
for closing and locking the die, for operating side 
or other cores when these are required, and for 
opening the die and ejecting the casting when it 
has solidified. All these mechanical functions are | 
provided for in each design by the use of a variety 
of mechanisms, but in all or virtually all machines 
a toggle or set of toggles is employed for operating 
and locking the die. Most of the later machines 
actuate the toggles by hydraulic means, but purely 
mechanical elements are employed in some designs. 
From one to four toggles are used, some of them | 
being of the compound form ; the number is usually 
increased for very large machines in which the total 
pressure on the dies has to be very considerable 
indeed. 

As typical of a number of designs, the machines 
illustrated in Figs. 3 and 4, annexed, and Figs. 5 
and 6, page 306, may be referred to. Asmall Reed- 
Prentice model, intended for zine alloys, was 
illustrated and described in ENortnerrine for 
March 4 last (page 249, vol. cxlv). The machine 
shown in Fig. 5 is by the same firm and is larger, 
and is intended for aluminium and other alloys of 
fairly high melting point. It is fully hydraulic and 
produces a pressure on the metal of 10,000 Ib. 
per square inch, enough semi-molten metal for | 
one casting being ladled into the machine by hand, | 
for each operation. The two control levers are 
interlocked so that the plunger cannot be operated 
until the dies are locked. Castings are ejected 
automatically. The maximum area of 
varies in these models from 8} sq. in. to 12 sq. in. 
The heavier machine shown in Fig. 6 is also a Reed- 
Prentice design, as will be evident from the resem- 
blance it bears to the models shown in Fig. 5. 
This machine is intended for the production of 
brass die castings. It is equipped with five cylinders 
operating core-withdrawing rams. The locking 
pressure of 200 tons is applied to the dies by com- 
pound toggles, the main toggle pins, of 50-ton 
nickel-chrome steel, being 3} in. in diameter. The 





castings 


metal is forced into the dies under a pressure of 
from 12,000 Ib. to 27,000 Ib. per square inch, accor- 
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Maptson-Kipp ToGGLe-OPERATED MACHINE. 





Fia@. 4. 


Frepinec Macutnes with Mo.tTen Merat IN THE WorkKS oF Messrs. GENERAL MorTors 


CoRPORATION, DETROIT. 


ding to the size of plunger fitted to the machine. 


|'The model is semi-automatic, the operator moving 


a lever to close the dies and cores, this being followed 
by ladling the alloy into the metal cylinder. The 
operation of a treadle works the plunger and the 
metal is forced into the die, after which the cycle 
is automatic. A first timing period controls the 
withdrawal of the cores, a second allows for cooling 
before opening the dies and a third allows the plunger 
to follow the moving die so that the metal slug is 
forced out, the casting being ejected at the end of the 
return stroke. The size of the die plates of this 
machine is 34 in. by 36 in., the tie bars being 5 in. 
in diameter. The dies open 12 in. 





The Madison-Kipp machine shown in Fig. 3) 


is intended for use with aluminium, zinc and certain 
other allloys, the toggles in this case being operated 
by means of a motor, through worm gearing. Some 
of the machines are of the gooseneck type designed 
for injection by air acting directly on the surface 
of the metal, others being equipped with air- 
operated plungers for positive injection. 

The speed at which castings are produced 
decreases, as a rule, with increase in the size of 
machine and of the casting, but where conditions are 
favourable, it is sometimes possible to step up 
the total production of the large machine by using 
multiple-cavity dies. On quite small machines, 


hour may be the maximum possible. Such items 
as the size and cross-sectional thickness of the 
castings and the number and character of inserts, 
when these are required, also affect production 
speeds. 

Many machines are now equipped with pyro- 
meters and with automatic controls designed to 
maintain constant metal temperatures, and this 
has a great influence on the production of uniform 
castings of good surface finish. Some produced 
in zinc alloy are so smooth as to permit of satisfac- 
tory plating without even buffing, or with only a 
jight buffing, thus materiaily reducing the cost 
of the finished components. 

When the temperature at which a die-casting 
alloy melts is at about 1,100 deg. F. (as in the case 
of aluminium), or above, casting difficulties increase 
and life of the dies is shortened as a result of checking 
due to high temperatures. This makes it necessary) 
to employ hardened alloy-steel dies, which are 


| more expensive both in first cost and in maintenance 


600 or more cycles per hour are frequently attained, | 


whereas with the largest machines 60 cycles an 








costs as compared with the relatively soft steel 
dies which are suitable for the zinc and other alloys 
of lower melting point. When a high casting 
temperature is necessary, the type of machine 
changes. This is true especially in the case of 
the brass alloys, and also for the more recent mag- 
nesium alloys, as well as for some alloys of alumi- 
nium. With these machines, in order to keep the 
temperature of the metal! at the time of casting 
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as low as possible, it is used in a semi-molten | does exert a most harmful effect on the life under | 


state and, instead of being kept hot in quantities 
sufficient for several castings, inside the machine, it 
is heated in a separate furnace and ladled into the 
machine for each cycle, in quantities slightly greater 
than are required for one filling of the die in use. 
Fig. 4 is a view in the die-casting department of 
the Ternstedt Manufacturing Division of Messrs. 
General Motors Corporation, Detroit, Mich., showing 
die-casting machines being supplied with molten 
zine alloy from a ladle slung from an overhead 
trolley. This method is employed in large die- 
casting shops. 
(Zo be continued.) 








THE TENSILE STRESSES IN A 
BEARING METAL CAST ON TO 


A STRIP AND THE “FATIGUE” 


FAILURE OF BEARINGS. 


By Prorsrssor F. C. Tuompson, D.Met., A. 8S. 
KENNEFORD, M.Sc., and G. C. Szacer, Ph.D. 
(Concluded from page 236.) 

Havine shown in the preceding part of this 
article that the white metal in a bearing is in 
a state of tension, the stresses being of quite 
a high order, it now remains to demonstrate that 
these stresses do have an effect on the life. 
cracking of bearing metals in internal-combustion 
engines, which is generally ascribed to “ fatigue,” 
would appear to be due to the simultaneous effect 
of a tensile stress upon which is superimposed a 
rapidly pulsating compression. To simulate these 
conditions an apparatus was built, of which it is 
intended to publish a detailed description later, in 
which the white-metal alloy test-piece was sub- 


jected to a tensile stress, which could be varied at | 
will, and at the same time to repeated blows from | 


a small hammer. The intensity of these blows, 
which is spoken of here as the “‘ hammer-reaction ”’ 
was varied by placing suitable weights in a scale-pan. 
The test-pieces, which were cast from an electrically- 
heated tilting furnace, were prepared with the 
central portion 0-05 in. thick by 0-125 in. broad 
and enlarged ends for the attachment of the tensile 
straining device, and were finished by scraping to 
the correct thickness along the length of the speci- 


Tasie VI. 
Hammer lensile Stress, No. of Blows 
Reaction Tons per | Required to 
(gm.). sq. in | Cause Cracking 

141 2°6 300,000 

141] 2-34 420,000 

141 2-06 600,000 

141 1-56 960,000 | 

141 0-738 3,240,000 uncracked 


men in order to ensure that no transverse scratches 
should remain. The thickness, which was measured 


by a vernier micrometer, could, by using a carefully | 


1 


ground scraper, be prepared to soho in. without 
undue difficulty. 

The first tests were carried out on alloy 1NC. 
After a certain period of hammering, the actual time | 
depending upon the intensity of the blows and the | 
tensile stress imposed, cracks commenced to form 
which were soon clearly visible under the microscope, 
and which rapidly spread throughout the section 
until fracture occurred. In every case the cracks 
started on that side of the test-piece opposite to the | 
hammering (i.e., that side resting on the anvil) and 
usually directly underneath the hammer. Micro- | 
photographs of such cracks (etched with ferric 
chloride and nitric acid) are shown superficially in | 
Fig. 8, and transversely in Fig. 9, on this page. 
These cracks have all the appearances of the | 
“ fatigue ” cracks found in bearings, but it should 
be emphasised that the conditions of this test on 
specimens not attached to a shell do not correspond 
to those of a bearing in service, the tests being 
carried out simply and solely to obtain an answer 
to a specific question, namely, the extent to which 
the tensile stress affects the resistance to failure. | 
The results, using a constant intensity of blow, are 
shown in Table VI above. 

It will be clear from this Table that these 
results leave no doubt that the existence in the 
white metal of relatively small tensional stresses | 





The | 


cent. of copper. 


'fracture occurred. 
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| constant conditions of hammering. 


| A large number of other tests were carried out on | 


alloys of a wide range of composition. In these, 
|the hammer reaction was 133 gm. and the tests 
| were continued to actual fracture. For reasons not 
| altogether connected with the present work, the 
| two testing stresses chosen were 3-3 tons and 
4-5 tons per square inch. Such tensions are less 
than that which has been observed in many cases 
in the earlier section of this work. Three series of 
alloys were specially investigated, one dealing with 
the effect of the antimony content on tin alloys 
containing 3-5 per cent. of copper, a second the 

















Fic. 8. Surface View or Crack. x 100. 











| to mention very briefly some tests carried out to 
investigate the influence of the hammering on the 
alloys. For comparison with the results given in 
Table VI are recorded in Table VII corresponding 
ones for tests carried out under tension. Confirm- 
ing this effect are shown in Table VIII the mean 
results obtained with a constant tension of 2-6 tons 
per square inch and varying intensities of blow. 

In a consideration of the results presented, the 
most striking feature is undoubtedly the magnitude 
of the tensile stress which can be set up on the 
junction plane of the two materials. When such 
| Stresses are compared with the elastic limits of the 
| alloys (which vary from about 1,000 Ib. to 1,500 Ib. 
| per square inch), the fact that they do not decrease 

with time as a result of “‘ creep ’’ is most surprising. 
An obvious suggestion is that the maximum stress 
|exists only at the boundary in the “ compound ” 
layer due to the tinning. According to the equili- 
brium diagram of Edwards and Preece,* the com- 
pounds FeSn and FeSn, may be formed between 








Tas_e VII. 


No. of Blows 
to start Cracking. 


| 
Tensile Stress, | 
Tons per sq. in. | 
| 


5-25 | 1,800 
4°85 54,000 
4-2 198,000 
41 360,000 
36 2,020,000 


} 


TaBLe VIII. 





* Hammer Reaction " No. of Blows 


(gm.). to start Cracking. 
—E | —_ — _ ee 
| 141 | 300,000 
105-8 600,000 
70-5 1,153,000 





iron and tin, and although there are as yet no avail- 


|able data on this point, one would most certainly 


expect such compounds to have both higher elastic 
limits and higher moduli of elasticity than the soft 
bearing alloys. At the same time, the stress in the 
bearing alloy does exert an appreciable effect in 
determining the curvature of the composite bar. 
If the white metal is gradually scraped away, the 
curvature of the bimetallic strip gradually decreases, 
until, when no more than a film remains, the steel 
backing piece has again become essentially flat. 

The importance of the nature of the backing 
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x 100. 


TRANSVERSE VIEW OF CRACK. 
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effect of copper on the 8-5 per cent. antimony | 
alloy, and the third that of 1 per cent. and 2 per 
cent. of cadmium on the antimony series with 34 per 
It was found that, as the antimony | 
content increased, the resistance to this system of 
stresses rose to a sharp peak at about 8-5 per cent., 
which was followed by an equally sharp drop as the 
percentage was still further increased. A similar 
peak at the same content of antimony was also 
found in the alloys containing 1 per cent. and 2 per 
cent. of cadmium. The maximum in the curve of | 
the copper series occurred with 3-5 per cent. of | 


|that element, while the effect of 1 per cent. of | 


cadmium was to bring about a marked improvement 
for all the antimony contents examined, the alloys 
with 2 per cent. of cadmium being better still. At 
room temperatures then, the most resistant alloy 
is that containing 3-5 per cent. of copper, 8-5 per 
cent. of antimony, and 2 per cent. of cadmium, 
which withstood almost 40,000,000 blows under 
a tensile load of 4-5 tons per square inch before 
It should be borne in mind, 
however, that at higher working temperatures the 
beneficial effect of cadmium is not necessarily 
maintained. 

Although not perhaps very directly connected 


| is arranged for floor or wall mounting. 


material is very clear. From this point of view, 
a steel backing is the worst, brass or bronze is 
distinctly better, while with an aluminium alloy 
the stress has become quite small. We have indeed 
had bars of alloy No. 5 cast on to aluminium in 
which the curvature was very slightly in the reverse 
direction from that normally found, indicating that 


|the stress in the alloy was actually of a compres- 


sional nature. In conclusion, it cannot be stressed 
too strongly that the present research is concerned 
with a single aspect of the properties of bearings ; 
it has been planned to provide an experimental 
answer to a definite question, and must not be 
considered as being in any way an attempt to dog- 
matise to producers of bearings, who must take into 
consideration points with which this work has no 
concern. 








Triprine Unit ror Hiau-Tension SwrrcueEar.—The 
increased use of alkaline storage batteries for operating 
the trip circuits on high-tension switchgear has led to 
the production, by Messrs. Batteries, Limited, Hunt End 
Works, Redditch, of a self-contained tripping unit in an 
all-steel cabinet with all accessory gear necessary for 
operating the battery under widely varying conditions. 
The units consists of a steel cupboard, in the lower part 
of which a Nife nickel-cadmium alkaline battery is 
accommodated, while the upper part contains a copper- 
oxide rectifier and the control gear. This is arranged 
so that the battery can be maintained either by trickle 
charging or by an occasional charge at a higher rate, 
provision being made for adjusting the value of the 
charging current. The whole of these arrangements are 
operated by a single knob. The state of charge of the 
battery may be read on a meter in the switch panel by 
closing a retractive switch for 30 seconds. The steel 
cupboard is provided with a drip-proof lid to allow for 
installation in unattended substations and the cabinet 


* Journ. Iron and Steel Inst., vol. 124, page 41 (1931). 
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RECONSTRUCTION OF KING'S 
CROSS UNDERGROUND STATION. 


(Continued from page 266.) 


THe reconstruction of the King’s Cross station 
of the London Passenger Transport Board, a general 
description of which was given on page 265 ante 
and is shown in Figs. 2 to 7 and 12, annexed, 
and on Plate XIII, was begun on April 1, 1936, by 
sinking a 12-ft. diameter working shaft lined with 
cast-iron sections from a point on waste ground 


beside the existing Piccadilly Line booking hall | 


to the floor of the machine room for the upper 
escalator at El. +-128-55, a depth of 26 ft. 6 in. 
At this level, an opening was made in the side of the 
shaft and a Novelty pilot heading, 9 ft. in diameter, 
and also lined with tunnel sections, was driven for a 


distance of 40 ft. to the site of the top of the escalator 


tunnel. From this point the heading was continued 
downwards on a gradient of 1 in 1-732 on the centre 
line of the finished tunnel, until it reached El. + 
101-75. Here a change of direction was necessary 
owing, as will be seen from Fig. 4, Plate XIII, to this 
part of the ground being occupied by a passage 
which was still in use. The pilot heading was there- 
fore driven horizontally ousside the limits of the 
tinished tunnel for a distance of 46 ft., and at its 
end a 7-ft. by 6-ft. shaft was sunk vertically to 
El. +84-75, on the centre line of the 26-ft. diameter 
chamber at the bottom of the escalator, as shown 


in Figs. 4 and 8. From this point the heading 


was again driven forward horizontally for a distance 
of 110 ft. in to the position which was later oceupied 
by the 16-ft. diameter tunnel indicated in Fig. 4. 
As will also be seen from Fig. 4, the crown of the 
finished escalator tunnel will be in close proximity 
to the invert of what is known as the Hotel Curve 
tunnel, 


which carries considerable down traffic 
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between the Metropolitan and London and North- 
| Eastern Railway. As an extra precaution, there- 
fore, a 12-ft. diameter iron-lined 
structed round the heading at the place where 
the inclined length flattened out into the _ hori- 
zontal. When this heading was broken out 
first into a 14-ft. diameter pilot tunnel and then 
into the 22-ft. 9-in. diameter finished escalator 
tunnel, a special form of construction, which is 
described below, was employed to obviate any risk 
of settlement to the L.N.E.R. tunnel. 

It will further be noted that near its lower end 
the invert of the escalator tunnel lies just above 
the south-bound tunnel of the Northern Line. 
This line was originally carried in tunnels 10 ft. 6 in. 
in diameter, though were enlarged to the 
standard diameter of 11 ft. 8} in. some fourteen 
years ago. This work of enlargement was carried 
out by poling back the ground, rebuilding the 
segments, and inserting extra key segments. Though 
it has given no trouble, it was thought advisable 
to provide for the new conditions by further re- 
inforcement. Eighty-four of the existing rings were, 
therefore, taken out between the points marked 


sleeve was con- 


these 


X X in Fig. 2, and were replaced by 120 rings of 
specially heavy section. This work had to be 
carried out during the short time at night—about 


44 hours—during which the trains are not running. 


SECTION FF (Sec Fig.2 


On completion of the work just described, the | 
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opening from the passage marked C in Fig. 8, 
which shows the original interchange connections 
at the bottom of the lifts serving the Piccadilly 
Line, was closed by a brick wall, and the lining 
of the central horizontal portion of the Novelty 
heading was removed one ring at a time, the space 
occupied by both it and the passage being filled in 
with Fletton brick set in 6: 1 lime mortar, so as to 
form a support for the ground. This brickwork 
was carried along the heading as far as the 12-ft. 
diameter sleeve. A heading of the same type was 
then driven downwards through the brickwork on 
the line of the finished escalator tunnel and cham- 
bers, until it reached the pilot tunnel at the bottom 
of the temporary working shaft mentioned above. 
The next stage was to remove two rings of iron 
from the Novelty heading close to the near end of 
the 16-ft. escalator chamber, shown in Fig. 5, Plate 
XIII, and to excavate the clay at this point, so 
that two rings of permanent iron 16 ft. in diameter 
could be inserted. Further enlargement and lining 
of the tunnel was then carried out in both directions 
from this point, the total length of 16-ft. tunnel at 
this 84-75 level being 64 ft. On the completion of this 
portion of the chamber, the construction of the 
adjacent 21-ft. 24-in. diameter chamber was carried 
out towards the foot of the escalator. This work 
was effected in two stages, the 9-ft. Novelty 
heading being first enlarged to a 14-ft. diameter 
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pilot tunnel and the latter being enlarged to the 
finished diameter. The arrangement adopted was 
to break out from the heading so that nine rings 
of 14-ft. tunnel could be inserted one at a time and 
then to break out to the full diameter behind them 
until the last three rings were reached. As the head- 
ing was further broken out, more 14-ft. rings were 
inserted, so that there was always a lead of at least 
three rings of this diameter in advance of the finished | by two short flights of steps, as shown in Fig. 2, to 
working face. the south-bound platform of this line. It was 
Openings were next formed near the end of the | originally intended that this passage should be of a 
chamber at the foot of the upper escalator, as shown | temporary character only and its construction was 
in Fig. 4, and a passage 9 ft. by 8 ft. in section, | expedited in order that it could be used during the 
which is marked F in Fig. 9, was driven towards | Coronation period. It has now been decided that 
and through the bottom of the existing stair shaft, | it shall be permanently employed, and it will be 
whence it continued with a diameter of 10 ft.| used as an alternative to the escalators between 
This ultimately enabled the interchange passage B | the two railways, the probability being that pas- 
to be closed and, by providing an alternative route | sengers proceeding downward from the Piccadilly 
for passengers between the platforms and the lifts, | to the Northern Line will use this passage and those 
enabled the existing passages B and C to be handed | proceeding in the opposite direction, the escalators. 
over to the contractors. The existing interchange} Concurrently with this work, the head wall at 
passages were closed when they could be replaced | the end of the southbound station tunnel of the 
by the new passages described below. As shown | Northern Line, was broken through and headings were 
in Fig. 3, openings were also made in both sides | driven in which the walls for the end of the inter- 
of the chamber and at corresponding points in| change passage were erected. The roof and floor of 
the existing station tunnels preparatory to the | this passage were subsequently completed. 
construction of cross passages at these places.| The construction adopted where this interchange 
Timbered headings were driven on the line of the | passage crossed below the north-bound platform of 
side walls of the cross passages between these | the Piccadilly Line is of interest and may, therefore, 
openings and 3-ft. brick walls were built to form | be referred to in some detail. It was, of course, 
the side walls themselves. The roof and dumpling | necessary that it should be effected as far as possible 
were next excavated and roofs consisting of 15-in.| without interfering with the traffic. Details are 
by 6-in. by 45-lb. rolled-steel joists, 12 ft. long, | shown in Figs. 13 to 16. A series of pockets, 4 ft. 
laid in concrete, were formed. Generally speaking, | long, were cut in the sides of the access heading men- 
these roofs were flat, but, as shown in Fig. 3, at| tioned above. Brick walls were then built up in 
one place an arch was used, the steel and concrete | these as far as the underside of the station tunnel 
resting on 1 ft. 6 in. of brindle brick. This portion | iron, and 6-in. by 5-in. rolled steel joists inserted, 
of the work, which was carried out round an existing|so as to take the weight of the latter across the 
passage while the latter was still in service, was| width of the interchange passage. The roof of 
completed by laying the concrete floors of the|the passage was completed on both sides of the 
passages, ducts being provided, where necessary, | tunnel for a short length between the side walls, 
to carry the cables and services pipes. | being supported on the west by timber horseheading, 
At the same time, the short horizontal portion of | and on the east by brickwork, as shown in Figs. 15 
the 7-ft. 6-in. wide interchange passage between |and 16. As also shown in Fig. 15, the iron of the 
the chamber at the foot of the upper escalator | tunnel was tied back to the adjacent passage by three 
and the south-bound platform of the Northern | 1}-in. diameter steel bars, which were enclosed in 2-in. 
Line, was commenced and completed with the|diameter pipes. The bars were threaded at each 
exception of the floor between the side walls.|end, where they passed through 10-in. by 44-in. 
The position of this passage is shown in Fig. 12,| by 25-lb. rolled-steel joists, 11 ft. long. The latter 
Plate XIII, though its relationship to the rest of the | could, therefore, be drawn up tight against hardwood 
work at this point will probably be made clearer by a | packing pieces. 
reference to Figs. 8 to 11. After this work, a| On completion of these supports, the segments 


10 ft. to cross over the south-bound station tunnel 
of the Northern Line. This tunnel is 87 ft. long, 
and, as will be seen from Figs. 8 to 11, is straight 
for the greater part of its length. It rises slightly 
from its lowest point below the Piccadilly Line 
tunnel to level 76-37, where it crosses the south- 
bound tunnel of the Northern Line. It then descends 














the passage was driven full size on a diameter of | 











| 


crete being erected in pockets excavated in the 
clay. Brackets were fixed to these struts, as also 
shown in Fig. 15, to act as a bed for the wedges 
supporting the tunnel lining. The remaining rings 
of tunnel lining were then removed and the special 
segments marked C and D in Fig. 13 were erected. 
The girders marked A were also set in position. 
The special segments, marked A and B, on the 
same drawing, were next erected above the girders 
and wedged up. When this part of the work 
had been completed, it was possible to remove 
the brackets from the struts, to cut away the brick- 
work from the top of the piers, and to place the 
remaining special segments in position below the 
existing segments. The concrete in the road bed 
was next cut out and bearers for the running rails and 
the joists forming the roof of the interchange passage 
were placed in position, as shown in Figs. 13 and 14. 
The spaces between this steel work were filled with 
6:1 Portland cement concrete to complete the roof, 
and the remaining iron from the tunnel invert, as 
well as the temporary bearer joists, were removed. 
The lower part of the shaft and the first part of the 
heading by which access was given to this portion 
of the work, were filled in with 20 : 1 concrete, and 
the box section of the interchange passage was com- 
pleted through the existing passage, which lies 
parallel to the station tunnel, as shown in Fig. 12. 
The iron in the upper part of this passage was left 
in position, but that in the lower part was removed, 
| 80 that the walls and roof of the new passage could 
| be erected. 











(T'o be continued.) 
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LABORATORY. 


(Continued from page 267.) 
METROLOGY DEPARTMENT (continued). 


Standards of Time. Vibration Clock. Rating of 
Watches and Chronometers.—The principal standard 
of time-keeping in use at the Laboratory for routine 
testing of time-pieces submitted for certification by 
manufacturers is a Shortt clock of pendulum type, 
the rate of which is determined by daily reference 
to the radio time signals sent out by the Greenwich, 
Paris and Hamburg observatories. Additional com- 
parisons are made by checking its rate against 
those of one or both of the quartz oscillator clocks 
|maintained by the Electricity Department. The 
| need for some means of studying the performance of 








shaft was sunk from the floor of this passage to! forming alternate rings of the tunnel lining, were | extremely high-precision standards of time has 
El. + 73-75, as shown in Fig. 12, and a timbered | removed and 2-ft. 4-in. by 18-in. blue brindle brick | recently led to the invention by the Metrology 
heading driven from its foot under and clear of the | piers were built up on the east side in pockets Department of a form of clock in which the funda- 
north-bound station tunnel of the Piccadilly Line. | excavated for the purpose. As shown in Fig. 15, | mental time interval is the natural period of longi- 
At this point a break-up was made, and two rings of | steel wedges were then driven in between the tops | tudinal vibration of a cylindrical metal bar. The 
10-ft. diameter iron were inserted, as shown in the | of these piers and the lining to take the weight of | bar, about 1 m. long by 1-in. diameter, made of 
same illustration. The heading was then enlarged ‘the latter. On the west side, a somewhat different | the material Elinvar which has a low temperature 
backwards to a point below the station tunnel, while | arrangement was used, steel struts bedded in con- | coefficient of elastic modulus and which may, 
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therefore, be expected to have a period of vibration 
little affected by unavoidable temperature change, 
is supported at its mid-point in an underground pit 
with its length vertical. Its natural period of 
longitudinal vibration is excited and maintained by 
electrostatic means so as to avoid all possibility of 
its regularity being influenced by magnetic effects. 
Two such vibration clocks are now installed, and 
with the object of enabling their rates to be com- 
pared, the lengths of the two vibrating bars have 
been adjusted to be slightly different so that their 
frequencies differ by about 3 cycles per minute. 
This beat frequency is made to produce a slowly 
pulsating electric current which, after suitable 
amplification, operates a mechanical counter and 
thus shows directly the relative rate of the two 
clocks with a very high degree of precision. Any 
secular variations of this difference in rate are 
naturally of much interest as indicating the direc- 
tions in which modifications must be made in order 
to produce, eventually, a perfectly regular clock. 
A simple type of recording chronograph has accord- 
ingly been assembled to work in conjunction with 
the beat frequency produced by the joint operation 


of the two vibrating bar clocks. The « hronograph 
records every hundredth beat by a trace on a 
smoked plat A value for the relative rate of the 


two clocks is thus obtained at intervals of about 
35 minutes over as long a period as it is convement 


to run the chronograph continuously It should be 


noted that the time control over the driving 
mechanism of the chronograph can be relatively 
crude without materially affecting the precision of 


the comparison of the rates of the vibrating bars, 
ind the instrument is actually driven by an ordinary 
mains-operated electric clock 
For satisfactory analysis 
keeping, however, it is 
continuous and automatic 
+ minimum of three very accurate clocks. A second 
chronograph has accordingly to 
record continuously the relative rate of one vibrating 
bar clock and one of the quartz oscillator clocks 
maintained by the Electricity Department. Here 
again, case of the beat recorder, no high 
chronograph 


of 


Nnecessa;ry 


time- 
out 


a prec ison 
to carry 


inter-comparison among 


a 


been designed 


as in the 


degree of precision is demanded of the 


itself, its purpose being merely to record the instants 
at which the seconds signals of the vibrating bar 
and the quartz oscillator coincide. From experience 
so far obtained in comparisons with astronomical 


time signals, it appears that the vibrating bar 


has a gaining rate of about 18 seconds per day, as | 


compared with the quartz oscillator. The seconds 
signals of the two instruments will, therefore, 
synchronise once every 80 minutes, and so long as 
the 
nearest second only, the precision in the comparison 
between the two clocks will be a little better than 
0-0002 second. 
that with these vibration clocks now being developed 
at the Laboratory, a higher degree of time-keeping 
precision is being realised than can be achieved with 
the astronomical observations which constitute the 
ultimate standard of time. Thus the improved 
precision of translating the observation of a star 


transit into some form of mechanical signal by 
purely automatic, almost instantaneous, means is 


perhaps a future problem of some importance. 

Even in the 
time-of-day watches and chronometers a very high 
standard of accuracy and regularity is nowadays 
achieved by the best makers. Among last year’s 
trials of such instruments, which comprise an 
important section of the Metrology Department’s 
routine work, mention may be made of the very 
fine performance achieved by a_ British-made 
surveying chronometer which was found to have a 
mean variation of daily rate amounting to only 
0-09 second per day. From its long experience in 
this class of test work, the Laboratory has lately 
been of service to the Metropolitan Police in the 
preparation of a new specification for a time-of-day 
chronograph for use by the police. The specifica- 
tion includes a new form of test for this type of 


watch, which will be available in future to all 
police authorities who require such tests to be 
carried out at the Laboratory. One other interesting 


item of work associated with watch-testing concerns 
the stop watches used in meter testing stations, 
which, under the provisions of the Electricity 
Supply (Meters) Act of 1936, are required to be 
examined at the Laboratory for compliance with a 


chronograph can detect this instant to the | 


It is perhaps of interest to observe | 


case of commercially manufactured | 


“ENGINEERING” 
specification prepared by the Electricity Commis- 
sioners. So large a number of stop watches are 
being submitted for this examination that it has 
been found necessary to expedite the work by 
installing a mechanical testing device. This is a 
simple but ingenious contrivance which presses the 
push-piece of a stop watch automatically at precise 
intervals of one or more seconds according to the 
setting. It is controlled electrically by the standard 
pendulum clock, and the test consists in comparing 
the number of seconds indicated by the stop watch 
with the predetermined time interval determined 
by the standard clock. Apart from simplifying and 
reducing the time occupied by a rather tedious 
routine test, the apparatus has the advantage of 
eliminating the personal error always associated 
with the human operation of a stop watch. The 
Metrology Department is also known to the police 
in connection with the testing of taximeters which 
is carried out for the Commissioner of Police of the 
Metropolis at a substation of the Department 
specially equipped for this work and situated in 
Lambeth Road. At the Annual Visitation, however, 
a demonstration of meter-testing was given at the 
Laboratory. In addition to the satisfactory general 
operation of the cut-in and cut-out mechanism, 
accurate checks are made of the cost counter in 
relation to revolutions, and of the rate of the clock- 
work in which a tolerance of 4 minutes in the hour 


is allowed, but only in the sense of the clock 
being slow and consequently in favour of the 
passenger. All taxi-meters in use in the Metro- 


politan area are required by law to be tested once 
every 12 months. The numbers of ordinary meters 
and gearboxes tested during the past year are 
11,783 and 9,854, respectively, which is up to the 
average for preceding years, but there has been 
some falling off in the number of meters of new and 
modified types. 

Barometers and Volumetric Glassware.—Among the 
functions of the Metrology Department is that of 
maintaining a standard barometer with which the 
atmospheric pressure can be determined with a 
degree of precision considerably in excess of any- 
thing normally required even for scientific or 
meteorological work, but which serves the very 
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necessary purpose of enabling advances in all 
branches of barometry to be studied and developed. 
Associated with, and dependent upon, such funda- 
mental research is the more routine, but exceedingly 
useful work of testing barometers submitted for 
certification by manufacturers, and barometers used 
as sub-standards in scientific laboratories. Tests of 
this sort consist of comparisons, over a range of 
carefully controlled pressure conditions, between 
the standard barometer and the instruments under- 
going calibration. For this purpose a large airtight 
chamber has recently been put into service, in 
which mercury barometers can be tested over a 
more extended range of pressure and under condi- 
tions in respect of mounting, setting and reading, 
which represent a great improvement over anything 
hitherto available. Accommodation is provided for 
six barometers at a time, of which one is the standard 
while the other five are under test. The chamber 
comprises two portions, namely, a large hexagonal 
shell which envelops the barometers, and a hexa- 
gonal base supporting a framework on which the 
barometers are mounted. By means of an hydraulic 
hoist the shell can be lifted clear of the framework, 
while the barometers are being placed in position 
or subsequently removed. During the tests, the 
shell rests on the base, making an airtight joint 
with it. 

Each of the six vertical sides of the shell 
is fitted with a plate-glass window long enough to 
allow a view of the full-length of the barometer 
behind it. The operations of setting the mercury 
levels in the reservoirs and adjusting the meniscus 
verniers are, of course, effected by appropriate 
controls outside the chamber. The air pressure in 
the chamber, to which all the six barometers are 
simultaneously subject, can be maintained constant 
to within + 0-01 mm. of mercury head by the 
agency of a barostatic control. Owing to the recent 
influx of routine work on engineering gauges, little 
opportunity has yet occurred for systematic tests 
with the new chamber to be undertaken. It has, 
however, been possible to investigate very com- 
pletely the thermal characteristics of the assembly 
under various types of imposed conditions at 
different times of the year, to effect some improve- 
ments in the controlling barostat, and to perform 
a full and final calibration of the reference baro- 
meter. 

An interesting application of the Laboratory’s 
barometric standards is the calibration, for the 
Fédération Aéronautique Internationale, of the 
instruments used during attempts on the altitude 
record organised by the Air Ministry. The record 
of 16,440 m., established in June, 1937, was con- 
firmed in this way by an official observer from the 
Metrology Department’s staff and the Department 
is also represented at the conferences at which the 
regulations governing attempts on the altitude 
record are formulated. 

A much more extensive volume of work is now- 
adays being dealt with in connection with volumetric 
glassware, of which the quantity received for test 
at the laboratory showed an increase of 10 per 
cent. on the previous year and was 80 per cent. 
greater than that tested only five years ago. In 
this activity the Laboratory serves a surprisingly 
wide range of industries, and maintains close 
contact with glassware users by collaborating with 
the British Standards Institution in the preparation 
of specifications for apparatus used in chemistry, 
dairying and physiology, such as graduated pipettes, 
density bottles, centrifuge tubes for estimating dirt 
in milk, Babcock vessels for determining the per- 
centage of fat in milk and milk products, hemacyto- 
meter counting chambers, hemoglobinometers, 
dilution pipettes and various types of burettes. 
Similar consultative work is also in progress in 
connection with the glass apparatus controlled by 
the Standardisation of Tar Products Tests Com- 
mittee. The study of hydrometers for measuring 


section of the Department is at present being 
concentrated. 
(To be continued.) 
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LETTERS TO THE EDITOR. 





THE ENGINEERING CURRICULUM. 


To THE Eprror oF ENGINEERING. 


Smr,—I have no desire to argue further (for the 
present) in support of the views which I expressed at 
Cambridge in my presidential address to Section G 
of the British Association, but I should wish those views 
to be clearly understood. May I therefore correct 
one or two impressions of them which I think may be 
conveyed by the article on ** The Engineering Curri- 
culum,” which appeared in your issue of August 267? | 

First, in proposing that ‘ industrialists ’’ should be 
invited to scrutinise our engineering curricula I was 
thinking not only of industrial firms but also of consult- 
ing engineers, contractors, and, in fact, all who are 
accustomed to employ university graduates—who 
are “‘ consumers” of our “ products” (page 261 of 
your abridgment of the address); my thesis being, 
that before attempting to revise curricula we should 
seek to ascertain what qualities are most desired in 
engineering graduates by those who will have to 
direct their subsequent activities. I should, on the 
other hand, strongly deprecate any attempt to con- 
struct a standard curriculum for all universities, and, 
whether rightly or wrongly, I am convinced that 
informal approach is the only practicable means to the 
end I have in view. 

Secondly, in suggesting (page 261) that a student’s 
three years at a university and two years of apprentice- | 
ship should be planned as an integrated whole, I had no 
idea of suggesting that * the holding of an engineering 
degree should be evidence not only of college, but also 
of practical training,” nor can [ agree that “this | 
proposal is clearly implicit in the comparison made 
with the medical profession.” I believe I am right in 
thinking that a medical student expects to leave his 
university with a degree, although he knows that he will 
not become qualified to practice until he has completed 
his subsequent training in a hospital; at all events, 
I am certain that it would be quite impracticable, 
and I myself would consider it extremely undesirable, 
that educational authorities should ‘‘ postpone the 
conferment of a degree until a student has spent two 
years in an industrial establishment.’”’ What I do 
think both practicable and desirable is that a university 
curriculum should be planned with more regard than 
is commonly paid to the increasing provision for system- 
atic instruction of apprentices which is now made by 
our larger engineering firms. 

I am, 
Yours faithfully, 
R. V. SourHweE ti. 





engineering Laboratory, 
Parks road, Oxford. 
September 1, 1938. 








THE TENSILE STRESSES IN A 
BEARING METAL CAST ON TO 
A STRIP AND THE “FATIGUE” 
FAILURE OF BEARINGS. 

Tc THe Eprror or ENGINEERING. 


Sir,—In vhe article having the above title published 
in your issue of August 26, on page 235, the bending 
of the strip and bearing metal is assumed to be similar 
to that of Fig. 1, annexed, but the bending-stress 
calculations appear to have been carried out for bending 
similar to that of Fig. 3. The stress distributions for 
those two cases are shown in Figs. 2 and 4. The 
authors, presumably, intended their calculations to 
cover the first case, for which the method of calculation 
is outlined below. 

In Figs. 1 and 2, the neutral axis of the whole section 
is distant x from the extreme edge of the bearing metal. 
Using the recognised assumptions for bending analysis, 
the bending stresses in the bearing metal and in the 
steel are proportional to the distance from the neutral 
axis, and at the interface the ratio of the bending stress 
in the steel to the bending stress in the bearing metal is 
Es The value of z is obtained by equating the 








liquid densities represents another aspect of the 
same class of metrology in which astonishing pre- | 
cision, of the order of 2 parts in 10,000, is now} 
being achieved. Perhaps the most serious problem, 
however, is that of actually standardising the large | 
number of glass instruments required for com- | 
mercial use, and it is in the direction of reducing 
the time occupied by such work, while maintaining 


Ey 

tension and compression forces across the section ; that 
is, the area abc, Fig. 2, is equal to the area cde fg. 
This gives 
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The bending moment per unit width of strip is given 
by 
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From these expressions the value of P can be 


deter- 


Fig. I. 
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mined, and the maximum stress in the bearing metal 
at the interface is 
P 
= +e 
The stresses as calculated in this way are lower than 
the values in the article referred to. 
Yours faithfully, 
J. Dick. 
Department of Mechanical Engineering, 
University of Sheffield. 
August 27, 1938. 








SOLID FUEL FOR MOTOR 
TRANSPORT. 


By G. E. Foxwett, D.Sc. (Lond.), F.Inst.P., 
M.Inst.Gas.E. 


Ir was rather remarkable that the Falmouth Com- 
mittee altogether ignored in their report the possibility 
of reducing the amount of petrol imported into this 
country by displacing oil by solid or gaseous fuels. 
So far as is known to the writer, no statistics exist as 
to the amount of petrol used by lorries, *buses, motors 
and other vehicles above any given minimum size, 
but it is quite possible to-day that the greatest amount 
is consumed by vehicles large enough to be run on gas 
generated from solid fuel. The advantage of using 
solid fuel is primarily the reduced cost to the user. 
Published figures show that over an annual mileage 
of 40,000, a 32-seater "bus run on petrol will cost 
3901. for fuel alone, on Diesel oil 200/., and on solid 
fuel 1411., and there is reason to suppose that in 
smaller lorries these figures might even be improved 
upon to some extent. In France and in Germany 
many thousands of vehicles are now running success- 
fully on solid fuel, with the result that the importation 
of petrol or Diesel oil has been greatly reduced. The 
system involves, as will be known to many readers of 
ENGINEERING, the generation of producer gas from 
suitable fuel, the cleaning of the gas from dust and 
sulphur, and its subsequent combustion under suitable 
conditions in the engine. Experience has now extended 
to a sufficient time to show that vehicles fitted with 
these devices are as reliable and as simple to operate 
as the petrol ’bus, lorry, or private car. The producer 
and cleaning plant weigh relatively little and can be 
arranged inconspicuously so as not to detract from the 
appearance of the vehicle. The gas and the coal 
industries ought to welcome this type of plant in their 
own interests and set the example to other industrial 
users, since it offers the prospect of cunsiderable 
financial advantage. 

The fuels most suitable consist of certain unthracites, 
charcoal, or low-temperature coke free trom tar. It is 
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necessary that the fuel should have a high combusti- 

bility to allow of starting up quickly, should produce ’ 

only small traces of tar, so thas the cleaning Saleaendens DIAGRAMS OF THREE MONTHS METAL PRICES. 
will not become clogged too quickly, should have a JUNE 
low ash and moisture content, and be properly graded 
in size. It may be found possible to use moderately (ann 
reactive high-temperature coke containing, perhaps, 
3 per cent. or 4 per cent. of volatile matter, but further 
experiments would be necessary before users could 
safely depart from the fuels that are already known | ! 
to be satisfactory for the purpose. There is plenty of | jgg 
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suitable anthracite available, and there are at present 18 ttt 
at least two low-temperature carbonisation concerns seeeeeeses . 
specialising in producing fuels for this purpose. 184 

A particularly important advantage of the use of | sgof. CCT TTT 


+ +e mom oe 


18 4 tt 80 


solid fuels lies in the character of the exhaust. The 
exhaust from a petrol engine always contains unburnt 
products of incomplete combustion, the most important | 17. 


of which is carbon monoxide. The danger of remaining 
in a closed garage in which a car is running is well 
known and requires no emphasis. As has been fre- 


quently pointed out, in its poisonous action on the 
blood, this gas combines with the hemoglobin within 
the red corpuscles, thus reducing its oxygen-carrying 
power, the blood having about 300 times as great an | 
affinity for carbon monoxide as for oxygen. The 
physiological effect of carbon-monoxide poisoning 
depends upon the quantity of the gas inhaled and the | 
length of exposure, the action being cumulative. If, 
for example, air containing 0-09 per cent. of carbon 
monoxide is inhaled for one hour, headache and sickness 
will result ; an hour's exposure to air containing 0-15 
per cent. of CO is dangerous to life. Effects similar to 
the foregoing are produced by half an hour's exposure 

to air containing 0-18 per cent. and 0-3 per cent. of 

carbon monoxide, respectively. These facts refer to 
the case of a person at rest; if the subject is engaged 

in physical exercise, so that the rate of breathing 
becomes greater, the effect is proportionately more 
serious, 

Investigations made by the United States Bureau of 
Mines some years ago,* and reported by them to the 
New York State Bridge and Tunnel Commission, 
showed that, as an average of a number of tests made 
upon five-seater cars running at 20 m.p.h. on the level, 
the percentage composition of the exhaust was as 
follows : Carbon dioxide, 9-6; oxygen, 1-2; carbon 
monoxide, 6-5; hydrocarbons (unburnt petrol ?), 0-9 ; 
hydrogen, 3; and nitrogen, 78-8. The petrol used per 
hour was 1-118 gallons, and the carbon monoxide 
produced per hour was 72-8 cub. ft. 

In the Journal of the Society of Chemical Industry. 
Mr. C. J. Regan, F.1L.C., has statedt that the carbon 
monoxide content of the exhaust gases from petrol 
driven motors varies from | per cent. to 12 per cent.. 
about 5 per cent. being the usual figure; a 20-h.p. car 
will thus produce about | cub. ft. of this gas per 
minute. Out-of-doors, the gas from the exhaust is, 
of course, quickly diluted with air, so that, generally 
speaking, the average individual in the streets feels| 24 L 
little effect. Mr. Regan points out, however, that it| .. : } 2/ 
has been established that there is danger to policemen i ; 
on point duty. The results of an investigation, < 
published in the Journal of the American Medical (6539.) JUNE 

- m+ ‘ q > .e | 
rer“ aa Nea ae are = Ae a In the above diagrams the figures plotted for tin and copper are the official closing cash quotations 
found to be saturated by carbon monoxide at the end | °f the London Metal Exchange, for “ fine foreign” and “ standard” metal, respectively. The prices shown 
of their turns of duty, this being a condition commonly for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
accompanied by headache. “ | for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 

Long exposure to low concentrations has been shown steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. — The 
to cause more damage to tissues than short exposure | Pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of 
to larser amounte, Wervous tlesus fe more sensitiv: quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per 
to deprivation of oxygen than any other form, so that standard box, but in all other cases the prices are per ton. Each vertical line in the diagrams represents 

: 1 market day, and the horizontal lines represent ll. each, except in the case of the diagram relating to 


the carbon-monoxide pollution of the streets of towns | * may i h 
must tend to favour the too well known tendency tin-plates, in which they represent ls. each. 


to nervous ailments which is now so general, Apart 
from this aspect, the presence of carbon monoxid : in 
the exhaust gases of any fuel-burning apparatus 
involves, of course, waste of fuel. 
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ive-minute intervals and calculating the average of | Carbon dioxide, 11-6; oxygen, 1-3; carbon monoxide 
the several analyses made. In the first place a test | 4-1; hydrogen, 1-5; and nitrogen, 81-5. 

In order that this matter should be put to the test, " ; Tests were then made with the engine running in 
the writer was fortunate to secure the interest of | Chareoal,| Anthra- | Suneole | Suncole | turn on each of the fuels previously listed, with the 
Messrs. British Coal Distillation, Limited, who produce ; "} cite Beans. | Boulets. | results shown in the adjoining table. The con- 
suitable low-temperature coke, and of Messrs. British ditions of load and engine speed were virtually 


Gazogenes, Limited, who are responsible for the intro- — i eee identical when each of the samples was taken, so that 
these tests demonstrate that the use of home-produced 


duction to this country of + make of vehicle using | Producer gas : 
producer gas generated from solid fuel, and it was| Carbon dioxide 1-4 4°5 1-4 4-0 | fuel, such as anthracite or low-temperature coke, would 
arranged that a test should ve made upon a 146-h.p.. core et eann ot : *\. os 3 os : | be accompanied by greatly decreased danger from 
. , | t » moxicde =5°2 oa’ é =t's =t': . . 7 » > »xce r oo 

four-cylinder Ford engine equipped with a suitable Hydrogen 11-7 6-8 9-3 9-3 | polsoning by exhaust fumes, except, of course, from 
producer and using various fuels. The fuels emplovec Nitrogen 56-8 64-5 63-3 60-0 | small cars, for which the system is probably not yet 
for the test were: (a) charcoal; (6) anthracite 100-0 100-0 100-0 100-0 completely suited on account of the relative weight of 

: the equipment, and by a considerable purification of 


(c) Suncole beans, being low-temperature coke pro heer 2 : 
Exhaust gas the air in large cities. An important and welcome 





duced for producer-gas vehicles by Messrs. British , i i 17 1 18-4 17-9 
r a g ’ rxicle 4 tal 8 ‘ | ; i ¥ -Osts jen * > f > 
Coal Distillation, Limited; and (d) Suncole boulets. poe — : e- 8 6.5 | eduction in the fuel costs of lorries, "buses and other 
consisting of small briquettes also produced specially Carbon monoxide 0-3 0-1 0-1 0-1 larger vehicles using solid fuel in gas producers would 
for the purpose by the same firm. Nitrogen . 81-3 80-8 80°7 81-5 | also result. 
The exhaust gases were tested by taking samples at 100-0 00-0 | 100-0 | 100-0 





* See ENGINEERING, vol. cxxiv, page 603 (1927) GENERATION OF ELectriciry «tv Canapa.—During 


Journ. Soe. Chem. Ind., vol. 51, page 605 (1932) was made using petrol, and it will be seen that the | the first six months of the present year, 11,841 million 
t Wilson, Gates Owen and Dawson, J. Amer. Med. Ass. | following percentage figures which resulted confirmed | units of electricity were consumed in Canada, against 
Vol. 187, page 319 those given by the authorities previously quoted : | 12,826 millions in the corresponding period of 1937. 
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LABOUR NOTES. 


Tre 70th annual Trades Union Congress opened at 
Blackpool on Monday. In the course of the address 
with which he introduced the proceedings, Mr. H. H. 
Elvin, the president, said that, as would be seen from 
the annual report, the General Council had not been 
content with the established order, but had been pre- 
paring for the future. The Youth Charter expressed 
the movement's keen realisation of the fact that in the 
organisation of young workers and their training for 
future responsibilities lay the hope of the movement. 
The Joint Committee with the British Medical Associa- 
tion was now an established fact. With the aid of the 
keenest medical men in the country it would be possible 
to demonstrate conclusively that prevention was better 
than cure, and that a better Britain could not come 
by physical jerks alone, but by the removal of all 
sources of ill-health, such as unemployment, insuffi- 
cient or wrong diet, overwork, insecurity and anxiety 
about the future. The movement’s association with 
the leading scientists brought it into contact with 
their vast reservoir of knowledge, touching all aspects 
of human life. In that way, the workers would be 
provided with facts culled from the laboratory and the 
tield of research which showed them how to solve the 
problems with which they were called upon to deal. 
Knowledge without goodwill was deadly; goodwill 
without knowledge was dangerous ; but goodwill and 
knowledge linked together were potent for the common 
weal. In co-operation with the scientists, the move- 
ment’s aim would be, Mr. Elvin declared, to make 
science the handmaid of service to the British people, 
and through them to the world. 


Continuing, he said that the Advisory Committee of 
Colonial Experts placed at the disposal of organised 
Labour an armoury of data secured from a life experi- 
ence in gaining that wide knowledge which would 
help it to understand better and deal with the problems 
which had to be faced in all parts of the Empire. 
There was need, Mr. Elvin went on to say, to bridge 
the gap between the younger and the older workers—a 
gap due to a missing generation brought about by the 
Great War. The problem would not be solved by 
dogmatic dicta. The clash of ideas which undoubtedly 
existed could not be met effectively by the adoption 
of a paternal attitude. For example, the complaint 
was made of a pack mentality in youth organisations. 
If that were the case, it was unfortunate, because it 
showed that they had followed the example set them 
by certain working-class bodies. His belief was that 
they could only meet the demand of young workers by 
making the trade unions the avenue by which an 
outlet could be found for their various needs of expres- 
sion. They had to extend trade-union activities to 
cover physical, cultural and recreational development. 
For that purpose, he suggested to the executives of 
trade unions that they should definitely regard the 
provision of these benefits as propaganda activities. 


With their Youth Charter, the General Council had 
started, the president said, to create the industrial 
appeal. That, he claimed, should receive the hearty 
support of Congress. It should be followed up by an 
increase in definite educational work and through the 
British Workers’ Sports’ Association give facilities for 
indoor and outdoor recreation, rather than that 
youth should depend more and more upon the schemes 
provided by employers or in pursuits which were 
unfitting for the demands of citizenship. ‘‘ The mind,” 
Mr. Elvin declared, ** has not alone to be developed ; 
emotions have to be evaluated if leaders are to be 
trained. That is our job.” 


At a meeting on Saturday last, certain Woolwich 
Arsenal workers decided to accept a wages offer made 
by the War Office to the local branch of the Govern- 
ment Civil Employees’ Association, but instructed 
their representatives to seek further concessions. 
Under the arrangement, the starting wage of third-class 
examiners is increased from 41s. to 43s. and the wage 
increases of fourth-class examiners are expedited so 
that they rise from a minimum of 37s. to a maximum 
of 40s. in about twelve months. The original demand 
was for a 3s. increase on both minimum and maximum 
wages of third and fourth class examiners, increased 
pay for overlookers and workers in the gun and carriage 
section, and payment of the high explosive contact 
bonus to workers in touch with high explosives who 
do not at present receive it. 


In the course of a statement issued last week, the 
Registrar of Friendly Societies reported that at the 
end of 1937 the membership of registered trade unions 
was 4,695,065—an increase of 480,000 as compared 
The total for 
In the | 


with the figures for the preceding year. 
1937 was 790,000 more than that for 1927. 





| last session. 
| basis for any policy of adjustment of the supply and | 
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| ten years which ended in 1937 the number of registered 
| trade unions decreased, through amalgamations and 
| other causes, from 487 in 1927 to 433 in 1937. Funds 
nearly doubled during the period, increasing from 
9,709,5381. in 1927 to 18,141,4501. in 1937. The 
expenditure in 1937 included 1,708,000/. on unemploy- 
ment benefit (including Ministry of Labour allowances), | 
336,0007. on dispute benefit, 660,000/. on sick and 
accident benefit, 381,500/. on funeral benefit, and 
1,115,336/. on superannuation benefit. ‘* A substantial 
number of trade unions, some of which are affiliated 
to the Trades Union Congress and some which the law 
forbids to affiliate, are not registered,” the Daily 
Herald says, ‘*‘ and are, therefore, not covered by these 
figures.” 


The strike of workers at the Austin aircraft factory 
at Cotton Hackett, and the possibility of an extension 
of the trouble to other areas, can hardly be described 
as creditable to British trade unionism. On the 
merits of the dispute, which is concerned with district 
basic wage rates, it would not be helpful to say any- 
thing at this stage, but in ceasing work, as they have 
done, the men are clearly in the wrong. Machinery 
exists for the adjustment of differences, and while it 
operates no stoppage is permissible. When irregu- 
lar strikes take place, the position of executive councils 
is admittedly difficult, but more might easily be done 
by them than is usual to emphasise the fact that 
stoppages, if unconstitutional, discredit the principle 
of collective bargaining. 





At a meeting in Paris on Tuesday last week, the 
members of the French Cabinet signed a decree giving 
the Government the right to authorise the working of 
unlimited overtime in national defence industries. The 
Minister of Labour was at the same time authorised 
to allow another 100 hours per annum of overtime to 
be worked in al] other industries. The executive 
committee of the Conféderation Générale du Travail is 
opposed to the decree. The legality of Article 1 of 
the decree, which allows indefinite overtime in indus- 
tries working for national defence, is admitted ; but 
Article 2, which permits an extra 100 hours a year of 
overtime in other industries, is opposed. Workmen 
are urged to refuse to work hours not foreseen either 
in collective contracts or in earlier decrees, and those 
who follow the advice given are promised the support 
of the Conféderation Générale du Travail. 





‘“‘ So many decrees,”’ the T'imes Paris correspondent | 
says, “have been issued interpreting the 40-hour 
week law since its passage on June 21, 1936, that it 
may be doubted whether the average Frenchman 
knows where he stands. The latest decree makes 
it doubtful whether even M. Daladier realised what | 
his powers were when he broadcast the address in | 
which he announced his intention to modify the | 
| incidence of the law. M. Ramadier, the Minister of 
| Labour, who resigned because he was not consulted | 
before M. Daladier made the speech, has pointed out | 
that the Government already had the power to authorise | 
unlimited overtime in national defence industries. | 
This power was given by a decree promulgated on | 
May 24. His view is supported by M. Lebas, Minister | 
of Labour in the first Blum Government, who was | 
responsible for piloting the 40-hour Act through 
Parliament. In the military aircraft industry a 45-hour 
week has been in operation since April 12. The first | 
part of the decree, therefore, appears to be redundant. | 
In all other industries facilities for the working of | 
some overtime have been in existenee since the applica- 
tion of the 40-hour week law.” 





According to Mr. George Reed, the assistant general 
secretary of the National Union of Seamen, it is 
probable that a claim for holidays with pay for seamen 
will be one of the chief items set down for discussion | 
at the next meeting of the National Maritime Board. | 
His idea of a suitable scheme is that for every 30 days | 
of service on board a ship at sea or in port, one day’s | 
holiday should be credited to him plus a cash allowance | 
for food and lodging. 


| 

| 

The weekly organ of the International Labour | 
Office at Geneva states that the Japanese Ministry of 
Welfare has published a plan for the registration of 
vocational qualifications under the provisions of the 
General Mobilisation Act passed by the Diet at its 
The scheme is intended to serve as a 


demand of labour in the munitions industries. The | 
estimated number of persons who will be covered by | 
the measure is 5,000,000. Every man of Japanese | 
nationality, between the ages of 16 and 50, who has 
worked for more than three months in one of the 
occupations specified by the Minister of Welfare, or | 
has completed his studies in a secondary or higher | 
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institution giving technical instruction in industry 
or mining, will be required to notify his qualifications 
to the officials compiling the State Register. The 
employment exchanges will undertake the task of 
maintaining the record and exercise the necessary 
supervision. They will keep files according to a 
definite formula, in order that they may be constantly 
aware of the amount of labour available and _ its 
technical qualifications classified in proper form. 
The prefect will be required to prepare a report on 
the data collected and send it to the Minister of 
Welfare. 


A committee of experts will be appointed to lay 
down the general lines of the questions to be answered. 
The staff of engineering experts will be increased and 
distributed among the prefectures to help in the work 
of inspection and verification of the occupational 
qualifications of the persons registered. A booklet 
containing the appropriate extract from the register of 
occupational qualifications will be issued to each 
person registered for the purpose both of preventing 
illegal competition in the recruiting of labour and of 
securing to him stability of employment, The Ministry 
of Welfare has announced that the measure will come 
into force before the end of the current year. 


The Ministry of Labour provisionally estimates 
that, at August 15, the number of insured persons 
between the ages of 16 and 64 in employment in Great 
Britain (exclusive of persons within the agricultural 
scheme) was approximately 11,402,000. This was 31,000 
more than the total for July 18, but on a comparable 
basis about 320,000 less than the total for August 23, 


1937. Employment improved, between July 18 and 
August 15, in coal-mining, building, public-works 


contracting, and the boot and shoe industry. On the 
other hand, there was a decline in the cotton, wool 
textile, pottery, and tailoring industries, iron and steel 
manufacture, iron mining and quarrying, certain 
branches of the engineering industry, and the distribu- 
tive trades. 


At August 15, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain (including persons within the agricultural 
scheme) were 1,262,343 wholly unemployed, 439,024 
temporarily stopped, and 57,865 normally in casual 
employment, making a total of 1,759,242. This was 
13,874 less than the number on the registers at July 18. 
On a comparable basis there was an increase of about 
451,000 as compared with August 23, 1937. The total 
on August 15 included 1,280,618 men, 58,629 boys, 
363,535 women, and 56,460 girls. 


The total of 1,759,242 registered unemployed in- 
cluded 1,613,593 persons who were applying for benefit 
or unemployment allowances. An analysis of these 
applicants according to the length of the last spell of 
registered unemployment is as follows: 821,000 or 
51 per cent., less than six weeks; 1,002,000 or 62 per 
cent., less than three months ; 1,167,000 or 72 per cent., 
less than six months ; 280,000 or 17 per cent., twelve 
months or more. Of the persons on the registers at 
August 15, about 61 per cent. were applicants for 


| insurance benefit and about 31 per cent. for unemploy- 


ment allowances, while about 8 per cent. had no 
application for benefit or unemployment allowances. 


Owing to revisions which were made in September, 
1937, in the procedure for counting the unemployed, 
the figures given for August, 1938, are not strictly 
comparable with those compiled in August, 1937. When 
allowance has been made for the effects of the revised 
procedure, however, it is estimated that between 
August 23, 1937, and August 15, 1938, there was an 
increase of about 204,000 in the numbers wholly 
unemployed (including casuals) and of about 247,000 
in the numbers temporarily stopped, a total increase 
of about 451,000 made up as follows: Men 269,000, 
boys 17,000, women 151,000, girls 14,000. 


Between July 18 and August 15, the total numbers of 
unemployed persons on the registers decreased by 
5,843 in the London area, 2,320 in the South-Western 
area, 1,563 in the North-Eastern area, 1,243 in the 
Northern area, 14,882 in Scotland and 3,047 in Wales. 
They increased by 2,101 in the South-Eastern area, 
1,513 in the Midlands and 11,410 in the North-Western 
area. As compared with the position at July 18, there 
were 36,051 fewer unemployed in coal mining, 7,072 
fewer in building and 1,743 fewer in public-works con- 
tracting. There were 2,723 more persons unemployed 
in engineering, &c., 2,583 more in the iron and steel 
industry and 1,684 more in iron ore and iron-stone 
mining, &c. 
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IN AIR DUCTS. 


IN numerous processes air is used, either as a primary 


PRESSURE LOSSES 
feature or as a secondary adjunct, as, for instance, at 
pressures higher than atmospheric, to operate pneu 
matic tools or mechanisms and to separate materials, 
in ventilation, 
removing 
such 


or, at pressures less than atmospheric, 
pneumatic conveyors, OF 
noxious Vapours, dust. In all 
changes in the cross-sectional area of the air ducts are 
necessary owing to structural peculiarities and limita- 
tions, or to variations in the quantity of air required. 


elevators and in 


smoke or cases, 


It is only by an intelligent selection of the areas and 
ducts and transition sections that the 
initial and operating of the whole pneumatic 
installation, including motors, blowers or fans, and 
trunking, can be kept at the lowest figure without im 
pairing efficiency Hitherto, there has not been very 
much reliable information available on the factors con- 


shapes of the 


costs 


trolling the design of transition sections, and realising 
the need for data on this subject, Professor Alonzo P. 
Kratz, Research Professor of Mechanical Engineering, 
and Mr. Julian R. Fellows, Associate of Mechanical 
Engineering, University of Illinois, have recently carried 
out some experiments with a view to supplying at least 
some of the deficiency, the results being published in 
Bulletins.* 
duct systems 
types 


one of the University 

Pressure in 
into two characteristic 
friction caused by the rub. bing action of the air on 
the walls of the duct, or by the viscous action between 
velocities, 


losses may be divided 
Pressure losses due to 


ire 


parts of the air stream moving at different 
while pri due to shock 
changes in the area of the air stream, and may result 
either from changes in the of the duct or from 
changes in the direction of the air stream. In either 
case the mechanism is essenti ally the same, in that the 


assure are caused by 


| 
loss is caused by the action of one air stream expanding | 


contracting nother moving at a different 
velocity Friction may measured by the 
decrease in static pressure occurring in a duct of uniform 


or into 


losses be 


* Pressure Losses Result ng from Changes in Cross 
Sectional Area fir Duets Bulletin No. 300. The 
Engineering Experiment Station, University of Lllinois, 


Urbana, Illinois 
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Yj . qi occurs due to shock, and the effi- 
. — a ciency of an abrupt expansion in 
(TT — converting a change in velocity pres- 
: fr 2) Deo | sure into a regain of static pressure 
> = ee may be defined as the ratio of the 
. | regained static pressure to the change 
5 P ‘ 2 i" | a ea in velocity pressure. In any system 
. S | | consisting of a fan and connected 
‘ | ‘an ducts, the total head to be provided 
rey OE - > by the a _ sum of + ae 
\ t; wessure Of the air as it leaves the 
\ © © om aA | 3 ©) ie and all losses due to friction 
ae 5 ° and shock in the system, on both 
i. ao - Ss the suction and delivery sides of the 
@ee00 - fan. In many cases, by means of 
np bed BR “suenemmnes” a properly designed diverging sec- 


cross-section, but shock losses cannot be determined in | 
this manner because they involve changes in velocity ; 
they have, therefore, to be evaluated from the differ- 
ences in total pressure, which is the sum of the velocity 
and static pressures. The main objects of the Lllinois 
tests were to determine the loss in total head or total 


tion, the velocity of the air leaving 

the outlet may be reduced, with a 
consequent gain of static pressure which becomes 
available for decreasing the total head to be provided 
by the fan, as compared with that required by the use 
of a duct with uniform cross-section. Such a reduction 
in total head would be directly reflected in reduced 
power consumption and cost of operation. In the case 


pressure, that is, the shock loss, resulting from abrupt | of an abrupt contraction, the stream is contracted 


changes in the cross-sectional area, and from more | 


for some distance beyond the entrance to the smaller 


gradual changes in various diverging and converging | section, a vena contracta being formed. Thereafter the 
transition sections, with a view to arriving at the most | stream again expands until it fills the smaller duct : 


practical design of diverging sections of ducts. Two | 
general types of tests, blowing and exhausting, were 
carried out. For the blowing tests the arrangement 
consisted of a variable-speed fan delivering air to a 
duct containing the measuring station, followed by the 
section under test. For the exhausting tests the 
arrangement was modified by attaching the measuring- 
station duct to the inlet suction side of the fan. 
By means of the measuring station the weight of the 
air flowing was ascertained, a 
located in the centre of the duct with its open end 
placed 6 in. behind the entrance, being employed. 


or 


A single pressure connection was located on the top| 


of the duct in the same vertical plane as the open end of 
the total-pressure tube. The gauge connections were so 
arranged that both the velocity pressure and the 
static pressure could be read directly on separate 
gauges. Eight transition sections were tested, with 
each of which the flow was reversed so that expanding 
and contracting conditions were represented. 
case the extreme cross-sections measured 11} in. by 
11} in. and 6 in. by 6 in. 
tion was abrupt; one of these was co-axial, another 
had the smaller duct connected to the larger in one 
corner, while the third had the smaller joining the 
larger in the middle of one side of the latter. The 
remaining five test sections were gradual transitions, 
differing in the value of the contained angle, which was, 
in the several cases, 60 deg., 30 deg., 15 deg.. 7 deg. 
and 3 deg. 

As the area of a fluid stream increases in an abrupt 
expansion the velocity decreases, and, if there were 
no loss from friction or shock, this change in velocity 
head would be completely converted into 
Actually, however, some loss in conversion 


pressure. 





total-pressure tube | 


the total pressure loss in a contracting section results 
from this expansion. 

The ducts used in these experiments were fabricated 
in local sheet-metal shops and small imperfections 
resulted in slight irregularities in cross-section and 
in the alignment of the different sections. There was 
also a tendency, at the higher pressures employed. 
to slight distortion. Hence the results are subject to 
some limitations, though they are representative of 
small and medium-sized ducts used in practice and 
are applicable thereto. 

The results with the diverging sections indicate that, 
with proper corrections for friction, the shock loss 
decreases, and hence the efficiency of velocity conversion 
increases, as the angle between the sides decreases, even 
when the included angle is decreased to as low a 
value as 3 deg. With the 7-deg. diverging section 
used on the suction side of the fan, the shock loss was 


| the same whether the section was placed on the suction 


In each | 


In three sections the transi- | 


or pressure side. The losses observed with the 60-deg. 
diverging section were found to correspond exactly 
with those occurring in the abrupt expansion section, 


| while those in a 30-deg. section were almost as great. 


static | 


There will thus be no material advantage in using 
diverging sections having an included angle greater 
than 30 deg. 

The conversion of velocity pressure into static 
pressure is not complete at the exits of the diverging 
sections. The point of maximum static pressure 
occurs in the larger duct, where the static pressure 
resulting from the conversion becomes equal to the 
friction pressure loss in the larger duct. This point 
was found in every case to be situated at approximately 


22 equivalent diameters of the smaller duct from the 
entrance of the diverging section. It is evident, 
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therefore, that the length of the larger duct beyond 
the exit of the section has a considerable influence 
on the effectiveness of the section, a fact which has 
hitherto received insufficient recognition. Further, 
it was found that, with the exception of the 3-deg. 
section, the conversion was nearly complete at 
a distance of 14 diameters beyond the entrance, so 
that this dimension may be regarded as the minimum, 
while the other (22 diameters) is the most advantageous 
to use at the outlet of a duct system for the purpose 
of reducing the total pressure on the fan. As the 
3-deg. section was only slightly better than the 7-deg. 
section. the best to use for all practical purposes is 
probably the 7-deg. section. Where space is limited, 
the 7-deg. section with its appropriate after-section, 
has, of course, a great advantage over the 3-deg. 
transition. 

The figures given by the authors for the proportionate 
conversion of velocity pressure into static pressure 
in a specific case are interesting. V!*h 2n air velocity 
of 100 ft. per second, and a diverging sectio: of 7 deg.. 
it was found that 61 per cent. of the initial velocity 
head was converted into static pressure at the exit 
of the section, that is, at a distance from the entrance 
of about 8 diameters of the smaller’ duct. At a 
point 6 diameters farther along the larger duct, an 
additional 6 per cent. conversion was obtained, 


that is, 67 per cent. was converted at 14 diameters 
from the entrance to the diverging section, 


A further 





| 


THREE 26-IN. By 22-IN. Pumps. 


8 diameters away there was only a gain of 2 per cent., 
that is, 69 per cent. was converted at 22 diameters 
from the entrance. Beyond this point, any further 
slight conversion was more than offset by the friction 
loss occurring in the larger duct. 

The experiments with converging sections proved 
that even with air velocities of 100 ft. per second in 
the smaller duct the losses in the 7-deg. and 3-deg. 
sections were less than 0-005 in. water gauge. These 
losses were smaller than the degree of accuracy attain- 
able with the instruments used and no consistent curves 
of results were therefore obtainable. Shock loss 
in the 30-deg. section was found to be very small, and 
it may safely be concluded, according to the authors, 
that no material advantage will result from the use 
of converging sections with included angles of less 
than 15 deg. The total loss in such sections may be 


| considered to be equal to the friction loss in a corre- 


| 
| 
| 


sponding length of straight duct having an area equal to 
the mean area of the section. 








Roap Trarric BETWEEN CANADA AND THE UNITED 
StratEes.—Utilising the facilities provided by international 
bridge, ferry and tunnel companies, 7,474,049 motor 
vehicles crossed the Ontario-United States boundary in 
both directions during 1937, compared with 6,450,357 
in 1936, The number of pedestrians and passengers 
crossing, other than drivers of vehicles, was 2] ,182,120, 
in 1937, compared with 19,251,915 in 1936. 





| steel ducts and fittings for electrical services. 
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DRY VACUUM PUMPS. 


ALTHOUGH the rotary, radial and vertical reciprocat- 
| ing types of vacuum pump are widely used, especially 
| where space is limited or a high-speed direct drive is 
| desired, there are many industrial applications for 

which the relatively slow-running horizontal reciprocat- 
|ing type is preferred. With suitable proportions a 

high volumetric efficiency is possible, as the clearance 
ratio can be made small, and the design lends itself 
| to effective water-jacketing. 

A series of horizontal double-acting dry vacuum 
| pumps of this type, designed to be driven by either 
flat or Vee belt, introduced by Messrs. Reavell and 
| Company, Limited, Ranelagh Works, Ipswich, covers 
| sizes from 94 in. bore by 8 in. stroke to 26 in. bore by 
| 22 in. stroke, the corresponding piston displacements 
| per minute ranging from 162 cub. ft. to 2,000 eub. ft. 
| Figs. 1 to 3, on the opposite page, show in section the 
| second of the seven standard sizes, which has a bore of 

12 in. and a stroke of 10 in., the displacement at the 
| normal maximum speed of 225 r.p.m. being 295 cub. ft. 
| per minute. A general view of the same machine is 
| given in Fig. 4, on this page, and Fig. 5 shows an instal- 
| lation of three machines of the 26-in. by 22-in. size. 
Except that the crankshaft is provided with an outer 
bearing in the three largest sizes, the description of the 
12-in. by 10-in. pump is applicable to the others in the 
series. 

The cast-iron bedplate also forms the crank chamber 
and a trunk guide for the crosshead, the overhung 
cylinder being attached to a circular flange on the 
end of the guide. As the pump is erected, in Fig. 4, 
the right-angle bend on the delivery provides addi- 
tional support. The cylinder and both covers are 
water-jacketed, two inlet and two outlet connections 
being provided, tapped, in this size of pump, to take 
j-in. pipe. The suction and delivery air connections 
are 4 in. in diameter. The machines being intended 
for use as dry vacuum pumps, the four suction valves 
are placed on the top of the cylinder, and the four 
delivery valves at the bottom, so that any moisture 
| drawn in through the suction pipe will drain naturally 
|to the delivery. The valves are of the ported-plate 
| spring-loaded type, with a large area and small lift, 
and are made of stainless steel. 

The box piston is fitted with three rings, and as the 
ratio of stroke to bore does not require the use of a 
tail rod to support the piston, only one stuffing box 
is necessary, this being packed with three cup-leather 
rings. All the bearings are in halves and fitted with 
shims for adjustment, the main bearing shells being of 
cast iron lined with white metal. The connecting-rod 
bearings are of gunmetal, the big-end bearing being 
lined with white metal. The main bearings are pro- 
vided with oil rings, and the other working parts are 
lubricated either by drip feed, in the smallest size, or 
by a multiple-feed lubricator, driven by belt from the 
crankshaft, as shown in Figs. 2 and 4. A splash guard 
of planished steel is fitted over the crank. The drive 
may be by flat or vee belt to the rim of the flywheel, 
the latter form of belt being recommended when an 
electric motor is used, as the motor can then be mounted 
close to the machine. The installation shown in Fig. 5, 
which was supplied for the new works of Messrs. 
National Fertilizers, Limited, at Avonmouth, is of this 
type. The three pumps shown are of the largest size 
of the series, 26 in. bore by 22 in. stroke, and are 
driven at 150 r.p.m. through Vee belts by three-phase 
motors running at 720 r.p.m. 

The maximum vacuum obtainable, with the baro- 
meter at 30 in., is stated to range from 29-4 in. with 
the small sizes to 29-6 in. with the largest size, but the 
pump can also be operated as a two-stage unit, in 
which case a vacuum can be obtained within one-tenth 
of an inch of the barometer. In this case, however, 
as one side of the piston provides the first stage of 
evacuation and the other side the second stage, the 
effect is to halve the rated displacement and volume 
given in the makers’ list. The 24-in. by 20-in. and 
26-in. by 22-in. machines can be mounted in pairs, if 
desired, with a suitable belt pulley between, connected 
by flanges to the two shafts. The respective displace- 
ments when working in parallel are 3,000 cub. ft. and 
4,000 cub. ft. for the two sizes. 








British STaANDARD Street Ducts ror ELEectTrRIcAaL 
Services.—The British Standards Institution, 28, Vic 
toria-street, London, 8.W.1, has issued a new specification, 
designated No! 774-1938, which deals with under-floor 
The ducts 
are for lighting, communication, power and heating 
services, and are rectangular in section. They are 
intended to be laid on the surface of the structural floor 
and covered by a layer of screed, with draw boxes at 
various points flush with the finished floor surface 
The depth of screed necessary for this purpose is about 
3 in., and allowance must be made accordingly by the 
| architect when planning the building. The price of the 


specification is 2s. 2d., post free, 
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LAUNCHES AND TRIAL TRIPS. 


BrockLey Comp Single-serew cargo motorship 


seven-cylinder engine supplied by Messrs. Ruston and 
Hornsby, Limited, Lincoln. Trial trip, August 24 
Main dimensions, 171 ft. 3 in.. by 29 ft., by 15 ft. 61m 


Limited, Bristol. 
Limited, Bristol. 


Built by Mesars. Charles Hill and Sons, 
for Messrs. Ald Shipping Company, 
steamer for the 
triple-expansion 
with Bauer-Wach 
August 30 Main dimen 
10 in., by 22 ft. 2 (Inean 
engined by Messrs. Willian 
West Hartlepool, to th 
Limited, London 


CORINTHIAN Single-screw cargo 


and Levant service ; 
in conjunction 
rrial trip, 
49 ft 


Mediterranean 

engine working 
exhaust turbine 
338 ft. 9 in... by 
draught) Built and 
and Company, Limited 
Ellerman Lines, 


a“ 
s10ns, in 
load 
(ray 
order of Messrs 
Single-screw 
high-pressure and medium 


‘Groner M. Livanos cargo steamet 
triple-expansion engine, the 
pressure cylinders being fitted with drop valves. Tria 
trip, August 31. Main dimensions, 456 ft. 10 in., by 
17 ft. Sin., by 37 ft. 10 in Built and engined by Messrs 
William Gray and Company, Limited, West Hartlepool 





to the order of Mr. 8. G. Livanos, London 
CATALOGUES. 
Pistons and Rings A priced list of compensatin, 


pistons is to hand from Messrs. Wellworthy Piston Rings, 
Limited, Lymington, Hants, covering all types of piston 


rings which they make for engines of every type of 
motor cat 

Vachine Tools Mesars. Soag Machine Tools, Limited 
Juxon-street, Lambeth, London, 8.E.11, have sent us a 


folder giving detailed particulars of their re-conditioned 
of now for 
ite delivery from stock 

Indicators Dobbie MelInnes 
Bothwell-street, Glasgow, have issued a 
their Teledep pneumatic tank indicators 
pattern of which of the differential type with 
exceptionally open scales for reading small increments of 


milling machines various types available 


immed 
Tank 
of 57 


descenbing 


Limited 
brochure 


Messrs 


cvihe is 
depth 

Safety Mining Appliances. — Messrs. Hadtields, Limited 
Kast Heecla and Hecla Works, Sheftield, have published 


1 pamphlet descriptive of their safety appliances for 
collieries and mines, among which are tub catches and 
stops, automatic controllers, & All are manufactured 


of their best toughened cast steel 


1.RP. Equipment Air-Raid Precaution equipment 
manufactured by Messrs. Siebe, Gorman and Company, 
Limited (incorporating Messrs. British Gas Masks 
Limited), 187, Westminster Bridge-road, London, 8.E.1 
is described in a pamphlet recently to hand from this 
firm Lhe equipment dealt with includes respirators 
sprays and stretchers, &« 

Heavy-Duty Oil Engines We have received from 
Messrs. Crossley-Premier Engines, Limited, Sandiacre, 


near Nottingham, a copy of a catalogue relating to their 
straight-line type of horizontal, multi-cylinder oil engines, 


which they build in sizes up to 1,000 brake horse-power 


hese engines can safely be pressure-charged to yield 
) per cent. above their N.T.P. ratings 
Kxcavators The l}-cub. yard excavator of Messrs 


Ransomes and Rapier, Limited, Waterside Lronworks 
Ipswich, is described in a catalogue devoted exclusively 
which is provided with interchangeabk 
or 
now 


to this machine, 
to 
dragline The firm's 
prises sizes rising from 4-cub. yard to 11 -cub. yard capacity 
with and fitted with or 
without a fluid coupling 


Ship- Wiring Cables 


equipment work as a grab, shovel, crane, as a 


range olf excavators com 


Diesel-engine or electrical drive 


We received from Messrs 


have 


W. T. Henley’s Telegraph Works Company, Limited 
Holborn-viaduct London, E.C.1l, a copy of a new 
italogue which provides a full deseription of their 
various types of cables for marine use, made in accordance 
with the standards and formule of the Cable Makers 
\ssociation and complying with B.S.1. specifications 
\ special feature of some of the cables described is a 
compound sheath resistant to the action of sea water 


B Bearings A catalogue to hand from Messrs 
fhe Phosphor Bronze Company, Limited, 54, St. Thomas 
S.E.1, their oil-retaining 
rings, this publication having been rendered 
essary owing to the demand for information experi 


the 


mice 


street London, describes 


bronze be 


been 





need since first issue of a booklet on the subject 
mn the early part of this year The amount of oil 
abeorbed in these bearings is claimed to amount to 
4) per cent. by volume, the temperature of the bearing 
ontrollmg the supply of oil 

Brrrish STANDARD Mitting Corrers and KEAMERS 

\ revised edition of specification No. 122, for milling 
itters and reamers, superseding the edition issued in 
1931, has been published by the British Standards Insti 


tution, 28, Vicetoria-street, London, 8.W.1, 3s. Od 


In the present revimon, dumensions tor helical 


price 
post tre« 


ype eylindmeal cutters, stagyered-tooth-type side and 
tace Cutters, metal slitting saws with sick chip « learance 
four-fluted shell drills 
tor 
In addition 


to the existing 


hollow mills, tap grooving cutters, 


and arbors shel 


been added 


and counterbores 


and shell drills have 


ountersinks, 
reaners 
a number of amendments have been mace 
tables to bring ther into line with the latest practice ot 
the Milling Cutter and Reamer Trad The 
standards for muilling-machine spindle noses and arbors 
which appeared in the previous edition of this publication 


in No. 739 


Association, 


are now included a separate specification, 


for machine-tool elements, which was published in June 
1937 


ENGINEERING. 


r ~ 
TENDERS. 

We have received from the Department of Overseas 

Trade, 35, Old Queen-street, London, 8.W.1, particulars 

of the undermentioned tenders, the closing dates of which 


are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Fans, table, A.-C. and D.-C. oscillating and non 
oscillating; January 10, 1939. (T. 26,198/38.) Also 


\.-C., single-phase, 50-cycles, 220-230 volt ceiling fans. 
regulators and rods; November 29. (T. 26,200/38.) 
Indian Stores Department, Electrical Branch, New Delhi 

Vild-Steel Plates.—South African 
Harbours, Johannesburg ; November 7. 

Steelwork, 250 tons, for bridges. South 
ways and Harbours, Johannesburg ; 
(T. 26,283/38.) 

Machine Tools and Electric-Welding Set. 
Department, City of Salisbury, Southern 
October 6. (T.Y. 26,375/38.) 

Machine Tools of various types ; September 21. (T.Y. 
26,421/38.) Also machine tools for locomotive shop, 
comprising two portable radial and swivel arm drilling 
machines, swing of arm of the one to be from 5 ft. to 
6 ft., and of the other 4 ft and a centreless grinding 
machine ; September 28. (T. 26,422/38.) Indian Store: 
Department, Engineering Section, Simla 

Rail for the Eastern Bengal 
Railway Department, Engineering 
Branch, Simla ;: (T. 26,424 /38.) 


Railways and 
(T. 26,282 /38.) 
Rail 


African 


Electrica! 
Rhodesia : 





inchors, 
Indian 
September 27 


one-piece, 
Stores 








Flexible Wire, 4,000 yards, black “* pushback ” type 
one conductor the conductor to comprise 14 tinned 
copper wires, ©-0076-in. diameter, No. 36 S.W.G.. 
complying with B.S.I. Specification No. 128. New 


Zealand Post and Telegraph Department, Wellington : 
October (T. 26,346/38.) 


Mild-Steel Bearing Plates, 10 in. by 9 in. and 9 in. by 
9] in., six square holed, for 75, 87. and 90-lb. rails 
for the North Western Railway Indian Stores Depart 
ment, Engineering Branch, Simla ; September 22. (T 


26,417 /38.) 
Deep-Well Power Head and electric motor ; also turbine 








pump and motor, pump rods and brass ball-valve 
cylinder. Public Works Department, Pretoria ; Septem 
ber 29 (T.Y. 26,529/38.) 
BOOKS RECEIVED. 
Ceylon idministration Report of the Acting General 
Manager, Ceylon Government Railway, for 1937. 
jugust, 1938. Part I Revenue (F.). By W. G. 


Colombo : Government Record Office. [Price 


] 

Riddles. By Proressor 
['HomsoNn. Special edition. London : 
Club, 121, Charing Cross-road, W.C.2. 
to Members of the Club.] 

1 History of British Railways Down to the Year 1830 
By C. F, Denpy Marsnatt. London: Oxford 
University Press (Humphrey Milford). [Price x1 18s. 
net.] 

i.RP. By J. B. 
Gollancz Limited. 

Department of Overseas 


HILLs. 
75 cents. 
Scientific Sm J. ARTHUR 
Scientific Book 


[Price 2s. 6d. 


Ss )ANE London: Victor 
6d. net. ] 


No. 706. 


Hal 
[Price 7s. 


Trade. Report on 


Economic and Commercial Conditions in Switzerland, 
Vay, 1938. By H. L. Serenert. London: H.M. 
Stationery Office. [Price ls. 3d. net.] 

Department of Scientific and Industrial Research. Fuel 


Research Technical Paper No. 47. 
of Active Carbon from Bituminous Coal. By Dr. J. G. 
Kine, D. MacDovuGaLt and H. Grrmovr. London : 
H.M. Stationery Office. [Price ls. 3d. net.) 
1 Ministry. M.O. 429. Meteorological Office. The 
Weekly Weather Report for the Period February 28th, 
1937, to February 26th, 1938. Sixtieth Year. Volume 


November 7. | 
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PERSONAL. 


Mr. G. W. Jospin, who has for many years been an 
assistant in the publicity department of Messrs. Petters. 
Limited, Yeovil, has taken the position of advertis 
ing manager to Messrs. Visco Engineering Company, 
Limited, Stafford-road, Croydon, Surrey. 

Mr. Davip Ronavp, M.Inst.C.E., F.R.S.E., has 
retired from the post of Chief Engineer to the Depart 
ment of Health for Scotland. His successor is Mr. G. M. 











McNaughton, B.Sc., A.M.Inst.C.E., who has been an 
engineering inspector, Ministry of Health. 

Messrs. Epmunp Nuttati, Sons AND COMPANY 
(Lonpon), Limrrep, 22, Grosvenor-gardens, London, 





/.1, have secured the contract for the section of Tub: 
railway tunnelling between Gants Hill and Newbury 
Park, a distance of 1} miles, on the eastern extension 
of the Central London Line. This is the last remaining 
section, to be put in hand, of the North-East London 
Railway Scheme of the London Passenger Transport 
Board, 55, Broadway, London, 8.W.1. It is hoped that 
the extension of the Central Line from Liverpool-street 
to Newbury Park will be in operation by December. 
1940. The service will be opened as far as Loughton. 
via Leytonstone, in April, 1940. 

Messrs. THe AssociateED EqQuirpMENT COMPANY, 
LimtTEeD, Southall, Middlesex, are to supply the motive- 





| power units for 20 railears which will supplement the 


118 


Great Western Railway Company's existing fleet of 
railcars. For the first time, the underframes, 
bogies, brake-gear and coach work will be constructed 
at Swindon, to designs supplied by Messrs. The Associated 
Equipment Company. The overall length of the new 
ears will be 63 ft. over headstocks, and all controls will 
be of the electro-pneumatic type. The cars will be fitted 
with the Railway Company's system of automatic train 
control and they are expected to be brought into service 
at intervals during 1939 

Messrs. MONOMETER MANUFACTURING COMPANY, 
LimireD, Savoy House, 115-116, Strand, London, W.C.2. 
have installed, among other equipments, a battery of 
semi-rotary, tilting, bale-out and lift-out crucible 
furnaces for non-ferrous metals for Messrs. Scottish 
Precision Castings, Limited, Glasgow ; lift-out crucibles 
for general foundry work for Messrs. Ormerods (Coventry), 
Limited, Messrs. W. E. Cotton and Sons, Limited, Stoke- 
on-Trent, and Messrs. Birco Motor Cylinder Company, 
Limited, West Bromwich; and a }-ton lead-melting 
furnace, with valve outlet, for Messrs. G. W. and T. H. 
Smith, Limited, London. 
TRUSSED STEEL CoMPANY, 


MEssks. CoNCRETE 


| Limrrep, Horseferry-road, London, 8.W.1, inform us 


The Production | 


that Truscon pre-cast floors are being used for a school at 
Southampton, a hospital at Clatterbridge, a factory at 
South Shields, a printing works at Halifax, and other 
buildings in various parts of the country. 

Socifr& ANONYME DES ATELIER DE 
STRUCTION DE FAMILLEUREUX, Familleureux, Belgium. 
whose London representatives are Messrs. C. M. Hill 
and Company, Coventry House, South Place, London, 
E.C.2, have received an order from the Gaekwar's 
Baroda State Railways for 20 petrol tank wagons. 


Messrs. Con 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Demand showed some signs 
of expansion in certain trades on the Welsh steam coal 


| market last week, but the amount of business that was 


| sequently 


LIV New Series. Particulars of Temperature, Rain- 
fall and Bright Sunshine for Each Week London : 
H.M. Stationery Office. Price 7s. 6d. net.| 

A Modern Marvel The Harnessing of Light. The 
tadiovisor Light-Ray in Operation. By CoLone. THE 
Hon. Arruur MURRAY London : Radiovisor Parent 
Limited, 28, Little Russell-street, W.C.1 | Price 
le. 6d 

Department of Scientific and Industrial Research. Report 
of the Food Investigation Board for the Year 1937. | 
London H.M. Stationery Office. [Price 4s. net. 

River Engineering. Principles and Practice Second 
edition enlarged. By F.Jonnstonr-Taytor. London: 
The Technical Press Limited Price 4s. 6d. net.] 

Water Enaineering in Introductory Treatise on the 
Subject of Waterworks and Their Construction. 
Second edition enlarged By Tue Lare CHARLES 
Stace and F. Jounstrone-laytor. London: The | 
echnical Press Limited Price 8s. 6d. net 

Unit Trusts Directory and Investors Record Man- 
chester, 2: Unit Trusts Registry Limited, 55, Brown- 
street Price ls. 3d 

Canada Department of Mines and Resources Bureau 
of Mines No. 790 Comparative Pulverised Fuel 
Role Tests on British Columbiaand Alberta Coals and 
n Ontario Lignite By ©. E. Baurzer and E. 8 
MALLocH Ottawa Bureau of Mines, Department 


Resources Price 25 cents.) 
By WERNER VON SIEMENS 


of Mines and 
Lebenserinnerungen. 


Thir 


teenth (cheap) edition Berlin Julius Springer 
Price 3.90 marks 
Higher Contr l { Manual for Company Directors, 
Secretaries and Accountants. By T. G. Rose. Third 
edition. London : Sir lsaac Pitman and Sons, Limited 
Price I2s. 6d. net 


the corresponding period of 1937. 





passing remained very disappointing. Collieries were 
again only partially engaged, but practically the whole 
of present outputs were earmarked for deliveries under 
existing contract bookings and the amount of coal on 
offer, though usually sufficient to satisfy current needs. 
was by no means unduly excessive and prices were con 
without material change. It was expected 
that demand would show a good expansion in the near 
future under usual seasonal influences, and prospects 
of any early easing in the present position consequently 
still seemed remote. An inquiry was circulating on the 
market from the Greek State Railways for about 60,000 
tons of coal, but this order during recent years has been 
secured by German shippers. Apart from this contract, 
inquiry was on a very quiet scale, and was usually in 
respect of small quantities only. A steady tone ruled 
for best quality large coals, which continued to move off 
satisfactorily under past bookings. Sized grades were 
not too easily obtainable, particularly for early loading. 
and prices were well maintained at full late levels 
Smalls moved off very slowly and remained dull. Demand 
for cokes was still very limited and with ample supplies 
available, values remained at recent lower levels. Patent 
fuel and pitwood attracted little interest and were dull. 

The lron and Steel Trade.— Operations proceeded along 
very quiet lines in the iron and steel and allied trades 
of South Wales and Monmouthshire last week. Demand 
and works which were only partially 
employed were concentrating upon completing orders 
already on hand. Quotations for the various products 
were, however, unchanged. 


matured slowly 








Tuer Cottiery Industry IN PoLtanp.—The output of 
coal in Poland during the first six months of 1938 was 
18,129,000 tons, as compared with 16,770,000 tons in 
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NOTES FROM SOUTH YORKSHIRE 
. 
SHEFFIELD, Wednesday. 
ron G -The unsettled state of international 
affairs is militating against improvement in export 
business. The demand for engineering products is satis- 
factory on home account, but overseas requirements show 
a decline as compared with a year ago. Sheffield manu- 
facturers are doing everything in their power to attract 
more foreign business. Heads of firms have taken on 
the réle of travellers, and have scoured foreign markets 
in search of business. The results have been rather 
mixed. Some have booked valuable orders, while others 
have found competition, particularly from Germany, very 
severe One who has just returned from South Africa 
has issued a warning to Sheffield manufacturers. He 
states: ‘“‘ The modern steelworks, rolling mills, foundries 
and engineering works in South Africa were a surprise 
tome _ I had no idea such progress had been made, and 
I have returned home feeling very uneasy in respect of 
the future prospects of maintaining the business which 
Sheftield is doing in South Africa (not Southern Rhodesia). 
One and all to whom I spoke on this question, and I 
spoke to many persons well qualified to express an 
opinion, said definitely that if British manufacturers 
wished to retain their trade it would be necessary to 
start works there, and I saw for myself how already in 
certain directions Sheffield has lost, and in my judgment 
lost for ever, trade which was formerly confined to our 
city." The demand for raw and semi-finished materials 
shows little change. Outputs have been maintained at 
the level of the last few weeks. Signs of an autumn 
revival are still lacking, though reports from some works 
reveal that more inquiries are circulating. Firms specialis- 
ing in the manufacture of heavy machinery and engineer- 
ing products are operating at high pressure. Rolling mills 
and forges are not so busily employed, but other depart- 
ments have good order books. There is a good demand 
for hollow forgings and boiler drums, while railway 
rolling stock is a progressive section. Armament works 
are operating to capacity. Naval requirements of steel, 
forgings, and armour plate are on the increase. Business 
is brisk in electrical equipment. Colliery equipment is in 
better demand. Outputs are rising in the special steel 
branches. Stainless materials are in particularly healthy 
demand by a variety of industries. The tool-making 
branches have recovered ground, following the decline 
of buying three or four months ago. 

South Yorkshire Coal Trade—The export position 
shows slight improvement. Forward inquiry is better 
in both steams and gas coal. Yorkshire best hards are 
firmer, but there is no improvement in the call for bunker 
coal. Exports from Hull, Grimsby, and Immingham 
last week totalled 39,000 tons, as against 67,000 tons in 
the same week last year. The inland demand for coal 
has undergone no material change. Industrial coal is 
not moving so freely. Bigger supplies of small coal are 
available. Coke and brick works are not taking such 
heavy supplies, but electricity generating stations con- 
tinue good buyers. Sheffield Corporation has sanctioned 
the placing of contracts for 51,000 tons of coal at an 
average price of 18s. 9d. per ton, for their electricity 
generating stations. The general manager and engineer 
has been authorised to purchase an additional 38,000 
tons. The house-coal market shows definite signs of 
revival. The demand for most classes of coke is steady. 


Iron and Steel. 








FIGURE oF MERIT FoR TourinG Cars.—Messrs. Tapley 
and Company, Belvidere Works, Totton, Southampton, 
have recently issued a leaflet, which may be obtained 
free on application, giving a figure of merit for the 
majority of touring cars on the British market. This 
figure, which is known as the “ Q ”’ figure, is the maximum 
pull that a car can exert in pounds per ton when climbing 
a gradient on top gear with the engine running at 
1,500 r.p.m., the corresponding road speed being given 
in each case. The pull exerted on a level road when 
.ccelerating is about 10 per cent. less than the maximum 
on a hill. A normal “ Q” figure is given for each car, 
based on the average power developed by a modern 
petrol engine, and against this is given the corresponding 
figure obtained on an actual road test whenever the 
latter is available. A comparison of the two figures 
shows at a glance whether any particular engine is above 
or below the average in power for its size. Chins other- 
wise stated, the figures given are for a load of 3 cwt., 
quivalent to two passengers and extras. 

LIMESTONE Deposits IN OnTARIO.—The Department 
of Mines and Resources of Canada has recently issued 
Part IV of a report on the occurrence and characteristics 
of the limestones of Canada. This, by Mr. M. F. Goudge, 
deals with the Province of Ontario ; there are five parts 
inall. Part I of the report is of an introductory nature ; 
Part II deals with the Maritime Provinces ; Part III with 
Que bee ; and Part V with Western Canada. Ontario, it 
is shown in the report, possesses vast resources of lime- 
stone, adjacent to centres of population and industry, 
and the Province is the principal producer, within the 
Dominion, of this mineral and of products derived from 
it. In 1935 approximately 2,850,000 tons of limestone, 
including that used for lime and cement manufacture, 
were extracted in Ontario quarries, while in 1930, the 
year of maximum production, 6,970,000 tons were 
quarried. In addition to the manufacture of Portland 
cement and lime, the material is used in the production 
of road metal, concrete aggregate, railway ballast, 


building stone, rubble, flux, and open-hearth furnace 
linings. Limestone is moreover employed in the manufac- 
ture of sulphite pulp, beet sugar, calcium carbide, soda ash 
and rock wool, and as an asphalt and mineral filler. 
The mineral also occurs in the form of buff, grey and 
black marble, all of which are utilised in the building and 
other industries. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

_The Cleveland Iron Trade.—Demand for Cleveland 
pig is still light, but as stocks of foreign foundry iron 
have been reduced nearly to vanishing point, increasing 
use of Tees-side brands encourages hope that tonnage 
stored at the blast-furnaces will soon fall to an extent 
sufficient to justify resumption of regular output of local 
material. Consumers present needs are only moderate, 
but, with prospect of some increase of activity at foun- 
dries, promise to expand. The intermittent make of 
Cleveland pig is stated to be not quite sufficient for current 
requirements. Merchants are handling a fair amount of 
iron and report business on a slightly improved scale, but 
their sales are mostly in small lots to consumers close to 
the source of production. Makers have disposed of 
moderate parcels to customers farther away, but condi- 
tions prevent the return of export negotiations by 
producers or second hands. Continental iron continues 
on offer at exceedingly low figures, f.o.b. Antwerp, but 
with import duty and other charges, together with price 
concessions to firms using Cleveland pig only, there 
seems no prospect of resumption of the purchase of foreign 
products. Buyers continue to conga of having to 
pay considerably too much for Cleveland pig, fixed 
prices of which are steadily maintained on the basis 
of No. 3 quality at 109s., delivered within the Tees-side 
zone. 

Hematite.—Some little expansion of trade in East 
Coast hematite is noticeable and the curtailed output 
is understood to be now little, if any, in excess of present 
needs, but accumulations of tonnage at makers’ yards 
and on consumers premises are still inconveniently 
large. Transactions are almost confined to sales for 
home purposes and the bulk of the production is passing 
into use at makers’ own consuming departments, but 
one or two small parcels of special iron are reported to 
have been sold to the Continent. Stabilised quotations 
are ruled by No. I grade of hematite at 133s., delivered 
to North of England areas. 


Basic Iron.—The whole of the output of Tees-side 
basic iron continues to be held for use at producers’ 
steelworks and the quotation of 100s. is nominal. 


Foreign Ore.—-A fall in imports of foreign ore is due to 
consumers’ reduced requirements and consequent accumu- 
lations of excessive stocks. Unloadings on Tees-side 
last month amounted to only 80,152 tons, the lowest 
since December, 1933. July imports totalled 107,828 
tons. 


Blast-Furnace Coke.—The sale of Durham blast-furnace 
coke for local purposes is difficult to effect, consumers 
being extensively covered. Recognised market values are 
governed by good medium qualities at 27s. 6d. at the 
ovens. 


Manufactured Iron and Steel.—While under present 
conditions manufacturers of semi-finished iron and steel 
have not to contend with foreign competition, they have 
more tonnage on hand than they can dispose of and 
consumers are carrying substantial stocks of most 
commodities. In several branches of finished iron and 
steel, plant is not fully employed, but specifications are 
distributed somewhat less sparingly than recently and 


the outlook is better than for a rather considerable 
period. Among the principal market quotations for 
home trade are :—Common iron bars, 13l. 5s.; steel 


bars, 111. 18s. ; soft steel billets, 71. 17s. 6d.; hard steel 
billets, 91. 2s. 6d.; steel ship rivets, 151. 2s. 6d.; iron 
steel rivets, 171. 5s. ; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 111, 18%. ; steel ship, bridge and tank 
plates, 111. 8s.; steel angles, 111. 0s. 6d.; steel joists, 
lll. Os. 6d. ; Tees, 121. 0s. 6d.; heavy sections of steel 
rails, 101. 15s. 6d. ; fish plates, 141. 15s. 6d. ; black sheets, 
No. 24 gauge, 15l. 15s.; and galvanised corrugated 
sheets, Do. 24 gauge, 181. 10s. 


Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees in August were the lowest of any 
month since September, 1933. Clearances of pig-iron 
however, though still restricted, were the best of Re year, 
amounting to 2,371 tons, compared with 1,080 tons in 
July. Manufactured iron and steel shipped totailed 
only 20,151 tons, compared with 33,478 tons in July. 
Of the pig-iron loaded last month, 1,004 tons went 
coastwise and 1,367 tons to foreign destinations. Scot- 
land was the largest buyer with 939 tons, while the 
Union of South Africa took 572 tons ; Belgium 310 tons ; 
Netherlands, 265 tons; and Straits Settlements, 158 
tons. As regards manufactured iron, 40 tons went 
coastwise and 1,004 tons to more distant parts, the Union 
of South Africa being by far the largest importer, with 
810 tons. Loadings of steel were: 8,392 tons coastwise 
and 10,715 tons for overseas, the principal customers 
being the Union of South Africa, 2,488 tons ; India, 2,298 
tons ; and Denmark, 1,109 tons. 


Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from forei rts and coastwise 
were the lightest on record, totalling only 306 tons of 
which 150 tons were pig-iron and 156 tons plates, bars, 
angles, rails, sheets and joists. Unloadings in the previous 
month amounted to 1,122 tons, 1,034 tons being crude 
sheet bars, billets, blooms and slabs, and 88 tons plates, 
bars, angles, &c.; while the tonnage unshipped in 
August a year ago reached 4,900, comprising +10 tons of 
pig-iron, 4,259 tons of crude sheet bars, &c., and 231 tons 
of plates, bars, angles, Xc. 

Scrap.—Light and heavy steel is still virtually unsal-- 
able. Machinery metal is not over plentiful and merchan cs 
are unwilling to sell at less than 70s., delivered. For 
heavy cast iron, 65s. is the minimum quotation, and 
light cast iron cannot be purchased below 45s. 





NOTES FROM THE NORTH. 


FLAsGow, Wednesday. 


_ Scottish Steel Trade.—The dullness which has prevailed 
in the Scottish steel trade recently has been a source of 
worry to managements, but during the past week the 
number of specifications which have come in have tended 
to inspire a little more confidence in the future. But 
at the back of everyone’s mind is the uncertainty of the 
political situation on the Continent and the possibility 
of war. If this can be averted and peaceful conditions 
restored, there is almost certain to be a decided improve- 
ment in general industry. Another factor which is 
retarding buying at present is the general belief that steel 
prices will be reduced as from January 1, 1939, on the 
expiration of the present agreement. Nothing definite 
on the point, however, has been considered, but many 
buyers are only placing orders for near date require- 
ments in the hope of lower quotations prevailing by the 
beginning of the new year. The forward inquiry is a 
trifle better, but the scarcity—almost absence—of orders 
for mercantile tonnage is one of the main causes of the 
quietness in the heavy side of the industry. For light 
material there is a very poor demand and makers of 
black-steel sheets are only working on a reduced week 
estimated overall at not much over half capacity. The 
following are the current prices :—Boiler plates, 111. 18s. 
per ton ; ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. 

rton ; medium plates, 13!. per ton ; black-steel sheets, 

o. 24 gauge, in minimum 4-ton lots, 15l. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 18/. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade—Conditions are no better in the 
malleable-iron trade of the West of Scotland and short 
time continues. Inquiries are poor and the demands 
received from consumers are for a very limited tonnage. 
The re-rollers of steel bars are also extremely quiet and 
report that bookings only manage to permit of a few 
days’ working per week. The current prices are as 
follows :—Crown bars, 131. 5s. per ton for home delivery 
or export; re-rolled steel bars, 121. 13s. per ton for 
home delivery, and 11l. r ton for export; No. 3 
bars, 121. 15s. per ton, and No. 4 bars, 13). bs. per ton, 
both for home delivery. 

Scottish Pig-Iron Trade.—With the consumers 
hematite and foundry iron so quiet, it is only natural 
that the makers of Scottish pig-iron are not finding a 
ready market for their current production. Output 
is being maintained, but quite a considerable percentage 
is going into stock and all demands can be executed 
with a promptness which was unknown not many months 
back. The forward position is somewhat uncertain, as 
there are no signs of any trade improvement. Prices 
are steady and the following are to-day’s market quota- 
tions :—Hematite, 6/. 13s. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 6l. 0s. 6d. per ton, and No. 3, 
51. 18s. per ton, both on trucks at makers’ yards. 

Shipbuilding.—While employment in the Scottish 
shipbuilding industry is still fairly good, the outlook 
for the near future is none too satisfactory, owing to 
the dearth of new contracts. During the past month 
the vessels launched numbered 13, with a total of 
54,698 tons, and against that the only orders booked 
were a cruiser for the Government, a cargo vessel of 
6,000 tons, three tugs, a motor tender, and a steel light- 
ship. The number of empty berths is increasing steadily, 
and although there are several inquiries in the market, 
shipowners do not seem inclined to order new tonnage 
while the world’s political situation is so uncertain. 
The details of the output for August and the totals for 
the past eight months are as follows :— 


of 


The Year 


August, 1938. to Date. 
Vessels. Tons. Vessels. Tons. 
The Clyde : Wwe 9 52,950 61 231,915 
The Forth _... SS 618 24 28,510 
The Tay am cnn, Oa 830 5 22,130 
The Dee , ” 1 300 4 2,370 
Totals 13 54,698 94 284,925 


The Clyde total of nearly 53,000 tons is the highest 
monthly output for this year, but that figure will be 
considerably improved upon this month by the launching 
of the Cunarder, Queen Elizabeth, as her tonnage alone 
is about 85,000 tons. 








Bett-Sure PRevENTION.—An interesting method of 
preventing slip in driving belts by an alteration in the 
character of the pulley face has been developed, and 
successfully tried out over a period of some two years, 
by Mr. O. E. W. Neville, North Wharf, Gordon-road, 
West Ealing, London, W.13. The method consists of 
the application of a plastic material to a depth of 
between yy in. to } in. to the pulley, the material setting 
in about 24 hours to a stone-like consistency. Provided 
the pulley face is perfectly clean, that is, free from oil or 
grease when the material is applied the adhesion is 
complete and the new surface is said to last for many years 
without renewal or attention while belt slip is reduced 
toa minimum. The material is known as “ Pulleygrip ” 
and is applied cold, the only apparatus necessary being a 
putty knife, brush and water. The new surface does 
not wear the belt nor cause injury by clogging the leather 
or fabric, while, if desired, flat pulleys can be converted 
into crown pulleys by appropriate finishing while apply- 
ing. The material is stated to be particularly suitable 
for high speed drives and is not affected by grease, oil, 
dust or heat. When applied about yy in. thick 1 Ib. of 
it will cover about 250 sq. in. of pulley surface. 
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AMERICAN DIE-CASTING PRACTICE. 


(For Description, see Page 293.) 








Fig. 5. 











{EED-PRENTICE Meptum-Stze Macutne ror Hien Mertinc-Pornt ALLoys. 








Fie. 6. 


Durisot Srecia PLywoop A specially-prepared 
plywood, to which the name Durisol (derived from the 
two adjectives dur and isolant) has been given, 
recently been placed on the market by Messrs. Société des 
Etablissements Cadoux, Beauchamp (Seine-et-Oise), and 
67, Rue de Chabrol, Paris, 106. The material is made 
up of thin specially-hardened sheets of wood cemented 
under pressure. It is marketed in the form of boards 
measuring up to 5 ft. 8 in. in length, | ft. 4 in. in width, 


has 














and ranging from 0-02 in. to 9-8 in. in thickness. 
Material, built up with the grain of all the sheets parallel, 
has a tensile strength, it is stated, of 16 tons per square 
inch. When the material is built up so that the grain 
of each sheet is at right angles to the one below, the 
tensile strength is 11 tons, and, when the grain of each 
sheet is at 45 deg. to the one below. the tensile strength 
is 5 tons per square inch. The material, which has a 
specific gravity of 1-4, also possesses high resistance to 





Hiah-PrRessuRE REED-PRENTICE MACHINE FOR Brass CASTING. 


compressive, bending and shear stresses, and is further 
stated to resist atmospheric action, not to be attacked by 
insect vermin, and to constitute an excellent insulating 
material. It can be machined with ease, tapped and 
screw-threaded, and is assembled by means of rivets, 
wood or metal screws, or by gluing, but cannot be nailed. 
The material is used for the floors and roofs of railway 
rolling stock, for electrial insulating and for pulleys, 
gearwheels and many other applications. 
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AEROPLANE CABINS. 
ALTHOUGH engineers on the whole are by common 





consent a progressive and enterprising body of 
men, elderly members of the profession have been 
known to deplore the rapid growth of aeronautics 
and to remark (not without a certain bitterness, 
if they have been steam-engine makers) that if 
man had been intended to fly, Providence would 
have equipped him with a pair of wings for that 
purpose. By the same token he would doubt- 
less have been provided, as old ladies contend, 
with a chimney in the top of his head had smoking 
been among his lawful occasions ; and if this line 
of argument served to curtail all the controversial 
activities of mankind, how few indeed of us could 
face the prospect with equanimity! Happily, the 
|facts are otherwise and it may be accepted that 
| imperfect man will continue to circumvent his 
inherent disabilities, even to the point of flying 
in the face of Providence, and that his concern will 
always be less with what nature’s laws intended 
| him to do than with what he can do with nature’s 
laws. This general attitude, however laudable, 
detracts nothing from the particular facts that 
human flight can be accomplished solely by artificial 
means and that many of the difficulties encountered, 
not only in the art and practice of flying, but also 
in the design and equipment of flying machines, 
arise from man’s adoption of an unnatural element. 
It is not merely a question of wings. Otto Lilien- 
thal’s gliding flights over forty years ago were 
accomplished in contrivances which were wings 
pure and simple, whence the intrepid experimenter’s 





| aviator of thirty 














body depended in a vertical, rather undignified 


_3°7 


and decidedly unbirdlike fashion. To so faithful 
a student of bird flight it is surprising that the 
advantage of a horizontal body position in respect 
of air resistance did not appear so obvious as to 
be adopted despite some increase of personal risk. 
The Wright brothers certainly grasped its signifi- 
cance and applied it a few years later in their 
successful biplane glider. With the advent of the 
power-driven machine, however, the erect position 
proper to mankind quickly re-asserted itself, 
and it was evident that,"whatever the cost in power, 
man was determined to keep his spine as upright 
in the air as he did on the ground. 

But since no amount of determination can avoid 
air resistance, and perhaps also, because the exposed 
years ago looked not unlike an 
outsize spider pac ked in a crate, it became a matter 
of urgency to give the aeroplane itself a birdlike, 
horizontal body within which the directing brain, 
together with an increasing diversity of controlling 
organs, could be shielded from the wind. In all 
essential features the aeroplane as we now know it 
was then complete, and many years of fruitful 
development in other directions ensued before the 
problem of minimising air resistance assumed the 
importance that it now bears in relation to the 
performance of the machine as a whole. With the 
widespread adoption of monoplane machines, conse- 
quent upon improved methods and materials of 
construction, a marked decrease has taken place 
in the resistance of the wings and their associated 
structural components. As a result, the resistance 
of the body unit has predominated relatively and the 
endeavour to minimise it has tended, in some 
designs, towards undue discomfort and _ incon- 
venience for the pilot, and even towards increased 
risk of a faulty landing. 

On this account, therefore, it is the more note- 
worthy that a recent experimental research* on 
the design of aircraft cabins, carried out at the 
Royal Aircraft Establishment, was concerned not 
alone with the reduction of resistance, although this 
was an important objective, but at the same time 
to extend the range of the pilot’s outlook and to 
provide a sufficiently unimpeded view in frost or 
rain. In the largest sizes of aeroplanes, where 
passengers and crew can stand upright, there is 
comparatively little difficulty in making the outlook 
windows conform more or less to the rounded 
shape of the body front-end, so that the resistance 
of the body unit is impaired as little as possible. 
Incidentally, the utility of transparent plastic 
materials for windows of this sort is noteworthy. 
But in the case of smaller, single-engined machines 
where the engine and airscrew necessarily occupy 
the leading end of the body, the cabin has to be 
provided with a look-out projecting above the 
upper surface of the body and consequently spoiling 
its aerodynamic qualities. Since machines of this 
type are usually intended for high-speed work, it is 
of first-rate importance to minimise such extraneous, 
parasitic drag. The problem which confronts 
the designer comprises two stages. He has first 
to discover a shape of cabin for which the form 
drag associated with the pressure distribution over 
its surface is as small as possible. The total air 
resistance of such a shape is then largely made up 
of skin friction associated with the surface area 
exposed to the wind, and it remains to be decided 
how smal! that surface can be made while retaining 
the good qualities of aerodynamic form and con- 
venience of outlook. Design of this sort calls for 
nice discrimination among a number of conflicting 
factors and its difficulty is enhanced by aerodynamic 
interference between the aeroplane body and the 
projecting cabin, which demands consideration of 
the two in combination and not of the cabin alone. 

At the Royal Aircraft Establishment, these 
various aspects were studied by means of wind tunnel 
experiments on a wooden model of a low-wing 
monoplane body fitted with stub wings, mounted 
at incidences corresponding to high speeds of 
flight, in such a manner that differences in overall 
drag due to modifications of the shape and size 
of the cabin could be rapidly and accurately 
measured. The results obtained well repay detailed 
study and the more general conclusions are note- 





*R. & M. i811 “Note on Wind Tunnel Tests on the 
Design of Cabins, 
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worthy in several respects. It was found, for 
example, that the cabin fairing having the lowest 
drag was one shaped like the upper half of airship 
R.101. The complete R.101 form has probably 
the smallest air resistance, in relation to its volume, 
of any known shape, and it is particularly interesting 
to learn that the half of it, used as a faired cover 
projecting above a body of larger size, introduces 
additional air resistance amounting to than 
1} times the skin friction on the added surface area. 
This figure was, in fact, reduced to about 1} by 
everywhere diminishing the width of the fairing 
by 33 per cent., the height remaining unaltered, 
and it is likely that still further improvement 
could have been achieved by scaling down the 
length in proportion to the square root of the pro- 
jected frontal area. 


less 


The shape of R.101, unfortunately, is inconve- 
niently long for a cabin fairing. Its maximum 
width occurs at 40 per cent. of its length from the 
nose, and if the slenderness were decreased to bring 
the pilot nearer the front screen its resistance 
would be increased out of all proportion to the 
improvement of outlook. From the latter point 
of view, indeed, flat surfaces of framed glass or 
other transparent material offer such advantages 
as to compensate a certain amount of resistance 
augment and to justify their employment even in 
aeroplanes where high speed and low drag are 


primary considerations. Studies of such shapes 


have been made in the United States as well as 
in this country, and the results are consistent 
in revealing that the rounded nose of a cabin 


fairing can be replaced by various arrangements 
of flats without serious increase of drag provided 
that appreciable departures from the streamline 
shape are well forward of the maximum section. 
It is very important, also, that all the edge junctions 
of the screens and especially the junctions between 
the windows and the cabin roof, should be made 
with a radius and not with a sharp angle. The 
ureater the radius, the better is the result, but it is 
remarkable what a striking reduction of air resistance 
can be achieved with a relatively emall degree of 
rounding. The principle applies to the 
longitudinal elevation of the cabin as a whole, the 


samc 


line of which can, with advantage, be faired some- 
what downwards to the rear though there is little 
to be gained by continuing the roof far aft and merg- 
ing it into the main body of the aeroplane. 

The outcome of incorporating all these desirable 
features is a satisfactorily practical design of small 
aeroplane cabin having an air resistance only 40 per 
cent. greater than that of a perfect fairing of R.101 
shape and estimated to amount to about 6 Ib. 
at a speed of 200 m.p.h. This is a good result, 
though susceptible of improvement, it may be 
surmised, by the substitution of curved windows 
for flat. ‘The design as it stands, moreover, depends 
for its efficacy on presenting a complete enclosure, 
may prove objectionable if the 
by frost, mist rain. Under 
conditions a direct view without glass becomes very 
desirable if not always essential, and a further 
series of experiments was made at Farnborough to 
devise a draught-free opening the flat front 
panel of a raked-back cabin wind screen. After 
a good deal of trial and error testing this object 
was achieved by mounting a glass deflector plate 
in front of an aperture in the panel. The resulting 
clear view is small and restricted in direction unless 
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glass 
such 


which 


obscured or 


in 


the air inside the cabin is given a considerable 
positive pressure by a suitably disposed vent. 
The increases of cabin pressure involved are not 


large, but it seems to be imperative, for their control, 
to make the cabin otherwis: leakproof. Moreover, 
although the net flow through a clear aperture may 
zero, even on the whole outwards, it may 
be that air is entering and leaving over different 
regions of the aperture and perhaps introducing 
rain or snow in much the same way as happens 
with open windows in railway carriages and with cor 
responding results on the comfort of the occupants. 

Finally, the effects of the clear outlook on air 
resistance have yet to be fully considered, and 
while one or two arrangements may be found to 
have little adverse influence it seems likely that 
the tendency as a rule will be to increase the drag 
rather than to reduce it. 


be or 
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The work so far earried out at the Royal Aircraft 
Establishment must thus be regarded as preliminary, 
in the sense that the results along all the lines 
studied, while decidedly promising, do not represent 
finality. The conclusions already reached, however, 
are significant not only with regard to aircraft, 
but to high-speed land vehicles also. In this con- 
nection the motor-car readily suggests itself as 
having many points of similarity to the aeroplane 
cabin and as offering numerous features in which 
improvements could be effected inexpensively by 
application of the principles established. 
Railway trains are perhaps less feasibly modified 
in directions dictated by aerodynamic considera- 
tions, though the mere knowledge of those directions 
It is of interest to note, 


now 


is potentially valuable. 


indeed, that a type of clear, glass-free and draught- | 
free, outlook for which good results are claimed | 
| made is in the preservation of fish, but it appears 


has been in use for some years on a number of 
French When a really effective, 
simple and sightly device of the sort becomes 
available for motor cars, it is assured of a universal 
welcome. Not alone from the aeronautical stand- 
point, therefore, is this work at the Royal Aircraft 
Establishment to be encouraged. In many other 
departments of engineering the publication of 
future studies will followed with close and 
purposeful interest. 


loc« ymotives, 


be 





PROGRESS IN FOOD PRESERVATION. 


THERE are few important branches of 
engineering than that dealing with food preservation, 
and it is easy to visualise the possibility in the 
future of the continued existence of this country as 
a first-class power turning on the success or failure 
of the methods employed. The dangerous shortage 
of food reserves brought about by the destruction 
of shipping in the at recent to 
forgotten, and the serious shrinkage in our mercan- 
tile marine 1914 renders it imperative that 
every possible precaution should be taken against a 


more 


ure war is too be 


Sine 


repetition of this shortage in any future war. 
Naval authorities in general appear to hold the 
view that submarines can never again be in a 


position to cause such havoc on the trade routes, 
but factor has arisen in the enormously 
increased range, speed, and destructive power of 
aircraft. Although needless alarm over the possible 
stoppage of our overseas supplies is to be deprecated, 
complaisance therefore, equally out of place. 
That the possibilities are viewed with some degree 
of apprehension by the Government is shown by the 


a new 


1s, 


decision to establish large reserves of whale oil 
and other basic foodstuffs, but, in addition, it is 
obvious that every precaution should be taken 


the danger of losses en route 


from overseas by enemy action, but also the more 


not only to minimise 
insidious loss from decay, the latter necessity 
being equally important in the case of home-grown 
products. Although these two possible sources of 
loss call for widely differing treatment, they both 
depend on the engineer for their solution to a large 
extent. The methods devised by the Admiralty 
to deal with the depredations of hostile submarines, 
raiders are hardly a subject 


aircraft, and surface 


for discussion, but the same reserve is not necessary 
when dealing with food preservation from the 
natural process of decay. 

Fortunately, great progress has been made since 


the war in the technique of food preservation, both 
and, in addition, a striking 
development has taken place in the canning industry, 
variety of has been added 
to the list of foods suitable for preservation in this 
Although, as anyone who has tried them is 
canned little, if any, 
attractive to the palate than those reaching our 
tables through the usual market sources, some doubt 
has been expressed as to whether the process of 
canning not reduce the nutritive value, 
even introduce the possibility of increase 
certain diseases. 
most recent report* of the Food Investigation 
Board, and it is satisfactory to note that the investi- 
gations carried out lend little support to either 


in transit and storage, 


as a wide vegetables 
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* Report of the Food Investigation Board for the Year 
1937. Department of Scientific and Industrial Research, 
Price, 46. net.) 
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supposition. These investigations embraced not 
only canned foods, but also those preserved by 
cold storage and gas storage, and although the 
decision reached by the Medical Research Council, 
who were brought into consultation by the Board, 
is somewhat tentative, it is on the whole reassuring. 
While it is pointed out that a complete answer 
could only be given to the question after many 
years of intensive work on large groups of human 
beings, comparison of the chemical composition 
of stored foods with that of fresh foods showed that 
relatively little loss of known nutritive constituents 
occurred in stored foods. The Council go further, 
and state in effect that food which is good initially, 
and stored by the best modern methods, is, in fact, 
superior to much nominally fresh food which may 
reach our tables through the normal channels. 
Another direction in which progress has been 


from the Food Investigation Board’s report that 
the present position with regard to this food is 
not so satisfactory. It is stated that there has been 
an increase in the care with which fish are handled 
and stored in ice at sea on trawlers, especially on 
long-distance trips. It however, pointed out 
that storage on ice will only keep fish fresh from 
ten to twelve days, and that some more powerful 
method of preservation is necessary beyond this 
The Torry Research Station has worked 
out a method by which fish can retain their original 
freshness for at least six months, and in some cases 
for as long as two years. This method consists in 
freezing the fish in brine at a temperature of 
— 20 deg. C., and of storing them at the same temper- 
ature, or better, at a temperature of — 30 deg. C. 
It is suggested that there is urgent need for the 
freezing of that part of the trawlers’ catch that 
cannot be landed within twelve days, and as no 
great difficulty should be encountered in installing 
the necessary plant on the vessel, it is to be hoped 
that this suggestion will be followed up. 

The progress that has been made in the preser- 
vation of other foods can be envisaged to some extent 
from the report referred to. Much of the informa- 
tion given is, however, devoted to aspects of the 
subject which are outside our scope, such as bacterio- 


18, 


| logical and chemical changes during storage, but 


This question is dealt with in the | 





in the section devoted to “ engineering,’’ methods of 
preservation are discussed which are of more 
direct interest to our readers. In the Gustave Canet 
Memorial Lecture, before the Junior Institution of 


Engineers in 1934, entitled ““The Engineer and 
Modern Civilisation,” Sir Frank Smith gave an 


interesting summary of the history and progress 
of food preservation from the engineering aspect. 
In this, he pointed out that certain products were 
not amenable to the older methods of preservation 
by freezing, and that, in fact, this process in the 
case of these foods would result in their destruction. 
The most important foods coming within this group 
are fruits, which, as is now well-known, are pre- 
served by storage in gas. The process consists in 
subjecting the fruit to a certain amount of refrigera- 
tion in an atmosphere containing excess carbon 
dioxide. The exact percentage of this gas is of 
great importance, as too high a proportion causes 
decay. The process involves no great difficulty 
from an engineering standpoint, and a considerable 
number of gas stores have now been established in 
this country. The best storage temperature varies 
with the variety of fruit, and a considerable section 
of the report is devoted to the effects of different 
gas mixtures and temperatures on various fruits. 
In commenting on the previous report,* reference 
was made to the work carried out in the “ experi- 
mental hold” at the Ditton Laboratory. The 
principal object of the experiments in this hold 
during the year under review was to determine the 
effect of scale. The dimensions of the experimental 
hold are, on plan, roughly one-quarter those of a 
typical lower hold of a ship, and in height 
roughly three-quarters of a similar hold. From an 
aerodynamic point of view, it is impracticable to con 
duct experiments on a stack of fruit which is a model 
of a larger stack, on account of the impossibility of 
scaling the thermal properties characteristic of the 
fruit. Actually, the size of the boxes and the depth 
of the air spaces above and below the stack in the 


* See ENGINEERING, vol. cxliv, page 208 (1937). 
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hold have been characteristic of ship-board practice. 
In a ship, the maximum velocity of the air in the 
dunnage space beneath the stack would be twice 
that in the experimental hold at the same rate of 
circulation of the air. This would cause the varia- 
tion in static pressure along this space to be increased 
four times. There would, therefore, be a larger 
range of variation in the rate of air flow through 
the different parts of the larger stack, and it was 
considered a matter of importance to measure the 
effect produced upon the distribution of temperature 
of the fruit in the stack. It appeared possible to 
determine the effect of scale by treating the experi- 


“af 
mental hold as a quarter section of a ship’s hold. | 


The evidence of the previous season’s work showed 
that each half of the stack functioned so nearly 
independently of the other that each could be 
treated separately for purposes of comparison. 
It was therefore considered advisable to double the 
scale by using the ducts and jacket on one wall 
only and preventing the leakage of heat through 
the remaining three walls by holding the guard 
space at the same temperature as the mean air 
temperature of the hold. The actual alterations 
consisted in blocking off the part of the duct system 
not required, and the sealing of the jacket at the 
bottom of the three other walls. The effect of heat 
leakage was produced artificially by grids of wire, 
heated electrically, on the wall in use and on the 
floor, warm brine being circulated through the whole 
of the roof grids for the same purpose. The import- | 
ance of humidity became apparent during the 
previous season, when it 
gradients of temperature progressively decreased 
as the thermal load on the cooler increased. This 
occurred because an increase in the transfer of heat 
was accompanied by an increase in the transfer of 
water to the cooler, so that the humidity of the 
delivery air was lowered and the evaporation from 
the fruit increased. 
during cooling, gradients of 
reduced much below expectations based on the 
transfer of simple heat alone, and because with 
high rates of heat leakage, evaporation might be 
promoted to such a degree as to damage the material 
in store, particularly if the store were only partly 
filled. A wet battery was installed to allow the 
rate of condensation of water in the battery, and 
therefore the rate of evaporation from the fruit, to 
be measured continuously. 

By comparing the experiments made in the 
modified hold with those of the previous season, it 
was shown that an increase in scale from that of the 
experimental hold to the typical lower hold of a 
ship would result in the difference between the 
highest and lowest temperature of the fruit being 
increased rather more than twice. This comparison 
presupposed the same system of air circulation and 
the same method of operation. A false floor showed 
a small but definite advantage over open dunnage. 
A roof jacket also showed a definite advantage over 
the open roof, even with an elaborate system of 
branch ducts. The important part played by 
evaporation in the transfer of heat from the stack 
to the cooling battery was shown by the fact that, 
during cooling, approximately half the heat from 
the stack was so transferred. It was found possible 
to express the rate at which heat was transferred by 
evaporation in terms of the difference in vapour 
pressure between the fruit and the air, and by 
thermal diffusion in terms of the difference in | 
temperature. 


temperature were 


calculated. 
inequalities in the air flow had also been determined, 
so that an approximate estimate of the differe 
between the highest and lowest temperature of the 
fruit could be made. Reversing the direction in 





which the air circulated through the cargo was | 
shown to be beneficial when the rate of heat leakage | current voltage 


was low, but definitely prejudicial when it was high. 








INTERNATIONAL BuiLpine CLuB.—On page 219, ante, 
we gave brief particulars of the recently-constituted 
International Building Club. We now learn that the 
Club will open on, or about, October 10; applicants for 
membership should apply to the secretary, Mr. L. J. 
Lawler, whose office is now installed on the premises of 
the Club, at 141, Park-lane, London, W.l. Mr. J. A. 
Steel, 150, Southampton Row, London, W.C.1, has been 


appointed public-relations ofticer to the Club. 


was observed that the | 


The effect was important, since, | 
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EXAMINATIONS OF ENGINEERS IN THE MERCANTILE 
MARINE. 


Unk the old regime which governed the conduct 
of the Board of Trade examinations of 
engineers, it was not the practice to publish ex- 
amination papers. Specimen papers in each cate- 
gory were printed as appendices to the Regulations 
relating to the examinations, but as these under- 
went no modification in periods of years, their 
utility as guides to candidates and training schools 
progressively diminished. The confidential cha- 
racter assigned to the papers was presumably in- 
tended to defeat the possibility of cramming, 
but the principle was always difficult to defend, in 
view of the general practice of publishing the papers 
set for Civil Service examinations and those of the 
qualifying engineering institutions, and the strong 
safeguard against pure cramming afforded by the 
verbal examination which was an essential part 
of the Board of Trade qualification. It was not 
surprising, therefore, that the Departmental Com- 
| mittee, appointed in January, 1937, to review the 
system under which mercantile marine engineers 
were examined, should recommend a relaxation of 
| the secrecy observed in this respect, to the extent 
| that one set of papers should be published every 
| six months for each examination. The report was 
| adopted by the Board and its recommendations 
put into immediate effect by a “ Notice to Candi- 
| dates ° pending the issue of the revised Regulations. 
The Regulations themselves, however, are now 
|available,* and with them the first of the half- 
yearly specimen sets of papers.t The details of 
the Regulations need not be reviewed, as we have 
already commented on the report on which they 
are based, but attention may be drawn to the fact 
that candidates who so desire may continue, until 
further notice, to take the examination under the 
old system. The specimen papers well maintain 
the essentially practical standard that has always 
characterised the Board of Trade examinations. 
Theory is by no means ignored, for a good theo- 
retical training is obviously very necessary if the 
papers are to be satisfactorily completed ; but there 
is a clear recognition of the fact that the business 
of a majority of mechanical and electrical engineers 
is not to design machinery or to theorise about 
it, but to operate it with the maximum efficiency— 
a point which, in some other examinations, might 
well be given greater prominence. 








THE DEVELOPMENT OF THE CYCLOTRON. 


An exhibit of very considerable interest now to 
be seen at the Science Museum, South Kensington, 
is the Cyclotron with which Professor E. O. Law- 
rence, of the University of California, carried out his 
work on the transmutation of atomic nuclei in 1932. 
The Cyclotron, which has been loaned to the Museum 
by Professor Lawrence, was constructed by him 
and by Livingston in 1931. This particular appa- 
ratus, with an applied oscillating potential of 4,000 


a speed equal to that produced by a fall through a 
potential of 1,200,000 volts. The principles em- 
ployed in obtaining this result were explained by 
the late Lord Rutherford in a lecture which he 
delivered at the Royal Institution in March, 1937, 





This enabled the gradients in tempera- | our 143rd volume. 
ture in the stack in the direction of the air flow to be | had been completed, 
The scatter in temperature due to| 








| cire uit. 


| the development of the Cyclotron. 


on “‘ The Transmutation of the Heavy Elements,’ 
an account of which will be found on page 485 of 
After the work above referred to 
the apparatus was slightly 
| modified by M. G. White for some experiments on 
| the scattering of protons in hydrogen, and in this 


modified form it is now being exhibited in close | 


proximity to Cockcroft and Walton’s original 
apparatus, with which protons were accelerated 
through 600 to 700 kV. by employing a direct 
of that value, obtained from 
transformer through a voltage-multiplying rectifier 
Professor Lawrence has also lent to the 
| Museum a small collection of photographs illustrating | 
One of these 








° Regulations relating to the Buamination of Bagineere 
in the Mercantile Marine. Exn. Ia (1938). H.M. 
Stationery Office. [Price ls. net.) 

t Specimen Set of Papers for a First Class ee 
| Ean, Ib. Do. for a Second Class Certificate: Eun. 
| [Price 2d. each net.} 
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|shows the two preliminary Cyclotron models 
/constructed by Lawrence and Edlefsen in 1930. 
| These models, although relatively crude, are of 
| considerable interest, since they showed resonance 
effects and thus encouraged further developments. 
Another photograph shows the original Cyclotron 
|of Lawrence and Livingston with which hydrogen 
| molecular ions were accelerated through 80,000 
| volts with an applied high-frequency potential of 
less than 2,000 volts. Recent developments are 
illustrated by a series of photographs showing the 
latest Cyclotron of Lawrence and Cooksey, which 
delivers currents of the order of 100 microamperes 
of deuterons with energies in the neighbourhood 
of 8,000,000 volts; or a beam of a-particles of 
about one microampere at 16,000,000 volts. 
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Royat Atk Force CrvinIAN WIRELESS RESERVE. 


Tt has been announced in a statement by the 
Secretary of State for Air, Sir Kingsley Wood, M.P., 
that arrangements have now been completed for 
the formation of a civilian wireless reserve to be 
later incorporated in the Royal Air Force Volunteer 
Reserve. The object of the new organisation is to 
build up an adequate and efficient reserve behind 
the Signals Branch of the Royal Air Force, which 
would be immediately available for service in emerg- 
ency. It is confidently expected that the wireless 
amateurs of this country, particularly those holding 
Post Office transmitting licences, will come forward 
in sufficient numbers to ensure the early success of 
the scheme. The recruitment and training of the 
reservists will be under the control of the Director 
of Signals at the Air Ministry, and the organisation 
will be based on the sub-division of the country into 
areas, regions and groups. A controller will be 
appointed to each area, who will act as liaison officer 
between headquarters and subordinate formations. 
For the most part, training will be undertaken by 
the volunteers at their own homes on their own sets, 
and will consist of regular exercises broadcast from 
the Air Ministry or from the Electrical and Wireless 
School at Cranwell. In addition to home training, 
occasional attendance at Royal Air Force stations 
and reserve centres will be necessary for exercises 
and lectures, and for such attendances a small 
training allowance and travelling expenses will be 
paid. Candidates will be required to show that they 
have a reasonably good knowledge of wireless tele- 
graphy and must not be less than 18 or more than 
54 years of age. They will be invited to enrol, 
in the first instance, for a period of five years, and 
they may be permitted to extend their membership 
for further periods of not more than five years each. 
Members will be required to give an undertaking to 
place their services at the disposal of the Air Council 
in the event of an emergency and to transfer to the 
Royal Air Force Volunteer Reserve when called 
upon to do so. Applications should be addressed 
tothe Under Secretary of State, Air Ministry (Signals 
(C.W.R.) ), Adastral House, Kingsway, London, 
W.C.2. 

WaTER Supply ON THE RAND. 


The steady growth of the population and the 
expansion of industrial activity within the area 
supplied by the Rand Water Board, Johannesburg, 
South Africa, is making increasingly heavy demands 
on the Board’s resources, and accounts for the far- 
reaching measures taken during recent years to 
cope with the probable future requirements. The 
| principal source of supply is the Vaal River, and it 
is shown, in the Board’s 33rd annual report, that 
over 89 per cent. of the 14,295 million gallons 
raised during the year ending March 31, 1938, 
were obtained from this source, the remainder 
ry from boreholes and wells at Zwartkopjes 
and Zuurbekom. The original Vaal River Scheme, 
which was authorised by the Union Parliament 
|in 1914, permitted the Board to abstract 20 million 
| gallons a day from the River. This scheme was 
| brought into operation in four stages, the last of 
| which was completed and put into service in 
September, 1934. Since that date the Board has 
given much thought to increasing its supplies and 
| has taken the necessary steps to participate in the 
|Union Government’s Vaal River Development 
| Se heme (1934). Briefly, this involves the construc- 
tion of the Vaalbank Dam, which, when complete, 
I. | will have a capacity of 234,471 million gallons. The 
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building of the dam is being actively pursued, 


and the storage of water has commenced. In 
connection with the Vaal River Development 
Scheme, the Board concluded an arrangement, 


in 1935, whereby an additional 9 million gallons 
of water were provided per day, and this quantity 
was brought into supply in August, 1936. A still 
further 10 million gallons per day were made 
available by the 1937 Scheme, and this quantity 
was brought into use in October, 1937, the net result 
being that the Board was able to provide a quantity 
of water, from all its sources, of 48-1 million gallons 
per day on the Witwatersrand. The most recent 
development the 1938 Scheme, whereby the 
Board will be in a position to supply an additional 
20) million gallons a day, thus bringing the daily 
total to 68 million gallons. This was sanctioned 
January 28, 1938, and considerable 
with the construction of the 


1s 


on progress 


has since been mace 
filters, sedimentation tanks and pipe lines, and it is 
anticipated that a first portion of 10 million gallons 
be made available during the present 


a day will 


vear. 


THE BRITISH ASSOCIATION 
MEETING AT CAMBRIDGE. 


SECTION G.—ENGINEERING. 
(Continued from page 283.) 





ENGINEERING INSTRUMENTS. 


ne final meeting of the Section was held on the 
morning of Wednesday, August 24, and the first 
part of this meeting was devoted to a paper by 
- ¢. Cc O.B.E., M.A., entitled “ The 
Trend of Instrument Design.’ In the paper, which 
we reprint in abridged form in this issue of ENerN- 
KERING 317), the author described some 
of the chief developments of instrument design by 
Messrs. Cambridge Instrument Company, Limited, 
with which firm he is associated. Mr. Mason, who 
did not read his paper in full, exhibited and demon 
strated a the instruments referred to, 
including an electric micrometer used to transmit 
to a distance the indications of a Bourdon pressure 
gauge, apparatus for automatically gauging the 
thickness of rolled-steel strip, rolling-mill pressure 
and also explained the 


Mason, 


(page 


number of 


recording apparatus, Xc., 
method of recording on celluloid by means of a 
spherical-ended stylus. We may mention here 
that a collection of representative instruments 
made by Messrs. Cambridge Instrument Company, 
Limited, was exhibited in a class room adjoining 
the lecture hall throughout the meeting. 

The paper was not discussed, and at its conclusion, 
Professor Southwell thanked both the author for 
preparing the paper and his firm for enabling the 
demonstrations to be given at the meeting. 

Professor F. G. Baily then proposed a vote of 
thanks to the President, both for his conduct of the 
meetings and for the manner in which he had 
carried out the preliminary work upon which their 
success so largely depended. Professor Southwell 
responded suitably, and then called on Mr. A. W. 
Skempton to read a short paper on * Settlement 
\nalvsis of Engineering Structures.” 


AND STRESSES 
Pipes. 


SETTLEMENT ANALYSIS IN 
WELDED 

Mr. Skempton then summarised the methods of 
settlement analysis described in his paper, which 
we shall reprint later. At its conclusion, Mr. J. 8. 
Wilson said the work referred to was the outcome 


of that initiated by the British Association Com- 
mittee on Earth Pressures. The problem was an 
extremely important one, on which too much 


knowledge could not be obtained. He referred to 
the case of a building, some centuries old, in which 
serious settlement had occurred, and remarked that 
the effects of drought were indicated in most old 
buildings. He had seen cases in which there was 
a space between the foundations and the ground 
them. The he said, wanted to 
know what could be done in such cases. To this, 
Mr. Skempton replied that he had not been consider- 
ing the case of seasonal variations. He also expressed 
thanks to Dr. R. E. Stradling, Director of Building 
Research, for permission to read the paper. 
Professor Southwell then invited Mr. S. J. Palmer 
to give his short paper entitled “ Stresses in Welded 


below engineer, 
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Pipes with Internal Pressure and End Thrust,” 
which we reprinted on page 299 of last week’s 
issue of ENGINEERING. At its conclusion, Professor 
Southwell remarked that the Committee and he 
were extremely gratified at the way in which the 
experiment of inviting papers from the younger 
members had worked out. The papers were models 
of the presentation of material in a time limit 
which had had to be strictly enforced. He thanked 
Mr. Palmer and the other authors of short papers 
who, he said, had contributed largely to the success 
of the meeting. 

In the brief discussion which followed the pre- 
sentation of Mr. Palmer’s paper, Sir James Hender- 
son referred to the advantages of welded wire-wound 
evylinders for gas containers, and Mr. J. S. Blair, of 
the Research Department of Messrs. Stewarts and 
Lloyds, Limited, said the Stewarts and Lloyds’ 
formula referred to in the paper was merely Barlow’s 
formula. All the work they had done had con- 
vinced them that the true basis for strength calcula- 
tions was the strain-energy theory. This, however, 
was a little cumbersome for the practical engineer 
to but the Barlow formula gave the same 
numerical results within about 1 per cent. He 
noticed that the equivalent simple tensile stress 
shown in the diagram, Fig. 7, of the paper, was a 
little higher than that obtained by Guest’s law, and 
was appreciably nearer to that obtained by the 
strain-energy theory. This confirmed their opinion 
that the strain-energy theory was that on which 
such calculations should be based. Mr. Blair also 
stated that he had developed a form of the strain- 
energy theory which could be applied to condi- 
tions beyond the elastic limit and was therefore 
applicable to the bursting of pipes. Numerous 
tests, he said, had confirmed that this formula 
gave the bursting point of the pipes very closely 
indeed. He also expressed his appreciation of 
Professor Haigh’s method of showing up Luder’s 
lines by means of resin. It was most useful in 
showing vield and the type of stress occurring. 

At this point the chair was taken by Professor 
Haigh, as Professor Southwell had to leave the 
meeting. As no other member wished to contribute 
to the discussion, Professor Haigh, in closing the 
meeting, remarked that for 100 years or more, the 
calculation of stress had been one of the great aims 
of engineering science, and the use of resin was one 
of the changing features of that science. Although 
stress could be calculated, proofs of the calculations 
had to be carried out by observing strain, which 
could be done by means of resin. It was important 
to realise also that the method could be used in 
connection with model tests, and this being the 
case, the need for calculation would largely dis- 
After a vote of thanks to the author had 
Professor Haigh, the meeting 


use, 


appear. 
been proposed by 
terminated. 


(T'o be continued.) 








FOREST PRODUCTS RESEARCH. 


ALTHOUGH was probably the earliest con- 
structional material, before scientific investigations 
were undertaken into its nature and properties there 
was a somewhat natural preference among engineers 
for metal, since the stresses to which a metal member 
could be subjected with safety were reasonably well 
known within practical limits, whereas wood was 
regarded rather a doubtful engineering material. 
The rapid development of certain industries, however. 
and the competition within them, as instanced by the 
motor vehicle and the aeroplane, called for the econo- 
mical manipulation of wood and its employment for 
duties where its behaviour could be predicted within 
The growing need for depend- 
able data was felt in many directions, and led, as is 
known, to the establishment in 1928 of the Forest 
Products Research Board. From the inception of this 
body have published information concerning the 
more important of particular interest to 
engineers, and from the summary we now give of its 
latest activities* it will be that such progress 
continues 

Although the widespread occurrence of gelatinous 
fibres, associated with so-called tension wood, in hard- 
wood has been known for a long time, it has not been 


wo rd 


as 


ever-narrowing limits. 
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* Report of the Forest Products Research Board for 
the Year 1937. Department of Scientific and Industrial 
Research. London H.M, Stationery Office, 1938 
Price 2s.] 
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generally appreciated that they have important effects 
on the technical properties of timber. Tension wood 
is somewhat stronger in tension than normal wood, 
but in compression parallel to the grain it is apt to be 
weaker, while it may shrink along the grain more 
than ten times as much as normal wood. The econo- 
mica] utilisation of timber is dependent on the important 
technical differences between sapwood and the inner 
dead heartwood which, in most timbers, are quite 
distinct from one another. The great importance of 
distinguishing these and of knowing their characteristics 
is well recognised, and this subject is under study at 
the Forest Products Research Laboratory at Princes 
Risborough, with a view to filling up the gaps still 
existing in knowledge. A revised description of a new 
key for the identification of hardwoods by their struc- 
tural features is also in hand, a device which should 
prove very useful. The key consists of a series of cards, 
perforated for mechanical sorting, each one repre- 
senting a different timber. identification being based 
on any combination of features. 

The examination of the important relations between 
the moisture content of wood and the surrounding 
hygrometric conditions has been continued. In cases 
where kiln-dried timber is required for immediate use. 
in which the elimination of shrinkage is of prime 
importance, as in furniture, the only safe procedure 
has been to reduce the moisture content to a definite 
figure and to ensure that it is uniform throughout the 
piece. In practice, sufficient time is seldom allowed for 
this conditioning stage, which, unfortunately, is a 
very slow process and forms a considerable part of 
the whole kiln period. Experiments have been made, 
therefore, to determine the moisture gradients that 
produced this state, and it was found that as good 
results were obtainable by stopping the drying between 
the fifth and sixth days, when only slight gradients 
were present, as by carefully conditioning the stock, 
which extended the kiln period to eight days. Several 
types of electrical instruments are available for the 
rapid determination of the moisture content of wood 
between limits of about 5 per cent. and 25 per cent.. 
a range covering the need for close moisture-content 
control. When the wood to be tested has a uniform 
moisture content, satisfactory results may be obtained 
by making the electrical contact either by clamped 
plates or by needles or blades, but when a moisture 
gradient exists, contact by needles or blades that 
penetrate the surface will register a truer value. Since 
the electrical properties of timber vary with the species, 
it is generally necessary to calibrate a moisture meter 
for each one, otherwise errors may be encountered as 
great as 4 per cent., but when employed with dis- 
crimination the error should not exceed 2 per cent. 
Tests on the moisture-resisting properties of paints 
have yielded interesting results. Comparisons have 
been made between pairs of matched panels of beech, 
one panel being painted and the control left uncoated. 
exposed to standard humidity changes over periods of 
7. 14 and 28 days. With gloss oil paint the efficiencies 
were 85, 75 and 60 per cent. with one coat, and 95, 
92 and 86 per cent. with two coats. Heavy bituminous 
paint has shown efficiencies of the same order, but 
boiled oil has a definitely low moisture-resisting value. 

In the course of research on the machining of wood 
the defect known as chip-bruising, to which certain 
classes of wood are susceptible, was examined. These 
scattered, shallow indentations often spoil the planed 
surfaces of such timbers, and are caused by chips or 
portions of chips carried round by the machine knives 


| and pressed into the wood at the beginning of the next 


cut. The wood tends to compress before the knife- 
edge can sever such fragments. The shape and condi- 
tion of the chips are of chief importance. Under 
normal conditions of machining the chips are not 
severed cleanly from the board at the knife exit, but 
are broken away near the wood surface, and the bundles 
of fibres at the exit edges of the chips tend to cling to 
the cutting edges of the tool. Chip-bruising can be 
eliminated by a suitable reduction of the cutting 
angle, but timbers liable to this defect often show a 
tendency to produce a slightly woolly or matt finish 
with acute cutting angles, a drawback which may be 
remedied to some extent by increasing the cutting 
speed relatively to the feed. 

An interesting experiment is in hand on the preserva- 
tive treatment of railway sleepers, having been started 
in 1935 by the laying of 4,400 sleepers in the tracks of 
the four main railway companies ; these were examined 
in 1937. Decay, of course. was not revealed in so 
short a time. and attention was confined mainly to 
splitting, which consisted of one or more large splits 
2 in. to 3 in. deep extending at least half the length 
of the sleeper and passing under one or both chairs, 
resulting in the mechanical failure of the sleeper. 
Although the extent of the splitting varied considerably 
at each site, for which there was not any obvious 
explanation, there is no doubt that exposure to hot 
sunshine has a considerable influence. Sleepers laid 
heart-face up exhibited less pronounced splitting than 
did those that were laid the reverse way. <A noticeable 
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reduction in splitting was found to accompany incising ; 
splitting in Baltic redwood sleepers was reduced from 
17 per cent. to 1 per cent., while in home-grown 
Douglas fir the reduction was 9 per cent. to 1 per cent. 
A somewhat unexpected result was that creosote-fuel 
oil mixture seems to have little effect on splitting of 
the type recorded. Baltic redwood sleepers showed 
most splitting; those made from home-grown Scots 
pine less; and home-grown Douglas fir, which were in 
particularly good condition, least of all. This result 
was considered to be partly due to the twisted grain 
and knotty character of the home-grown timbers. 

Wood being an organic compound, cannot be 
rendered completely fireproof, but may be made 
fire-resistant by being impregnated with various 
chemicals which increase the charcoal yield. Experi- 
ments in this connection have shown that all the salts 
that have this effect are of the type that decompose 
under heat with the formation of the acid from which 
the salt is derived. The important survey of laminated 
wood products, or composite wood, has been continued. 
In these materials synthetic resins are now widely used 
as adhesives and impregnating media, and in the 
surface treatment of wood, thereby eliminating many 
of the defects and failures previously inherent in 
laminated wood. They possess many advantages, such 
as resistance to bacterial action, fungus and mould ; 
high strength values; moisture and heat-resisting 
properties ; and stability. These characteristics have 
conferred on composite wood properties hitherto un- 
attained, greatly increasing the scope of laminated 
forms of construction, particularly such as are used in 
the manufacture of aircraft. 








AUTOMATIC EXPANSION VALVE 
FOR REFRIGERATION PLANT. 


Wirn the growth of air-conditioning, refrigeration 
plant has also entered into a larger field and, in conse- 
quence, auxiliaries such as automatic expansion 
valves have recently received increased attention. 
Considerable work on this type of valve has been done 
by Messrs. The British Thermostat Company, Limited, 


Windmill-road, Sunbury-on-Thames, Middlesex, and 
the firm has now introduced a range of both pressure- | 


operated and thermostatic expansion valves embodying 
a number of new features. The function of the auto- 
matic expansion valve is to regulate the amount of 
liquid refrigerant entering the evaporator, and it most 
nearly approaches ideal conditions when this amount is 
such that the evaporator can deal with it efficiently, 
this efficiency falling off with too small a supply to 
the coil and with too large a feed. The pressure-operated 
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| gerant through variations in the evaporator pressure, 
and is often used in domestic and similar small plants 
which are designed to work at a constant temperature 
and with small load fluctuations. While sufficiently 
satisfactory for such conditions, from a commercial 
aspect, the pressure-operated valve must, however, 
take second place, as regards approach to ideal working, 
to the thermostatic expansion valve which responds to 
variations in the temperature at some point on the 
compressor side of the evaporator. This difference is 
mentioned here, for although the new designs above 
mentioned include two types of pressure-operated valves 
and two types of thermostatic valves, we describe one 
of the latter only, which is designed for the purpose of 
maintaining a constant temperature difference between 
the inlet and outlet of the evaporator coil. 

The valve shown in Figs. 1 and 2, on this page, is 
classed by the firm as the L.T.A.F. type and as a 
standard has a seat aperture 0-110 in. in diameter, 
though it can be made with one as large as 0-170 in. 
The refrigeration capacities with the last-mentioned 
seat are 120,000 B.Th.U. per hour with sulphur dioxide, 
and 96,000 B.Th.U. per hour with methyl chloride. 
These figures are, however, only approximate, and they 
may be reduced by as much as 25 per cent. in some 
installations. The liquid enters the valve at a, and 
after passing through a filter leaves at the outlet b, 
automatic regulation being effected by the valve c. 
This valve is opened or closed by movement of the 
thermal bellows d, the interior of which is in communica- 
tion with the element consisting of the capillary tubing 
eandaterminal chamber. The bellows element seen at 
f functions simply as a gland, so that the valve c is 
| completely isolated from the thermal bellows and its 
|mechanism. This isolation permits the thermostatic 
|element as a whole to be removed for overhaul, &c., 
| from the valve body without disconnecting the body 
| from the pipe line, so that there is no risk of moisture 
entering the system. The casing g, containing the 
thermostatic element, is held in place by a bayonet 
catch which makes a tight joint on a rubber ring let 
into the lower part of the valve body. The spindle h, 
transmitting the movement of the thermal bellows to 
the valve, comes away with the casing. 

The tube through which the spindle passes performs 
an important function. It carries at its top a spur 
wheel i, which meshes with a pinion j, while its lower 
part is screwed and carries a disc k. The disc acts as 
a nut when the screw is turned, and thus travels up or 
|down. The disc is prevented from turning by a forked 
| prolongation at one side embracing a distance piece 
between the top and bottom parts of the casing. 
Between the underside of the disc and the depressed 











| cap of the bellows is a spring which opposes the move- | 


valve, as its name implies, regulates the flow of refri- | ment of the bellows, the load on this spring and on! Bradley and Dr. A. Taylor are the joint authors of the 
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that below the cap being obviously variable, according 
to the position of the disc. The disc is raised or 
lowered by turning the spindle J, on which the pinion j 
is mounted. This spindle is screwed for the greater 
part of its length and carries a pointer which moves 
over a graduated scale indicating the amount of 
adjustment necessary to regulate the liquid flow 
between the extremes of flooding the evaporator and 
not utilising it to its full capacity. The pointer and 
scale are seen in Fig. 2. They are shielded by a cylinder 
of transparent Bakelite, which forms the casing side 
of the thermostatic element. The bellows and other 
parts in this element are thus hermetically sealed, 
while being fully visible. The sealing is completed by 
the winged cap m over the end of the spindle, which 
cannot be interfered with as long as the cap is in place. 
To turn the spindle the cap is removed, and is reversed 
so that it forms a handle fitting on the square end of 
the spindle. The object of anchoring the bellows to 
the thermostatic element and providing for its adjust- 
ment by a traversing disc is to remove the objections 
to the more conventional plan in which the spring action 
of the bellows is relied upon for adjustment, and the 
bellows assembly is moved bodily up and down. This 
latter construction involves the risk of the bellows 
taking a permanent set, and also necessitates the 
use of a gland at the point where the capillary tube 
enters, which gland may permit the entrance of mois- 
ture. The movement of the bellows in the design here 
described is restricted by definite limit stops and the 
capillary tube is soldered to the bellows plate. The 
thermostatic elements are made interchangeable, and a 
spare part can thus be readily and quickly fitted. 








NOTES ON NEW BOOKS. 


Ir an examination were made of the variety of types 
in which any group of machinery is made appropriate 
to different uses, it is probable that pumps would 
occupy a leading position. In small compass, the 
handbook Die Pumpen, by Professor H. Matthiessen 
and E. Fuchslocher, deals with an astonishingly wide 
range of this ubiquitous and multiform machine. 
It is published in Berlin by Julius Springer (in paper 
covers at the price of 3-90 marks), and is now issued in 
its fourth edition, in which it has been materially 
enlarged and improved. In preparing it the authors 
have had in mind the needs of those in technical 
institutes and also of those engaged in private study, 
and have been particularly successful in their descrip- 
tive matter and in the excellence of the line diagrams. 
Very full information is given in respect of reciprocating 
and centrifugal pumps, but other forms have merely 
been described and explained in general terms. Even 
so, the booklet has a high value in making clear what 
might be called the minor distinctions between pumps 
used for one purpose and another and in setting out 
the details of their service. As an example of this, 
mention may be made of the description of the circu- 
lating system of the La Mont type of boiler and the 
method employed for ensuring an equitable flow in 
the numerous coils. 





The volume entitled Magnetism, published by the 
Institute of Physics, London, in the series Physics in 
Industry, price 4s. 6d. net, comprises a summary of 
the six principal papers presented at a conference held 
at Manchester University in July, 1937. Similar 
conferences have been held over a number of years, 
some particular branch of physics being selected and 
authorities in that branch having been invited to 
summarise recent advances in knowledge. The first 
lecture of the present series is by Professor N. F. Mott, 
F.R.S., and deals with magnetism and the electron 
theory of metals. In this he emphasises that the 
advances that have been made since the introduction 
of the new quantum theory are concerned with the 
nature of the elementary magnets and of the Weiss 
intramolecular field. The second lecture is from the 
industrial standpoint, by Mr. G. C. Richer, on electrical 
sheet steel. An account is given of the fundamental 
physical factors that govern the magnetic performance 
of commercial electrical sheet material, with special 
reference to transformer sheet steel. The discussion 
makes it clear that improvement in practical magnetic 
performance depends on success in improving the 
purity of the material or in the possible reduction of 
the grain-boundary hysteresis effect, without sacrificing 
essential physical properties. Dr. C. Dannatt discusses 
the influence of the properties of available magnetic 
materials on engineering design, and reviews the 
mechanical properties of electrical sheet steels as far 
as they affect production and design, adding a short 
review of recent trends. The fourth lecture is devoted 
to a study of magnetisation curves of ferromagnetics, 
and is by Dr. E. C. Stoner, F.R.S. The author in this 
attempts to give an impression of the present position 
in connection with the general problems rather than 
with their particular exemplifications. Dr. A. J. 
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sixth lecture, which deals with X-ray studies on 
permanent magnets of iron, nickel and aluminium ; 
recent researches on nickel-aluminium and _iron- 


aluminium systems are summarised. The miscibility 
gap in the nickel-aluminium a-phase is discussed, and 
wn explanation is offered for the remarkable magneti 


properties of the alloy Fe,NiAl The Physical Society 


perform a very valuable service in publishing these 
lectures 
In order that they shall be accessible to all students 


taking the National Certificate courses, it is essential 
that the text-books provided should be published at 


and, with this proviso, 


price well within their means 
any book which deals with its subject so as to present 
the principles and their applications in a_ practical 
way. is certain of a welcome both teachers and 
students. Well within this description comes Mr. G. W. 
Bird's Mechanics for Engineering Students, which was 
specially written for the of third-year students 
and of which two editions have been exhausted. The 
third edition has now been issued by Sir Isaac Pitman 
and Sons, Limited, London, at the price of 5s. after 
having undergone some revision by Mr. G. W. T. Bird. 
rhe revision has been in the nature of improvements in 
detail and the general make-up of the original has 
nat changed \t this stage in their course, 
students having already had instruction in the 
elemeuts of the subject, the book opens with the elastic 
behaviour, properties and strength of materials, and 
six of the 12 chapters are devoted to stress, strain, 
resilience, alternating bending, and torsion, 
which are treated both descriptively and analytically. 
In the course of the revision it is surprising that the 
inv explanation or definition of Young's 


by 


use 


been 


some 


stress, 


omission of 


Vodulus of Elasticity has been overlooked. In this 
section of this work the student is very dependent. 
for a clear idea of the changing nature of the resistance 
offered by a material which is successively elastic, 
ductile, and plastic, upon correctly drawn diagrams 
In this respect the author lays himself open to a 
measure of criticism as the figures are, in several 
important cases, somewhat sketchy and liable to mis 
interpretation. These remarks apply only to a few 
cases and it must be said, in all fairness, that the 
great majority of the illustrations are eminently suited 
to convey their meaning to the reader. Four of the 
remaining chapters are devoted to dynamics, simple 
harmonic motion, force and acceleration diagrams, and 
twisting moment diagrams, and the final two to 
hvdraulics, Bernoulli's theorem, fluid friction, gauge 
notches and Pelton wheels It will be appreciated 
from the foregoing that the course of study offered 


presents a wide range of application of the principles 
of likely to attractive to the 
practical minded student The method of presenting 
these mainly through the medium of examples largely 
the continued popu 


mechanics and is prove 


explains the suecess of the book, 


larity of which is a forewone conclusion 


There are not many shipbuilding firms with a record 


of a century of active work, and still fewer which 
combine with that record the distinction of having 
taken a leading part, from the beginning, in the 
development of modern torpedo-craft—the peak of 


attainment, up till the present, in the concentration of 
sea-going power. Like the firms of White and Laird in 
England, and Normand in France, Messrs. F. Schichau 
G.m.b.H., Elbing, Germany, are distinguished in both 
these respects. The centenary history, Hundert Jahre 
Nchichau, 1837-1937. produced for the firm by Dr 
Conrad Matschoss and Dr. A. Bihl, describes in detail 
the foundation of the business, its rise in forty years 
to the status varship-building establishment, 
ind its subsequent development to a yard capable 
lhe concurrent 


ol a 


of building vessels of any type or size 
development of the marine-engine and boiler works is 
slso recorded in detail, together with the firm’s activi 
other branches of engineering and structural 
steelwork. Dredgers, tloating docks, and floating 
cranes are products in which the yard has specialised, 


ties in 


and the comprehensive index is followed by a folding 
map showing where these and other craft have been and 
are being employed 


Engineering metallurgy is 1 vague term which might 
mean the engineering aspects of metallurgy or else 
the less technical treatment of metallurgy written for 
engineers. The subject is to be found in our technical- 
college syllabuses, but far text-book has 
appeared in this country. It has been left to two 
Americans, Professor B. Stoughton and Professor A. 
Butts, of Lehigh University, to supply any demand, 
in their volume entitled Angineering Metallurgy, the 
third edition of which has recently appeared, the 
publishers being the McGraw-Hill Publishing Company, 
Limited, Londen. The work seems to be very good 
value for 24s., yet the contents suggest an elemen- 
tary treatise on metallurgy rather than a book essen- 
tially for engineers. Thus, a chapter on sizing and 


so no 








ENGINEERING. 


shaping occupies but 18 pages, and one on applications 
of metals in engineering service is only half as long as 
this. Engineers must look elsewhere for the full treat- 
ment of welding, corrosion, and fuels and combustion. 
Even the sub-title “‘ A Textbook for Users of Metals,” 
hardly justifies the inclusion of an elementary account 
of the extraction of mercury. As in all border-line 
subjects, the authors admit in their preface that they 
have been puzzled as to what to include and what to 
omit, for which reason they sought the advice 
of users of previous editions before allocating space, 
and have added to the 1930 edition such topics as 
aluminium alloys, beryllium copper, distillation of 
zine in vertical retorts, & they have also met the 
demand for more space on alloys, and on relations 
between composition, properties and utilisation. After 
introducing matter such as the history of metallurgy 
and physical properties of metals, they proceed early 
to metallurgical inspection and testing, and dismiss 
a line or two as being “ described 
books.”” An early chapter on 

chemical metallurgy *’ includes a poor diagram of a 
reverberatory furnace, an illustration of a furnace 
for zinc concentrates, and the equation for the action 
of iron on a copper solution. A later chapter illustrates 
a reverberatory furnace, deals with zine production, 
and repeats the same equation. On the chemical 
side, the authors are far from exact. They refer to 
bauxite as the sole source of aluminium, to one sole 
for bauxite, to silicon 
as a metal, and loosely refer to iron and silicon as 
being chemically weaker than aluminium. Much 
of this chapter is unsatisfactory and the references 
at the end are not up to date. The book is well illus- 
trated and deals chiefly with American practice. It 
may prove useful to technical schools rather than to 
universities in this country. 


hardness tests in 


in standard reference 


existing purification process 


The qualifications of * the true lubrication special- 
ist,”’ as outlined by Professor A. W. Nash and Dr. A. R. 
Bowen. in the and revised edition of their book 
on The Principles and Practice of Lubrication, are too 
extensive to quote at length. It may be said, however, 
that those of them which can be acquired by study, 
is distinct from practical experience, may be estab- 
lished on a reliable foundation by a careful perusal 
of this work. The scope, in fact, is even wider than 
the title indicates, an informative chapter being in- 
cluded on the sources of lubricants, the methods of 
their manufacture and blending, and the knowledge 
which should guide their selection and purchase for 
industrial requirements. The comments which we 
made eight years ago, however, on the publication of 
the first edition, are still applicable. The viewpoint 
of the authors is that of the chemist rather than of the 
engineer, and although the data and _ illustrations 
relating to the practical construction and use of bear- 
ings have been drawn, in general, from trustworthy 
sources, they do not always reflect the most recent 
practice. The illustrations of the Michell bearing 
provide a case in point, which might be reconsidered 
with advantage in a future edition. The book is pub- 
lished by Messrs. Chapman and Hall, Limited, London, 
at the price of 18s. net. 


second 








ENGINEERING TRAINING AND 


EDUCATION. 

Sir John Cass Technical Institute. 
of the Sir John Cass Technical Institute, Jewry-street, 
Aldgate, London, E.C.3, begins on Monday, Septem- 
ber 26, students will be enrolled on and after 
September 21. The Institute provides evening instruc- 
tion in pure and applied mathematics, physics, chemis- 
fuel technology, chemical 
metallurgy, assaying, geology, modern 
languages, and a number of other subjects. The 
courses, which, in general, are held from 6 p.m. to 
10 p.m., prepare students for the examinations of the 
University of London and also meet the requirements 
of candidates for the examinations of the Institute of 
Physics, the Institute of Chemistry, the Institution of 
Engineers, and the City and Guilds of London 
Institute. Full-time and part-time day courses are 
provided in mathematics, chemistry, 
Facilities for special 
available in the 





The new session 
and 


try, petroleum technology, 
engineering, 


Gas 


also physics, 
metallurgy. and navigation. 
investigations and research work are 
laboratories of the Institute. 

Chelsea School of Metallurqgy.—The School of Metal- 
lurgy of Chelsea Polytechnic, Manresa-road, London, 
S.W.3, provides full-time courses leading to the B.Sc. 
degree and the Polytechnic diploma and to certificates 
in metallurgy and geology and in engineering metal- 
lurgy. Part-time courses, consisting of one afternoon 
per week, in the principles of assaying are also available. 
Evening courses are held in general metallurgy, for 
candidates for University and professional examina- 
in engineering metallurgy, for those studying 
the engineering institutions ; 


tions ;: 
for the examinations of 
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n practical metallurgical analysis and assaying; in 
industrial metallurgy, for salesmen in engineering 
firms and for those engaged in the ironmongery and 
brass industry ; and in electro-metallurgy and fuels, for 
technical students. Facilities are provided 
for individual and research work by full-time, part-time 
and evening students. A prospectus for the 1938-39 
session, which opens on Monday, September 26, may 
be obtained from the Principal of the Polytechnic. 

Brighton Technical College.—The Calendar of Brighton 
Technical College, for the 19% which has 
reached contains particulars of the full-time. 
part-time and evening courses available in civil, 
mechanical, electrical and structural engineering. 
surveying, science, building, and other subjects. The 
full-time s lead to engineering and science 
degrees of the University of London and to National 
Diplomas, while the part-time and evening courses 
lead to National Certificate and other examinations. 
ind also to the examinations of various professional 
engineering institutions. Detailed syllabuses, time 
tables, and examination regulations are given in the 
Calendar, which also contains particulars of entrance 
and leaving scholarships, lists of examination successes. 
and other matters of interest. The day courses will 
commence on September 20 and the evening courses 
on September 19. 
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ELECTRIC UTILITY 
HEAD. 


THe small machine shown in the accompanyingtillus- 
tration has recently been specially developed by Messrs. 
Alfred Herbert, Limited. Coventry, for the use of 
fitters. Its object is to enable men working in the 
fitting shop, the repair shop, and even occasionally 
on the assembly line, to make small alterations to parts, 
such as further polishing, the removal of burrs or slight 
reductions in size, without the necessity of returning the 
part to the machine shop. The machine 
essentially of a spindle running on high-speed precision 
ball mounted in a compact iron body 
containing a rotor and stator unit reversing 


consists 


hearings cast - 


amd a 

















switch. The spindle has a rotational speed of 1,380 
r.p.m. in either direction. The of $ h.p 
and is designed for three-phase, 50-cycle current at a 
pressure of 400 volts. The rotor is completely protected 
from oil The complete machine is 
mounted on a cast-iron tray as shown, this tray being 
bolted independently to the bench. A special feature 
of the machine is the employment of a safety chuck 
key. This consists of a spring-loaded plunger located 
in the key recess, which ejects the key after the work is 
tightened up, thus eliminating any possibility of danget 
to the operator due to the key being left in position 
when the machine is started. The machine only 
occupies a small space, the overall measurements of the 


motor 1s 


grease by seals. 








tray being 24 in. long by 15 in. wide, and the height 
being 13} in. Right-hand or left-hand heads can be 
supplied as required. 

Tre Late Mr. E. Evans.—We note with regret the 


recent death, after a few months’ illness, of Mr. E. Evans. 
chief draughtsman at the works of Messrs. Stothert 
and Pitt, Limited. Bath. Mr. Evans joined the firm in 
1889, and had thus been in its service for nearly 50 years. 
He was responsible for the design and construction of 
many of Messrs. Stothert and Pitt's large cranes and 
other machines, and was known to many members of the 
engincering profession. 


ScHoo. OF PLANNING AND RESEARCH FOR NATIONAI 
DrevELOPMENT.—Following on the recent announcement 
of the Council of the Architectural Association that they 
were no longer able to support the School of Planning 
and Research for National Development, the Advisory 
Board have made the necessary arrangements to carry it 
on at 7, Bedford-square, London, W.C.1. The aim of 
the school is to give a thorough and wide post-graduate 
education in planning, both local regional and national, 
and research work will form an important part of this 
training. The Principal is Mr. E. A. A. Rowse, and the 
new academic year will begin on Tuesday, October 4. 
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10-CUBIC YARD PER HOUR 
CONTINUOUS CONCRETE MIXER. 


A DESCRIPTION was given in ENGINEERING, vol. cxlv, 
page 725 (1938) of a continuous concrete mixer having 
a capacity of 14 cub. yd. per hour. The machine 
described was manufactured under licence in 
country by Messrs. Benford, Limited, of Warwick. 
Another machine manufactured by the same firm, 
but with a capacity of 10 cub. yd. per hour, is illus- 
trated in Figs. 1 and 2, on this page. This machine, 


which, like the one already described, is known as the | 
Benford Regulus, is distinguished by the designation | 


Model E. Although the smaller machine is arranged 
in a different manner, it operates on the same principle 
as the larger model, and has the same characteristics in 


that the sand, cement and coarse aggregate are auto- | plete set of sprockets is provided with each mixer to 
| enable concrete to be produced with any of the usual | 
proportions of cement to aggregate. 


matically measured, and with the water, are fed to the 
mixing chamber in the proportions specified. No elevat- 
ing hopper is employed, and the material is fed to the 
chamber in a continuous stream of small batches, thus 
ensuring an intensive mixing action. 
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SAND, CEMENT AND AGGREGATE CONVEYORS. 


jare also of the self-contained, portable power-driven 


type. 

| ’ The machine illustrated is driven by a 34-h.p. petrol | 
engine, protected by a steel housing, as shown to the | 
right in Fig. 1. It will be observed from this figure | 
that there are three hoppers at the centre of the | 
machine, these being shown to a larger scale in| 
Fig. 2. Of these, the hopper shown on the left is | 
for the cement, the centre hopper for the stone, and | 
that shown on the right for the sand. All three con- | 
| stituents are conveyed from the hoppers to the mixing | 
drum by two steel screws, one for the cement, and the | 
other, with a varied pitch, for the stone and sand. The | 
relative speed of the screws determines the ratio of | 
cement to aggregate, and the speed of each screw can | 
be controlled by altering the driving sprockets. A com- | 


The water is fed 


from a supply tank, mounted above the mixing drum | 
as shown in Fig. 1, the supply being synchronised to | 


Both machines ' enter the drum at the same time as the materials. | tion, at Cambridge, on Friday, August 19, 1938. 





| A pump driven from the engine is fitted for use when 
no pressure feed is available. The blades on the screws 
are arranged so that the material is turned over and 
over, and providing a regular feed of unmixed material 
|is maintained, the mixing process is continuous, and 
| there is a steady discharge of mixed concrete from the 
outlet end of the drum. Should the mixer be required 
for intermittent discharge, as for emptying into bar- 
rows, the drum is provided with a door, operated by 
a hand lever at the outlet end, as shown in Fig. |. 
This door, when closed, retains the concrete in the 
drum until it is required. A clutch, operated by the 
second hand lever visible in front of the drum in Fig. 1, 
is provided to stop the rotation of the drum and screw 
conveyors, the water being shut off at the same time. 

The aggregate screw has a variable pitch, and is 
made from manganese steel. It is provided with a 
ball thrust race. The screw rotates in a steel plate 
hopper with a drop bottom to facilitate cleaning, and 
with additional detachable side plates to increase the 
capacity. The plate which divides the hopper into 
sand and stone compartments is adjustable both 
horizontally and vertically. The cement screw is of 
| mild steel, and the hopper, of steel plate, is fitted with 
|a detachable steel grid at the mouth. The end plate 
of the hopper can be readily opened, and the screw fully 
| withdrawn for cleaning purposes. The water supply 
| tank is fitted with a ball valve, and a connection is 
| provided for a hose from the mains supply. The dis- 
| charge from this tank is through a plug cock, with a 
| connection to a calibrated indicator for fine adjustment. 
The mixing drum is constructed of steel plate, electric- 
|ally welded, and with steel roller paths welded to the 
| outside. The drum revolves on four cast-iron rollers 
with phosphor-bronze bushes. The drum is driven 
| directly from the aggregate worm shaft. Six steel 
| spiders are fitted on the shaft and bolted to the drum. 
|The mixing element consists of 12 deflector blades 
| bolted to the inside of the drum, and adjustable for 
| position. The frame and road carriage are constructed 
|of mild-steel sections, gusseted and stiffened where 
| necessary, and electrically welded and bolted. The 
| main frame is mounted on the undercarriage on three 
point suspension. The road wheels are of steel, and 
the front axle swivels through 180 degrees, and is fitted 
with a detachable steel drawbar. The power unit is 
|a Petter engine with hopper cooling, and is fitted with 
two flywheels, magneto ignition, and automatic lubrica- 
tion. A 4-h.p. hopper-cooled Fowler Sanders airless- 
injection engine can be fitted as an alternative. The 
| cooling hopper on either engine is supplied with water 
| from the mixer tank. The drive from the engine is to 
a totally-enclosed single-reduction gear box through 
| roller chain and machine-cut gearing. The drive from 
the gear box to the two conveyor screws is by chain, 
with provision for adjustment. Stauffer grease lubri 
cation is provided throughout. 








SOME EXPERIENCES OF THE USE 
OF SCALE MODELS IN GENERAL 
ENGINEERING.* 

By Ricuarp W. Aven, C.B.E., M.Inst.C.E. 
(Concluded from page 246.) 


V. Improvement of Fluid Flow Passages.—The 
problems of the design and construction of fluid 
pumping plant are not confined entirely to the machin- 
ery, but extend also to the provision of suitable con 
veying channels, a matter which has become of 
great importance as the efficiencies and performances 
required of such plants have increased in recent years. 
it was soon realised in the development of this branch 
of engineering that losses in pipes and channels became 
excessive if high mean fluid velocities were employed, 
but it was perhaps not realised how great also is the 
importance of passage shape. Later, attention has 
been directed to applications of the streamline prin- 
ciple, to the making of gradual changes of cross- 
sectional area, to the avoidance of shocks and sudden 
changes of direction and to the provision generally of 
appropriate means of guiding the flow. The advantages 
of model tests in this field should be sufficiently obvious 
by analogy with preceding portions of this paper to 
need no further stress and the following examples 
serve merely as illustrations of their application. 

Case 1. Impounding Plant for Large Wet Dock,— 
This large plant consisted of three low-lift type pumps 
driven by 430-h.p. electric motors and designed for a 
maximum delivery of 94,000 gallons per minute against 
heads varying between 5 ft. and 13 ft. The water 
was drawn, through bell-mouthed suction branches 
70 in. in diameter, from the head or cross-piece of a 
Tee-shaped culvert. A sectional end elevation of the 
installation is given in Fig. 12, which shows the flow 
conditions for one of the three pumps. Difficulty was 
experienced at first after the pumps had been installed 


* Paper read before Section G of the British Associa- 
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in obtaining the required performance. 


was ascribed to eddies and turbulent conditions seen 
to be present at the entries from the culvert and a 
model, Figs. 13 and 14, of this culvert with its associated 


pipes, was accordingly built in wood to a scale of one- 


eighth of full size for the investigation of the flow 
It should be pointed out that in the model 
the three pumps were replaced by syphon pipes in 


conditions 


order to simplify the experimental arrangements, 
water being supplied to the main channel of the culvert 
by a single external pump. As 
the result of extensive ex periments 
with this model, various measures 
of improvement were decided on. 
Modifications were made to the 
junction of the culvert shaft and 
the cross chamber to secure better 
admission; guide plates were 
placed at appropriate points in 
the chamber to direct the flow to 
the mouths of the three suction 
pipes, while whirling of the water 
columns within these pipes 
suppressed by axial baffle plates, 
C'hese measures, when applied to 
the actual installation, were finally 
successful in enabling the pumps 
to realise their contract perform 


Fig. 12. 


was 


ances, 
Case 2. Sewage-Pumping In 
stallation.-The pumps already re 


under Case (2) of the 
section “* Models in the Design of 
Centrifugal Pumps and Fans,” 
were intended to draw water from 
cast-iron suction chambers of a 
form dictated originally by specia! 
requirements of the site. During 
an air test of the first of these 
pumps, a test in which the suction 
chamber was included, it was ob 
served by smoke and ribbon experi 


ferred to 


he 
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This difficulty | cases, in ships being unable to secure smokeless com- 


bustion at full power, and arising from the failure to 
maintain the required air pressure in the boiler rooms. 
It being known that the individual components of the 
air supply machinery were fully adequate to the boiler 
duties, an extensive investigation was carried out by 
the author into the design of forced-draught systems 
as a whole, when enormous and hitherto unsuspected 
losses were found to exist in the means then used for 
conveying and regulating the draught air. New 
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the same trunking under perfect entry conditions 


and making use of the same pressure drop. In item 
XV, the final and subsequently adopted pattern, 
this figure was raised to 83 per cent. 

More recently, these investigations have been 


continued in great detail into the losses in a ship’s 
air and flue-gas system as a whole, losses in both down- 
take and uptake passages being studied. These investi- 
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ingly provided by inserting suitably shaped deflectors 
into the suction chamber. The pumps were originally 
installed on their site with an unaltered form of suction 
chamber, but it was found, as had been anticipated, 
that they were incapable of the full contract perfor 
mance. The suction chambers were then modified 
to the same shape as that used experimentally during 
the air tests after which no further difficulty was 
experienced in meeting the guaranteed duty figures. 

dir Supply to Ships’ Boiler Rooms.- 
Difficulties developed early in the present century 


Case 3. 


in connection with the adequate supply of force- 
draught air for marine boiler rooms, resulting, in some 


standards were therefore developed experimentally 
for air speeds and passage shapes, and the streamline 
principle was applied extensively to the components, 
intake cowls and the like, while entirely new construc- 
tions were introduced for such elements. An example 
of this development work is illustrated in Fig. 15, 
which shows diagrammatically the forms of fifteen 
different deck intake cowls that were tested by means 
of wood models made to a scale of approximately 
one quarter of full size. The type of cowl in use prior 
to the experiments was that represented by item I 
of the figure, which was capable of admitting only 
35 per cent. of the air quantity that would pass through 





| ture of about 700 deg. F., 


gations, the objects of which were, firstly, the reductio> 
of the frictional losses to a minimum and, secondly. 
the measurement of their exact value for purposes 
of forced-draught fan design, have been carried out 
by means of models, some of which are illustrated 
in Fig. 16, one-eighth of the full sizes of the intakes, 
uptake galleries, their associated gratings, &c. An 
interesting point arises in connection with the testing 
of uptake passages over the question of scale effect. 
The gases leaving an actual furnace do so at a tempera- 
whereas the model tests 
have to be carried out at atmospheric temperature. 
In spite of this difference in operating temperatures, the 























model test results are a more faithful copy than they 
The | 


would have been if carried out at 700 deg. F. 


reason is that since the viscosity of a gas decreases as 
its temperature falls, the small passages of the model 
have, in accordance with the principle of dynamical 
similarity, a gas of decreased viscosity to deal with. 
not, 


True similarity would however, 


; | 
be obtained 
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of the station should be prepared in advance. 


and maintenance of the finished plant. 
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unless the temperature reduction were carried to | educative effect on the station personnel, this model 


— 120 deg. F., but the only slightly more faithful 
results of such a test would not justify the greatly 
enhanced difficulty of carrying it out. 
VI. Further Instances of the Applications of Models. 
-There are many examples of the use of models in 
engineering in circumstances requiring no recourse 
to the laws of similarity, as when the dynamical condi- 


tions of test are substantially identical with those of | 


the original. The numerical results of such tests are 
then capable of direct and immediate application to 


design without reference to any process of translation. | 


Quantitative results are not, however, the only purpose 
of models in engineering. Some model tests are under- 
taken solely for the solution of descriptive problems, 
while models of illustration, to which reference has 
already been made, may involve no specific test or 
problem at all. Their purpose, then, is one of eluci- 
dation. Many analogies with familiar mechanisms 
have been devised to interpret the more abstract 
physical processes, notably those of electricity,* but the 
iraming of conceptions of this order of refinement 
hardly enters into the every-day business of engineering. 
An example of a model of illustration is provided by the 
pumping plant referred to under Case (1) in the Section 
“Models in the Design of Centrifugal Pumps and 
Fans.” Owing, principally, to the great complexity 
of the piping lay-out for twenty main pumps arranged 
Models and Analogies for Demonstrating Electrical 
Principles,’’ The Engineer, vol. cxlii, page 167 (1926). 


“« 


also provided a means for studying and for modifying, 
where thus suggested, the proposed arrangements for 
operating the plant. 

As a concluding example of experiences with. scale 
models, the author would cite the case of a mounting 
designed to insulate the noise and vibration of a Diesel 
engine driving an electric generator from the hull of a 
pleasure yacht. After a preliminary consideration 
of the equilibrium of a body such as an engine elasti- 
cally mounted at its base, the conclusion was reached 
that such a body would have six modes of resonant 
vibration on its supports. Satisfactory vibration 
insulation requires that all such resonant or critical 
vibrations should have frequencies well below the 
running speed of the engine, and, since some uncer- 
tainty was felt about the truth of expressions developed 
for the values of these various resonant frequencies, 
it was decided to construct a model as a confirmation. 
The model was made to a scale of one-eighth of full 
size mounted on springs having a stiffness one sixty- 
fourth of full and loaded so to make its weight one 
five-hundred-and-twelfth of the weight of the engine 
so that the deflections of the model on its springs 
would be to a true scale, namely, one eighth. The 
loading was arranged so as to make the model sub- 
stantially similar in weight distribution and angular 
inertia to the original. All resonant speeds would 
then be exactly V8 times those of the prototype. 
By applying harmonic forces of known frequencies 
to the model by elastic bands from a motor-driven 


with their auxiliaries for various duty permutations, 
it was decided by the water authority that a model | 
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crank arrangement, the various resonant frequencies 


| could then be identified and the calculations confirmed. 


This | Subsequently, the same model was used to decide the 

model, illustrated in Fig. 17, was accordingly made to a | 
| scale of one thirty-second of full size, largely by men 
who would be later employed in the actual operation 
Besides the 


best position for a damping device provided to suppress 
such resonant vibrations of the mounted engine as 
would be accidentally excited during service. 

In conclusion, the author would point out again 
that the examples quoted in the foregoing matter 
represent only a few experiences and in a single field 
of engineering, but it is hoped, nevertheless, that they 
may prove to be of value as a record of the extent to 
which the use of models enters into engineering prob- 
lems of the kind described. 








OPERATING EXPERIENCE WITH 
JUNKERS AERO ENGINES. 


For some time past, the Deutsche Lufthansa A.G. 
has used heavy-oil engines to an increasing extent in 
|actual service. At the request of the International 
| Air Traffic Association, Dr. Stiissel, of the Lufthansa 
Company, gave a lecture in October, 1937, dealing with 
this development. Although this lecture was delivered 
|in October, as stated, operating figures were given up 
to the end of the year. These figures were based on 
scheduled flights throughout the year, the later figures 
being estimates only, but their correctness has since 
been confirmed by the Lufthansa Company. In the 
lecture, technical details relating to the development of 
the Junker heavy-oil engine were omitted, as full infor- 
|mation had already appeared in technical literature. 
In this connection, particular mention may be made to 
|a paper read before the Lilienthal Society for Aero- 
nautical Research, by a representative of the Junkers 
company, the late Dr. Gasterstaedt. Dr. Stiissel’s 
lecture was actually confined to a summary of the 
| practical operating experience of the Deutsche Luft- 
hansa with heavy-oil engines. As it was of consider- 
| able interest, we propose to summarise it before dealing 
| with the world’s record secured with a J unkers-engined 
| 


machine. 

Dr. Stiissel stated that, before dealing with the actual 
| results, it would be as well to set out the reasons why 
the Lufthansa had become a strong supporter of the 
| heavy-oil engine. The work of Professor Junkers had 
| given a new direction to heavy-oil engine construction, 
enabling these engines to be run at increased speeds. 
| This advance fulfilled an important requirement con- 

cerning the use of the Diesel principle for lightweight 
|engines. The following reasons then became decisive 
| for putting the Diesel engine into service. 

(a) The Diesel principle was especially suitable for 
| air transport on account of low fuel consumption ; in 
|long stage flying, low consumption was vital. The 

weight of the engines became of secondary importance 
for long distances. The new four-engined ocean sea- 
| plane Hal39, built by Blohm and Voss, for example, 
| had heavy-oil engines, weighing 4 x 520 kg. = 2,080 
|kg., and was required to carry a fuel load of 6,000 
|kg. An increase of 20 per cent. in the weight of 
the engines would involve a reduction of 400 kg. in 
| the fuel load for the same gross weight, i.e., a reduc- 
| tion of less than 7 per cent. in the fuel carried. On the 
| other hand, the fuel consumption of heavy-oil engines 
| was 15 per cent. to 20 per cent. lower than the amount 
| normally consumed by petrol engines. Thus, the greater 
weight of the heavy-oil engines would be balanced in 
a few hours’ flying, by the lower rate of consumption. 
| With increasing length of stage to be flown, the fuel 
economy with heavy-oil engines resulted in a sub- 
stantial increase in the range of aircraft. As will be 
detailed later, this expectation was entirely fulfilled. 
Since adopting heavy-oil engines, the Lufthansa had 
aircraft available which attained a range of 5,000 km. 
and more, without the slightest difficulty. There was 
no fundamental difficulty even in a further increase 
in range, if required. 

(6) The fact that the low consumption had a marked 
effect in lowering the fuel costs was also a very im- 
portant factor in the decision to employ heavy-oil 
engines, having regard to the heavy item represented 
by these costs in air transport. The attainable saving 
in fuel costs was, however, further augmented by the 
circumstance that, apart from the low rate of con- 
sumption of heavy-oil engines, the gas oil required for 
them was obtainable at a much lower price than that 
of the special aviation petrols. 

(c) The reduced fire risk was the third important 
reason which influenced the Lufthansa in adopting 
heavy-oil engines. The strong tendency of petrol to 
form a highly inflammable fuel-air mixture, on account 
of the high vapour pressure of petrol, was an un- 
pleasant feature from the point of view of fire risk. 
| The heavy-oil engine fuel, gas oil, could, of course, also 
take fire, as also could lubricating oil, but such fires 
did not break out so readily and were much more 
easily extinguished. In this connection, the following 
example might be of interest. A three-engined aircraft 
| with heavy-oil engines, flying in a fog, collided with a 
hill and broke up; the whole of the fuel supply being 
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emptied over the site of the wreckage. A small lubri- 
cating oil fire broke out in the centre engine. If the | 
fuel had been petrol, the aircraft would have been 
engulfed in flames immediately. In the accident in 
question, one of the rescuers who had hurried to the 
scene was able to quench the fire with an ordinary 
domestic extinguisher. 

(d) The simplicity in handling and maintenance of 
Junkers heavy-oil engines was another factor which 
weighed with the Lufthansa in choosing this type of | 
engine. Even though this feature had not at the time 
full attained the present state of development, it was 
felt destined to become important in the future. In 
this connection, for example, it should be noted that 
in heavy-oil engines, the low fuel consumption of 
170 grams (0-375 Ib.) per brake-horse-power per hour, | 
was actually obtained in service under all conditions 
and without any kind of complicated regulating 
mechanism. 

The Junkers heavy-oil engine was still at an early 
stage of development. This was a point that must 
always be borne in mind when making comparisons 
with completely developed types of petrol engines. In 
the year 1931, after preliminary flight trials by the | 
Junkers Company, the Lufthansa put into service the 
first aircraft to test their type of heavy-oil engine. The 
Jumo 204 engine at that time developed 650 brake- 
horse-power. In the succeeding years, the of 
the Lufthansa trials was broadened by fitting Jumo 204 
engines in four more, older-type aircraft. In the mean- 
time, the output of the engine had been increased to 
720 brake-horse-power. A considerable proportion of 
the trial period was absorbed in arriving at a reliable 
design for the pistons, shown in Fig. 1, the two-stroke 
Diesel cycle with direct injection being particularly 
severe on pistons. The arrangement of the Junkers 
heavy-oil engine, in which the inlet and exhaust ports 
were controlled by the pistons themselves, thus dis- 
pensing with all valve gear, valves, &c., proved to be 
an advantageous factor in the rate of the progress of 
development. It was worth noting that, as a result 
of their design and workmanship, the fuel injection 
pumps and presented difficulties worth | 
mentioning when the en,zine was introduced into service. 
Close co-operation between the Junkers Company and 
the Deutsche Lufthansa succeeded in surmounting all 
essential difficulties in the development of this novel 
engine, so that in 1935, two large four-engined aircraft 
of type G 38 were able to be fitted with Jumo 204 type 
heavy-oil engines. With the experience gained with 
this type of engine, in 1933, the Junkers Company 
developed the Jumo 205 heavy-oil aero engine, develop- 
at 2.100 r.p.m. The flight 
trials of this type of engine ‘vere also conducted by the 
Deutsche Lufthansa. For this purpose, the Lufthansa 
employed two single-engined aircraft. During 1933 and 
1934, numerous improvements were made to the engine 
as a result of the experience gained in the Lufthansa 
service flight trials and in continued bench testing. 
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ing 550 brake-horse-power 


The piston troubles experienced in Jumo 204 
engines, were again at first encountered to a similar 
degree in the Jumo 205 engines. Effective protection 


from the high combustion temperatures was obtained 
by fitting a plate of heat-resisting material over the 
crown of the light-alloy piston. A long series of prac 
tical trials proved necessary to arrive at a reliable 
method for securing this plate to the piston head. 
The sealing action of the piston rings was aided by 
fitting an undivided fire-ring, which was pressed into 
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close contact with the cylinder walls under the influence 
of the high temperature and pressure of the combustion 
gases. The design and dimensioning of these fire-rings 
at first also caused no little difficulty. An improve- 
ment in the cooling of the cylinder liner in the neigh- 
bourhood of the highly-stressed combustion chamber 
had considerably relieved the severity of the working 
conditions of the pistons and fire-rings. Special note 
should be made of the fact that the bearings in these 
heavy-oil engines had successfully stood up to the high 
combustion pressures. Troubles due to the use of 
compressed air for engine starting had now been 
avoided by the adoption of electrical impulse starters. 
In the year 1935, Junkers heavy-oil engines were first 
employed in substantial numbers in regular freight 


This led the way to the true field of utility of heavy-oil 
engines, namely, in ocean flying boats. Although the 
weight of the power plant in the land aircraft with 
heavy-oil engines was higher than in contemporary 
aircraft with air-cooled engines, the operation of these 
aircraft accumulaied a fund of experience of incalcul- 
able value for subsequent use of heavy-oil engines in 
ocean services. The feregoing outline of the trials made 
during the years 1931-35, reflected the great labour 
involved in introducing so novel an engine type into 
air transport service. It was also useful as a reminder 
that correct conclusions regarding an entirely novel 
type of engine could be drawn only by taking into 
account the course of development. 

In the year 1936, the Lufthansa began to utilise the 
Jumo 205 heavy-oil engine for the purpose for which 
it had been primarily destined, long-stage flying across 
the ocean. It might be interesting to compare the 
engine hours flown by heavy-oil engines in 1936-37 
with previous years. These were shown in the follow- 
ing Table : 








Year Jumo 204 Jumo 205 
1931 18 oO 
1932 365 0 
1933 705 167 | 
1934 1,619 1,379 
1935 5,145 3,735 
1936 5,021 9,159 
1937 4,143 15,311 
17.016 29,751 
rotal 46,767 


This Table showed the hours flown by Jumo 204| 
and 205 respectively, from 1931 to 1937. | 
It was inclusive to December 31, 1937, and showed 
clearly the sudden rise in engine hours due to more 
extensive use of heavy-oil engines in 1936. The total | 
of 46,767 heavy-oil engine hours was also interesting. 


engines 


The number of active engines used in Lufthansa 
service are shown in the next Table : 
1931 1932 1933 1934 1935 1936. | 1937 
| 
Number l l ; 14 20 31 +5 


The active engines referred only to engines installed 
in aircraft, and did not include spare engines. It 
would be noted that the number of active engines rose 
considerably in 1936, and in 1937 had reached the figure 
of 48. 
engines amounted to 7 per cent. of the total flying by 
Lufthansa aircraft; for 1937, the percentage for 
Diesel-engined aircraft was very considerably higher. 
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In 1936, the flying by aircraft with heavy-oil | 
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So far as the technical success of the heavy-oil engine 
in Lufthansa service was concerned, it was not possible 
to apply the same criteria as might be applied to a 
completely developed petrol engine. For comparison, 
one must go back a few years in the development of the 
petrol engine. The total experience was also not as 
yet sufficient for a complete picture to be presented. 
The total life of the engine could not yet be predicted, 
owing to the insufficient period in service to date. 
Again, the life of an individual engine was still limited 
during the present stage of development by the 
necessity for continually bringing engines up to date. 
At the moment, the engines with the longest life 
had run so far about 1,000 hours. In the Lufthansa 
service, the running time between overhauls was at 
present limited to 250 hours; a figure which was 
naturally considerably below that achieved by petrol 
engines. Nevertheless, taken all round, the JUMO 205 
had already reached so high a standard of reliability 
that the Lufthansa was able to make extensive use 
of heavy-oil engines for the very arduous Atlantic 
services. 

The advantages which have been secured by the 
use of heavy-oil engines in the Lufthansa service were 
indicated by the following list of 22 aircraft :—Land 
aircraft included the following machines :—Thirteen 
twin-engined, 10-seater aeroplanes of type Ju 86, of a 
gross weight of 7-6 tons, equipped with two Jumo 
205 engines. One large 4-engined, 35-seater aeroplane 
of type G38, gross weight 24 tons, equipped with 
four 750 brake-horse-power Jumo 204 engines, fitted 
inside the wing and driving four airscrews, in front of 
the leading edge of the wing, through extension shafts. 
Two old single-engined, 8-seater aeroplanes of type 
Junkers F 24 K, each with one Jumo 204 engine, 
of a gross weight of 5 tons. 

There were also four flying boats of the Dornier 
type Dol8, with two Jumo 205 engines of 600 brake- 
horse-power, and 10 or 11 tons gross weight. Two 
seaplanes of type Hal39 with four 600 brake-horse 
power Jumo 205 engines, and 17 tons gross weight. 

In this fleet the most important units were naturally 
the two marine types Dornier Dol8 and Blohm and 
Hal39. The specifications of these two types, 





|and their performance on Atlantic service, best illus 


trated the value of heavy-oil engines for the Lufthansa 


| airlines. 


The performance of the Dol8 type was given in the 
following Table : 


Speed and Range of the Do18 type 


Useful Load Fuel Speed Range 
in Kg in Ltr Km. per hr. in Km 

$00 4,000 220 5,000 
sO 4,000 200 5,500 
soo 4,000 lav 5,700 


The Table gave a clear indication of what could be 
done with this flying boat. It should be noted parti- 
cularly that these figures could be relied on for actual 
performance in practice, in scheduled services, or for 
trial flights. Careful measurements had shown that 
the fuel consumption of this flying boat (?.e., total for 
both engines), for speeds between 180 and 220 km. pet 
hour, lay between 0-52 and 0-65 kg. per kilometre 
(1? to 2} Ibs. per mile). These flying boats were 
employed in 1936 primarily on an ex perimental service 
across the North Atlantic. The two Dol8 flying boats 
made a total of eight crossings. Since 1937, the Dols 
had been used on the regular scheduled service across 
the South Atlantic, on which they had completed 
38 crossings by the end of December, 1937. 
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The performance figures for the Ha 139 type sea-) fuel consumption of 


plane were as follows :— 


Speed and Range of the Ha 139 type. 


Useful Load Fuel Speed. Range 
in Kg. in Ltr. Km. per hr in Km 

| 
600 - 6,455 250 5,000 
600 ’ 7 -} 6,455 230 5,500 
600 6,455 200 5,800 


In this type also, the good performance was partly 
due to the heavy-oil engines. The mean fuel consump- 
tion for the seaplane (i.e., total for all four engines) 
ruising at 250 km. per hour, had been measured at 
|-] kg. per kilometre (3-87 Ib. per mile). 

The Ha 139 type of seaplane was tried out in the 
winter of 1936-37, and first entered regular service in 
the summer of 1937. Two of these seaplanes in experi- 
mental service had so far made 14 North Atlantic cross- 
ings. Qn arrival after each crossing, the seaplanes 
had ample surplus fuel left in the tanks, about 1,000 to 
1,500 litres. The success of the Do 18 and Ha 139 types 
in North Atlantic service, was based on the low 





the heavy-oil engines fitted. 
| Practical experience on North and South Atlantic 
crossings had shown that a specific consumption of fuel 
and lubricant of 170 grams (0-375 Ib.) per brake-horse- 
power per hour could be maintained over long periods of 
service and under the most varied operating conditions. 
The development of the heavy-oil aero engine was still 
in its infancy, and it was clear that considerable further 
effort would be necessary before the whole of the 
expectations which centred on the heavy-oil engine 
would be completely fulfilled. It was not yet possible 
to estimate within what period or to what extent the 
heavy. oil engine was likely to be adopted in commercial 
aviation, as in other forms of transport. In long-stage 
flying, tangible success had already resulted. In the 
efforts towards better economy in air transport, the 
heavy-oil engine could no longer be neglected. 
this connection, in addition to lower consumption, the 
advantages of less stringent requirements for fuel and 
of decreased fire risk, would become increasingly 
prominent. Fig. 2 shows the ocean-going float seaplane 
| Ha 139, fitted with Jumo 205 engines. 

Since the delivery of Dr. Stiissel’s lecture, the world 
long-distance record for seaplanes has been secured 
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by a Dornier flying-boat equipped with Junkers heavy- 
oil engines, and particulars of this flight may be of 
interest as supplementing the information already 
given. The flight commenced at Plymouth on March 27 
last at 3.5 p.m. mid-European time. The machine, 
the D-ANHR, was catapulted from the aircraft-carrier 
Westfalen, which was recently described in ENGINEER- 
ING. On board the flying-boat was Flight-Commander 
von Engel, who has already carried out a number of 
ocean flights over the North and South Atlantic, while 
in the service of the Lufthansa, test pilot Gundermann, 
of the test flight department of the Dornier works, air 
mechanic Résel, and wireless operator Stein, who also 
has co-operated in many of the Lufthansa pioneer 
flights across the Atlantic. The distance covered by 
the D-ANHR extended from the south coast of England 
over the South Atlantic to South America. By this 
flight, the previous record held by the Italian, Stoppani, 
was thus beaten by 870 miles, and a new world long- 
distance record for seaplanes of over 5,200 miles estab- 
| lished. The machine landed after a flying time of 
} about 43 hours at 10.5 p.m. M.E.T., on March 29, in 
the bay of the Brazilian town of Caravellas. The flight 
was conducted under the supervision of the official 
witnesses of the F.A.I., to which the flight result was 
immediately sent for acceptance. 

After encountering headwinds over the English 
Channel and the Bay of Biscay, the machine flew south- 
| wards on the night of March 28 over the Spanish 
coast, and entered the region of the north-east trade 
winds, which accompanied the aircraft in varying 
strength as far as the equator. From then on, the 
machine had to overcome rising side winds and later 
strong head winds. During the last third of the 
trip, extremely bad weather closed in over the South 
American mainland and was accompanied by increas- 
ingly strong head winds. Las Palmas was reached on 
March 28 at 3.30 p.m. mid-European time. The route 
passed over Santiago, which belongs to the Cape Verde 
Islands. About 10.50 p.m., the island of Fernando da 
Noronha, off the American mainland, came in sight. 
On March 29, at 2.05 a.m., during the night, the air- 
craft reached Pernambuco on the South American 
coast, passing over the harbour town of Bahia at about 
5 o’clock in the morning. At about 10.15 a.m. mid- 
European time, a smooth landing was made in the 
harbour of Caravellas on the east coast of Brazil. The 
altitude ranged from 33 to 1,300 ft. Fig. 3 shows the 
record-breaking machine in flight, and in Fig. 4 it 
is seen at anchor off Rio de Janeiro. 











THE TREND OF INSTRUMENT 
DESIGN.* 


By C. C. Mason, O.B.E., M.A., F.Inst.P. 


THe enormous expansion of the use of electricity 
during this century has led to an ever-increasing demand 
for measuring instruments of greater accuracy and 
covering wider fields. At the same time, applications 
have been found for them altogether outside the 
electrical trade, and many special instruments have 
been designed for measuring variables of all kinds by 
conversion to electrical variables. It is proposed to 
deal below with some of the chief developments in 
instrument design by the Cambridge Instrument Com- 
pany, Limited, with which the author is associated. 

Among electrical measuring instruments, oscillo- 
graphs have shown outstanding development in recent 
years, largely because of the greatly increased atten- 
|tion given to switchgear testing. Electromagnetic 
oscillographs have been in production for the past 
| forty years, and have been used for the recording of 
many types of variable where either the available 
energy is too small or the speeds of variation too high 
for mechanical recorders of the pen-on-paper or stylus- 
on-celluloid type. The records are, of course, made 
by a light spot from a galvanometer mirror impinging 
on moving photographic film or paper. The time 
scales used with this type of instrument vary from 
about 2 cm. per second on cardiographs, to about 
10 m. per second on high-frequency Duddell oscillo- 








graphs. The heart of the oscillograph is the galvano- 
meter, or vibrator. The vibrators used in Duddell 
oscillographs have been greatly improved in recent 
years. These are, in essence, delicately built moving- 
coil galvanometers with a suspension of high natural 
frequency, oil being used for damping. Special 
vibrators are made with field coils for power records. 
The sensitivity has been increased, and the shortness 
of the natural period, upon which depends the upper 


I | limit of frequency for which accurate records can be 
nm | . 


made, reduced. The light source originally used was 
the carbon are-lamp, which has drawbacks only too 
well known. This was replaced by a filament lamp, 
over-voltage being applied during actual exposure in 


* Paper read before Section G of the British Associa- 
tion at Cambridge on Wednesday, August 
(Abridged. ) 


24, 1938. 
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to sufficient recording intensity. Recent 
development in cinematograph projector-lamp design, 
combined with the evolution of special photographic 


has made this 


order give 


emulsions for high-speed oscillography. 
over-volting unnecessary, greatly increasing the life of 
the lamps. 

In modern switchgear testing, simultaneous records 
are required of a great many variables, and instruments 
have recently been produced in which two 1|2-element 
units have been coupled together to 24-element 
records. All high-speed records have been made in 
the past on film or paper clamped round a rotating 
drum, usually 4 m. or | A maga 
zine camera is, however, now available for records with 
time scales up to 2 per ond it 
economical in paper than the ordinary drum camera 
factor the 12-element 


give 


m. in circumference 


wer is much more 


an important on Instruments 
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has been developed. Great attention was paid 
in the design of the latter to streamline it and reduce 
the power 1 camera first de veloped 
needed th 12 h.p. to overcome air resistance 
at atmospheric pressure. The new camera may, 
however, driven with a comfortable margin by a 
h.p. motor. The length of film has been reduced 
» | m., the speed being raised to 6,000 r.p.m., thus 
retaining a maximum speed of 100 m. per 


now 


the high speec 


as 


more in 


be 
} 

4 

t« 


second. 


The new camera is mounted in guides on the oscillo- 
graph in the same way as those of electromagnetic 


oscillographs, and is easily removable to a dark room 
for loading and unloading, the total weight of a camera 
for 2}-in. film being only 13 lb. For these high speeds, 
three recording elements usually suffice, but a six- 
element cathode-ray oscillograph, designed to allow 
conversion for 12-element working, has been supplied 
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instrument, being within five parts in ten thousand for 
the whole of the upper three-quarters of the scale. The 
length of the scale is such that small differences can 
be measured to one part in ten thousand near the 
top of the scale. The scale is 2} m. long, and has an 
unusual arrangement. It is divided into three sections 
mounted one above the other, each subtending an ar 
of about 70 deg. at the mirror. The wattmeter 
fitted with a mirror, and a broad translucent screen 
is arranged in the form of an are subtending about 
70 deg. at the mirror. Three lamp and lens systems 
are arranged to produce three spots which traverse 
this screen in turn at different heights as the mirro1 
The scale is drawn 
on three strips fixed to the screen. Thus zero appears 
on the left of the upper scale; as the mirror moves 
to full deflection the spot opposite zero moves across 


18 


moves from zero to full deflection. 
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as the length used 

\ magnetic clutch 
is arranged to bring the film up to full speed in little 
O-] 
a few inches of film for each operation. 
is designed to hold 20 m 


which employ paper 12 wick 


depends on the length of exposure 


and to stop it in the same time, using 
rhe magazine 
of film, while the container 


over 8eCc., 


into which the exposed film is fed will hold up to 
10 m rhe latter is arranged to be removable in day 
light, being fitted with a cutting edge to separate the 


exposed film from the unexposed ; this allows records 
to be developed individually 

For extreme high-speed records, it is necessary to 
cathode-ray oscillogt aph Frequencies up to 
100.000 evecles per second can be legibly recorded on 
the drum : 


use ‘ 


cameras similar in principle to those used 


on electromagnetic oscillographs These instruments 
fall into two classes those employed with con 
tinuously evacuated cold-cathode oscillographs of all 
metal sectional construction, and those used with 
sealed-off class tubes of the twpe used for television. 
Che maximum time scale used at present is 100 m. per 
econd, produced by movin: the film or paper at over 
220) m.p.h With the cont.nuously-evacuated oscillo 
vraphs, ph ttovraphy is not vsed, but the tilm or paper 
is exposed directly to the electron beam. which has 
the same action on the emulsion as a light beam This 
makes it necessary to mount the drum in a chamber 


of the ord 
The 


bye 


millionths 
circumference 


evacuated to nitty 


ota 


2 m.., 


t pressure r ot 
ot 
ords have to 
of 
clamp has been devised both to « 
by 

loss of record in each revolution, 


millimetre drun 
but 


revolutions of a 


mereury 


is as re made covering several 
this size, a special film 
eal the 


centrifugal 


drum even 


with high 


mechanical tensions induced wction, 
and to minimise the 
which has been reduced to 14 parts in 10,000 

At first, the evacuated camera was retained for use 
with the sealed-off but a light-weight 


camera in same peripheral speed 


tubes. 
the 


glass 
air at 


running 


rril 
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to the Electrical Research Association. The glass 
tubes are mounted in separate shields, and an optical 
system is used to produce on the recording film or 
paper images of the spots on the fluorescent screens. 
For impulse testing and other applications where 
frequencies of several megacycles per second have to be 
recorded, drum cameras cannot be constructed to run 
it sufficiently high speeds to produce the time base 


mechanically, and an electrical time base is used 
instead, For this type of test. a single-stroke ex- 
ponential time base, such as is produced by applying 


ential ot 


deflector 
convenient. Until 
of dealing 

of the continuously 
or less identical with 
uated drum cameras, but an 
more of the 


the pot discharging condenser to 
plates in the 
ntly. the 
with these 
evacuated 
those 


outht 


oscillograph, is most 


rect ny oscillographs ‘ apable 


speeds have been 


tvpe, being mor 
with the eva 


been evolved using one or 


used 


has now 


sealed-off glass tubes mentioned before. These are 
run with an accelerating voltage of 10,000 volts, and 
ure capable of recording a spot traversing the film at 
speeds of the order of 500 km. per second. Though 
this is not comparable with the maximum speed 


»btainable from the continuously evacuated tubes with 


veceleratit voltages of the order of 70,000, it is 
sufficient for most impulse tests 

Recent developments direct-reading voltmeters, 
immeters and wattmeters include a complete new 
range f dynamometer instruments of sub-standard 
grack These are pointer instruments with a specially 
designed magnetic circuit virtually eliminating errors 
due to varying frequency or phase angle But pro 
bablv of most interest in this class is the reflecting 
wattmeter* produced for the calibration of sub 
standards The accuracy of calibration of this instru- 
ment, pl ably unprecedented in a direct reading 

* See ENGINEERING, vol. cxlv, page 20 (1938) 
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to the right; just before it reaches the end of th« 
scale, a second spot appears at the left of the middle 
scale. This, in turn, reaches the end of its scale by 
two-thirds of full scale, indication being taken over 
by the third spot which appears at the bottom of th 
lower scale. In this way readings can be made in 
daylight by a man sitting in one position. Consider 
able research was carried out before a wattmeter 
movement of a sensitivity to match the long scak 
length could be produced. An exceptionally delicat: 
suspension is used with oil damping. The magneti 
system is built up of a special nickel-iron alloy, ther 
being space for four different current coils on the yok« 
The production of this direct-reading instrument, suit 
ible for supply frequencies, with a sensitivity usuall) 
found only in potentiometers. should greatly simplif) 
the calibration and checking of sub-standard meters. 
lhe increasing use of small condensers in all kinds otf 
electrical apparatus has produced a need for capacity 


meters of fair accuracy and quick reading. Direct 
reading instruments are usually not sufficiently accu 
rate, while most bridges are slow in use, as they employ 
some audible or visual balance indicator which doe- 


not indicate the direction in which the bridge is out of 
Two capacity bridges have been produced 
operating, respectively, at supply and radio 
in which this disadvantage has beet 
a direct-current galvanometer being use 
immediately whether th 
reading is too high or too low. 

In the general design and construction of electrica 
instruments, being mack 


bal ince 
however, 
frequencies, 
eliminated, 
{ indication, 


for showing 


considerable changes are 


Use is being made of a much wider selection of mate 
rials, brass having lost its leadership to aluminium 
while ebonite has almost completely disappeared. 
In the past, it was common practice to make instru- 


ments in the form of separate units to be assembled 
on a bench, while now the tendency is towards shielde« 
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and totally enclosed instruments in which all auxiliary | protected. 
This interesting. The principle of the plate holder has been 
by the| known for many years, but as far as the author is| until a pH of about 10 is obtained. 


apparatus is collected together in one container. 
change has probably been brought about 
increased use of instruments by unskilled 
workshops and elsewhere, which before were 
used by experts in laboratories. 
the Spot Galvanometer, which incorporates galvano- 
meter, lamp, optical system and scale in a die-cast 
container measuring 8 in. by 8in. by 4in. The sensi- 
tivity suffices for most purposes, but where extra- 
ordinary sensitivity is required, the d’Arsonval gal- 
vanometer will continue to be used with separate 
1 m. scales. Incidentally, recent research has led to 
greatly increased sensitivity and shortness of period in 
these mirror galvanometers. 

While discussing electrical isntruments I would like 
to call attention to the Dip Inductor which has been 


men in 


only | drums, as is done in this 
A typical example is | 


| film 
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A film camera used in this instrument is | 


it has not been applied to films on circular 
case. The advantage is, 
daylight loading of the camera is made quite simple, 
while a series of records can be taken on the same 
by rotating the cylindrical film and exposing 
different sections of it in turn. 

Passing on from purely electrical instruments, atten- 
tion may be called to the increasing number of physical 
and chemical measurements which are now made by 
coupling the measurement with some other quality 
which, in turn, will lead to a direct electrical measure- 
ment. The application of bridge and potentiometer 
circuits to the measurement, recording and control 
of temperature has been widespread for many years, 


aware, 
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electrode is used; and (3) in water softening by the 
| Clark process, the milk of lime supply is adjusted 
The process is 
| operated with a recording controller and an antimony- 
| electrode system. The above are examples taken at 
random, and it is only necessary to examine other 
fields to find similar possibilities for pH control. 

Just as the term pH was evolved to provide a scale 
suitable for describing the wide range of acidity 
encountered in biological work, in a like manner the 
term ‘“ oxidation-reduction balance” in _ biological 
systems has been used in an attempt to express in a 
| quantitative manner the mechanism of biological 
processes. The actual measurement fortunately, 
comparatively simple, and consists in measuring the 
| potential developed by a noble electrode immersed in 
‘the material undergoing investigation. The usual 
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made to the instructions of the Astronomer Royal for | 
the new Royal Research Ship *‘ Research.” This instru- 
ment, of course, made entirely of non-magnetic 
metal, including the large gimbal stand, and it is 
driven by gearing and shafting from a small electric 
motor a considerable distance away. It is fitted with | 
both slip rings and a commutator so that it may be 
used with either alternating current and vibrating 
string galvanometer, or it may be used to give direct | 
current measured on an ordinary reflecting galvano- 
meter. Which method is most useful depends some- 
what on the movements of the ship. There is, how- 
ever, little novel in this instrument. 

Before leaving purely electrical instruments, I might 
call attention to the portable electrocardiograph. This 
instrument has been made possible by the recent great | 
advances in magnetic alloys. It is now possible to| 
make string galvanometers with permanent magnets | 
giving a flux over the whole length of the moving string 
of an intensity of 12,000 gauss. However, permanent | 
magnets are not yet equal to electromagnets, so to 
obtain this result we have had to shorten the air gap 
considerably. Therefore, instead of using an encased 
string we now use a bare string, or rather, a gilt-glass 
fibre from 2 to 3 diameter, without protection. 
However, these gilt fibres are now so satisfactory that 
they last for some years and very seldom break down. 
The gap in the magnet is only 0-9 mm., but every | 
string is mounted in a holder in a jig so that every 
string is accurately in the same relative position. 
These holders then slide in grooves into the galvano- 
meter, and the grooves, in turn, are accurately posi- | 
tioned in respect to the air gaps. Thus, every fibre | 
is automatically brought into the centre of the gap. 
Three sides of the gap are boxed in, so that when the | 
holder is pushed into position the fourth side is closed | 
ind the string is entirely boxed in and completely 


is 





GAUGES FOR RoLiine- MILL 


lof copper 





PRESSURE Fic. 4. 


but circuits of this type are now being used in industry 
for many other purposes. The appreciation of the 


improved results to be obtained by the control of 


chemical processes from measurements of the change 
in pH of a solution has grown considerably during the 
last ten years, and it is no over-statement to say 


| that nearly every industry has made use of this method 


of control. Probably the most important advance 
made in pH measurements is the development of 
potentiometric recording and controlling systems opera- 
ting with antimony or glass electrodes. These elec- 


| trodes have largely displaced the hydrogen and quin- 
hydrone type in industry on account of their ability | 
| to operate with very little attention, and the success 


of the recording systems is largely due to these two 
electrodes. In other fields, the older electrodes still 
find application in check testing, but their use is 
restricted in the main to academic problems. 

It may be of interest to mention just three of the 
many applications of pH control in industry. These 
are, (1) the treatment of sewage containing large 
amounts of grease with waste sulphuric acid to give 


a pH of 3-5 causes the fatty acids to separate, when | 


they can be extracted from the dried sludge with 
benzene. This type of control is operated by a fully 
|}automatic recording controller with an antimony 


electrode system ; 
from flue gases in power stations by absorption of the 
gas in a solution containing milk of lime. The pH is 


|controlled at 6-2 with a permissible variation of 


+ 0-2pH. Lower pH values allow corrosion of the 


pipe-work and higher values indicate undue consump- | 


tion of lime. The plant is fully automatic, recording 
and controlling the amount of milk of lime added to 
the gas scrubbers, according to the load on the boilers 
The electrode system may be antimony provided traces 
are absent, but more usually the glass 


(2) the removal of sulphur dioxide | 
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forms of potentiometer are quite suitable for well- 
| poised materials, but where the system is likely to be 
| disturbed by the very smallest drain of current when 
obtaining potentiometric balance, the thermionic 
| potentiometer with its almost infinite impedance leaves 
nothing to be desired. It may be noted that the 
electrical method of determining the oxidation-reduc- 
tion balance, while at first appearing to require fairly 
| expensive apparatus, has much less disturbing effects 
| on the system than the colorimetric method and is, 
| therefore, able to give more trustworthy results. 
Oxidation-reduction balance is primarily of importance 
in bacteriology, but, as in the case of pH, it is finding 
applications to industrial processes, such as the control 
of sewage-sludge digestion and in brewing. At the 
}moment most of the work has been confined to 
| bacteriology, and there is little information on the 
suitability of the measurement for other purposes, but 
it would seem that when a clearer interpretation of 
the results has been obtained, the measurement of the 
oxidation-reduction balance is likely to play an even 
greater part than pH both in the laboratory and the 
factory. 

Another great development, particularly in industry, 
|is the use of the Katharometer, first designed by 
| Dr. Shakespear at Birmingham rather more than 
twenty years ago. The original type of Katharometer 
contained two platinum-wire spirals which were 
arranged as two arms of a Wheatstone bridge, the 
other two being fixed manganin resistances. The first 
|important development was to use four platinum 
spirals, thus doubling the sensitivity. At the same 
| time, the wire diameter and working current were 
altered to produce a system which was more stable 
mechanically. This system is still in use and gives 
satisfactory service under the majority of conditions. 
There are, however, conditions under which it is not 


| 
| 
| 
| 
| 


| 
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entirely satisfactory, where the resistance to corrosion | 
is not sufficient or the power available for operating | 
a galvanometer is inadequate. To meet these and to 
increase further the mechanical rigidity, the platinum 
wire has been coated with a thin glass sleeve. The 
sleeving is drawn in a special machine and is sorted and | 
weighed so that the final thickness of the glass filament | 
is a standard value. The glass is fused on to the 
platinum wire so that the two are in thermal contact. 
The glass coating reduces the temperature changes in 
the wire caused by a change in gas composition, but 
this effect is much more than compensated because 
the maximum working current is much higher. With 
wires having a similar resistance it is possible to get 
about five times the power output from a coated wire 
before the point of instability is reached. The glass 
coat has very little effect on the speed of response to | 
gas changes, and for all practical purposes the coated 
wires are as rapid in response as the bare wires. 

Another line of development has been in the measure- 
ment of gases other than dilute mixtures with air. 
The measurement of hydrogen purity, for example, 
was originally carried out with an asymmetric Katharo- 
meter having one spiral in air as a standard or com- 
parison spiral, and the other in the hydrogen to be 
measured. In order to obtain a zero reading with 
pure hydrogen, two spirals were made of very different 
resistances. This system had serious disadvantages, 
and it was difficult to obtain an instrument having 
sufficiently small temperature and current coefficients. 
The sensitivity was relatively small and the mechanical 
stability was poor. To overcome these troubles, the | 
technique of sealing the spirals into glass chambers, | 
in the same way as small electric lamps, was developed. 
In this way a symmetrical meter could be used for any | 
gas, the two comparison chambers being filled with the | 
gas to be measured or a mixture of the same thermal | 
conductivity. The sealed spirals remain constant for | 
many years. They can also be used with great advan- 
tage when the Katharometer has to be used in a con- 
taminated atmosphere, the air sealed in the comparison 
chambers remaining pure and unaffected. 

If a Wheatstone bridge is made up with four uniform 
helices, then the relative temperatures of each of the 
arms will depend on the pitch of the wire in the helix. 
In this way we can make a delicate micrometer for 
length measurements. It is possible to obtain full- 
scale deflection on standard milliammeter indicator 
instruments with a length change of less than 0-5 mm., 
i.e., @ magnification of the movement of some 300 times 
or 500 times, is obtained. A particular advantage of 
this method is the very small force required to move the 
spirals. The reaction therefore on the property being 
measured is very small. The device lends itself to | 
many commercial applications. One example is the | 
measurement or recording of pressure at a distance. | 
If the hot-wire micrometer, as it is called, is put in an | 
ordinary Bourdon-tube pressure gauge, the readings | 
can be transmitted over wires for two or three miles. 
By using the device with a control spring, weak or 
strong as required, the unit can be used to measure 
forces, small or large, with only small displacement. 
A recent application of the device was to a model aero 
plane during wind-tunnel tests. The hot-wire unit 
was placed inside the model, and connected with the 
rudder so as to measure the rudder forces, with mini- 
mum parts outside the model, and the force could be 
read at once on an indicator outside the tunnel. 

The same device is also useful for indicating the 
density of liquids during manufacturing processes, 
particularly where the indication or record is required 
to be given at a little distance. It is only necessary 
to have a float in the liquid slightly heavier than the 
maximum density of the liquid and then suspend this 
float from a spring connected to the hot-wire micro- 
meter. Owing to the weak control forces in the micro- 
meter the method can be made very sensitive. There 
is a further advantage in this electrical method of 
recording density, as of course all densities are affected 
by temperature, whereas the manufacturer usually 
wants to know the density reduced to a constant tem- 
perature as an indication of the composition or strength 
of the liquid. This can easily be arranged by having 
an electric resistance thermometer in the liquid and 
incorporating it in the circuit so as to give an auto- 
matic compensation to the niicrometer bridge. 

Since the standardisation of the grid frequency and 
the introduction of metal-ox.de rectifiers, considerable 
use has been made of alterneting-current methods for 
this class of measurement. Direct-current devices 
depending on temperature effects are inevitably some- 
what sluggish ; the hot-wire micrometer, for example, 
takes about | second to show a change completely. 
They are therefore useless for rapidly-changing measure- 
ments, although unexpectedly accurate and reliable for 
slowly-changing measurements, and extremely satisfac- 
tory where some damping or smoothing of the results is 
desired. One of the most-used methods, both here 








and abroad, is the measurement of small changes of 
length by coupling the movement to the air gap of an 
many 


alternating-current electromagnet. There are 
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ways of arranging the connections, but a current is 
obtained varying with the air gap and so with the 
movement to be measured. An early use of this 
method was on the R. 101, where each of 40 strain 
gauges was recorded every 5 seconds on an oscillograph. 
Now, however, it is usual to employ rectifiers and 
indicate or record on ordinary direct-current instruments. 

Two recent applications are the measurement of the 
presses in large rolling mills and the continuous gauging 
of metal strip, either during manufacture as it leaves 
the rolls, or in winding machines during inspection. 
The purpose of a strip-gauging outfit is to indicate or 
record continuously the changes in the thickness of a 
metal strip as it passes between two rollers. While for 
thin strips it can measure the thickness directly, much 
greater accuracy can be obtained by causing it to 
indicate the difference between the actual thickness 
and the correct thickness to which an adjustment is | 
set at the beginning of a run. A single-point outfit 
with an indicator having a range of 0-002 in. to 
+ 0-002 in., and graduated in 10-thousandths of an inch, 
is illustrated in Fig. 1, page 318. In Fig. 2 is shown a 
three-point outfit, for measuring on the centre and 
the two edges of a strip, connected to a three-galvano- 
meter recorder, which gives three records, each having 
a range from — 0-001 in. to + 0-001 in. in 10- 
thousandths. The pointers of the recorder can, of 
course, be read at any moment in the same way as an 
indicator. 

In each roller unit the lower roller is fixed to the 
base while the upper one is carried on an arm which 
is pivoted on a crossed-spring frictionless “* bearing.” 
Variations in the thickness of the strip consequently 





; ‘ “ar 
cause the upper roller to move in a vertical direction, 


and these movements are communicated to the arma- 
ture of an electric gauge. This armature moves 
between the poles of two opposed electromagnets 
through which alternating currents from equal wind- 
ings of a transformer are passing. The current through 





each magnet then depends upon the air gap between it 
and the armature. Included in each magnet circuit 
there is a full-wave Westinghouse rectifier, and the two 
rectifiers are interconnected so that any difference in the 
currents through the two magnets is shown on a 
direct-current indicator or recorder calibrated in 
variations of thickness of the strip. The instrument is 
operated directly from an alternating-current supply 
through a mains transformer, a barretter being pro- 
vided to take charge of changes of mains voltage and 
load. The transformers, rectifiers and barretter are 
enclosed in the case at the top left-hand corner of 
each illustration. The strip may travel at speeds up 
to 250 ft. per minute in either outfit. From the point 
of view of the electric gauge, the sensitivity of 0-001 in. 
for full-scale deflection could be exceeded, but if it were 
increased too much trouble would be encountered, due 
to local temperature changes and lack of accuracy in 
the rollers and in the ball bearings. 

In spite of its great sensitivity, the response of the 
indicator shown in Fig. 1 is very speedy. An illu- | 
minated-scale indicator could be substituted with 
advantage as it is more easily read and gives a scale 
length of 24 in. or 36 in. The recorder illustrated in | 
Fig. 2 has several interesting points besides giving | 
three records side by side. It is of the thread type | 
and dots every 5 sec. on all three galvanometers | 
instead of every 30 sec. as in normal instruments. | 
The chart, which is 5 in. wide and continuous, can be | 
re-rolled or it can be brought through the front window | 
and the portion relating to a particular length of strip | 
torn off and so become a permanent record of uni- | 
formity to accompany the strip to its later processes. | 
In order to give a reasonable length of paper for bundles 
of, say, 1,500 ft. of strip the speed of the paper has been | 
increased to 2 in. per minute. Thus, at 250 ft. per | 
minute the 1,500 ft. will be represented by 12 in. of 
record. These facts will show how rather difficult 
conditions have been met and hence the wide range of 
capabilities of this type of outfit. As long as a strip is 
flexible enough to bend through a small angle round 
the lower roller and is non-compressible, it can be | 
measured with this apparatus. 

The Cambridge rolling-mill pressure recorder works 
on a principle of measuring the extension of the housing 
of a mill due to the increase of pressure when an ingot 
passes between the rolls. Although the extension | 
is only of the order of 0.001 in. per foot it can be | 
measured by means of an electric gauge identical with 
the one just described. It is found necessary in practice 
to employ two gauges on diametrically opposite corners | 
of the housing and to make the indicator show the 
average of two readings ; otherwise the pressure shown | 
when the ingot is going in one direction is different 
from that when it is going in the other direction under 
the same circumstances. Fig 3, page 319, shows the | 
gauges which are enclosed in watertight cases bolted to 
the housing. A rod connects the gauge to a foot located 
4 ft. away and similarly attached. Changes in the 
length of the housing between these two points are 
therefore determined by the gauge which is connected 
to an indicator or recorder. For this purpose a special ! 
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recorder has been designed which gives a continuous 
spiral record for 24 hours with a sufficiently open time 
scale to show each pass distinctly. This recorder is 
shown at the bottom of Fig. 4, and the type of record 
obtained can be clearly seen. The pitch of the spiral 
is 1 in. which is found to give a wide enough “ path ” 
for the pressure at each pass to be recorded with suffi- 
cient accuracy. In Fig. 4 is also seen an illuminated- 
scale indicator which gives the mill operator an imme- 
diate and accurate indication of the pressure. This 
enables the recorder to be located at any distance, 
and in any case such an indicator is much more read- 
able. The mains supply unit in the top right-hand 
corner provides for the operation of the whole outfit 
from the alternating-current mains and contains the 
barretter necessary to correct for change of mains 
voltage and load. An outfit of this nature enables the 
best use to be made of the rolling mill, and by noting 
the indications it is often possible to save considerable 
percentage of the passes required for the reduction of 
ingots to a given size. 

Among the instruments recently constructed is a 
Stereo-Comparator developed in conjunction with the 
Ordnance Survey Department. Vertical air photo- 
graphs supply very suitable material for the prepara- 
tion of accurate maps. The photographs are usually 
taken in such a way that adjacent pictures overlap 
by at least 50 per cent. If pairs are examined in a 
stereoscope the relief of the ground is shown up in a 
remarkable manner and the surveyor is enabled, by 
employing well-known methods, to plot both the 
planimetry and the contours. The great disadvantage 
of the vertical picture is that it covers a comparatively 
small area of ground. Thus, in the absence of any 
alternative method, the surveyor must fix, by ground 
survey, a great many points which will enable him 
to orient each separate photograph and to give him a 
height datum for his contours. Fortunately, the pic- 
tures can themselves be used to provide a dense net- 
work of points within a framework of a few ground- 
surveyed stations comparatively large distances apart. 
If this network consists of heights as well as of plan 
positions, it is known as an aerial triangulation. [If it 
only consists of points fixed in plan, it is known as 
radial triangulation. 

The Cambridge Stereo-Comparator has been con- 
structed in order to carry out aerial triangulation 
as accurately and as expeditiously as possible. The 
method of using the instrument is a combination of the 
measurement of rectangular co-ordinates on the photo- 
graphs with computation. A considerable improve- 
ment in accuracy is obtained by making use of the 
reseau, which is commonly employed in photographic 
astronomy. The reseau provides a means for correct- 
ing the distortions of the celluloid, which is the only 
practical film base for aerial photography. At the 
same time, it enables paper positives to be used for the 
measurements. It is only with a co-ordinate measur- 
ing machine of this type that the reseau can be usefull) 
employed. One of the important features of the 
instrument is the incorporation of a device which 
avoids the necessity for marking the photographs in 
any way. Mechanically, the instrument is interesting 
because it makes full use of the so-called kinematic 
principle of design of which the chief exponent is 
Professor A. F. C. Pollard. The Comparator is reason- 
ably cheap and compact, and operators do not require 
a very extensive training. It will take photographs 
up to a size of 250 mm. by 250 mm. The immediate 
use to which the instrument is to be put is that of 
breaking down the new secondary triangulation of the 
Ordnance Survey—provided, of course, that the results 
of preliminary experiments now in progress are satis- 
factory. These experiments are so far extremely 
encouraging and there is every reason to suppose that 
the required precision will be obtained. Strictly 
speaking, the instrument is being used by the Ordnance 
Survey for radial triangulation, since this country 
has been excellently levelled and new heights are not 
required. The power of carrying forward heights is 
generally more useful in undeveloped areas and areas 
difficult of access where spirit-levelling would be out 
of the question. Experiments are therefore in progress 
to investigate the accuracy of the machine for con- 
trolling a map at a scale of 1/25,000 both in height and 
plan. 








British STANDARD GALVANISED CORRUGATED SHEETS.— 
A specification for galvanised corrugated steel sheets 
(No. 798-1938), which was prepared as the result of a 
request received from the British Steelwork Association, 
has been published by the British Standards Institution, 
28, Victoria-street, London, 8.W.1, price 2s. 2d. post free 
It provides for sheets having a minimum coating ol 
spelter of 1} oz. per square foot (including both sides) in 
the flat betore corrugating, and is issued primarily for 


use in the home market. Tolerances are specified, 


| together with corrugation and bend tests on the sheets, 
| to ensure an adequate quality of coating. 


A standard 
teet is included to determine the weight of the galvanised 
coating. A further specification, dealing with sheets 
having a heavier coating, is in course of preparation. 
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BOILER EXPLOSION INQUIRIES. 

In accordance with the Boiler Explosion Acts, 1°82 
and 1890, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently 
and of some of these brief summaries are given below. 

Explosion from a Ship's Evaporator.—It is a very 
unusual thing for an evaporator to explode, and the 
circumstances connected with the explosion dealt with 
in Report No. 3309 should be studied by every marine 
engineer. The accident took place on January 4, 1938, 
aboard the 8.S. Gothic Star, of the Blue Star Line, 
when the vessel was in the English Channel. The 
evaporator was a closed cylindrical cast-iron vessel, 
3 ft. in diameter and 7 ft. 8 in. in height, the thickness 
of the shell being { in. It was in two parts, joined to- 
gether by flanges { in. thick, fitted with 18 bolts, { in. 
in diameter. When made in 1919, the shell was tested 
hydraulically to 50 lb. per square inch. The joint 
between the flanges had been made of two rings of 
asbestos tape, one inside and one outside the ring of 
bolts, but the ring inside the bolts was not wide enough 
to cover the flange faces and a space of about 1} in. 
in width was thus left all round between the faces. 
In this space hard rust scale formed, tending to force 
the faces apart, and in May, 1937, leakage at the joint 
began to take place. This leakage grew worse, but 
it was decided to defer the necessary overhaul. The 
vessel accordingly left the Tyne on January 1, on a 
voyage to American ports. On January 3, the evapo- 
rator was used for some hours, but in the middle watch 
when it was carrying about 13 Ib. to 14 Ib. pressure, the 
shell gave way completely at the flanges and the upper 
part was blown upwards against a deck 30 in. above 
and then dropped down on to the lower part. Two 
engineers were injured and one of them died. Examina- 
tion revealed fractures of long standing and broken 
bolts, -and in his observations on the accident, the 
Engineer Surveyor-in-Chief says: ‘*The dimensions 
and form of the flanges by which the two parts of the 
body were connected were unsuitable to resist consider- 
able stresses and the joint altogether was less satis- 
factory than that found in most of the well-known 
evaporators in common use. When the bodies of 
evaporators are made in parts the flanges are generally 
well formed, and usually only a thin jointing material 
is used over the whole of the abutting faces, which are 
accurately machined to provide flat surfaces.”’ 

Explosion from a Water-T ube Boiler.—Report No.3310, 
dealing with the failure of a tube in a Babcock and 
Wilcox boiler, at the Uphall Works of Messrs. Howard 
and Sons, Limited, chemical manufacturers, Ilford, 
Essex, is of exceptional interest, and is the first of its 
kind brought to our notice. The boiler was of the 
double-drum land type, constructed for a working 
pressure of 260 lb. per square inch. The tubes were 
solid-drawn, 4-in. external diameter and 18 ft. long. 
The boiler was mechanically fired with coke breeze 
on a chain grate. As originally fitted, when the boiler 
was new six years ago, it had six multi-jet steam 
soot blowers disposed at various parts of the boiler. 
In January, 1937, in order to deal more effectively with 
ash formation of the bird’s nesting type in the furnace, 
the furnace soot blower was blanked off and substituted 
by one of the single-nozzle design, fixed in the left side 
wall and attached to the relatively light steel casing. 
This blower was supplied with superheated steam and 
was operated every four hours. The explosion of the 
tube occurred on March 4, 1938, when there was a 
muffled report followed by the roar and hiss of escaping 
steam. Fortunately, the automatic isolating valve 
came into immediate operation and prevented steam 
coming over from an adjacent boiler. Examination 
showed that one tube adjacent to the soot blower had 
ruptured, and that the furnace brickwork in the vicinity 
was eroded and scored with deep radial grooves. The 
conclusion come to was that the steam from the blower 
had carried particles of the brickwork on to the tubes 
and had abraded them like a sand blast. The state 
of the brickwork and the tube which failed are well 
shown in the photographs and sketches contained in 
the Report. The trouble appears to have been caused 
by the bulging outward of the light steel casing to 
which the soot blower was attached, and to a slight 
inward settlement of the furnace brickwork, resulting 
in the blower nozzle not projecting the correct distance 
into the furnace. The importance of frequent examina- 
tion of the blowing elements to ensure that the nozzles 
retain their alignment with respect to the tubes is 
emphasised by the makers, and is generally well 
recognised. The attrition of the tube which failed 
and of those adjacent to it was remarkably uniform, 
and the appearance of the tubes was not such as to 
lead to any suspicion of danger. The boiler attendant 
on duty at the time of the accident was slightly scalded, 
but was able to resume duty about a fortnight later. 
Needless to say, active measures have been taken to 
prevent further trouble. 


Explosion of a Marine Auziliary Boiler.—The 


Kingswood, dealt with in Report No. 3300, must be 
accounted one of the most extraordinary accidents in 
the annals of mercantile shipping. There have been 
innumerable explosions in steam vessels, and it may be 
surmised that some of the ships which have disappeared 
without leaving any trace have been destroyed through 
their boilers exploding. Just a century ago, an inquest 
was held in London on the disastrous accident to the 
river steamer Victoria, and the Mechanics’ Magazine 
published a special number containing the evidence 
and findings. American river steamboats were notorious 
for accidents with boilers. In July, 1876, a boiler 
exploded in H.M.S. Thunderer, leading to the 
death of over 40 persons, while on July 21, 1905, one 
of the four cylindrical boilers of the U.S.S. Bennington 
exploded, killing 62 officers and men, and injuring 
many others. The accident in the Kingswood was 
every bit as bad as that in the Bennington, but by a 
miracle “‘ The only injuries were slight cuts on the face 
sustained by members of the crew.” 

The Kingswood is of interest as being the first vessel 
fitted with an exhaust-steam turbine by Messrs. The 
Parsons Marine Steam Turbine Company, Limited. 
The vessel, when built in 1929, had a triple-expansion 
engine, developing 1,750 indicated horse power. Her 
combined machinery was described in ENGINEERING, 
vol. exxxi page 171 (1931). Her boiler installation 
consisted of two main boilers and one auxiliary boiler 
of the return-tube type working at 200 lb. per square 
inch. The auxiliary boiler was 12 ft. in diameter and 
10} ft. long. On the morning of January 3, 1937, 
while the vessel was at anchor in Port Germaine Roads, 
Australia, the boiler exploded with great violence and 
remarkable results. It projected itself through the 
forward holds demolishing three water-tight bulkheads, 
and fetched up in the fore peak, having knocked a hole 
in the ship’s plating only a little above the water line. 
The distance traversed by the boiler was approximately 
164 ft. The two main boilers were driven backward 
some 4 ft. or 5 ft., doing extensive damage to the 
machinery. The ship was rendered helpless and had 
to be towed to Port Pirie, where temporary repairs 
were effected. On April 27, 1937, she left Port Pirie 
in tow and arrived in the Tyne on September 14, 1937, 
after a voyage of 114 days. 

There is no need to describe the boiler in detail. The 

material was good, and the boiler was well made. It 
had, however, been allowed to get into a defective 
state. A dozen or so stay tubes had been closed with 
tube-stoppers, others were seriously corroded and there 
was considerable scale in the boiler. On the morning 
of the accident, the cocks to the water gauge were 
opened, but never tried, while a short time before the 
safety valves had been examined and reassembled 
without the easing gear, and they, too, were not tested. 
The Board of Trade Surveyor had a difficult task when 
the ship arrived home to elucidate the cause of the 
accident and the Report gives his discussion of the 
circumstances and happenings. 
Perhaps of greatest general interest are the remarks 
of the Engineer-Surveyor in Chief. He says: “* In the 
course of years there have been many severe boiler 
explosions on steamships, but the present is unique. 
. . . In this connection, it is of interest to note regard- 
ing typical causes of failure of cylindrical marine boilers, 
that in no case has water shortage alone, causing over- 
heating of the combustion chamber tops, resulted in 
more than localised disturbance, even when failure 
occurred at the full working pressure. . . Also, it is 
observed that in the present case the boiler was so 
constructed that the failure of the upper stay tubes in 
the port box through overheating or any other cause, 
would not, at a pressure of 100 Ib. per square inch, 
(the pressure said to have been in the boiler) have 
thrown a destructive stress upon the lower stay tubes 
even when allowance is made for the statement that 
a number of stay tubes were reduced by corrosion. . . . 
An abnormal condition suggested by the nature of the 
explosion would be over pressure. . . . It appears that 
the (safety) valves, which had been correctly adjusted 
by a surveyor some time before, were overhauled 
shortly prior to the explosion, but no test under steam 
was afterwards made of the valves, nor was the easing 
gear replaced. Although it can be claimed that there 
is no direct evidence that the safety valves were at 
fault, there are nevertheless sufficient grounds for un- 
certainty. .. . Engineers invariably make a trial of any 
machine they have overhauled, no matter how unim- 
portant, and it would be the height of folly if an excep- 
tion were made of appliances upon which more than 
any other the safety of a ship and their own security 
may depend.” 








British Cast-[RoN ReEsEARCH AssoctaTION.—The 
British Cast-Iron Research Association, 21-23, St. Paul’s- 
square, Birmingham, 3, has issued an index to Vol. 4 
(Nos. 1 to 12) of its Bulletin, which covers the period 
July, 1934, to April, 1937. The wor contains a 
subject index, an author index and a list of reviews of 





explosion of an auxiliary boiler aboard the SS. 





THE USE OF MOLASSES AS A 
ROAD-MAKING MATERIAL. 


Tue Imperial Institute of Sugar Technology at 
Cawnpore, India, has for some time been engaged in 
experiments for converting molasses into an insoluble 
resinous product suitable for use as a road-surfacing 
material. According to the Director of the Institute, 
considerable success has now been achieved in this 
work. The process of manufacturing the composition 
consists in carrying out the resinification of molasses 
with a mixture of coal tar and asphalt in the presence 
of an agent such as sulphuric acid. The carbohydrates 
contained in molasses combine with the phenolic bodies 
contained in asphalt and coal tar to form a resinified 
compound perfectly insoluble in water, having the 
following characteristics :—({1) Perfectly liquid at the 
time of application; (2) after being spread on the 
road does not melt in summer; (3) does not wear 
away under heavy traffic; and (4) is cheaper than 
other asphalt preparations on the market. 

The success of the method depends upon the pre- 
liminary removal of every trace of moisture from 
molasses before mixing with other ingredients. Waste 
molasses are concentrated in a pan and are kept stirred 
until the temperature rises to 135 deg. C., the material 
growing progressively thicker, so that it can be drawn 
into strings. Dilute sulphuric acid, corresponding to 
1 per cent. of the weight of concentrated molasses, is 
then added slowly and the whole heated until the 
temperature rises further to 210 deg. to 230 deg. C. A 
mixture of asphalt and coal tar is melted in a separate 
furnace fitted with mechanical stirrers and also treated 
with dilute sulphuric acid. The molasses treated with 
sulphuric acid, as described, is then gradually incor- 
porated in the acidified liquid asphalt and coal-tar 
mixture, stirring continuing the while. When the 
requisite amount has been added, heating is prolonged 
at atmospheric pressure until test samples show absolute 
insolubility in water. The resulting product is of a 
pasty consistency, is easy to handle, and is suitable for 
treating stone chips. The solubility of the product is 
practically nil. 

The top surface of the molasses-tarmacadam composi- 
tion may sometimes show signs of peeling off after two 
or three months, but this does not occur if a suitable 
seal coating material is applied, which should make the 
surface quite smooth. The coat is prepared by dis- 
solving the molasses-asphalt-coal-tar composition in the 
proportion of 1 Ib. to 1 gallon of coal tar. This mixture 
is quite liquid and easy to apply to the road surface. 
The system is the subject of an Indian patent. 

The following notes refer to the manner in which 
the materials are used: Stone chippings are heated in 
an iron drum and melted molasses composition added, 
the drum being rolled from side to side until the 
material is coated uniformly. For small chippings, 
8 lb. of composition are required for 2 cub. ft. of 
chippings. For the larger metal, 3 lb. are requisite per 
cubic foot. The preparation can only be used on an 
ordinary metalled foundation, the surface of which 
must first be cleaned with wire brushes. Bricks on 
edge are placed at each side of the road. Diagonal 
cuts are then made on the road surface at distances of 
about 7 ft., and holes 2 in. wide and 1 in. deep, are made 
between the diagonals, to serve as keys, bonding the two 
materials together. 

Molasses composition is then sprinkled on the surface, 
at the rate of about 4 Ib. for a 100-ft. length of 10 ft. 6 in. 
roadway. Coarse metal previously treated is next 
spread to a depth of 1} in., and worked down with a 
road roller, any unevennesses being levelled with 
chippings. After this coat has been allowed to harden 
for a day, a }-in. layer of fine treated chippings is 
spread evenly and worked in with a roller for about 
1 hour to 14 hours. After hardening off for two or 
three days, the sealing coat is added, and on the next 
day the surface is covered with coarse sand. 

A trial length of road, 100 yards long by 10 ft. 6 in. 
wide, laid at Cawnpore, has successfully withstood the 
heavy traffic of the cane season, and has passed through 
two rainy seasons successfully. It is estimated that 
the cost of preparing the molasses composition is about 
Rs. 45-12 per ton, and the cost of laying Rs. 0-10, as 
against Rs. 0-15 for tar macadam, and Rs. 3-10 for 
cement road, per square yard. 








British STANDARD ConTactors.—Contactors, when 
supplied separately or in combination with other gear for 
use as circuit-breakers, motor starters, &c., in air or oil, 
and operated electro-magnetically, electro-pneumatically, 
or mechanically, form the basis of specification No. 775- 
1938, which has been published, price 28. 2d. post free, 
by the British Standards Institution, 28, Victoria-street, 
London, 8.W.1 Full details are given regarding carry- 
ing, making, and breaking capacities for all classes of 
duty, with the exception of that for welding equipment, 
where the operating conditions are too varied to permit 
of standardisation. Further details are specified in 
regard to general construction, with particular reference 
to temperature limits, range of operation, and silence 





books. 


The Bulletin is published six times a year. 


of contactors used on alternating-current systems. 
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**“ ENGINEERING” ILLUSTRATED 
} PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 
in each case; where none is mentioned, the Specification is not 
tUlustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are giren in italics 

Copies of Specifications may be obtained at the Patent Office Sales 

Branch, 26, Southampton Buildings, Chancery-lane, W.C.2, at 

the uniform price of 1s 
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| two or more of these bearers being placed beneath the 


The date of the advertisement of the acceptance of a Complete | 


Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word * Sealed" is appended. 
Any person may, at any time within two months from the date of 
2 advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


MINING, METALLURGY, ETC. 
470,507. The Wellman Smith Owen Engineering 
Corporation, Limited, of London, and G. T. Purves, 
of Handsworth. Coke Wagon. (1 Fig.) February 





19, 1936.—The invention is a coke-wagon which carries 
a storage tank for quenching water and sprinkler 
pipes movable to a side of the wagon out of the 
way of coke being loaded. It can be used on wagons 
either of the type having a body which can be 
tilted or of the standard type having a sloping 


fixed bottom. Moreover, it can be added to an existing 
car without necessitating any modification of the ordinary 
design or alteration of the manner of loading, transport- 


ing or discharging the coke. A coke-wagon of the 


standard type has the usual doors 3 for the discharge | 























(470,507) 
of the coke. The water is carried in a tank 5 mounted 
at the end of the wagon to which the locomotive is 
usually coupled. Pipes 7 extend between transverse 


pipes 8, provision being made for swinging the system of 
pipes from a horizontal position across the top of the 
wagon to a vertical position. A water main 9 extends 
from the tank along the top of the side of the wagon at 
which the doors 3 are arranged, and the pipe system is 
pivoted about the axis of this main. The water supply 
may be turned on and off automatically by swinging the 
pipe system to ite respective position In some cases 
the tank carried on the underframe of the wagon, 
pumps being prov ided to deliver the water to the sprinkler 
system. The invention obviates the use of a separate 
quenching tower (Sealed.) 


MOTOR ROAD VEHICLES. 


458,206. Benson Motor Body Company, Limited, 
of West Bromwich, and J. E. Bissell, of West 
Bromwich. Tipping Vehicles. (3 figs.) October 23, 
1935.—The invention is a tipping vehicle having an end 
tipping body built on runners, which carry a set of aligned 
—_ brackets connected to another set of aligned pivot 
rackets on the vehicle underframe. The pivot brackets 5 
associated with the vehicle underframe are arranged as 
far forward as possible, are secured to the upper flanges 
of the ongitudinals 7, and are connected by a 
transverse fulcrum shaft fixed in the eyes of the brac kets 
The brackets 9 with the runners 10 the 
body frame are secured to the undersides of the runners 
10 at points which lie well forward of the fulcrum shaft 
when the body is horizontal. The brackets 9 are aligned 
one with the other, and each has fixed therein a pivot pin 
11 the ends of which project at either side of the runner 10 
The ends of the fulerum shaft also project laterally of 
the chassis longitudinals 7 and are connected to the ends 
of the pivot pins by links 12 A pair of links 12 
provided at each side of the vehicle, one link being 
mounted on either end of each pivot pin 11 and the lower 
ends of each pair of links being mounted on the adjacent 
extremity of the fulcrum shaft The links of each pair 
are spaced apart by distance pieces and retained on the 
pivot pins 11 and fulerum shaft by cotters. The body, 
in the horizontal position, is supported on bearers 14, 


chassis 


ot 


associated 


1s 








front end of the body and another just behind the runner 
brackets 9 so that the front portions of the links 12 
rest on it. The depth of the bearers 14 is such that, 
in the horizontal position of the body, the links 12 are 
inclined downwardly in a rearward direction. When 
the elevating gear 16 is operated, the body is first tilted 
about the axis of the pivot pins 11 associated with the 
runner brackets 9, the parts of the runners 10 to the 
rear of such brackets 9 moving downwards between the 
two pairs of links 12 and finally engaging the end portions 
of the fulcrum shaft, after which the body and links 12 
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(458,206) 7 
as a whole about the axis of the fulcrum shaft 


nvot 
A the axis about which the body tilts during the first 
part of the tipping movement is disposed between the 
fulcrum shaft and the longitudinal centre of the body, 
the proportion of the load to be lifted during such initial 
movement is less than is the case with a body pivoted 
in the normal manner, and in consequence the effort 
required to operate the elevating gear is greatly reduced. 
By the time the runners 10 have come into contact 
with the fulcrum shaft, a considerable portion of the 
load will have gravitated to the rear of the body, and 
hence the second part of the tipping operation can he 
effected without increased effort (Sealed.) 


RAILWAYS AND TRAMWAYS. 


473,839. The English Electric Company, Limited, 
of London, and E. A. Binney, of Ilkley. Flexible 
Coupling. Figs.) April 17, 1936.--The invention 
\ a torque-transmitting flexible coupling of the 
type in which a single compression spring is located 
between two plungers and is compressed from one end 
or the other, according to the direction of the drive 
The cylinder housing the spring stands clear of any part 
of the coupling member on which it is fixed, and is formed 
with a foot which is bolted on to the face of the coupling 
an edge formed on this face, or a key 


(5 


member, while 


projecting from a recess formed in it, engages a comple- | 


the foot. This 


mentary formation on arrangement 
relieves the fastening bolts of most of the direct forces 
due to the load on the coupling and to the centrifugal 


force on the spring unit \ flange or gear wheel 1 on 
a driving quill embracing the axle carries the spring units. 


Fig. i. . = Fig. a 





The foot 46 on the cylinder 4a bears on pads 3a on the 
flange 1, to which it is fixed by two studs. For trans- 
mitting the direct tangential force between the driving 
member and the spring unit there is provided between 
the two studs a radial key 9 lying in recesses in the foot 
4b and the pad 3a. To relieve the studs of the forces 
due to the turning moment of the drive, a circumferen- 
tial spigot 3c is provided on the pad 3a, with which a 
corresponding circumferential lip formed on the foot of 
the cylinder engages. An alternative 
shown in Fig. 2 has the spring units mounted on the 
locomotive wheel and engaged by driving pieces which 
project through the gaps between the spokes from the 
driving on the quill Each cylinder 4a is 
provided with a pair of fixing lugs, one secured by 
fixing screws to a pad Ila carried on one of the wheel 
spokes close to the boss, and the other to a similar pad 
lle, close to the rim. For relieving the fixing bolts of 
any radial forces, machined circumferential edges lle 
are provided on both pads, between which fit closely 
corresponding machined edges on the cylinder 4a. The 
key for relieving the bolts of tangential forces is in the 
form of register rings 14, through which the fixing bolts 
( Sealed.) 


mem ber 


pass 
MISCELLANEOUS. 


British Coal Distillation, Limited, C. 
of Westminster. 
(2 Figs.) July 17, 


478 ,269. 
Machen and E. H. G. Aram, 
Automatic Hopper Charger. 


1936.—The 
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invention is an automatic apparatus for 
maintaining a constant amount of solid material in 
hoppers, especially those which are enclosed or in- 
accessible, and consists of a tipping bucket mounted 
within the hopper. A is the feed hopper situated over a 
machine. A bucket B is mounted upon a shaft sup- 
ported by bearings on the hopper side. One end of this 
shaft projects through the hopper side and carries a 
lever and balance weight and a chain wheel, to which is 
secured a link chain 4. From the free end is suspended 
a rod 8, passing through a hollow weight 5. The top 
of this weight is formed into a collar which operates an 





construction | 





electric switch lever. C is the inlet to the hopper. The 
balance weight is adjusted so that when empty the 








| 
| 
| 
| 
| 
| 


bucket is held in the vertical position and the contacts 
of the switch are closed, the weight 5 being supported 
just clear of the switch-operating lever by the collar on 
the lower end of the rod 8. An electric motor operated 
| by the switch drives the feeding conveyor and the 
| rotary valve C. When the bucket is filled it overturns 
| and the chain wheel rotates with the shaft, unwinding 
the chain 4 and lowering the rod 8 and the weight 5 
into contact with the switch lever. The switch breaks 
the motor circuit and stops the feeding conveyor and 
|} valve. During the discharging operation, and when the 
contacts of the electric switch are still open, a certain 
amount of material may remain in the bucket and prevent 
| it from returning to the filling position until sufficient 
| material has been discharged from the hopper to allow 


the bucket to empty itself completely.—( Sealed.) 
478,315. J. H. Walker, of London. In- 
sulated Floor. (2 figs.) July 14, 1936.—The in- 


vention is a sound and heat insulated floor having an 
uncemented layer of hard, light material sandwiched 
between layers of the flooring materials. The inter- 
mediate layer consists of small lumps of dried pumice, 
voided anhydrite or anhydrous calcium sulphate in 
graded sizes of from } in. to 1 in., without any dust. 
A concrete floor slab A is reinforced at B. On this 
slab is laid an intermediate layer C of loose lumps of 
pumice or anhydrite, covered by a sheet of waterproofing 
material D. On the latter is cast, in situ, a concrete 
layer E which has buried in it floor joists which are con- 
nected together in pairs by straight steel rods L. The 
| joists support floor boards M. Where a hollow party 
wall rests on the cement layer E, the continuity of the 
| latter is broken, to permit of the layer C to be continued 
upwards into cavities in the wall. Sounds are thereby 
| prevented from travelling horizontally along the layer i 











into the rooms of, say, a neighbouring flat. Under party 
walls the lumps of the material forming the intermediate 
layer have to withstand considerable compression with- 
out settlement. Strips of steel are embedded on edge in 
the layer to counteract any tendency for the material 
to be displaced laterally under heavy loading. In other 
parts of the floor area, not so heavily loaded, the sound 
insulation can be further increased without detriment 
to the stability of the floor by the admixture with the 


pumice or anhydrite of 25 per cent. to 33 per cent. of 
granulated cork. The thickness of the intermediate 


layer will depend upon circumstances, but usually a 
thickness of 1 in. to 3 in. will be suitable, depending 
somewhat upon whether the space allotted to the layer is 
also required for the laying of service conduits Q em- 
bedded in the material. The intermediate layer not 
only serves to reduce the conduction of sound and heat 
| through a floor, but, if it is hermetically sealed between 
the upper and lower layers, also to render the floor 
vermin-proof. Provided that the upper layer is made 
crack resistant and impervious to water, its surface can 
| be thoroughly washed without danger of damage to the 
material of the intermediate layer.—-( Sealed.) 
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FOUR-LIFT SPIRAL-GUIDED 
GAS-HOLDER AT SHEFFIELD. 


Tue gas supply of the city of Sheffield and the 
immediate environs was provided, until 1918, by 
the three works of the Sheffield Gas Company, but 
in that year steps were taken to utilise some part 
of the great quantities of gas produced in adjacent 
coke-oven plants and previously blown to waste. 
The experiment proving successful, the scope of 
the scheme was widened, and, in 1931, Parliamentary 
sanction was obtained for the construction of the 
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spondingly extensive storage capacity, and it is to the painting, in order to render it as little con- 


augment this capacity, in view of the increasing | spicuous as possible. 


industrial consumption, that the company has 
recently erected at Low Wincobank a spiral-guided 
gas-holder capable of containing 8,000,000 cub. ft. 
of coke-oven gas, claimed to be the largest of its 
type in the world. The holder, which was inaugu- 
rated on June 29 by H.R.H. the Duke of Kent, 
has been constructed by Messrs. Newton, Chambers 


|and Company, Limited, Thorncliffe Iron Works, 


near Sheffield, by whose courtesy, and that of 
Mr. R. Halkett, general manager and secretary of 
mom 
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South Yorkshire gas grid—the only system of 
its kind in the British Isles. By means of the grid, 
the gas generated as a by-product of coke is now 
supplied directly to the gas company’s works by 
four coke-oven plants, and further supplies can 
be drawn from nine additional plants to supplement, 
as occasion requires, the output to the company’s 
supply area of 315 square miles. This area includes 
the districts of eight smaller undertakings which 
have been acquired since 1924, and represents some 
1,233 miles of supply mains. The coke-oven gas 
mains connected to the grid total 56 miles, and | 
during 1937 the volume of coke-oven gas dispensed | 
amounted to nearly 10,000 million cub. ft., which 
was almost exactly double the company’s output 
in 1927. Of the gas now supplied, three-fourths 
is used in industrial heating. The demand is, | 
therefore, subject to heavy peaks, requiring corre- | 


| 
| 
| 
| 


the Sheffield Gas Company, we are enabled to put 
on record the following particulars of its construc- 
tion. A general view of the holder is given in 
Fig. 13, on page 336, and arrangement drawings, 
and plan of the foundations, in Figs. 1 to 11, above, 
and on pages 324 and 325, and on Plate XIV. 

Low Wincobank, where the 


in the Blackburn valley, about 3} miles north-east 
of the centre of the city. The internal diameter 
of the tank being 250 ft., and that of the uppermost 
lift 237 ft. 9 in., while the total height to the centre 
of the crown, in the fully-inflated condition, is 
233 ft. 9 in., the holder is a very prominent feature 
in the valley, even though its proportions tend to 
disguise its actual bulk to some extent. At present 
it is still unpainted, but we understand that the 
intention is to adopt a measure of camouflage in 


The preparation of the site and foundations for 
a structure weighing, with contents, more than 
72,000 tons, was in itself a contract of some magni- 
tude. The existence of the partly-demolished 
buildings of the abandoned foundry gave reason 
to suspect the presence of underground drains and 
culverts, and early Ordnance Survey records indi- 
cated that the bed of sandstone, which here overlies 
the Whin Moor coal measures, had been worked as 
a quarry, and the excavations subsequently filled 
by tipping. Only 30 yards to the north of the site, 
also, there is an outcrop or the coal seam, and 
although no certain information was available to 
show that the coal had ever been worked, the 
possibility could not be disregarded that forgotten 
workings might exist beneath the site. Trial shafts, 
which were sunk to a depth of 28 ft. as a pre- 
cautionary measure, justified the suspicion. Suit- 
able reinforcement was therefore introduced after 
the site had been cleared to expose the Whin 
Moor sandstone, and levelled to 13] ft. above the 
Ordnance datum. In addition, the superficial 
loading was restricted to 2 tons per square foot 
over the doubtful areas, allowance for this condition 
being made in the design of the concrete foundation 
raft. The whole of this preliminary examination 
was carried out under the supervision of expert 
geologists, who certified the load-bearing capacity 
of every part of the sub-structure as the work of 


clearance proceeded. The construction of the 
foundation raft was begun in July, 1936. 
Before proceeding further with the detailed 


description of the gas-holder base, the principal 
dimensions may be briefly summarised. As men- 
tioned, the holder can contain about 8,000,000 
cub. ft. of gas, and stands 233 ft. 9 in. above the 
foundation level when fully inflated. The tank, 





holder has been | 
erected on the site of a derelict iron foundry, lies | 





which forms the lowest section, is constructed of 
mild steel, and measures 250 ft. in internal dia- 
| meter, to the heel of the curb angle joining the 
| bottom to the side plating, by 45 ft. 9 in. in depth. 
|It contains nearly 14,000,000 gallons of water, 
| weighing approximately 61,633 tons. Rising tele- 
scopically from the tank there are four inner sections 
or lifts, each 45 ft. in depth and having internal 
diameters, in order from the tank upwards, of 247 ft. 
6 in., 244 ft. 3 in., 241 ft., and 237 ft. 9 in., respec- 
tively. The innermost lift is domed, the rise of crown 
| being 18 ft. 0Z in. The capacities of the successive 
lifts, again taking them in order upward, are, 
respectively, 2,008,592 cub. ft., 1,991,357 cub. ft., 
1,938,710 cub. ft., and 2,113,567 cub. ft., making 
a total of 8,052,226 cub. ft. when all the lifts are 
fully extended. The pressure required to support 
| the innermost lift alone is 5-01 in. of water; for 
'the inner and second, 7-51 in.; for three lifts, 
| 10-05 in.; and for the four, 12-38 in. The inlet 
| and outlet pipes, shown in Figs. 3, 4 and 5 on page 
324, are 36 in. in diameter. 
The foundation consists of a circular raft of 
| reinforced concrete, 252 ft. in diameter, outside 
of which is a concrete pathway, the extreme diameter 
being 280 ft. The raft is 1 ft. 3 in. in thickness 
except at the periphery, where it is increased in 
depth to 2 ft. over a radial width of approximately 
| 10 ft., to provide a rigid footing for the 64 stanchions 
of the tank. On the north side, where fissures 
occurred in the underlying sandstone, the stiffened 
ring was increased to a depth of 4 ft. The upper 
edge of the foundation raft, at its circumference, 
is 132-25 ft. above Ordnance datum. At the centre 
the level is a foot higher, the raft being domed by 
this amount to ensure that drainage water shall 
not collect beneath the bottom plating of the tank. 
To provide a bed on which to deposit the tank plating 
after riveting, a layer of sand 14 in. in thickness 
was distributed over the concrete, the total quantity 
of sand so used amounting to 300 tons. The 
preparation of the foundation involved 16,704 cub. 
yards of excavation, and its construction required 
4,176 cub. yards of concrete and 157 tons of steel 
reinforcement. The tank bottom consists of in. 
plate, except in the outermost ring and that next 
to it, which are, respectively, ? in. and } in. in thick- 
ness. 

The wall of the tank is constructed in eight tiers 
of mild-steel plating of 28 tons tensile strength, 











324 
! 
supported by the 64 stanchions previously mentioned, | 
which consist of pairs of 12-in. by 3}-in. rolled steel | 
channels, riveted back to back. The successive 
tiers or strakes of plates diminish progressively in 
thickness from the ground upwards, the maximum | 
pressure of 2,800 Ib. per square foot, exerted by the | 
contained water, being equivalent to a stress of | 
13-03 tons per inch depth of the side plates. The | 
stress diagram is reproduced in Fig. 12,0n page 325. 
To meet the stress imposed, the bottom tier is 
made 2 in. in thickness, the riveted joint having | 
an efficiency of 93-8 per cent., corresponding to | 
a joint stress of 6-9 tons per square inch, with | 
rivets 14 in. in diameter. The plate thicknesses, 
rivet diameters, joint efficiencies, and factors of 
safety for the eight tiers are given in Table I 
herewith. 


Tasiel 


Tank Side Plating. 


Thickness Diameter Efficiency es 
Tier of Plate of Rivets of Joint a ~ om 

In In Per cent | oo 
1 2 1% 93-8 4-5 
2 1j le 97-2 | 4-0 
3 1t ii 93-1 | 4-3 
‘ 13 lt 04-8 4-0 
5 la lé 96-7 41 
6 | I* 96-8 4-1 
7 : ti &7°5 4-0 
s 4 { 79-0 6-3 
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All the vertical joints are made with butt-straps 
inside and outside, the straps in the seventh and 
eighth tiers being double-riveted, and those up to 
and including the sixth tier, treble-riveted. The 
attachment of the tank side to the bottom plating 
is made by a curb of 8-in. by 8-in. angle, single 
riveted. The 64 stiffening stanchions, which ex- 
tend for the full depth of the tank, are located 
beneath the carriages guiding the lifts, and take 
all the stresses and loads imposed by the lifts. 
The tank shell, therefore, is stressed only by the 
pressure of the contained water, and is not sub- 
jected to any external loading. The bases of the 
stanchions are formed with feet of 4-in. plate, resting 
directly on the concrete foundation. The steel used | 
in the tank, and throughout the structure, has | 
an ultimate tensile strength of 28-33 tons, in 
compliance with the British Standard Specification | 
No. 15 for Structural Steel. A ruling factor of safety 
of 4 was adopted, based on the minimum ultimate | 
strength, so that no member is stressed to more than 
7 tons per square inch. The riveted joints were 
made in accordance with British Standard Specifica- 
tion No. 153 for Girder Bridges. 

Fig. 2, which shows the tank side in section, | 
also shows the construction of the three inter- 
mediate lifts and the cylindrical portion of the inner 
lift. It will be observed that the side strakes of 
plating in the lifts are lapped with the exposed 
edges upward, a method which provides a definite 
drip point, from the projecting lap inside the shell, 
for condensate to fall clear into the tank. A develop- 
ment of the inner lift side plating is given in Fig. 7, 
on Plate XIV. The crown plating appears in Fig. 10 
on the same Plate, which shows the system of girder- 
work constructed within the tank to support the 
crown when the holder is deflated. A view of this 
structure in course of erection is given in Fig. 15, 
on page 336. Fig. 14, on the same page, shows the 
upper curbs of the four lifts within the tank, and the 
rafters and purlins of the supporting frame, with the 
outermost strake of the crown plating partly 
riveted. This illustration also shows the upper ends 
of the spiral guides, which are of H-section, and 
weigh 55 Ib. per yard. 

The second, third and outer lifts have cup and 
dip curbs of 12-in. by 3)-in. channel, to which are 
riveted skirting plates 4 in. in thickness. The 
skirting plates of the dip curbs are 2 ft. 5} in. deep 
and are connected by butt joints, with single straps 
of }-in. plate, 10 in. wide, and }-in. rivets. The 
cup curbs, which are provided on the second, third 
and inner lifts, have skirting plates 2 ft. in depth, 
joined by laps 2§ in. wide and rivets j in. in dia- 
meter. A 2}-in. by }-in. convex beading is riveted 
inside the unsupported edge of the skirting in both 
The bottom curb of the outer lift is formed 


curbs. 


with a side plate § in. in thickness and 2 ft. 6 in. | 
deep, a flange plate 10 in. wide by } in. thick, and | 
a butt-jointed 9-in. by 34-in. channel. 


The side | 
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plate also is butt-jointed, with single straps 10} in. 
wide by @ in. thick and rivets # in. in diameter. 
This curb, which has a total cross-sectional area of 
15-86 sq. in., carries a stress of 5-3 tons per square 
inch. 

The framing of the outer lift consists of 80 vertical 
stays of 10-in. by 3-in. channel, spaced at about 
9-ft. 88-in. centres, attached at the bottom to the 
g-in. side plate of the curb and at the top to a 
side strake of j-in. plate, 2 ft. 6 in. deep. Diagonal 
bracing is provided by 64 12-in. by 3-in. flats, 
attached at 45 deg., and serving also as doubling 
plates behind the guide rails. At top and bottom, 
the ends of the diagonal stiffeners are welded to 
the side plates. Above the bottom -in. side 
plate, and beneath the strake of j-in. plate at the 
top, is worked a single strake of j-in. plating, 
2 ft. 9 in. deep in each case. The remaining eight 
intermediate strakes, each 4 ft. 3} in. in depth, are 
of 9 B.W.G. sheet. For access purposes, four man- 
holes are provided, equally spaced at 90 deg., in 
the strake of }-in. plate above the bottom curb. 

The scantlings of the third lift are generally 
similar to those of the outer lift, with minor varia- 
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tions due to its smaller size and to the different 
form of the bottom curb, already noticed. The 
| depths and thicknesses of the successive strakes of 
| plating are the same as in the former case, but the 
vertical channel stays number only 72, and are 
spaced on centres about 10 ft. 7Z in. apart. The 
diagonal stiffeners, and the guide rails, are each 56 
in number. The cup curb is provided with 72 rect- 
'angular flooding holes, 6 in. long by 1} in. deep, 
| cut in the skirting plate 6} in. below its top edge ; 
| and 72 steel pads, 8 in. by 6 in. by 1 in. thick, are 
| welded in the bottom of the cup curb channel, 
in line with the vertical stays, to form rests for the 
|edge of the top skirting plate of the outer lift, as 
| this lift is picked up by the rising lifts above it. 
Similar provision is made in the second lift, but in 
this case the number of vertical stays, cup blocks, 
and flooding holes is 64, the spacing of the stays 
| being 11 ft. 93} in. The flooding holes are of the 
| same size as in the other lifts, but are located } in. 
| below the top edge of the skirting plate. The 
‘number of spiral guides in the second lift is 48. 
The plate scantlings are the same as in the lifts 
already described, and, as in the former cases, four 
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FOUR-LIFT SPIRAL-GUIDED GASHOLDER. 
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manholes are provided for examination. There are | 
differences, however, in the attachment of the 
vertical stays to the bottom curbs. In the outer 
lift, as mentioned, the foot of each stay is riveted 
to a circumferential channel, and this, in turn, to 
a flange ring of flat plate. In the third and second | 
lifts the 10-in. by 3-in. channel of the vertical stay | 
is extended 6 in. below the 12-in. by 3}-in. channel 
forming the bottom of the cup, to which it is 
bracketed with 6-in. by 3}-in. angles. 

The inner lift, of which a developed view is 
given in Fig. 7, on Plate XIV, is the first to rise 
as the holder fills, and has to support the weight of | 
the intermediate lifts as these are picked up in 
succession. Further, being closed at the top, it is 
subjected to stresses which do not occur in the other | 
lifts, and is therefore of a much heavier construction, 
especially in the region of the upper curb. The 
cylindrical portion of the inner lift, for the greater 
part of its height, is in tension, due to the internal 
gas pressure; but the same gas pressure, acting 
upward on the untrussed crown sheeting, tends to 
pull the top curb inward, so that it is subjected to a 
circumferential compressive stress, a reversal of 
stress taking place in the side plating near the 
curb. In the present instance, the tensile stress 
n the lower side plating, due to the gas pressure, 
is calculated to reach a maximum of 5-4 tons per | 
square inch, allowing for a joint efficiency of 60 per 
ent., and corresponds to a factor of safety of 5-2. 
(he compressive force in the top curb when the 
holder is fully inflated, however, amounts to 
708 tons, taken on a sectional area of rather more | 
than 136 sq.in. This represents a stress of 5-17 tons | 
per square inch, giving a factor of safety of 5-15. 

The crown of the holder is constructed of con- | 
centric rings of plating, the thickness being in. | 
in the outer ring, decreasing to 9 B.W.G. for the | 
intermediate rings, and increasing again to 3 in. 
at the centre. The successive rings are lap-jointed, 
except the thicker plates of the outer circumferential | 





For the same reason, the two uppermost strakes of 
side plating are butt-jointed. The top strake, { in. 
in thickness and 2 ft. 9 in. deep, has butt-straps of 

& in. plate, 11} in. in width, secured with rivets 
#f in. in diameter. This strake projects some 2 in. 
above the level of the crown sheeting, and the gutter 
thus formed is filled with bitumen to prevent the 
lodgment of water, and consequent corrosion. 'The 
adjoining strake, of }-in. plating, has straps 10 in. 
wide by j in. in thickness, with }-in. rivets. 
These two strakes are also butted on their hori- 
zontal joint, the strap, extending around inside 
the lift, being 5} in. wide and of -in. plate. The 
f-in. plate of the top strake is planed to } in. at 
the joint, to provide a landing for the strap. The 
intermediate strakes, in which the stress is less 
than 1 ton per square inch, are made of 9 B.W.G. 
sheets, but heavier material is again employed 
for the two lowest strakes. The bottom strake, 
§ in. thick and 2 ft. 6 in. deep, is butt-jointed, 
with single straps of 3-in. plate, 10} in. wide, 
and rivets }$ in. in diameter. The strake next 
above it is 3 ft. 33 in. deep, and consists of }-in. 
plating. The construction of the cup curb is 
similar to that employed in the intermediate lifts, 
a 12-in. by 34-in. channel being attached to the 
lowest strake by {-in. rivets at a pitch of about 2§ in. 
To the outer flange of the channel is riveted a 
}-in. skirting plate, 2 ft. in depth, stiffened by a 
24-in. by }-in. convex beading. Cup blocks, 8 in. by 
6 in. by 1 in. thick, and 96 in number, are welded 
inside the cup channel; and, as in the other cup 
curbs, 6-in. by 14-in. flooding holes are cut in the 
skirting plate, to the number of 48 in this instance, 
on a line 3} in. below the top edge of the plate. 

The 48 vertical stays of the inner lift, spaced 
approximately 15 ft. 6} in. apart, consist of 12-in. 
by 6-in. rolled steel joists. The web of each joist 
is extended below the bottom of the cup curb 
as an attachment to the cup brackets, which are 
formed of 7-in. by 34-in. channels in pairs, riveted 


in Fig. 8 on Plate XIV and Fig. 2 above. A curb 
angle, 6in. by 6 in. by fin., connects the outer ring 
of crown plates to the top strake of side plating, 
which projects 3 in. above the heel of the angle to 
form a gutter, except where it is cut away at the 
upper ends of the 32 spiral guides. The inner ends 
of the brackets are connected to each other and to 
the crown plates by a stiffening curb of 12-in. by 
34-in. channel, backed by 3}4-in. by 3}4-in. angle 
intercostals. Where the ends of the channel lengths 
are butted together, a trough-shaped plate, % in. 
in thickness and about 2 ft. 64 in. long, is fitted 
inside the channel to cover the joint. Inter- 
mediate brackets of 34-in. by 34-in. angle, with 
a plate web 3 in. thick, are spaced equidistantly 
between the vertical stays, and are also attached 
to the stiffening curb. The packing strips, required 
to give clearance over the curb angle and the hori- 
zontal butt-straps of the side plating joint, are tack- 
welded to the brackets. The connections of the 
brackets to the stiffening curb are by six bolts 
% in. in diameter, ten more bolts of similar size 
securing the brackets to the crown plates. The 
intermediate brackets are bolted to the side plating, 
through the packing strips, with 16 {-in. bolts, 
but the brackets at the vertical stays are riveted 
in place, these rivets also being { in. in diameter. 
The attachment of the stiffening curb to the crown 
plates, between the brackets, is by {-in. rivets, 
spaced approximately 4-55 in. apart. 

The girder system for supporting the crown when 
the holder is empty, to which brief reference has 
been made, is illustrated in Figs. 10 and 11, on Plate 
| XIV. The stanchions are rolled-steel joists, 9 in. 
| by 4 in., mounted on concrete blocks on the tank 
| bottom, and arranged in five concentric rings about 
|a lattice tower 65 ft. in height, constructed with 
four vertical members of 3-in. by 3-in. angle, 
braced horizontally with 12-in. by 34-in. and 8-in. 
by 3-in. channels, and diagonally with 3-in. by }-in. 
flat bars. The stanchions are connected radially 
and concentrically by two courses of 8-in. by 3-in. 
steel channels. The rafters are rolled-steel, 8-in. 
by 4 in. joists, linked by 9-in. by 3-in. channels, 
and supporting purlins of angles cleated to the rafters. 
The angles vary in size from 3 in. by 2 in. to 5} in. 
by 3 in. The panels of the framing are braced 
with tie rods 1 in. in diameter and 1}-in. turn- 
buckles, the ties being attached with pin joints 
to cleats which are welded in place. To support 
the lifts when the holder is empty or only partly 
inflated, 64 rest blocks are arranged radially round 
the tank bottom beneath them, as shown in Fig. 2. 
Each “block” consists of two 8-in. by 4-in. 
rolled-steel joists placed side by side, and of suffi- 
cient length to accommodate all four lifts. 








rings. These, being regarded as part of the com-| through the extended web of the stay and to 
pression curb, are butted and strapped, to enable 'the 12-in. by 3-in. channel of the cup. The top 
the full area of the plate to be used in compression. ' of each stay is bracketed to the crown as shown 
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THE BRITISH ASSOCIATION 
MEETING AT CAMBRIDGE. 


SECTION G.—ENGINEERING. 
(Concluded from page 310.) 


MAGNETIC MEASUREMENTS, WITH SPECIAL REFER- 
ENCE TO INCREMENTAL CONDITIONS. 


As previously mentioned, a joint discussion on 
the above subject was held between Section G and 
Section A (Mathematics and Physics) on the morning 
of Monday, August 22. The chair was occupied 
by Professor W. Cramp, who said that, as every- 
one present was acquainted with magnetic prin- 
ciples, he would confine his introduction to an 
historical résumé of the events which had led to 
the present meeting. After welcoming the repre- 
sentatives of Section A, of the British Standards 
Institution, and of manufacturing firms, Professor 
Cramp gave the following leading facts: In 1935, 
the British Standards Institution had published 
B.S.S. 601, a specification intended to cover 
magnetic testing of steels for power transformers. 
Dr. L. G. A. Sims had then presented a paper at 
the Norwich meeting of the British Association 
that year, pointing out the importance of those 
cases in which combined alternating and direct 
currents are used simultaneously, as, for instance, 
in communications apparatus. Such cases fell 
outside the power-transformer case. Dr. Sims had 
outlined the differences and had suggested that a 
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new British Standard Specification should be 
framed. Section G had supported that view, and, 
after the Norwich meeting a questionnaire had been 
prepared and circulated widely to ascertain opinions 
as to the desirable scope of an additional specifica- 
tion. The replies had been made known at the 
Blackpool meeting in 1936, where representatives 
of the British Standards Institution had been 
present and had shown a keen interest in the subject. 
This led to the formation, in February, 1937, of a 
B.S.I. Committee and to extensions of Dr. Sims’s 
experimental work to provide the information upon 
which the new specification would be built up. 
This work was now being carried on jointly as 


between Birmingham University and the North- | 


ampton Polytechnic Institute, London, and certain 
of the papers to be read at the meeting would deal 
with the satisfactory progress made with silicon 
steels at low frequencies. Much still remained to 
be done at higher frequencies and with other 
materials, and for that reason the joint discussion 
also included papers by Mr. C. E. Webb and by 
Mr. D. C. Gall, bearing upon these further aspects of 
the investigation. It was important to acknowledge 
the immense help which the formation of the B.S.1. 
Committee had been to the investigators. It had 
strengthened their hands, and enabled the outlook 
of industry to be met. 

Five papers, four of which we will reprint later, 
while one appears elsewhere in this issue, were then 
read. The first paper taken, of which Mr. C. E. 
Webb was the author, was entitled ‘“ Recent 
Advances in Soft Magnetic Materials.”” This stated 
that great increases in permeability and decreases 
in hysteresis loss had been achieved during the 
last ten years, due chiefly to better knowledge 
of the magnitude and distribution of internal 
strains and of the crystallographic anisotropy of 
the materials; for example, pure iron, silicon 
iron and nickel iron. The presence of “ inter- 
stitial ’’ impurities, such as carbon, oxygen, nitrogen 
and phosphorus, were important causes of such 
internal strain. Further, in certain alloys, such as 


the nickel irons, an additional factor giving rise | 


to high permeability was the small magnetostriction 
which reduced the amount of work to be done in 
magnetising. Utilisation of favourable crystallo- 
graphic direction in magnetising was also very 
important and a practical approach to this ideal 
was attained in the modern processes of rolling 
sheet magnetic steels whereby the crystals were 
in some degree orientated in the direction of easy 
magnetisation. The paper concluded by an account 
of some remarkable results achieved during experi- 
ments upon single crystals. 
This was followed by a paper by Mr. D. C. Gall, 
“Instruments for the Measurement of Incre- 
mental Permeability,” which is reprinted on page 348 
of this week's issue of ENGINEERING, so that we 
need not refer to its subject matter here. The 
next paper read was entitled “ Ballistic Measure- 
ments in Incremental Magnetism,’ and was by 
Dr. L. G. A. Sims and Mr. J. Spinks. The authors 
explained that experiments showed that very close 
agreement occurred between ballistic and alternat- 
ing-current measurements, so long as a low-frequency 
sine wave of current was used in the alternating- 
current case. Moreover, there was a considerable 
range of superimposed inductions over which general 
agreement between all methods of measurement 
could relied upon. But these experimental 
results applied to silicon steels and further work 
was needed upon the nickel-iron series. A con- 
venient feature of the ballistic test was that it 
enabled circuit conditions to be adjusted readily to 
stated degrees of moduletion of the polarising 
current. This fact was uvilised in the paper to 


on 


be 


establish values of induction corresponding to full | 


modulation of the polarising force for a typical 
range of silicon-steel samples. It was suggested 
that percentage modulation might form an acce pt- 
able means of limiting the range of incremental 
measurements for industrial purposes and 
with such limitation, the general problem of incre- 


mental measurement would be considerably simpli- 


tied. 


The title of the next paper was “‘ Harmonic Power 
in Iron Testing,” 
Greig and Mr. J. 


Mr. J. 
In making power 


its authors were 


Parton. 


and 


E. 


that, | 
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| measurements with the alternating-current potentio- 
meter, the authors pointed out, it was necessary 
to bear in mind that the quantities observed were 
the fundamental components of voltage and current 
and their phase difference, and that where har- 
monics were present in the supply, or where the 
circuit was non-linear, the total power in the various 


manufacturers might work on equal terms with 
their continental competitors. He considered that 
discussion of these matters before the British 
Association was very helpful to industry, in that 
it provided advance information. He thought that 
test procedure should be in two parts, one giving 
exact information and one dealing with routine 


circuit elements might differ appreciably from that | tests of the type mentioned by Mr. Gall. 


calculated from the potentiometer indications. Ex- 
periments were described in which the total power 
was measured under distorted conditions by a 
quadrant electrometer. The results showed good 
jagreement with alternating-current potentiometer 
|readings when the latter were corrected by sub- 
traction of the harmonic power. But it was found 
that, using a Lohys sample, a fairly heavy polarisa- 
| tion of 5-0 Oersteds could be employed without the 
correction exceeding 5 per cent. at the superimposed 
induction value of 2,000 Gausses. For lower polarisa- 
tions, much higher inductions were needed to pro- 
duce that order of discrepancy. Definite specifica- 
tions of circuit conditions, together with limits of 


Dr. C. Dannatt said that he had been very 
interested in the advances described by Mr. Webb, 
as these would, in due course, affect industry 
directly. With regard to the experimental papers 


| which had been read, the work was very interesting, 


polarisation and alternating induction, were recom- | 


mended by the authors. 

The final paper was by Messrs. E. V. D. Glazier 
and J. E. Parton, and was entitled “ Relative 
Measurements on Rings and Cores in Incremental 
Testing.” The possibility of using a transformer- 
stamping assembly in place of the usual ring 
assembly was discussed with the aid of characteristic 
experimental data. The differences found varied 
with the degree of polarisation and could not be 
entirely attributed to the unavoidable air gap 
present in the transformer core. The authors also 
dealt with the effects upon incremental permeability 
of tightening the core clamps, of re-assembling the 
specimen, of employing different sized cores of a 
given material, &c. 


by experimental results. The authors reached the 
conclusion that test samples of the assembled core 
type could be relied upon to give good repeat 
accuracy if assembled in the interleaved fashion, 
| but that the ring type of sample was essential if 
| fundamental information upon the iron itself were 
needed. 

In opening the discussion, Professor Cramp 
briefly reviewed the papers and then invited the 
representatives of the British Standards Institution 
and of industry to give their views. The first 
speaker, Mr. J. F. Stanley, drew attention to the 
| fact that the British Standards Institution was an 
industrial organisation which must hold a balance 
between research and industrial utility. The first 
essential was a specification suitable for practical 
purposes, even if revision had to be made later. 
The experimental work was interesting to him, 
because the B.S.I. had usually approached the 
commercial research organisations for experimental 
data. In the present whilst commercial 
people were helping greatly in various ways, the 
actual experiments were being carried out in the 
colleges. 
|ciple. A good deal had already been done towards 
ithe specification, and the committee work and 
research work were usefully augmented by dis- 
cussion before the British Association. He empha- 
sised, however, that the discussions should not 
tend towards actual proposals. Now that a British 
Standards Committee existed, it was very desirable 
that it should make all the actual decisions. 

Mr. R. Sankey, commenting first upon Mr. Webb’s 
paper, drew attention to the new developments in 
industrial sheet steels ; for example, the important 
cold-rolled silicon-steel product. With regard to 
the papers by the other authors, he felt that it was 
necessary for the investigators to be open-minded 
as to tolerances. For example, the steel manufac- 
turer’s quantities might be 20 tons to 50 tons of 
steel sheets or 15 tons of small stampings at a time, 
whilst the research worker's corresponding quantity 
of the material might be only a few ounces. Again, 
the differences in materials might, in extreme 
cases, be obscured by differences due to faulty 
stamping. A British Standard Specification would 
be very useful, but he wished to emphasise that 
steps should be taken to ensure that the specification 
was accepted internationally, in order that British 


case, 


The practicability of dispens- | 
ing with a search winding during routine loss and | 
permeability measurements was also demonstrated | 


| in 


and he hoped that the workers would turn their 
attention later to general incremental measure- 
ments on ferromagnetic materials, as such measure- 
ments might provide very important clues to physical 
problems. Commenting upon Mr. Gall’s paper, 
he drew attention to the disc type of torque magneto- 
meter, which had great importance and might be 
applied to the incremental case. With regard to 
the ballistic tests described by Dr. Sims and Mr. 
Spinks, they had proved agreement with alternating- 
current tests on silicon steels, but he believed 
that agreement would not be found with nickel 
irons. He had been interested in the paper on 
harmonic losses by Messrs. Greig and Parton, and 


drew attention to the fact that volt-amperes, 
as well as losses, were affected. He had found 


analogous problems in metering with mercury-are 
rectifiers. 

Professor G. W. O. Howe said that he was 
impressed by the very wide field which the papers 
had covered, and was particularly interested in the 
very high permeabilities revealed by the latest 
researches described by Mr. Webb. With regard 
to the question of distortion factor, he had made 
inquiries as to German practice, and found that 
the harmonic content was referred to the R.M.S. 
value either of the fundamental or of the complex 
wave. The Germans had used the factor chiefly 
acoustic work, where either definition was 
satisfactory, but if a decision had to be made he 
thought that the R.M.S. value of the fundamental 
was the better criterion. 

Mr. W. Randall, speaking as a representative 
of manufacturers of nickel-iron alloys, said he 
felt that the effects which authors had shown fo1 
silicon steels would be much greater with nickel 
irons. The experimental work should be corres- 
pondingly extended. With regard to Mr. Webb's 
remarks upon the effects of impurities in alloys, 
Mr. Randall said that he had found atomic order 
also to be very important ; the influence of molyb- 
denum and chromium was considerable in that 
connection. Further, crystallographic direction 
was important in nickel irons as well as with the 
silicon-steel alloys. 

Mr. K. Macfadyen said he was interested to find 


|that Mr. Sankey, who was a producer of magnetic 


He regarded this as a very useful prin- | 


| properties of the material. 


| ton’s 


materials, should suggest the division of the specifica- 
tion into parts: (a) Tests, not necessarily 
absolute, for use on a production scale (for quality 
control, &c.) and (b) accurate tests 
(using ring samples, &c.) to determine the exact 
As a representative of 
a consumer of Mr. Sankey’s products, he said that 
the same idea had been forced upon his attention 
during the last few months. The second class of 
test would be exactly that required for design 
purposes. Referring to Messrs. Glazier and Par- 
paper, he doubted the wisdom of labelling 
the figures with the value of H, calculated from the 
current on the assumption of a uniform core. The 
test showed how H, was reduced by the influence 
of the joints. To specify H, as a constant, there- 
fore, was rather misleading, since the very incon- 
stancy of this quantity was the main cause of the 
phenomena which the curves were designed to show. 
Perhaps consideration should be given to the use of 
B,, instead of H the independent variable in 
such cases. 

Dr. E. H. Rayner referred to the difficulty of 
issuing any specification which would immediately 
prove satisfactory to all parties. He knew of 
several cases in which, despite careful preparatory 
research, revision of a specification proved necessary 
very soon after it had been issued. There were 
precedents for issuing tentative specifications for 


two 


acceptance, 


Pp as 
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alternating-current test, but in virtue of its sim- 
plicity and the absence of any ambiguity as to the 
meaning of the result obtained, the ballistic test 
could possibly be retained as an alternative with real 
utility in certain practical cases. The suggestion 
developed in the paper of using 100 per cent. 
modulation to set an upper limit to the useful 

















fp range of measurement was an important first step 
a towards setting the necessary limits. One point, 


aig So 

’ a Supply _ however, required consideration ; 100 per cent. 
\ ak waaee ~ | current modulation might, in many cases, be far 
from representing practical operating conditions. 

For example, in many circuits in which iron-cored 
chokes were employed, 100 per cent. voltage modula- 
tion might be approached without the current 
modulation through the choke attaining any con- 
| siderable value. In regard to the general question 
of methods of measurement, it should not be over- 
looked that, with modern cathode-ray oscillograph 
and amplifier technique, the “ dynamic ” hysteresis 
loop could be delineated very simply and with 


(6518.0.) 
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a period of one year, and he thought that it might 
be advisable to adopt that procedure with the new 
specification for incremental magnetic testing. 

Mr. Sowter drew attention to the ‘ Ferrometer,”’ 


an instrument of German manufacture, which | considerable accuracy. This might provide, with 
might provide a short cut to the incremental! an accuracy adequate for practical purposes, the 
measurement. With regard to test results, he | essential information about the iron under actual 


thought that it might be better to express polarisa- 
tions in terms of induction rather than of magnetis- 
ing force. For example, it was necessary to keep 
in mind that certain nickel-iron alloys saturated at 
an induction of 4,000 Gausses. Mr. D. A. Oliver 
said he felt that the various divisions of the subject 
which the investigators were using in their work 
might prove insufficient unless the underlying 
physical effects were included. 

Mr. J. E. Parton, speaking as one of the in- 
vestigators who had been closely concerned with 
the work, stated that he believed that the time was 
ripe for close consideration of practical limits. For 
example, co-operation with manufacturers and 
users was needed in respect of the agreement zone 
A B defined in the paper by Dr. Sims and Mr. Spinks. 
With regard to Mr. Webb’s paper, he pointed out | 
that the very high permeabilities claimed for the 
newer materials might be no guide to the behaviour 
of those materials under polarised conditions. As 
an example, he drew attention to the reversal of | 
order of permeabilities as between annealed and | 
unannealed specimens when polarised, as shown 
in the paper by himself and Mr. Glazier. 

Mr. J. Greig, the last speaker in the discussion, 
referring to the paper by Dr. Sims and Mr. Spinks, 
said that this summarised admirably the position 
regarding a ballistic test in relation to incremental 
conditions. It would appear to be somewhat re- 
dundant to call for a ballistic test in addition to an 


operating conditions at any particular frequency. 


that time would not permit the authors of papers 
to give their replies to the points raised, but such 
replies could be communicated later. He wished to 
emphasise the hard work which the investigators 
had put in, and he hoped that the very helpful 
collaboration between the British Association and 
the British Standards Institution would continue, 
and lead to further papers at the next meeting. 
This was endorsed by the meeting. 

The Association will meet next year at Dundee 
from August 30 to September 6. 








THE EMPIRE EXHIBITION 
AT GLASGOW. 


(Continued from page 214.) 


Owine to the large size of the work normally 
carried out by the firm, the exhibits of Sir William 
Arrol and Company, Limited, 85, Dunn-street, 
Bridgeton, Glasgow, S.E., mainly consist of models. 
These include working models of movable bridges, 


and so on. 


of welded construction. 


electric 


Professor Cramp, in closing the discussion, said | 
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| machine is of all-welded construction, and _ is 
designed to meet the requirements of those who 
want a simple gas cutting machine capable of 
| dealing with all ordinary work, yet being within 
the reach of small firms. 'The machine will cut steel 
6 in. to 9 in. thick and over an area of 5 ft. by 3 ft. 
at one setting. Profiling may be done direct from 
a drawing or template. A radius arm, with a 
floating centre, is used for cutting circles. Oxy-coal 
gas, acetylene, or any of the modern compressed 
industrial gases may be employed. The general 
aim in the design has been to make the base frame 
|as rigid as possible, and the moving part light and 
frictionless. The base is of heavy channel steel 
| welded together, with a braced vertical arm carrying 
| the double hinged arms. The longer arm is forked 
}as shown, the upper half carrying a motor-driven 
tracing head, and the lower a cutting burner. The 
tracing head moves on a template or drawing placed 
on the table. The arms are of large-diameter, 
|light-gauge steel tubing, welded together. The 
main arm is balanced, and all the pivots are fitted 
| with ball bearings. The table is of welded steel, 
| and is covered with a renewable Masonite surfacing. 
| This reduces the risk of slip of the tracing wheel to 
| a minimum, and also enables a drawing or template 
| to be easily fixed in place. The table swings back 
to allow heavy work to be placed in position by a 
crane. The tracing head floats vertically with a 
constant downward pressure on the tracing wheel, 
|} and any irregularity in the level of the table does 
| not affect the operation of the machine or the speed 
| and load on the motor. The tracing wheel is driven 
| through worm-reduction gearing, in which provision 
|is made for taking up play. The motor is fitted 
with the firm’s own type of electro-mechanical 
| speed regulator. The arrangement of the regulator 
|is shown diagramatically in Fig. 49. A governor 
|is fitted to the motor shaft, and a lever operated 
| from the governor spring compresses two spring 
| struts. To these struts are fitted insulated tungsten 
| contacts, which short-circuit a resistance in series 
|with the motor supply. When the speed falls 
| below the normal figure, the resistance is cut out, 
land the speed again rises immediately. Any 
| tendency of the speed to rise excessively is checked, 
as the governor compresses the springs, and the 
resistance is again inserted in the circuit. The 
|contacts are continually vibrating, and the speed 
| is kept constant within fine limits, and is unaffected 
| by load or mains-voltage variations. The speed 
is varied by means of a leaf spring, fixed as shown 
| to the governor-operated lever, which weakens the 
|effective push of the struts at low speeds. The 
|regulator gives a 1-to-5 speed variation, and the 
speed may be altered while the machine is working. 
|The head is fitted with an adjustable lamp. The 
| cutting burner is of simple construction and is 
easily dismantled. It is raised or lowered by 
|means of a rack. The main cutting oxygen valve 
| is controlled by a Bowden wire, the operating lever 
being fixed to the edge of the table near the motor 
switch, as shown in Fig. 48. Two cocks are fitted 
| to the burner itself for adjusting the gas and heating 
oxygen. The oxygen and gas tubing is of aluminium 
alloy with rubber tubing at the bends. An adjust- 
able radius arm, and an extension piece for the 
burner spindle, are included with each machine. The 
| former dispenses with drawings, &c., when cutting 
| circles, and the latter enables the whole machine 
|to be placed on large plates, allowing cutting to be 
| done on plates outside the normal capacity. 

In the electric welded riveting machine already 
referred to, the web, flange plates, stiffeners, and 
cylinders are all separate units cut out of mild- 
steel plates, and electrically welded up to form a 
single unit. The machine has a gap of 18 in., a 
| daylight of 18 in., and can exert a pressure of 
50 tons. The valve gives a delayed action, and 
|can be set in 10 seconds. The welded construction 
gives a minimum of spring, the actual spring on full 
joad being only about 4, in. 
| Weighing, counting and testing machines for a 





| 





and examples illustrating heavy types of building | wide range of industries are exhibited by Messrs. 
construction, overhead cranes, charging machines, | W. and T. Avery, Limited, Soho Foundry, Birming- 
In addition to these models, the firm | ham. 
are showing the gas profiling machine illustrated in 
Fig. 48, above, and a hydraulic riveting machine 
The profiling 


The outstanding exhibit in the weigher 
| group is an industrial visible weigher and totaliser 
which indicates the weight of each individual load, 
and also totalises the weight of all loads which 
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have the machine. This is 


illustrated in Figs. 50 to 52 above, and on page 329. 


passed over weigher 
As shown, the platform is incorporated in a roller 
conveyor, so that any commodity can be weighed 
which can be handled by ordinary conveyor methods. 
The weigher is made in several other forms, such as 
a platform weighing machine with semi-automati 
totaliser, a continuous bulk weigher and totaliser 
applied to a conveyor band, and an automatic net 
totaliser in which the tare weight of the vehicle o1 


container is automatically deducted. The mech 
anism of the machine is illustrated in Figs. 50 and 
St. ‘This mechanism transposes, or converts, the 
travel of the dial pointer into a power-driven 


movement actuating a weight-totalling device, after 
the actual weighing operation has been carried out, 
without the accuracy of the weighing 
This is effected by driving a measu 
back from the load point to zero, and 
recording the travel in verms of weight on a counter 
The time required for totalling is less than that 
needed for the weighing operation, so that the use 
of the totalling device does not increase the weighing 
time, the latter being determined by the operation 
of the weighing mechanism. A standard Avery 
industrial visible-weighing machine is employed, 
shown in Fig. 52 The weighing spindle a, Fig. 50, 


affecting 
mechanisn 


ing arm 


carries the weighing arm /, and also a light six 
pole permanent magnet This magnet attracts 


and holds an iron clutch dise d, to which is attached 
the measuring arm + When the load is placed on 
the weighing arm and the measuring arm 
therefore rotate together, and the weight is indicated 


the scale, 


in the normal way. The clutch dise d rotates 
between two clutch rings f, but in the weighing 
condition is approximately 4 in. clear of them. 


One clutch ring is secured to a boss g fixed to the 
transposing unit spindle A, while the other is fixed 
to a member ¢ which is capable of sliding laterally. 
rhis sliding member is attached by three studs j, 
these studs passing through the fixed clutch boss g 
to an armature plate 


This plate is in front of an 


electro-magnet /, and when this is energised, which 
occurs either manually or automatically when the 
weighing pointer has come to rest, it attracts the 
armature plate k. This plat the sliding 
clutch member ¢ by means of the three studs, and 
being more powerful than the permanent magnet c. 
pulls the clutch disc d away from the permanent 
The clutch dise d is then tightly gripped 
between the clutch rings f clear of the permanent 
The electric motor m, Fig. 51, now drives 
the transposing spindle h so that the measuring arm 
e travels back to zero the distance covered 
by this backward travel is the same as that travelled 
forward by the measuring arm to the load point, 
it may be measured and registered in terms of weight 
Upon reaching zero, the 
and a pin o on 


moves 


magnet. 
magnet 


Since 


ounter. 
measuring e strikes a stop n, 
the end of the arm and opens an electric contact p, 
which the The over-run of the 
motor is absorbed in a slipping clutch q on the 
motor spindle. When the load removed from 
the platform, the weighing arm 6 returns to zero and 


upon a suitable 


inn 


stops motor m. 


is 


opens another electric contact which de-energises 
the electro-magnet /, enabling the permanent 


to reclutch the measuring arm. The unit 
Since the move- 


magnet 
is then ready for the next load. 
of the transposing unit spindle is 
driven, it may be employed for driving the counter 
without any fear of friction affecting the accuracy 
of the weight record. The total weight can be 
given in any desired form, either in English or 
metric units, not only at the weighing point, but, if 
desired, also at some point at a distance. Printing 
counters can also be arranged so that the total 
weight can be printed on a ticket or invoice. 

To represent their well-known metal-clad switch- 
gear at the Empire Exhibition, Messrs. A. Reyrolle 
and Company, Limited, Hebburn-on-Tyne, have 
chosen an oil-immersed circuit-breaker. This has 
a rating of 600 amperes at 6,600 volts, and a guaran- 
teed rupturing capacity of 150,000 kVA. and has 
been provided with a plate-glass window in the side 
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W. & T. Avery, LIMITED. 
of the tank to facilitate inspection of the contents 
by visitors. Pyrotenax cable is used for the leading- 
in of the control wiring. Of a rather different charac- 
ter is the model of the first unit-type metal-clad 
switchgear, which was designed for 132 kV. This 
equipment, which has already been fully described 
in ENGINEERING, was constructed by Messrs. Reyrolle 
for the Tongland sub-station of the Central Elec- 
tricity Board. It affords, it claimed, all the 
connections available on the orthodox open-type 
sub-stations, while at the same time the advantages 
of horizontal draw-out of the circuit breaker units for 
inspection are retained. 

The diagram control boards exhibited on the stand. 
a view of one of which appears in Fig. 56, page 330. 
are intended for use with large power plants. A 
suitable reduction in the size of the controlling and 
indicating devices for generators, transformers and 
feeders gives the control engineer a compact repro- 
duction of the circuit conditions and enables him 
to switch and to obtain meter readings with a 
minimum of movement. As will be seen, the con- 
trolling and indicating devices are placed in circuits 
with which they are associated, thus, it is claimed, 
reducing the possibility of incorrect operation to 
a minimum. The circuit breaker control switches 
are of the double-operating interlock type, and can 
be locked in the “off” position by a key. An 
electrically-operated semaphore is provided for each 
circuit-breaker and for the field and earthing 
switches when their position has to be indicated. 
Alternatively, a semaphore may be used with an 
indicator to show the effect of operating a circuit- 
breaker before deliberate action is taken and to 
indicate any disagreement between the actual and 
the intended condition of the circuit-breaker. The 
control switches are mounted beneath the instru- 
ments or in the circuit with which they are asso- 
ciated. The instruments themselves are of the 
flush mounted vertical scale shadowgraph type. 
These, it is claimed, have the advantages of extreme 
legibility of scale, elimination of parallax, and the 
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Messrs. A. REYROLLE AND COMPANY, 


LIMITED. 


possibility of making the instruments part of the | use, they all, where possible, embody the following 


diagram. 
When standard electromagnetic semaphores are 
used, separate lamps are employed to indicate the 
particular circuit-breaker concerned, but where the 
indicators are of the superimposed dual-movement 
type, the sign is given by disagreement between the 


two indicators in the form of a cross. The unit 
principle of construction is used to facilitate 
extensions. 


The same firm are exhibiting four unit panels to 
demonstrate protective systems for power networks. 
These comprise Solker protection, high-speed ratio- 
balance protection, ’bus-bar-zone protection and time- 
graded protection. Of these, the most interesting 
is probably the third, owing to the attention this 
problem has recently been receiving. To meet the 
growing demand for this form of protection, Messrs. 
Reyrolle have recently developed four systems of 
the unit type, in the design of which special atten- 
tion has been paid to stability under straight-through 
fault conditions. With a protective system of this 
type, as distinct from “ back-up” protection by 
over-current and earth leakage relays, the desired 
instantaneous clearance of faults in the ’bus-bar zone 
can, it is claimed, be obtained. This zone includes 
the ‘bus-bars themselves, the orifices and the 
circuit-breakers, as well as the current transformers 
and the connections associated with these parts 
up to the point where the ’bus-bar zone protective 
transformers are mounted. Although each of the 
four systems—leakage to frame, self-check, Dualock 


and time lock—described below has its own field of! as a check relay, as shown ata in Fig. 53. 





The alarms are both audible and visible. | principles : Two lines of defence are provided, ‘.e., 


at least two relays must operate before the breakers 
are isolated. This leads to increased stability as 
regards mechanical operation. Further, in the 
Dualock system, the two lines of defence are indepen- 
dent electrically, so that increased electrical stability 
isensured. If a fault that might endanger stability 
develops in the secondary protective circuit, an 
alarm is given and provision is made for easy 
routine testing. On the occurrence of a *bus-bar 
zone fault, all the circuit-breakers controlling the 
faulty section are tripped, and arrangements can 
always be made for disconnection to take place at 
the remote end of all circuits feeding fault current. 
In order to keep the gear simple, only protection 
against earth faults is provided. 

The leakage-to-frame system is illustrated in Fig. 
53 above. For its use it is essential that the frame- 
work of the switchgear shall be insulated from the 
structural steelwork, though this insulation need 
not be of a very high order. Similarly, insulated 
glands must be provided on both main and pilot 
cables. One of the drawbacks of the system is that 
discrimination between adjacent sections of ‘bus 
bars and between two sets of ’bus bars in a duplicate 
*bus-bar station is difficult to achieve. Further, 
with larger switchgear, it is difficult to obtain and 
maintain the necessary insulation of the framework. 
To make certain that the system does not operate 
inadvertently, an earth leakage relay, energised by 
the main’s feeding circuit or circuits, may be added 
In this 
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Fig.54.SELF-CHECK MERZ-PRICE BUS BAR ZONE 
PROTECTIVE-SYSTEM FOR SINGLE BUS-BARS 
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diagram b is the master relay, c the tripping relay 
and d and e the "bus-bar zone fault and instability 
alarms, respectively. The connections to the trip 
coils of the circuit-breakers are shown at f. 

The self-check Merz-Price system has been 
developed for use where framework insulation cannot 
easily be obtained. Its application to a single *bus- 
bar station is shown in Fig. 54, annexed. It 
depends for its operation on a comparison between 
the total fault current entering a ’bus-bar zone 
and the total fault current leaving it. To ensure 
absolute stability testing windings are provided on 
the Merz-Price transformers g through which a small 
current is made to circulate in such a way as to 
simulate a straight-through fault. These windings 
are so arranged that the current in them is always 
balanced in relation to the protective gear circuit, 
and so long as the latter is in order, no current 
therefore flows in the relay circuit. If the protec- 
tive-gear circuit is out of order, however, a small 
current appears which is insufficient to operate the 
master tripping relay h, but sufficient to operate 
a sensitive alarm relay i. Two relays must, there- 
fore, operate before tripping can occur. The 
connections to the trip coils are shown at f, and 
the ’bus-bar zone fault alarm at d. 

The Dualock system has been specially designed 
for capital power stations where the maintenance of 
supply is of vital importance. As shown in Fig. 55, 
it has two independent locking features which are 
based respectively on the Merz-Price and interlock 
protective principles. These are so arranged that 
if one fails the other still prevents inadvertent 
operation. It is only when both operate together 
that tripping occurs. Another interesting point is 
that there are no auxiliary switches in the current 
transformer circuits. As regards operation, the 
current entering a group of ’bus bars is compared 
on the Merz-Price principle with that leaving the 
group. So long as there is no unbalance between 
the current, the master protective relay k in Fig. 55, 
above, which constitutes the first line of defence, 
remains in operation, and no tripping can occur. 
The second line of defence consists of the directional 
discriminating relays /, of which there is one per 
circuit. One coil of each relay is energised by the 
fault current in its associated circuit, and the other 
by the total fault current fed into the ’bus-bar zone. 
The relay contacts m close when this current is 
flowing away from the ’bus bars, while the contacts 
n close when it is flowing into the ’bus bars. The 
closing of m in any circuit energises a master lock- 
out relay (which is not shown in the diagram) that 
is associated with each ‘bus-bar section, and 
similarly, the closing of n energises a master 
tripping relay which initiates the tripping of all 
the circuit-breakers controlling the section. The 
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Fig. 57. 
plained, the advantage of 
two independent locking 
features to ensure sta- 
bility. 

On the other hand, the 
Dualock system must have 
current transformers that 
balance reasonably well 
against each other on all 
the circuits connected to 
the “bus bars to be pro- 






“] 






tected. As it is often 
difficult to arrange for 
them on an_ existing 


switch-gear, in the time- 
lock system the instan- 
taneous Merz-Price feature 
is replaced by a time-lag 
feature. Accurately-bal- 
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connections are, however, so arranged that the 
master tripping relay is not energised, which means 
that the lock-out function takes precedence over 
the tripping function. In this way a "bus-bar 
section is prevented from tripping, if there is a 
single circuit carrying fault current away from it, 
and it is only allowed to trip if some or all of the 
circuits are carrying favlt current towards it and 
not a single one is carrying fault current away from 
it. The diagram indicates operation on a straight- 
through fault when the protection is stable, because 
relay & has not operated, and the relay / of the 
faulty circuit has operated in the lock-out direction 
m. On an internal fault, all circuit-breakers would 
be tripped owing to the operation of relay k, since 
the Merz-Price feature provided by the master 
protective relay k and the lock-out feature provided 
by the directional discriminating relays / are entirely 
independent of each other, wrong operation of 
either does not cause inadvertent disconnection of 
a ‘bus-bar section. As an additional safeguard, 
an alarm relay can be provided to indicate when 
the protective gear circuit is out of order. The 
Dualock system requires core-balance or line current 
transformers (preferably the former), and in addition 
to the master relays associated with the whole of 
the "bus bars, a relay must be provided for each 
cireuit connected to the ‘bus bars. Both systems 
are instantaneous, and can be applied to any ‘bus- 
bar lay-out, but the Dualock system has, as ex- 
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anced current trans- 
formers are therefore not 
required, and existing line 
current transformers can 
be used. The two lines of 
defence are now a master time-lag relay which ensures 
that tripping cannot take place until it has operated, 
and one directional discriminating relay per circuit 
which functions in exactly the same way as in the 
Dualock system. The master time-lag relay 
although energised by external faults on the system, 
is given a time-delayed action which prevents its 
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complete operation for the great majority of 
system faults. These are rapidly cleared in a well- 
protected network. For the few external faults | 


which persist long enough to allow the master | 
relay to operate, it is claimed, that the lock-out 
feature by itself ensures stability. Thus the time | 
lag has the desirable effect of enhancing the stability 
of the system, even though under internal fault 
conditions, this may be a slight drawback. Further, 
the discriminative disconnection of a faulty *bus-bar 
section, even though with a time lag, makes the 
time-lock system well worth using, particularly in 
existing large-power stations where other forms of 
protection are difficult or impossible to apply. 

In conclusion, it may be mentioned that all the 
high-tension switchgear used in connection with the | 
electrical services of the Exhibition was manufac- | 
tured by Messrs. Reyrolle. 

The malt mill exhibited by Robert Boby, Limited, 
Bury St. Edmunds, on the stand of the Vickers 
group of companies, is one of the various types of 
machines manufactured by them. In this class 
they not only market the two-high mill shown, | 


Two-Hien MALT MILL; 


Messrs. Rosert Bosy, LiMirep. 

but also six- and eight-roll malt mills. The two- 
high mill is illustrated in Fig. In 
crushing malt with two sets of rolls, one above the 
other, the most important point to ensure is that 
the malt kernel, after being cracked and opened 
by the top pair of rolls, should be emptied of its 
contents before passing to the lower set of rolls. 
When this is done, two important results follow. 
The large grits, being no longer confined in the 
envelope of the husk, are reduced without forming 


above. 


57, 


flour. The husks, being practically emptied, 
collapse without being broken up unduly. To 


achieve this result, the firm employ, under the 
first set of rolls, a revolving beater working in a 
stout cast-iron casing. The malt, first crushed 
and opened by the top pair of rolls, falls into this 
casing, is caught by the revolving beater and whirled 
against the sides, thus effectually releasing the 
large grits. In this separated condition it descends 
to the lower rolls, which are set close together. Any 
uncrushed portions and hard ends which still remain 
in the husk are now reduced, and the husk com- 
| pletely emptied whilst retaining its whole condition. 
| The flour and small grits made by the top pair of 
|rolls pass through without further reduction, as 
|the rolls are not set sufficiently finely to reduce 
them ; also the speed of the lower rolls is increased, 
so that the stream of grist passing through is more 
attentuated. The resulting grist consists of 
medium-sized grits, large whole and flaky husks 
free from malt, and a minimum of flour. 

The casing is constructed of cast-iron, and is 
|arranged so that the rolls can be easily removed 
when required without having to dismantle the 
entire mill. The rolls are made of special chilled 
metal, and under ordinary conditions will run 
10 to 15 years—and in some cases even more— 
without requiring re-grinding. The bearings are 
of phosphor-bronze of large diameter. They are 
of ample length, being two diameters long, and are 
self-oiling. An efficient type of explosion preventer 
is fitted under each pair of rolls. Each pair of rolls 
is provided with its own eccentric adjustment 
and indicator, with detachable lever by which the 
adjustment is made, and indicated by pointer and 
scale. This lever, which fits inside the eccentric, 
can be retained by the brewer, so that no alteration 
to the setting of the rolls can be made by the mill 
|hands unknown to him. As a further safeguard, 
| an eccentric strap is provided with a set-screw with 
|special key. Sampling tubes are provided for 
sampling the grist from each end of both top and 
| bottom rolls, in a convenient manner. 


(To be continued.) 





WE regret to record the death of Sir Basil Mott, 
C.B., F.R.S., which took place on Wednesday, 
September 7, in London. Sir Basil was seventy- 
eight years of age, and although perhaps his name is 
not so well known to the public as that of certain 
other eminent civil engineers, his work is familiar 
to a very large number of residents in these Islands, 
since he has not only been closely associated with 
the construction of the London Tube system for the 
past fifty years, but with that of the Mersey road 
tunnel and the construction of numerous important 
bridges throughout the country. Born in Leicester 
on September 16, 1859, Sir Basil was educated at 
Leicester Grammar School and at a college in 
Soleure, Switzerland. He completed his education 
at the Royal School of Mines, South Kensington. 
When at the latter, he won the Murchison Medal in 


1879. After spending some years as mining 
engineer for a number of collieries, becoming 


thoroughly conversant with underground working 
conditions, he commenced his association with the 
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page 156 (1929). Although not comparable in size | After the war, Sir Basil was consulted by the 


| with the Newcastle bridge, the construction of the 
|Wearmouth bridge was of particular interest 
because it was considered undesirable that traffic 
|over the original bridge at the same spot, recon- 
| structed by Robert Stephenson in 1858, should 
| be interrupted. The manner in which this was 
|effected is described in the article referred to. 
| Before passing on to the Mersey road tunnel, refer- 
ence may be made to the vertical lift bridge over the 
| Tees at Middlesbrough, opened by His Royal 
| Highness the Duke of York on February 28, 1934. 
| This bridge is of particular interest because it was 
|not only the first of the vertical-lift type to be 
| constructed in this country, but was one of the 
|largest of this type in the world. The span is 
| 265 ft. over the moving portion. The clearance in 
| the lowered position is 21 ft. at high-water level of 
| ordinary spring tides, and 120 ft. in the raised posi- 
| tion from the same datum. The navigable water- 
way is 250 ft., and the width of the bridge is 56 ft., 


work with which his name will be more particularly | 


associated by becoming assistant to Mr. J. H. 
Greathead. At that time, the London Tube system 
was in its infancy, the only railways of this type in 
existence being the shallow Metropolitan and 
District railways, both steam operated. The first 
tube of modern type was the City and South London 
Railway, originally known as the City and South- 
wark Railway, from the Monument to Stockwell, 


constructed by Greathead between 1886 and 1890. | 


On the completion of the work, in which the 
Greathead shield was first employed on a large 


scale, Sir Basil Mott was appointed resident 
engineer. Several years later, he entered into 


partnership with the late Sir Benjamin Baker, and 
the firm commenced the construction of the second 
deep-level tube, still known as the Central London 
Railway, from the Bank to Shepherd’s Bush. A 
full account of this undertaking was given in 
ENGINEERING, vol. Ixv, page 214, ef seg. (1898). 
Costing 3,114,000/., this railway was opened in 1900. 
Although the construction work was carried out 
entirely by British engineers, we had occasion to 
express regret at the time that practically the 
entire mechanical and electrical appliances com- 
prised in the equipment were of American design 
and construction. The tunnels were constructed 


on the well-known Greathead system, and the | 
experience gained in the construction and operation | 
of this line proved to be of the greatest value when | 
further extensions to the Tube system came to be | 


undertaken. 

Some time after the completion of this work, Sir 
Basil became a partner in the firm of Mott, Hay 
and Anderson, and he was the senior partner in 
this firm at the time of his death. 


relating to road transport. The widening of the 


Kingston and Blackfriars bridges, with which Sir | 


Basil was associated, was carried out while he was 
associated with Sir Benjamin Baker. Some of his 
later work, such as the new Southwark bridge 
over the Thames, was also in London, but many 
of the other bridges built were in other parts of 
the country. Some which may be mentioned are 
the Queensferry bridge over the Dee at Chester, 
the new Tyne bridge at Newcastle, Wearmouth 


bridge at Sunderland, Boothferry bridge near Goole, | 
Newport bridge at Newport, Monmouthshire, and | 


the vertical-lift bridge over the Tees at Middles- 
brough. The new Tyne bridge at Newcastle, 


which was described in ENGINEERING, vol. cxxvi, 
page 488 (1928) was opened by His Majesty King 
George V on October 10, 1928, and is an imposing 
single-span high-level road bridge, easily visible to 
passengers in trains entering Newcastle from the 
south. The span of the arch is 531 ft. between the 
abutment pins, which are placed near the quay 
level. The rise is 170 ft. from the pin centres. A 
striking feature of the design of the bridge, which 


cost about 1,200,000/., are the handsome abutment | 


towers which mark its ends, as distinct from its 
approaches. Among the other bridges mentioned, 
special reference may, perhaps, be made to the 
Wearmouth bridge at Sunderland. This work 
was described in ENGINEERING, vol. cxxvii, 
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THe Late Sir Bast. Mort. 


During his long | 
period of service, the firm was associated with | 
many important bridge schemes and other works | 


made up of a 38-ft. carriageway, and two 9-ft. 


footways. The total weight of the lifting span is 
2,700 tons, balanced by eight counterweights 


totalling an equal amount. The lifting span itself 
consists of two parabolic steel trusses, and the 
| complete. lift can be effected in 24 minutes. 

One of the most important projects with which 
|Sir Basil Mott was associated, the Mersey road 
| tunnel, was described in ENGINEERING, vol. exxxvii, 
| page 55, et seq. The tunnel, formally inaugurated 
by His Majesty King George V on July 18, 1934, is 
the largest sub-aqueous tunnel in the world. The 
work is of such recent origin that its general features 
will probably readily be recalled by the majority of 
our readers, but it may be mentioned that the length 
| of the main tunnel from Old Haymarket, Liverpool, 
| to Chester-street, Birkenhead, is 3,751 yards, and 
| that the total length of roadway, including that in 
| the two branch tunnels, is 5,064 yards. The external 
and internal diameters of the circular tunnel under 
the river are 46 ft. 3 in. and 44 ft., respectively, and 
|the upper portion of the semi-circular main tunnel 
| not under the river has the same dimensions. The 
estimated capacity is 4,150 cars per hour, spaced 
| 100 ft. apart, and moving at 20 m.p.h. 

During the Great War, Sir Basil served on several 
|Government Committees and visited not only 


| France, but India as well. For the services and | 


Ministry of Transport, and among others, made 
reports on the Charing Cross bridge scheme, the 
| Channel tunnel, and other important schemes. He 
| was also a member of the Severn Barrage Committee 
of the Economie Advisory Council. During the 
course of his professional career, it fell to his lot to 
|give much evidence before Parliamentary Com 
| mittees, and his experience in connection with the 
| Promotion of underground railway schemes, parti- 
cularly in the early days, was unrivalled. In 1925, 
considerable anxiety arose regarding the condition 
| of St. Paul’s Cathedral, and a works committee of 
sngineers and architects was appointed to take 
|any necessary steps for the preservation of the 
fabric. Sir Basil was appointed chairman of the 
|committee. It will be recalled that all danger to 
the building was obviated by grouting the picrs 
with cement, and taking various other measures. 
In the King’s Birthday Honours List of 1930, Mr. 
| Mott was created a Baronet in recognition of his 
| many services to engineering. His connection with 
| the Institution of Civil Engineers began in 1895. 
| He was Vice-President from 1920 to 1924, and was 
elected President in November in the latter year. 
He was an Associate of the Royal School of Mines, 
a Fellow of the Royal Society, a Fellow of the 
Imperial College of Science and Technology, and 
an Honorary Member of the Royal Engineers, 
Chatham. He was also a member of the Société des 
Ingénieurs Civils de France. 











THE LATE DR. CHARLES 
CARPENTER, C.B.E. 


THOSE connected in any capacity with the gas indus- 
try, as well as those who consume its numerous products 
and by-products, will have oacasion to mourn the loss 
of Dr. C. C, Carpenter, C.B.E., whose death, we regret 
to state, occurred at Chelsea, on September 7. Dr. 
Carpenter, it will be remembered, was president of the 
South Metropolitan Gas Company until his retirement 
from this office in 1937, after having spent practical], 
the whole of his adult life in the service of that concern. 
In addition to a wide and deep knowledge of the gas 
industry from its technical, chemical and physical 
aspects, Dr. Carpenter had exceptional administrative 
ability and a sympathetic understanding of labour 
problems which must have contributed largely to the 
success of the undertaking. 

Charles Claude Carpenter was born at Woolwich 
in 1858, so that he was in his 80th year at the time 
of his death, After studying at Birkbeck College. 
he entered the Vauxhall works of the South Metro. 
politan Gas Company as a pupil, and when only 26 years 
of age was appointed engineer at the works. Here, 
some five years later, in 1889, the introduction of the 
| co-partnership scheme of Sir George Livesey, who was 
|then chairman of the company, resulted in a strike 
by some of the employees, and although this strike wax 
of short duration, it made a deep impression on Car- 
penter’s mind and probably influenced his subsequent 
handling of labour difficulties, Certainly there hax 
been no strike in the organisation since that time. 

Carpenter was appointed deputy chief engineer to 
the company in 1897 and two years later was made 
chief engineer. In 1908, on the death of Sir George 
Livesey, he was given a seat on the board of directors, 
and shortly afterwards was made chairman of the board. 
a title which was subsequently changed to president. 
He continued to occupy this position until he retired, 
on account of ill-health, in 1937, but he retained his 
seat on the boards of the South Metropolitan Gas 
Company and its associated companies until the end. 
Many of his technical achievements have been recorde«| 
in our columns during his lifetime, but we may mention 
here that he developed processes for the removal of 
sulphur and naphthalene from gas and also patented 
the well-known Metro gas burner. He was also 
responsible for the Metropolitan No. 2 Argand burner, 
which was used by the Gas Referees when the illumina 
tive value of gas had to be kept above a certain standard. 
Of more general interest and importance, perhaps, 
was the part he played in the introduction of the system 
of charging for gas according to its calorific value ; 
the therm unit used in this system will always be 
associated with his name. His method of regulating 
prices and dividends introduced at the same time, /.¢., 
|in 1920, was also of considerable importance to the 
industry, and has since been adopted by many other 
gas undertakings as well as by several electricity 
supply companies. 

The value of his services to the gas industry, and 





jadvice that he gave in connection with various | of his public work, was recognised in many ways during 


| defence schemes in this country and in France, he | his lifetime. 
| was made a Companion of the Order of the Bath. | Institution of Gas Engineers in 1895 and contributed 


He was president, for instance, of th: 
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several papers to that body. From 1915-17 he was | 
president of the Society of Chemical Industry, which, | 
in 1923, awarded him a medal in recognition of his | 
work in applied chemistry. He was a member of the | 
Institution of Civil Engineers and served on the Council 
of that Institution. During the war he was a member 
of the Chemical Warfare Committee and of the Muni- 
tions Inventions Panel of the Ministry of Munitions, 
being made a C.B.E. in 1920 in recognition of this work. 
He was also awarded the honorary degree of Doctor 
of Science of Leeds University. Finally, we may 
mention that he was a Justice of the Peace and a 
Knight of Grace of the Order of St. John of Jerusalem. 








THE LATE MR. W. H. SCOTT, O.B.E. 

We regret to record the death of Mr. W. H. Scott, 
0.B.E., which occurred at Thorpe St. Andrew, Norwich, 
on Sunday, September 4, at the age of 76. Mr. Scott 
collapsed at the funeral of his youngest son, whose 
death had taken place only a week before, and did not 
recover He was well known as the 
founder of Messrs. Laurence, Scott and Electromotors 
Limited, and as a pioneer in the design of electrical 
machinery. 

William Harding Scott received his early technical 
training with the well-known Hammond Company, 
and was employed by them on the installation of 
electric lighting at Colman’s works, Norwich. In 1883, 
he became a partner in Paris and Scott, a forerunner 
of the present firm, and in the same year built his 
first dynamo in a small works in Norwich. The first | 
activities of the company were chiefly concerned with | 
yenerating plant, and Scott soon gained a reputation 
tor the reliability of his products, which included such 
novelties the slotted armature, wave windings, 
ind carbon brushes. Within a short time the company 
began to give an electricity supply in Norwich in 
connection with which a two-rate system of charging 
was introduced. This, which was afterwards known as 
the Norwich system, involved the of two-rate 
meters controlled by pilet wires from the power station 
ind an underground duct distribution in which bare 
copper conductors were laid for distribution purposes. 

With the production of the well-known “ Shiplighter ”’ 
generating set at the end of last century, the firm 
made its entry into the field of marine engineering. 
For this set, Scott designed both the dynamo and 
engine, the latter being made for sets up to 800 kW 
by Messrs. Reavell’s of Ipswich, and being the first 
example of the application of high-speed units to this 
class of work. Scott also invented an electrically- 
driven cargo winch, many of which have been installed 
on shipboard. On the purely industrial side, he 
leveloped motors and control gear for cranes and 
lifts, printing presses and other machinery requiring 
special designs. 

During the war the activities of the firm in all 
these directions greatly increased and also included 
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such equipment as searchlights and winches for 
kite balloons. In addition, Mr. Scott played an active 
part on the Management Committee of the East | 


Anglian Munitions Board, and a very large number | 


of shells were made at Norwich on machines improvised | 
in his works. In recent years, in addition to their | 
marine activities, the firm has produced steel-frame 
construction for electric motors and the Emcol system 
for totally-enclosed machines. In addition, fractional 
horse-power motors, power-factor correction plant, 
and are-welding sets are made. Until a few years ago, 
Mr. Scott closely supervised this work and though more 
recently he had taken a less active part in the direction 
of the company, his interest in its welfare was still 
keen. 

Mr. Scott was elected a Member of the Institution of 
Electrical Engineers in 1904, and was made an Officer 
of the Order of the British Empire for the services 
during the war which we have mentioned above 





ABERDEEN BROADCAST 
TRANSMITTING STATION. 


On Friday, September 9, a new transmitting station, 
which has been erected by tae British Broadcasting | 
Corporation on a site at Redmoss, about 2 miles south 
of Aberdeen, was put into service. 








The new station 
operates on the same wave-length as was used by the | 
old Aberdeen station, viz., 233-5 m., but its power is | 
5 kW, as compared with 1 kW, the power of the old | 
transmitter, which was in service for nearly 15 years. | 
It should therefore materially improve reception in | 
Aberdeen and the neighbourhood, particularly as the 
transmission to the coastal districts north and south | 
of the city are now largely over the sea. 

Che station consists of a single-storey brick building, | 
rendered externally, measuring about 68 ft. in length | 
by 44 ft. in width, and containing a transmitter room, | 
machine room, control room and 
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rooms. Power is supplied to the station from the 
mains of the Aberdeen Corporation Electricity Depart- 
ment in the form of three-phase current at 400 volts, 
and there is also an auxiliary single-phase supply at 
volts. The transmitter, which was supplied 
by Messrs. Standard Telephones and Cables, Limited, | 
has been designed to work at high efficiency and is | 
anode modulated in the output stage, the necessary 
low-frequency power amplifier or modulator unit 
being designed for Class B operation. The high- 
frequency input to the transmitter, obtained either 
from a drive unit in the control room or from a built-in 
crystal-oscillator stage, undergoes three stages of 
amplification in the transmitter itself. A single 
tetrode is used in each of the first and second stages, 
and a pair of water-cooled triodes in push-pull are em- 
ployed in the output stage. This stage is coupled by a 
choke-capacity circuit to the output transformer of the 
modulator unit. The modulated output is fed to the 
mast aerial through a concentric tubular feeder and 
aerial-coupling circuit. As is the case at other modern 
transmitting stations of the British Broadcasting 
Corporation, the type of aerial used is that in which 
the mast itself forms the radiator, the mast being 
insulated from earth at the base. It is of steel-lattice | 
construction, 250 ft. in height, and is supported by 
three sets of stays evenly spaced around it. There is | 
a capacity ring 40 ft. in diameter at the top, surmounted 
by a red aircraft-warning light; a small building 
constructed near the base houses the aerial-coupling 
cireuit. Mr. C. F. Elwell, M.I.E.E., was the general 
contractor for the mast and the steelwork was carried 








out by Messrs. Glasgow Steel Roofing Company, 
Limited. | 
The high-tension, grid-bias and filament-heating 


supplies for the lower-power stages of the transmitter 
are derived from the station mains, the necessary recti- 
fiers and smoothing equipment being mounted behind 
the transmitter panel from which the supplies are 
controlled. The high-tension supply to the anodes 
of the output and final modulator stages is at 9,500 
volts and is obtained from a group of six hot-cathode 
mereury-vapour rectifying valves. These valves are 
arranged in a three-phase full-wave circuit which is 
fed through a transformer from the station mains. 
All the rectifiers are installed in duplicate with change- | 
over switchgear. A novel feature of the station is the 
precaution taken to reduce the time necessary to clear | 
an earth on the feeder system or aerial-coupling circuit, 
such as might be caused by a lightning discharge in 
the neighbourhood of the aerial. The current which 
would flow to earth in this event is caused to operate 
a relay which immediately cuts off the main high-ten- | 
sion supply to the transmitter and automatically re- 
applies it after a short period. An indicator is provided 
to warn the staff when the relay operates. 

The filament-heating current for the water-cooled 
valves is supplied by a motor-generator set in the 
machine room, a spare machine being provided. These 
sets are entirely automatic and are started from the 
control panel on the front of the transmitter. On 
switching on, the machine starts up, a contactor in| 
the generator-output circuit closes and the excitation 


is applied gradually so that the normal voltage is | 
reached in about 30 seconds. This voltage is main- | 
tained constant by an automatic regulator. The | 
machine room also contains a power switchboard | 


from which the incoming power supply to the station 
is distributed. 

The programme broadcast, whether it originates in 
the Aberdeen studios in Belmont-street or is supplied 
from elsewhere by means of the simultaneous broad- 
casting network, is conveyed to the station by telephone 
lines from Belmont-street. These lines terminate in 
the control room, where the programme is passed 
through low-frequency amplifiers which increase its 
level to that required at the input to the transmitter. | 
The control desk, from which the level of the programme | 
is adjusted and its quality checked, is situated in the 
transmitter room. Circuits are provided to enable the 
quality to be checked at the input to the transmitter, 
before and after the final modulator stage, and at the | 
output of the transmitter. A final check of the quality 
after radiation from the aerial is provided by a receiving 
set located in the control room. 

It may be noted, in conclusion, that facilities for 
producing local programmes will be considerably | 
improved when the new studios now under construction 
in Beechgrove-terrace, Aberdeen, are completed. 





British STANDARD Steet ror Diz Biocks ror Drop 
Foroine.—A revised edition of specification No. 224, 
which was first issued in July, 1925, has been published 
by the British Standards Institution, 28, Victoria-street, 


London, 8.W.1, price 2s. 2d., post free. The publica- 


tion refers to steel for die blocks for drop forging, and 
the principal modifications introduced are that an Izod 
test on the steel from which the die blocks are made is 
no longer required, and that the nickel-chromium steel 
ou | designated No. 4 has been withdrawn and a nickel 
various subsidiary | chromium molybdenum steel added. 





| to take saws from 8 in. to 12 in. in length. 


| within it. 


leach, as the cut is finished by 
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THE MANUFACTURE OF HACKSAW 
FRAMES AND MAGNETIC CHUCKS. 


Some five years ago* we described and illustrated 
the hacksaw-blade works of Messrs. James Neill and 
Company (Sheffield), Limited, and the various pro- 
cesses comprised in the production of their Eclipse 
blades, from the steel-melting crucible to the packing 
room. Beyond the limits of its title, however, the article 
did not go, only passing mention being made of the 
fact that Messrs. Neill’s Composite Steel Works pro- 
duces also hacksaw frames, permanent magnets and 
magnetic chucks, safety-razor blades, and various 
small tools in which saw blades or special steels have a 
place. On a recent visit to Sheffield we were afforded 
facilities to inspect some of these ancillary activities 
of the firm, in particular, the new extension of the 
main factory building in which the manufacture of 
hacksaw frames is now carried on. The following 
description may be regarded as supplementary to that 
previously given. 

Before the extension was made the frame-making 
operations were distributed on three floors of a building 
opposite to the general offices in Napier-street. The 
new department is housed in a third storey constructed 
over the building in which the saws are made, occupying 
a corner site at the junction of Napier-street and 
Summerfield-street, and is arranged so that the whole 
process of manufacture, from the receipt of the raw 
materials to the packing of the finished products, is 
accomplished on the one floor and in a natural sequence 
of operations. In plan the building is U-shaped, which 
enables ample window area to be provided on both 
sides of the working spaces. This feature is noticeable in 
the illustrations on the opposite page, of which Fig. | 
shows the main machining bay, and Fig. 2 the final stage 
of packing the frames in cartons. An air-condition 
ing and temperature-controlling plant ensures uniform 
heating and ventilation. A wide range of patterns is 
manufactured, in many of which incorporated 
suggestions made by users of saws for particular pur 
poses. For example, one model is fitted with a hand 
so shaped that the saw may be held firmly by the top ot 
the bow and used to cut a pipe or bar laid along the 
ground, this modification being due in the first place to 
a colliery electrician who had experienced the difficulty ot 
cutting cables run in this manner through mine work- 
ings. A tubular-framed saw sent in for repair was 
found to have the thumb-rest, which in this model was 
fitted within the bow, turned to the outside and pinned. 
The standard rest was therefore modified to make it 
suitable for use in either position. 

As typical of the manufacturing processes involved 
we propose to describe those in the production of the 
telescopic frame listed as No. 608, which is adjustable 
With the 


are 


| necessary modifications in detail, the production of the 


The 


other patterns follows along broadly similar lines. 


| No. 608 frame consists of a hollow half-bow to which 


the handle is attached, and a solid half-bow, one end 
sliding into the hollow half, where it is held by a 
set-pin, and the other carrying the tensioning screw 
for the blade. The frame is blued, and finished with a 
transparent rust-preventive coating. 

The stock as received in the frame shop comprises 
flat bright bar steel, rounded on the edges, and tubes, 
with walls 4 in. thick, flattened to outside dimensions 
of in. by ; in. The inside measurement of the 
flattened tube is such that the bar will slide easily 
The tubes are cut to the desired length 
by a Wicksteed hydraulic hacksaw, and the bars 
sheared to their exact length. The tubes have 
slot 4 in. in width, punched at one end through both 
walls, and on the long axis of the cross-section. This 
end of the tube is subsequently upset in a power press 
to make the slot into a square hole to receive the pin 
which is the fixed attachment for the blade and also 
the tang for the hardwood handle. At the other end 
of the tube, that is the end into which the bar half of 


a 


| the bow is to be inserted, a hole is drilled and tapped 
| to take the set-pin. 


The square hole in the solid bar, in which fits the 
tensioning screw, is formed in a somewhat different 
manner. A cut is made in the end of the bar, on the 
long axis of its section, by means of a power saw. A 
number of saws are thus at work simultaneously, in 
charge of one operator, whose attention is drawn to 
a small glow lamp, 
indicating that another bar should be inserted. The 
slotted end of the bar is upset in a press, similarly to 
the tubes above-mentioned, and the cut is sealed to 
complete the square hole by resistance-welding into 
it a short length of round iron wire. The lengths of 
bar and tube are then bent at right angles, to form 
the halves of the bow, in a machine similar in principle 
toa pipe-bender. Like a majority of the appliances 
used in the department, this machine was specially 
made to suit Messrs. Neill’s requirements. The five 


equally spaced holes, }} in. in diameter and | in. apart, 


* See ENGINEERING, vol. cxxxvi, page 29 (1933). 
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HACKSAW-FRAME SHOPS. 
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which provide the adjustment for saw blades of different 
lengths, are drilled simultaneously in a multiple 
machine, also of special design, which completes the 
operation with a punching action as the drills pierce 
through the metal. This has the effect of leaving 
clean edges to the hoies, with no burr requiring to 
be subsequently removed. The completed half-bows 
are then passed to a chemical bath, in which they are 
given the blued finish previously mentioned, and are 
then delivered to the assembly benches. 

The tensioning screws, with squared shanks, are 
produced on capstan lathes, and the set-pins for the 
length adjustment on small automatics. The squared 
section of the tensioning screw being extended to the 
screwed portion, it follows that the screw bears only 
on a reduced area of thread and the accuracy of fit 
becomes correspondingly more important. The thread 
is therefore tested by pitch gauge after any burrs 
have been removed in a broach plate. The flats on 
which the ends of the saw blade seat are formed in 
an automatic miller-driller, which operates on two 
pins at once and also drills, at an angle of 25 deg., 


the holes for the small pins over which the perforated | 


ends of the blade are fitted. 

After assembly, with a blade in place and the ten- 
sioning screw hand-tight, the end of the frame is 
inserted in a revolving chuck which gives three com- 
plete turns to the wing-nut. The frame is then dipped 
in a bath of rust-resisting varnish and, when dry, 
is transferred to the packing benches. An alter- 
native finish is chromium-plating, and frames to which 
this is to be applied are passed through a degreasing ' 








ASSEMBLY AND PackInG Room ror Hacksaws, Xc. 


| tank on their way to the plating vats. Chromium- 
| plating is used on the No. 207 pattern, in which the 
| frame is made of round tube, fitted with a die-cast 
metal handle of aluminium alloy ; and also to the type 
| known as No. 40 P.G., which has a spring-tempered 
| steel bow and a cast light-alloy handle with a pistol 
grip. The squared hole, or “‘ diamond trapping,” as 
it is called, to take the tensioning screw in the tubular 
frame is drilled in the end of the frame tube, which has 
been previously pressed from a round into a square 
section at this point. A round hole is first made, and 
afterwards drilled square. Mention may be made, also, 
of a magazine saw, designed for the use of mechanics 
engaged on outside work, away from the workshop. 
The tube of the frame is large enough to contain 
5 spare blades, the standard set being of sufficiently 
varied tooth-pitches to cover most ordinary sawing 
requirements. The handle is rounded in shape, with 
no projecting lugs, and the wing nut of the tensioning 
screw is accommodated in a recess within it, so that 
the saw will fit closely in the bottom of a leather 
tool bag. 

The Eclipse non-electric magnetic chuck, which 
we also saw in process of manufacture, was introduced 
in 1934 and shown at the Machine Tool and Engineer- 
ing Exhibition in that year. An illustrated descrip- 
tion of the chuck, with diagrams explaining its operat- 
ing principle, was given in our columns at the time,* 
and it is sufficient here to recall that it employs per. 
manent magnets of nickel-aluminium or nickel. 





| 





* See ENGINEERING, vol. cxxxviii, page 570 (1934). 








aluminium-cobalt alloys which are approximately five 
times as effective per unit of volume as are the tungsten 
and cobalt alloy steels formerly employed. 

The chuck consists of a die-cast casing of aluminium 
alloy, with top and bottom plates of rolled mild steel, 
and contains a pack of bar magnets and Armco-iron 
conductor bars, arranged alternately and separated by 
strips of drawn brass. The pack is moved bodily 
within the casing to energise or de-energise the chuck 
by means of an external lever. The outer and inner 
poles are formed, respectively, by the top plate and 
by bars of Armco iron held by fillings of tin solder 
within slots in the top plate. The plates are cut to 
shape and slotted in a Hancock flame-cutting machine, 
using a mixture of oxygen and town gas. Holes ¥ in. 
in diameter are drilled as starting and finishing points 
in cutting the slots, which are finished, to the accurate 
dimensions necessary, in a slotting machine. Both the 
top and the bottom plates are milled on both faces in a 
Herbert vertical milling machine and are grovnd on 
the edges on a horizontal-spindle surface grinder. The 
inserts are located in the top-plate slots on a jig plate, 
having been first tinned by dipping in a tin-solder bath. 
The faces of the slots are also tinned, and the assembly 
is then heated in a three-compartment furnace, thermo- 
statically-controlled, to a temperature of 500 deg. F. 
The solder, containing 30 per cent. of tin, is heated in 
an adjacent furnace and poured with a hand ladle. 
The three chambers of the furnace enable a set to be 
assembled while another is heating and a third cooling. 
The excess of solder is milled from the top plate, 
and the under side of the plate is ground. The top 
side of the bottom plate is also ground to give the 
requisite close clearance within the casing. The top 
and bottom faces of the magnet pack are similarly 
ground to a depth 0-001 in. to 0-002 in. less than that 
of the casing. The side clearance is about 4 in. 

The chuck is magnetised after assembly, as this is 
found to give the best results in use, the actual opera- 
tion taking only a fraction of a second. A current of 
about 100 amperes is passed through an electro- 
magnetic coil surrounding the chuck, which is then 
mechanically traversed along the bench for testing. 
Holes for dowel pins are drilled in the top and bottom 
faces, and the ends of the screws securing the top plate 
are ground off. The chuck is finally surface-ground, 
being so held on the grinding-machine table that the 
slots are at an angle to the spindle axis. This is 
necessary to avoid the production of surface inequalities 
as the wheel passes from hard to soft metal in the 
parallel slots. 

A similar sequence of operations is carried out in 
the case of the 6}-in. diameter circular chucks which 
have been developed since our article of 1934 was 
written, but some additional machining is required 
in this case, as the pole plate is rotated about its 
centre by a bevel pinion. The interior circumference 
of the casing is relieved at six points, over an arc 
of about 30 deg., to restrict the magnetic flux when 
the pole plate is in the “on” position, and the 
periphery of the plate is cut back between the arcs, 
to leave only a narrow contact strip. The bevel-tooth 
spaces on the underside of the pole plate are milled with 
a form cutter, the plate being set at an angle to the 
horizontal to give the correct form of tooth. The 
larger sizes of circular chucks have the magnets an«d 
the inner poles arranged as in the rectangular chucks, 
the relative motion being imparted by a screw. 








THE CORROSION OF COAL-TAR 
STILLS. 

For many years the retorts employed in the car- 
bonisation of coal for gas manufacture were of the 
horizontal type, worked at high temperatures and 
yielding, as a by-product, a tar somewhat similar to 
that furnished by coke ovens. In recent years, as is 
well known, vertical retorts have come into operation, 
and these yield a tar which is less aromatic than those 
emanating from horizontal retorts and coke ovens ; it 
contains a higher proportion of resinous and aliphatic 
constituents and also a higher proportion of tar 
acids, i.e., of homologues of phenol. These different 
varieties of tar have an important bearing on the life 
of the stills employed in their distillation, which are 
usually made of mild steel. The average life of a 
12-ton still, when working entirely on horizontal- 
retort tar is equivalent to a throughput of 16,000 tons, 
while throughputs of as much as 30,000 tons have not 
been uncommon. On the other hand, the corrosive 
action of a mixture of 75 per cent. vertical-retort and 
25 per cent. horizontal-retort tar is such that the life of 
the still is reduced by 50 per cent., i.e., the average 
throughput is only between 7,000 tons and 8,000 tons. 
It has been calculated that this reduction in the life of 
the still is equivalent to 5d. per ton of tar distilled, and 
that the total cost to the tar-distillation industry is of 
the order of 25,0001. annually. 

With the object of studying the corrosive properties 


lof coal tars and of finding means to overcome the 
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destructive action on the still of the harmful consti- 
tuents present, an investigation was put in hand some 
time ago by Dr. D. D. Pratt and Messrs. H. C. K. 
[son and R. G. Wood, on behalf of the Association of 
Tar Distillers, at the Chemical Research Laboratory, 
Teddington. A report of the results of the research 
has now been published by the Department of Scientific 
and Industrial Research.* 
tive examination of a long series of tar fractions has 
established that, at high temperatures, the resinols, or 
phenolic resins, are very active in promoting attack, 
and that in the presence of ammonium chloride this 
activity is intensified. Whereas coke-oven and hori- 


zontal-retort tars are almost devoid of resinols, these | 


components are present in fair quantity in vertical- 
retort tars. As the resinols are insoluble in petroleum, 
additions of the latter enable them to be precipitated 
and removed from the tar, and experimental distilla- 
tions carried out on the petroleum extract of a corrosive 
tar have shown that the attack caused by this fraction 
is much less than that manifested when a so-called 
tar is distilled. Failing methods such 
as this, which are based on the preliminary treatment 
of the tar, the only alternative is to find a construc- 
tional material for the still which will withstand the 
attack of the corrosive constituents of the tar. Efforts 


non-corrosive 


made to develop a protective coating for mild steel | 


have proved fruitless, but experiments have sbown 
that a 2 per cent. nickel-O0-6 per cent. chromium 
steel is moderately resistant to the action of the resinols, 
while the stainless steels tested are quite unattacked. 
Ternary 80:14:16 nickel-chromium-iron alloys, and 
60: 40 nickel-copper alloys were also found to be very 
resistant. 








ENGINEERING TRAINING AND 


EDUCATION. 


Municipal College of Technology, The 
prospectus of the full-time university courses in the 
Municipal College of Technology, Manchester, for the 
1938-1939 has recently been issued. The 
College provides courses extending over three years 
and leading to the degree of B.Sc. Tech., and to Univer- 
sity Certificates, in mechanical, electrical and municipal 
engineering ; applied chemistry, including metallurgy, 
electro-chemistry, fuels, and chemical engineering; 
textile chemistry ; textile industries; building; and | 
mining. Opportunities are also given for advanced | 
study and research in various branches of science and | 
technology, leading to the degrees of M.Sc. Tech., | 
Ph.D., the diploma in chemical engineering, and other | 
distinctions. The prospectus contains detailed informa- 
tion regarding all these courses, and, in addition, parti- 
culars are given of the halls licensed for the residence of 
students, entrance and post-graduate scholarships, 
examination regulations, syllabuses, and other matters 
of interest. The on October 6, and 
students will be enrolled on the mornings and afternoons | 
of October 3, 4 and 


Manchester. 


sesasron, 





session opens 








LAUNCHES AND TRIAL TRIPS. 


BARGES Four canal barges, each to carry 
All launched during August Main dimensions of each, | 
78 ft.. by 14 ft. 2 im., by 5 ft. 3 in Built to the order 
of Messrs. Vokins and Company, Limited, London, by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
E.16 

SHAHRISTAN 
steamer ; 


95 tons 


London 
| 


Single-screw cargo and passenger 
triple-expansion engine working in conjunction 
with a Bauer-Wach exhaust turbine rrial trip, Septem- 


| 
| 
| 


ber 8. Main dimensions, 472 ft. 6 in., by 58 ft. 6 in., by 
2 ft. 2in. Built and engined by Messrs. John Readhead | 
and ns, Limited, West Docks, South Shields, for 
Mewcos. Frank C. Strick and Company, Limited, London. 
CANTON Twin -screw passenger steamer for the | 
Far-Eastern service ; Parsons steam turbines with single. | 
eduction gearing. Trial trip, September 10. Main | 
dimensions, 562 ft., by 73 ft., by 41 ft. Ll in. Built by 


Messrs. Alexander Stephen and Sons, Limited, Glasgow, 
for Messrs. The Peninsular and Oriental Steam Naviga 
tion Company, London. | 

BuLoLo.”’—Twin-serew passenger and cargo motor 
ship for service between Australia, New Guinea and the 
Islands of the Pacific ; single-actin rz, directly reversible, 
#ix-oylinder Harland-B. and W. Diesel engines supplied 
by Messrs. J. G. Kincaid and Company, Limited, 
Greenock. Trial trip, September 10. Main dimensions, 
412 ft. 6 in., by 58 ft., by 30 ft. Min. Built by Messrs. 
Barelay, Curle and Company, Limited, Whiteinch, 
Glasgow, to the order of Messrs. Burns, Philp and 
Company, Limited, Sydney 








lux CoLtuinanss or NortHern FRANCE During the | 
first six months of the present year, the quantity of coal 
raised in the mines of the Nord and Pas-de-Calais Depart 
ments of France was 14,211,603 metric tons, compared | 
with 13,757,684 tons in the corresponding period of 1937. | 


Fluid Mechanics for Hydraulic Engineers. 


* Chemistry Research Special Report No. 4. H.M. 


Stationery Office. [Price 0d. net. 


This states that an exhaus- | 
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| TENDERS. 
| We have received from the Department of Overseas | 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
|}the Department at the above address, quoting the 
| reference numbers given. 

Electric-Lighting Plant, 74 kW, 110-volt, Diesel-driven, 
| to be delivered to Border Station, for the Vaat-Hartz 
Irrigation Scheme, South Africa. Public Works Depart- 
| ment, Pretoria ; September 29. (T. 26,527/38.) 

Magneto Ringing Generator with motor for a 200/220- 
volt, 50-cycle, single-phase supply, and 5 generators | 
| with motors for a similar, but 220/230-volt, supply. 
Union Tender and Supplies Board, Pretoria ; October 13. 
(T. 26,531 /38.) 

| Structural Steelwork, including columns, roof girders 
and principals, bracings, screens, crane girders and rails, 
| galvanised sheeting, and steel window frames, for exten- | 
sions to the electric -locomotive shop at Dauskraal. 
South African Railways and Harbours, Johannesburg ; 
October 17. (T. 26,596/38.) 


Conduits for lead-covered telephone cables. 


PERSONAL. 


EpGAR ALLEN 
yoy Steel Works, Sheffield, 9, inform us that Mr. L. 
S. Mills has been appointed an additional representative 

|}of Messrs. Edgar Allen and Company (South Africa), 
Limited, Johannesburg. 


MEssRs. AND Company, LIMITED, 


Messrs. Perrers, Limirep, announce that an agree- 
ment has been entered into by which Messrs. THe 
Brusa EvecrricaL ENGINEERING Company, LIMITED, 
Loughborough, acquire the assets, other than land and 
buildings, and the business relating to the manufacture 
of oil engines, hitherto carried on by Messrs. Petters, 
Limited, at Yeovil. The plant and machinery will be 
transferred, by January 1, 1939, from Yeovil to Lough- 
borough. The freehold land and buildings of Messrs. 
Petters at Yeovil have been disposed of to Mxssrs. 
WesTLanpD Arecrart, LimITrEeD, whose works immediately 
adjoin. The control of Messrs. Westland Aircraft has 
been purchased from Messrs. Petters by Messrs. JoHNn 
Brown anp Company, Limirep. As a result of these 
transactions, Messrs. Petters have been converted into 
a holding company, with substantial interest centred in 
Messrs. The Brush Electrical Engineering Company. 


Post and 


Telegraph Department, Wellington, N.Z.; October 6. Mr. Grorce D. Hartiey, 311, Main-street, Worcester’ 
| (T.Y. 26,621 /38.) | Massachusetts, U.S.A., has acquired the United States 
| Transformers, four, three - phase, each of 25 kVA and Canadian rights for the electro-galvanising process 


capacity, for Minia power station. Ministry of Public developed by Mr. Quinton Marino. 


Health, Municipalities Department, Cairo ; October 6. | 
(T. 26,668 /38.) | 


Messrs. Roores Securities, Limirep, Devonshire 
| House, Piccadilly, London, W.1, announced recently 
Underground Cable.—Posts and Telegraphs Depart- | that Messrs. SunBEAM Morors, LIMITED and Mgssrs. 
ment, Melbourne, C.1; October 4. (T. 26,684/38.) CremMEentT TALBOT, LIMITED, would, in future, operate as 

Relays, 3,000 type, with two windings, suitable for | — pe a a oo 
operation on a 24-volt, d.-c. circuit. Posts and Tele- | 9 registered office at Dariby-road, North Kensington, 
graphs Department, Melbourne, C.1; October 4. (T. London, W.10. The mews of these wwe firms, how- 
36.685 /38.) ever, does not affect Messrs. SUNBEAM COMMERCIAL 
a Veuicies, Limtrep, who are also associated with Messrs. 
Rootes Securities, Limited, and whose office and works 
remain at Moorfield Works, Wolverhampton. 

Mr. C. W. O. Gipson has been appointed chief 
inspector of audits, Ministry of Health, in succession 
to Mr. W. 8. Wilkinson, C.B.E., who retires on October 1. 
Mr. H. W. Maceratu, M.C., is to succeed Mr. Gibson as 
19. | deputy chief inspector of audits. 


Transmission Line, in connection with the Mettur 
| hydro-electric scheme, comprising poles, ironwork, con- | 
ductors, insulators, guys and special structures for 16 
|miles of 33-kV, 0-03 sq. in. copper single-circuit line 
| from Chittoor to Pakala, and 19 miles of 11-kV line from 
| Pakala to Chandragiri. Government of Madras, Elec- 
tricity Department, Chepauk, Madras; October 
(T. 26,699/38.) 

Steel-Cored Aluminium Conductors and aluminium 
sleeves. State Electricity Cqgmmission of Victoria, Mel- 
bourne ; October 18. (TY. 26,700/38.) 

Elements 
Harbours, 


Mr. W. H. Cocutii, who entered the service of the 
United States Bureau of Mines in 1917, has been appointed 
supervising engineer of the Southern Experiment Station 
of the Bureau, at Tuscaloosa, Alabama. 

South African 
October 24. 


for boilers. 
Johannesburg ; 


Superheater 
Railways and 
(T. 26,597 /38.) 


Tue Gas REFEREES are removing from 66, Victoria- 
street to Chapter-street House, 26, Chapter-street, 
London, 8.W.1, on September 29. The duties of the 
Gas Referees will be transferred to the Board of Trade, 
on January 1, 1939, and from that date all communica- 
tions should be addressed to the Board of Trade (Gas 
Testing Section), at Chapter-street House. 


Transformers, four, 750 - kVA, single - 
wound, 50,000/6,350 
each with tapping 


Arapuni Scheme. 


phase, double - 
volts, outdoor-type, self-cooled, 
switch, for Tahekeroa substation, 
Public Works Department, Welling- 
ton, N.Z.; November 15. (T. 26,615/38.) 
Synchronous Electric Motor, 30-h.p., for workshops, 
Gordon's Tree, suitable for operation on a three-phase, 


| Mr. W. Haptey, late of Messrs. Burton, Griffiths and 
| Company, Limited, has recently been appointed district 
sale¢ manager for the South London territory of Messrs. 


220-volt, 50-cyele supply, and complete with armoured | H. Jones (Machine Tools), Limited, Edgware-road. 

cable and accessories. Inspector of Irrigation, Khartoum | The Hyde, London, N.W.9. Mr. R. Biack has now 

Inspectorate, Khartoum ; October 4. (T. 26,666/38.) become district sales manager for the North London 
Pumping Plant driven by water turbine. Union | territory 

Te +a “] . . a . 7 | : 

Tender and Supplies Board, Pretoria; October 20. Messrs. Ropert JENKINS aND Company, LiMiTED. 






-Y. 26,751/38.) 


: ; Rotherham, have appointed Mr. Mark Molineux whole- 
Fire Extinguishers and accessories 


Egyptian Ministry | time representative for Wales, South-West and West 











of Education ; October 24. (T.Y. 26,672/38.) England. 

Refrigerating Plant and Water Cooler, for the Poison | 
Extraction Laboratory, Onderstepoort. Public Works 
Department, Pretoria ; October 6. (T.Y. 26,756/1938.) CONTRACTS. 

Elevators, two vertical, to operate in conjunction with | er ‘ . 
wooden-slat belt conveyors handling fruit boxes. The MESSRs. [russ—ep CONCRETE STEEL COMPANY, 
Junta de Exportacion Agricola, Santiago, Chile ; Septem LIMITED, Horseferry House, Horseferry road, London, 
ber 30. (T.Y. 26,715/38.) S.W.1, inform us that Hy-Rib Key-Mesh reinforcement 

has been specified for the ceilings of school buildings at 

ae — Folkestone and Sleaford, and cinema theatres at Man 

, Tal chester and East Barnet; for the floors of cinema 

BOOKS RECEIVED. theatres at King’s Lynn and Frome, and of the Ilford 

Mines Department. Sixteenth Annual Report of the| substation of the County of London Electric Supply 


Safety in Mines Research Board. Including a Report |Company, and for partitions and balcony steppings in 


of Matters Dealt with by the Health Advisory Committee, | various other buildings. The firm have also been ap- 
1937. London: H.M. Stationery Office. [Price 2s. | pointed reinforced-concrete engineers for buildings im 
net. } London, Birmingham and elsewhere. 

Overseas Trade and Export Practice. By G.T. MACEWAN.| Messrs. RaANsoMEs, SIMs AND JEFFERIES, LIMITED, 


[Price 12s. 6d. net.] | 
By Drret.-Ine. 
Pitman and 


London : MacDonald and Evans. 

The Superheater in Modern Power Plant. 
D. W. Ruporrr. London: Sir 
Sons, Limited. [Price 2ls. net. 

Britain in Recovery. Prepared by a Research Committee 
of the Economic Science and Statistics Section of the 
British Association. London: Sir Isaac Pitman and 
Sons, Limited. [Price 15s. net 

Physical Science in Modern Life. By Dr. FE. G. Ricnarp- 
son. London: The English Universities Press Limited. 
[Price 8s. 6d. net.] 

United States National Bureau Standards. Report 
BMS1. Building Materials and Structures. Research 
on Building Materials and Structures for Use in Low- | 





Orwell Works, Ipswich, have just delivered five of their 
Ransomes electric trucks to the Great Western Railway 
for use at the Swansea Docks of the Company. 


Isaac 


Messrs. WESTINGHOUSE BRAKE AND SIGNAL COMPANY, 
Limirep, 82, York-way, King’s Cross, London, N.1, have 
received an order from Messrs. R. A. Lister, Limited. 
Dursley, Gloucestershire, for a 15,000-ampere rectifier, 
consisting of three separate 6-volt, 5,000-ampere sections, 
each with its own transformer. The control of current 
is by means of two tapping switches, operating on an 
auto-transformer. The rectifier will be used for supply- 
ing current for the deposition of chromium on the bore 
of internal-combustion engine cylinders to prevent wear. 








Cost Housing. By H. L. Drypexn. Washington : 
Superintendent of Documents Price 10 cents.] 
Department of Overseas Trade. No. 708 Report on| Lecrures on InpustriAL Law.—A special course of 


Economic and Commercial Conditions in the Republic | lectures on “ Industrial Law,” arranged by the Industrial 


of Panama and Panama Canal Zone. By C. F. W.| Welfare Society, will be held at the works of Messrs. 
ANDREWs. ind in the Republic of Costa Rica. By Gillette Industries, Limited, Gillette Corner, Great West- 
F. N. Cox. 1936-37. London: H.M. Stationery | road, Isleworth, Middlesex, at 6.30 p.m., on six consecutive 
Office. [Price ls. net.] Thursdays, commencing on September 22. The lecturer 


will be Mr. H. Samuels, M.A., Barrister-at-Law, and each 
lecture will last an hour, while a further half-hour will be 
devoted to discussion. The fee for the course of six 
lectures is 30s., with a reduction to 21s. for persons on the 
executive staffs of member firms. Applications to part!- 
cipate in the course should be made to the secretary of 
14, Hobart-place, London, 8.W.1. 


The Manchester Association of Engineers. Transactions. 
Session 1937-38. Edited by T. MakEeMson, Secretary. 
Manchester, 3: Offices of the Association, St. John 
Street-chambers, Deansgate. 





By Prorrssor 
London: MeGraw-Hill Publishing 
[Price 308.1] 


Hunter Rovse. 


| 
Company, Limited 


| the Society . 
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NOTES FROM THE NORTH. 


Gtascow, Wednesday. 


Scottish Steel Trade.—A dull tone still prevails in the 
Scottish steel trade and the uncertainty of the political 
position is having an unhealthy effect on the industry, 
buyers being disinclined to enter into fresh commit- 
ments so long as war-clouds hang over the horizon. 
While the output of heavy steel continues to be fairly 
good the scarcity of new business means the near 
approach of a quiet spell unless there is an early im- 
provement in demand. Structural engineers, having a 
fairly large amount of work on hand, are consuming 


a considerable tonnage of sectional material. In the 
black-steel sheet trade there is a very r demand 
overall and broken time is still general. The usual 


autumn orders have not been forthcoming, particularly 
from the automobile industry, which is meantime rather 
quiet,’ and Government orders are largely responsible 
for a fair percentage of the current output. Gabvunienh 
sheets, which have been in very poor demand for some 
time, are rather better and a few good orders have lately 
been placed locally. The following are to-day’s quota- 
tions :—Boiler plates, 11/. 18%. per ton; ship plates, 
111. 8s. per ton ; sections, 111. 0s. 6d. per ton ; medium 
plates, 131. per ton; black-steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 15l. 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
181. 108. per ton, all delivered at Glasgow stations. 
Malleable-Iron Trade.—There has been no change in 
the malleable-iron trade of the West of Scotland during 
the voy week, and as orders continue scarce the full 
number of shifts is not being obtained. The re-rollers 
of steel bars are still very quiet and there are no indica- 
tions of any improvement in demand. Prices are as 
follows :—Crown bars, 131. 5s. per ton for home delivery 
or export ; re-rolled steel bars, 12/. 13s. per ton for home 
delivery, and 111. per ton for export ; No. 3 bars, 121. 15s, 
per ton, and No. 4 bars, 131. 5s., both for home delivery, 
Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the production is keeping well ahead of the demand 
and stocks are increasing, but the day may not be far 
off when heavy stocks may be a big asset. Hematite 
is moving very slowly, but there is a shade more business 
passing in foundry grades and the outlook would seem 
to be a little better. Prices continue firm and the follow- 
ing are to-day’s market quotations :—Hematite, 61. 13s. 
per ton, and basic iron, 5l. 7s. 6d. per ton, both delivered 
at the steel works ; foundry iron, No. 1, 6l. 0s. 6d. per 
ton, and No. 3, 5l. 18s., both on trucks at makers’ yards 








NOTES FROM THE SOUTH-WEST. 


CarpiFrF, Wednesday. 

The Welsh Coal Trade.—-Reports that the French 
miners’ national body had decided to ratify a recent 
agreement whereby the miners would produce an 
extra 2,000,000 tons of coal by March next in return 
for an increase of 6 per cent. in their wages, caused 
considerable concern on the Welsh steam coal market 
during the past week. South Wales trade with France, 
her largest customer, has suffered considerably this year 
as a result of the various restrictions imposed by the 
French Government in efforts to encourage the national 
production. Local shipments in the first seven months 
have shown a reduction of almost 1,000,000 tons com- 
pared with the same period of last year. The other 
black spot in this year’s trade has been Portugal. Here 
South Wales shipments have been hit severely by 
German subsidised competition. In the first half of 
1936, Portugal’s imports from Germany amounted to 
only 36,491 tons, but there has been a considerable 
jump to 215,482 tons in the same period of this year. 
On the other hand, South Wales exports have shown a 
consistent decline, from 472,426 tons in the first six 
months of 1936, to 304,957 tons in 1938. In an endea- 
vour to regain some of this lost trade, South Wales coal- 
owners have decided to send representatives to Portugal 
in October. The latest loss to South Wales in this 
market has been the railway business for 220,000 tons 
for delivery over November-August next. News was 
received last week that the whole of the order had been 
placed in Germany. A good deal of interest was aroused 
locally by the miners’ strike in Australia for a 30-hour 
week and holidays with pay. Already Australian rail- 
way users have made inquiries on the market for the 
supply of Welsh locomotive coals for delivery at Adelaide 
and Melbourne. So far, however, no business had been 
placed locally, although cargoes had been purchased 
from the North-East coast. The Mixed Commission 
which controls the Welsh coal for French pitwood 
exchange scheme, meet at Biarritz on September 17 
next to make arrangements as to price and quantities for 
the coming three months. Business continued to mature 
quietly in almost all sections throughout the week. 
Heavy deliveries that were still beimg made under 
existing contracts, however, continued to absorb the 
greater part of current outputs, and the tone, on the 
whole, was steady. The accumulation of stocks of 
small coals at the pithead was causing embarrassment 
at a number of collieries, and in some instances was 
responsible for a further curtailment in outputs. Demand 
for these sorts continued to circulate very slowly, and 
a dull tone ruled. Best large grades again moved off 
satisfactorily, and prices were maintained. Firm con- 
ditions were in evidence for the sized classes. Cokes 
met a quiet request but were steady, while patent fuel 
and pitwood remained slow. 

The Iron and Steel Trade.—Poor conditions were again 
in evidence in the iron and steel and allied trades of 
South Wales and Monmouthshire last week. Past 
business enabled operators to maintain working quietly, 
but there is little prospect of improvement for some time. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Some expansion of demand 
for Cleveland pig has quickly followed the clearances of 
stocks of foreign foundry iron, and as conditions practi- 
cally prohibit further purchases from abroad, increasing 
use of local material is promised, though, just at present, 
foundries are taking only moderate supplies of iron. Regu- 
lar make of Cleveland pig has been suspended for a con- 
siderable time, but now that the intermittent output 
is insufficient for current needs and stocks are far from 
heavy, there seems ground for hope that resumption of 
regular production of Tees-side brands may be possible 
much sooner than seemed likely. Merchants have no 
difficulty in obtaining command of quite substantial 
parcels of local iron, but their efforts to sell meet with 
little success. Continental makers continue to sell in 
markets abroad on terms with which firms here cannot 
compete, and foreign iron is still offered to Tees-side 
consumers at exceedingly low figures, but the loyalty 
agreement prevents transactions in Continental products. 
Stabilised quotations for Cleveland pig keep at the 
equivalent of No. 3 grade of iron at 109s., delivered within 
the Tees-side zone. 


Hematite.—East Coast hematite is still very plentiful. 
The heavy tonnage accumulations at producers’ and 
consumers’ works are not decreasing, but the greatly 
curtailed output is little, if at all, in excess of present 
requirements and signs of some improvement of demand 
are not entirely absent. Makers own consuming depart- 
ments continue to absorb the bulk of the output. Sales 
are not readily affected and are almost confined to parcels 
to home users, but occasional Continental inquiries for 
special iron are reported. Two cargoes of hematite for 
Germany have just loaded in the Tees, and a third is 
due for shipment this month. These exports are against 
sales of rather long standing. Recognised market values 
of hematite remain on the basis of No. 1 quality at 133s., 
delivered to North of England areas. 

Basic Iron.—Output of Tees-side basic iron is used at 
makers’ steel works only and the quotation of 100s. is 
nominal. 

Foreign Ore.—Consumers of foreign ore are not only 
off the market, but, owing to excessive and still increasing 
stocks, are compelled to specify for still smaller deliveries 
under running contracts, and September imports threaten 
to be the lightest monthly unloadings for a lengthy 
period. To date this month, imports amount to only 
12,220 tons, compared with 32,023 tons for the correspon- 
ding part of August. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in very ample supply and little request for local purposes, 
extensive provision having been made for needs of 
Tees-side furnaces. Sellers are keen to book orders at 
fixed figures, which are ruled by good medium qualities 
at 27s. 6d. at the ovens. 

Manufactured Iron and Steel.—Users of semi-finished 
iron and steel are over-bought and have more tonnage 
on hand than they care to hold. Producers’ stocks are 
also substantial. Under such conditions business is 
at a standstill, and resumption of market negotiations 
is unlikely for some weeks. Manufacturers of finished 
iron and steel are much in need of contracts for early and 
forward supply, but in one or two departments have just 
a little more work to execute than of late. Makers of 
heavy steel are more actively employed than are producers 
of other commodities and plant turning out light steel is 
expected to be running more regularly than recent 
conditions permitted. Principal quotations for home 
trade stand: Common iron bars, 131. 5s.; steel bars, 
111. 188. ; soft steel billets, 7/. 17s. 6d. ; hard steel billets, 
91. 28. 6d.; steel ship rivets, 151. 2s. 6d.; iron rivets, 
171. 58. ; steel constructional rivets, 161. 58. ; steel boiler 
plates, 11/. 18s.; steel ship, bridge and tank plates, 
111. 8s. ; steel angles, 111. 0s. 6d. ; steel joists, 111. Os. 6d. ; 
tees, 121. 0s. 6d. ; heavy sections of steel rails, 101. 15s. 6d.; 
fish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, 
15l. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 181. 10s. 

Scrap.—There is no change in the position regarding 
steel. Supplies of machinery metal are not excessive 
and the minimum quotation is 70s. The price of heavy 
cast iron is 60s., and business shows some expansion. 
Purchases of light cast iron are small at 45s. 








Arr Rap PRECAUTIONS AND STEEL CoNsTRUCTION.— 
On Monday, September 12, a number of scale models 
of air-raid shelter construction were exhibited by the 
British Steelwork Association, Tothill-street, London, 
8.W.1, at the Hotel Victoria, Northumberland-avenue. 
The purpose of this exhibition was to demonstrate how 
the normal every-day products of the steel industry 
can be applied to the constructional aspects of air raid 
protection. The models included a block of slum clear- 
ance flats showing various alternative constructions 
for a steel frame building with the roofs and floors 
reinforced beyond normal requirements, and the strength- 
ening of the basement of an existing multi-storey brick 
building, using a simple form of construction to take the 
whole weight of any debris and to give lateral strength. 
Models of underground shelters were shown in which 
use was made of experience in colliery arch construction, 
comprising steel ribs with a covering of corrugated steel 
sheets, and an “ Everyman ”’ shelter consisted of a few 
standard lengths of galvanised sheet to cover a trench. 
The models are to be shown at the Building Exhibition, 
which opens in London to-day (Friday), and will after- 
wards be on loan to A.R.P. organisations and local 


authorities. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Considered broadly, the European 
crisis is having the dual effect that might be expected. 
Armament and munition work is, if possible, being given 
increased impetus, while purely commercial business lags 
somewhat owing to disturbed confidence and pending 
clearing of the outlook. Though Sheffield’s unemploy- 
ment figures between July and August show an increase 
of over 8,000 on the figures of a year ago, they do not 
reflect the true position of affairs generally. Holidays 
with pay and other factors have militated against a 
substantial reduction in unemployment. Consequent 
upon the steady demand in both basic and acid steels, 
stocks which had accumulated during recent months 
are gradually being reduced. Rolling mills, forges and 
press shops are accounting for better outputs, and 
melting shops are being operated nearer to capacity. 
For the first time for ome months there is evidence of 
revival in the demand for steel-making materials. Having 
experienced an extremely slack period, the trade in iron 
and steel scrap is beginning to show greater activity. 
Deliveries that were either suspended, or reduced to, 
comparatively, a mere trifle, have been strengthened, 
and in the case of big batteries of furnaces again represent 
transactions running into thousands of tons. As scrap 
constitutes a very substantial proportion of the make-up 
of basic steel, this is regarded as a very hopeful pointer 
to brighter conditions in the winter months. The flow of 
business continues in the heavy machinery and engineer- 
ing sections. Despite Continental and American com- 
petition, overseas trade is maintained. Crushing 
machinery is a good line, several orders being to hand 
from the Dominions and Colonies. Foundries are 
actively employed, while departments engaged on track- 
work switches and crossings show good progress. Man- 
ganese steel rails, points and crossings, are also in brisk , 
demand. Substantial orders have been booked from 
South Africa for hollow mining drill steel. Tool manu- 
facturers report an upward swing in demand. Re- 
armament is necessitating the supply of a large output 
of high-speed steel tools for use in munitions work. 
Inquiries continue to be received from Europe for a 
variety of small products, one of the latest being that 
from Belgium asking for circular knives for meat cutting. 
Czechoslovakia is inquiring for machine knives, agricul- 
tural implements, carpentry tools, twist drills, &c. 
What are claimed to be the very latest developments in 
saw manufacture are being marketed by a local firm. 
Following severe tests by skilled carpenters, a great 
increase in cutting power is claimed for the new saws. 

South Yorkshire Coal Trade.—Quiet conditions prevail 
in the coal trade as a whole. The demand for steam 
coal on inland account remains steady. Though very 
little export business is being done, the Australian strike 
threat has helped matters. It is understood that 7,000 
tons of coal from this district have already been shipped 
to Australia this month. Fuller time will be worked 
this week following the Doncaster Race Week holiday. 
House-coal is in better demand, prices having been 
increased since last week by from 2s. 2d. to 2s. 8d. a ton. 
Smalls continue in full supply on both home and foreign 
account. 








IMPROVEMENT OF PUBLIC AMENITIES IN HYDERABAD.— 
A four-year plan for the improvement of public amenities 
in the City of Hyderabad, the capital of the Indian State 
of Hyderabad, has recently been adopted. Estimated 
to cost 300,000/., the proposals include the clearing of 
existing slums, the provision of cheap dwellings built on 
sanitary lines for the poor, the construction of new 
markets, the extension of the sewerage system, the 
reorganisation of slaughter-houses, the lighting of the 
streets by electricity, and measures for mitigating dust. 
It is estimated that the sewerage-extension scheme will 
cost 75,0001., and the construction of houses 150,0001. 
The plan is in accord with the progressive policy of public 
utility work which has been in operation in Hyderabad 
for the past 27 years, during which time nearly 7,500,0001. 
has been spent on city improvement and welfare work. 
With many of its slums demolished and replaced by 
wide roads and open spaces, Hyderabad is now very 
different from the overcrowded city of a generation ago. 





Launcu or H.M.S. “ Jervis.”—H.M. flotilla leader 
Jervis was launched on September 9, from the Hebburn- 
on-Tyne shipbuilding yard of Messrs. R. and W. Haw- 
thorn, Leslie and Company, Limited. The vessel is one 
of eight ordered under the 1936 Naval Programme, and 
her overall length is 356 ft. 6 in., and her displacement 
1,600 tons. Her machinery comprises two independent 
sets of single-reduction geared turbines, of the latest 
Parsons type, driving twin screws. An astern turbine is 
incorporated in each low-pressure turbine, and provision 
is made in the high-pressure turbines to ensure a high 
degree of efficiency over a wide range of cruising powers. 
The machinery is designed to develop a total of 40,000 
s.h.p. The firm has also in hand, for the British 
Admiralty, H.M.8. Kelly, a flotilla leader ordered under 
the 1937 Naval Programme, H.M.S. Naiad, a cruiser of 
the Dido class, a further Dido-class cruiser of the 1938 
programme, the hulls of the two destroyers Legion and 
Lightning, and the main machinery for the two cruisers, 
H.M.SS. Euryalus and Trinidad. 
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sidies, it is not clear how motorists in this country 
could enjoy the same advantages. It is highly im- 
probable that our Government will ever subsidise the 
industry in order to lower the cost of cars on the 
Home market, though possibly they might find it 
necessary to do something of this kind to protect 
the export trade against subsidised competition. 

As the cost of motor fuel here is largely a 
question of transport, the only hope of a substantia! 
reduction lies in the discovery of larger natural oil 
reserves or a marked reduction in the cost of its pro- 
duction from solid fuels, neither of these prospects be- 
ing particularly promising at the present time. There 
remains the possibility of a reduction in taxation, 
and in this connection, it may be remarked that the 
taxation in this country is one of the highest in the 
world. The difference as compared with taxation 
in the United States is especially striking. Taking 
taxation to include the direct tax, fuel tax, driving 
licence, and the sales tax in the United States, the 
total annual taxation, based on a mileage of 8,040), 
is 26-351. in the United Kingdom for a car of 
12 h.p., and 5-6l. in the United States. For a car 
of 20 h.p., the corresponding figures are 37-75/. and 
6-91. With the present demands on the National 
Exchequer, which are unlikely to fall for some years, 
the Government would be unlikely to agree to any 
appreciable reduction in the contribution of some 
70,000,0007. at present made by motorists to the 
revenue. ‘There is, in fact, no prospect of Home 
sales being artificially stimulated in any such way 
as has been adopted in Germany by the introduction 
of the Government-sponsored Volkswagen, although, 
as already suggested, one of the other methods 
employed in that country to stimulate production, 
namely, the subsidising of the export trade, may 
in the end have to be adopted here in self-defence. 
It therefore seems likely that any marked future 
expansion of the motor industry in this country 
will have to be on the basis of the export trade. 

This trade was discussed at some length in our 
columns in the early part of last year,* when we 


pointed out that conditions all over the world had 








able regularity, but cannot be guaranteed. 
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| swung in our favour, with the result that the export of 
| private cars from this country had increased from 
| 1,338 in 1922, to 58,627 in 1935. This increase has 


ENGINEERING 


advertisements must be received | 





FRIDAY, SEPTEMBER 16, 1938. 


No. 3792. | 





Vol. CXLVI. 


| THE FUTURE OF THE MOTOR 


INDUSTRY. 


| As the population of the British Isles is now} 
| practically stationary, and there is a probability 
that it will actually begin to decrease in the not- 
distant future, it is not unreasonable to assume that 
‘car production for the Home market must be 
| nearing its peak, if that stage has not already been 
| passed. This question is of considerable interest in 
| view of the importance of the industry, which gives 
| employment, in one form or another, to 1,300,000 
| people, so that any falling off in sales would have a 
| serious effect on the trade of the country as a whole. 
At the present time, there is approximately one car to 
|every 23 inhabitants in the British Isles, and one 
|to every 4 inhabitants in the United States of 
| America, from which it might appear, at first sight, 
| that there are still great pctentialities for expansion 
in the Home market, and such an expansion is presum- 
ably visualised by those who advocate the expendi- 
ture of immense sums on road improvements. There 
is, however, no great hope that the United States 
figure will be approached in this country without 
some fundamental change in the economic condi- 
tions of our people, and of this there seems to be 
little prospect. While the greater use of cars in 
the United States is due to some extent to national 
habits, to the greater distances to be covered, and 
to the lack of alternative means of transport, the 
main reason for the difference is that motoring is 
much cheaper in that country than it is here. 
Owing to their enormous domestic market, the first | 
cost of the vehicles is lower, the different being such 
that American manufacturers can pay a 33} per cent. 
ad valorem duty and still make a profit on cars 
sold in this country. In addition, running costs are 
much smaller, due to the lower cost of fuel and 
taxation, and without recourse to Government sub- 








| continued in the past two years, the actual figures 


being 64,800 in 1936, and 78,100 in 1937. The 
headway made in 1937 is even more striking when 
expressed in monetary values, the total value of 
20,934,3301. for that year representing an increase 
of more than 20 per cent. over 1936, as compared 


| with increases of 13-1 per cent. and 7-7 per cent. 
in 1936 and 1935, respectively. 


These figures are 
taken from the valuable annual reviewt of the 
industry published by the Statistical Department of 
the Society of Motor Manufacturers and Traders. 
As pointed out in the same review, up to the 
last year or so, the United Kingdom had virtually 
a monopoly of the extra-European markets as 
regards the light car, whereas the North American 
industry supplied the needs for higher-powered cars. 
The growth in exports is therefore particularly 
gratifying in view of the fact that our pre-eminence 
in the light car markets is now being severely 
challenged by competition from the Continent, and 
from Germany and Italy in particular. Until now, 
as indicated by the export figures, this competition 
has been more than offset by the increased sales of 
higher-powered cars overseas. During the year 
under review, the British Empire absorbed 68-5 per 
cent. of our exports, as compared with 78 per cent. 
in 1936, but in spite of this fall, the value of all 
motor products exported to the Empire was 20 per 
cent. higher than in 1936, while the value of exports 
to foreign countries rose by nearly 22 per cent. 
Eleven countries took 1,000 cars or over in 1937, 
these countries taking 84 per cent. of the total. 
The most important were Australia, 24-3 per cent. ; 
New Zealand, 22 per cent.; Eire, 9-4 per cent. ; 
the Union of South Africa 7-5 per cent.; and 
British India, 6-6 per cent. Australia thus reverted 
to the best market, in place of New Zealand. Per- 
haps the least satisfactory feature of the returns is 
the decline in trade with the Union of South Africa 


* See ENGINEERING, Vol. cxliii, page 41 (1937). 

+ The Motor Industry of Great Britain, 1938; The 
Society of Motor Manufacturers and Traders, Ltd., 
Hobart House, Wilton Street, 8S.W.1. [Price 5s. net.] 
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due to increased competition from the North Ameri- 
can and German industries. 
trade with France and India, and practically new 
markets were established in Canada and Estonia. 
Trade with Spain was almost completely suspended 
owing to the civil war, while several of the European 
countries showed a drop owing to increased competi- 
tion from Germany and Italy. 

Competition from Germany has recently extended 


to the British market, and as any large increase in | 


the use of foreign cars in this country would be a 
serious matter for home manufacturers, it of 
interest to examine the position. A decrease in 
imports of private cars from 12,351 in 1935 to 
11,368 in 1936 was followed by an increase to 
17,851 in 1937, and there is likely to be a further 
increase this year. Imports from both the United 
States and Canada decreased in 1937, but those 
from France, Germany and Italy all showed marked 
increases, the increase from Germany, from 515 in 
1936 to 5,217 in 1937, being particularly striking. 
Germany and Italy together accounted for 43-56 
per cent. of the retained imports in 1937, as against 
6-82 per cent. in 1936. Although, at the present 
time, the influence of imported cars on the home 
market is of small importance, the relatively large 
increases from the three leading Continental 
countries is viewed with some justifiable concern by 
our manufacturers. The 334 per cent. ad valorem 
duty, in conjunction with the development in this 
country of medium to high-powered models at a 
competitive price, has effectively limited competi- 
tion from United States manufacturers, but the duty 
seems to be failing to achieve its object in the case 
of the Continental countries referred to. As none 


18 


of the countries concerned enjoy the enormous | 
home market which enables the manufacturers in | 


the United States to reduce first cost to a low 
figure by large-scale production, it is evident that 
the countries concerned are, to some extent, setting 
economic laws at defiance. The actual cost of 
production must in all probability be higher 
on the Continent than in the British Isles, since our 


makers enjoy a larger Home market, and are 


practically free from embarrassments in the purchase | 


of their raw materials, so that effective competition 


from the Continent in the face of the ad valorem duty | 


can only be carried on by selling the cars below cost. 


We have more than once referred to 


possible, and it would appear that our own manu- 


facturers have considerable justification for asking | 


that this method of effecting sales should be coun- 
tered by an increase in duty or by some other 
Government action. Unfortunately, the question 
could hardly be considered to end there, for, as we 
have suggested, the future of the motor industry 
must lie more and more in foreign markets, and 
the increasing competition in these markets from the 
Continent is undoubtedly due to the same cause. 


Any steps taken by the Government to protect the | 


Home market alone would therefore not meet the 


case, and some form of measure to protect our | 


manufacturers in foreign markets against this form 
of competition appears equally to be called for. 
From this point of ‘view, it is satisfactory that the 
bulk of our export trade is with the Empire ; from 
which it might be expected that any measures pro- 
posed would be given sympathetic consideration. 
What form the protection should take, whether 


snbsidies or increased import duties, need hardly | 


be considered at the moment, but it may be 
emphasised that the whole question is really a 
business one, and is not, as sometimes appears to be 
supposed, bound up wita ethics. Except for very 
special reasons, no nation can afford to subsidise 
an industry indefinitely, the object of a subsidy being 
usually to build up trade to a point at which the 
particular industry becomes self-supporting. This 
method of conducting the country’s business has 
already been recognised as perfectly legitimate in 
more than one direction, and it is the business of 
the motor manufacturers to convince the Govern- 
ment that their particular industry calls for similar 
treatment. 








Brirish Coat In Denmark.-—Of the 285,239 metric 
tons of coal imported by Denmark in May, 1938, 225,518 
tons came from Great Britain 


There was a revival of | 


the | 
system of subsidies enjoyed by German manufac- | 
turers by which such a procedure is rendered | 
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| KITSONS OF LEEDS. 


THE announcement made some while ago that 
Messrs. Kitson and Company, of the Airedale | 
Foundry, Leeds, had given up the business of | 
building locomotives, marked the end of a connec- | 
tion with the industry a full century old. In the | 
early railway days locomotive history was made by 
the private firms specialising in locomotive con- 
struction ; for, naturally, the railways themselves 
then had neither the experience nor the staff to 
undertake design, and so bought engines from 
Stephenson or Bury, Sharp or Tayleur, of the firms’ | 
own types. Equally naturally, as the systems 
developed and coalesced, the need for standardising | 
the railways’ own designs was felt, and it was| 
probably on the Great Western that this tendency | 
first appeared, for its locomotive superintendent, 
Daniel Gooch, according to MacDermot’s History 
of the Great Western Railway, had been sorely tried | 
by the most weird collection of unsuitable engines | 
that ever ran upon a British system. The first three 
years of that company’s life is the record of a 
desperate struggle to keep trains running in spite 
of breakdowns, and when engines to 
Gooch’s own designs were delivered, the half-dozen 
firms that supplied them had had to work to his 
detailed drawings and templets. Swindon does not 
seem to have maintained at that time the prin- 
ciples of standardisation, but the work was later 
carried on by such men as Ramsbottom, Stroudley 
and Stirling, and was in time applied to all the 
principal companies, though the smaller lines still | 
left the design of their engines to the private builders. | 
None of the latter, not even Beyer Peacock, 
impressed its hall-mark on the appearance of such 
engines more clearly than Kitsons. 

It is appropriate that the end of the locomotive 
chapter in the firm’s history should be marked 
by the appearance of a book,* and especially so 
that this should have been written by Colonel 
Kitson Clark, grandson of its founder. To the 
many who know the popular and gifted author it will 
we fear be a keen matter for regret that a hundred 
years of locomotive building has been dismissed in 
| this volume in 30 rather discursive pages. It is 
perhaps the case that no very striking development 
of design ever came from Kitsons, but the name 
was known throughout the world for sound work- 
manship, and we do not doubt that with Colonel 
Kitson Clark’s well-known antiquarian predilections 
he could have vastly expanded these few pages of 
historical record and anecdote, to the great pleasure 
of locomotive men, old and young. Perhaps, to 
one well versed in the antiquities of classical times 
the past 100 years may offer only minor attractions. 
In these days, however, when, through the Newcomen 
Society and other agencies, interest is being aroused 
|in engineering history, we are inclined to regret 
| that the author has compressed his work into such 
| modest compass. 
| Turning to the locomotives constructed by the | 
| firm, among the earliest orders was one from the 
| Liverpool and Manchester Railway for six engines, | 


incessant 





|of which the first, the Lion, is still preserved, and | 
has figured rather inappropriately in a recent film | 
on what should really have been a_ broad-gauge | 
train. Colonel Kitson Clark has a good deal to| 
|say about this order, placed in 1837, and also of 
an order from the North Midland in the same 
year, after which the firm went steadily ahead. 
They do not seem to have tendered for the first | 
order for Gooch’s engines, though their neighbours 
Fenton, Murray and Jackson did so and supplied 
the most successful batch of the 7-ft. singles, one 


of which was selected to represent the Great 
Western in the gauge battle of 1845. Two of 
Kitsons engines also figured in these trials, but 


on the narrow-gauge side, and one of them had the 
honour of defeating the broad gauge in coal con- 
sumption, though no very great stress could be 
laid on the fact, as partisanship had been too 
strong for scientific accuracy in the methods and 
measurements employed. 

Many famous express engines came from the 
Airedale foundry. The author mentions six of 
McConnell’s “ Bloomers,” in the days when Wolver- 


1937. <A Firm and its Folk 
By E. Kitson Clark: London. The | 
[Price 10s.] 


* Kitsons of Leeds, 1837 
by One of them. 
Locomotive Publishing Company, Limited. 
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ton was an independent London and North Western 
locomotive centre, but we believe there must be 
some slip in the statement that Kitsons supplied 
the first single express engines for the Great 
Northern Railway. The firm certainly built in 
1860 the batch of engines to which the author refers, 
but there were a number of singles in service some 
years before that date, among them Sturrock’s 
famous 4-2-2, which was constructed by Hawthorn 
1853. Rather curiously, though the supply of 
six tank engines to the Metropolitan Railway in 
1863 is recorded, Colonel Kitson Clark makes no 
mention of the interesting fact that these were for 
the broad gauge, the only genuine broad-gauge 
engines that Kitsons appear to have built, although 
our author mentions that in 1851-52 they con- 
verted two goods engines to this gauge for the 
Midland Railway, who had just acquired the 
Birmingham and Bristol, and had to find broad- 
gauge power temporarily for the section south of 
Gloucester. The firm’s connection with foreign 
countries is well indicated by a map showing the 
railways in every quarter of the globe supplied 
with engines. Incidental reference is made to the 
fine single express engines sent to Egypt in 1889, 
and mention is made of a very ornamental 4-4-0 
for Chile, while a photograph is given of the first 
“* Pacific ” locomotive for India (1924), “ the basis for 
the Indian State Railway standards of the 4-6-2 and 
2-8-2 wheel arrangements.”’ The latter may, perhaps, 
be regarded as a somewhat doubtful commendation 
at the moment, with a commission appointed to 
inquire into the design and purchase of the 4-6-2 
engines. 

Kitsons, of course, did not confine their attention 
to locomotives, although these for so long repre- 
sented the greater part of their activities. In 
contrast with the brevity with which they are 
dismissed, the volume referred to gives a full 
description of the Kitson steam-tram engines, 
of which 300 were turned out between 1876 and 1901, 
and which certainly included many interesting 
features ; while stationary work and the articulated 
Kitson-Meyer engines also engaged the firm’s 
attention and are allotted chapters in the volume. 

As is well known, the 1930 depression left loco- 
motive builders very badly off. The factors which 
have robbed the trade of its prosperity are obvious 
enough. The development of other forms of motive 
power, the desire of former importing countries for 
self-contained sources of supply, subsidised compe- 
tition, falling railway earnings and extended loco- 
motive user, have all played their part. In the 
case of Kitsons there must be added the heroic 
experiments in Diesel-steam propulsion. Colonel 
Kitson Clark here tells the story of a very interesting 
experiment, and few will but admire the author's 
candid story of this failure. Let us hope with 
the author that “in these experiences of honest 
endeavour there will be found the headings of a 
second chapter that will in the end justify the first.” 

Kitsons still lives. Its long career has not 
terminated, but only changed direction, and those 
who have had close acquaintance with the firm’s 
products in the past will all hope that in the era 


| now commencing the firm will make an equally high 


reputation in its new lines. 
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WrILtiaM FrovpE LABORATORY. 

Ship Resistance. Test Work. Wave Making.— 
The work of the ship-testing tanks at the National 
Physical Laboratory follows the progress of its 
associated industry more intimately than is the 
case with any of the other departments. It is not 
unexpected, therefore, that the volume of test work 
carried out during 1937 reflects the recent decline 
in the tonnage of merchant shipping under con- 
struction, as contrasted with the peak figures of 
prospective ship construction and tank tests con- 
ducted during 1936. From Fig. 18, opposite, which 
shows the number of designs tested by the Froude 
Laboratory in the last nine years, it is, however. 
apparent that the 1937 figures represent a marked 
improvement over those of the industrial depression 
six or seven years ago, and it was hardly to be expected 
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that the strikingly regular advance from 1932 to| meet the on-coming ship model which is being | recent years a good deal of experimental work has 
1936 could be continued indefinite, though it is the | towed by the tank carriage, and which is fitted | been carried out on the frictional resistances of 


case that the high level of demand for tank tests, 
reached in 1936, was maintained over the first six 
months of last year. 

The 68 designs that have been tested during the 
vear 1937 embrace an unusually wide variety of 
ships, thus compensating in some sort for the 
reduction in numbers and indicating a corresponding 
diversity in the types of vessel under construction 
in British shipbuilding yards. They include de- 
stroyers, quadruple-screw ships, very large twin- 
screw, fast Atlantic liners, express cargo vessels, 
tramp steamers, coasters, dredgers, tugs, oil tankers, 
fast motor boats, paddle boats and shallow-draught 
river steamers. In addition to tests on ships’ hulls, 
four series of open-water tests on propellers have 
been carried out for commercial firms. Of the 
projected ships submitted for tank data, 17 were 
re-designed by the Laboratory as regards the pro- 
peller and stern arrangements before being tested, 
while in eight cases out of the 68 it was found 
possible after inspection of the design to improve 
the form of the hull before making a start on the 
model, and in all these cases some improvement, 
though to an unknown extent, is certain to have 
been achieved. Of the remaining 60 designs, four 
have been improved to yield a reduction of power 
of over 20 per cent. In five cases the improvement 
realised was between 10 per cent. and 20 per cent., | 
in 18 cases between 10 per cent. and 5 per cent., and 
in 12 cases between 5 per cent. and 3 per cent. 


with recording apparatus to measure the various 
effects of the rough water. The present wave- 
| making apparatus, which has been in use for twenty- 
| one years, is so badly deteriorated as to need replace- 
| ment this year in view of the increasing demand for 
research and test work under rough-water condi- 
tions, and it is proposed to instal a more powerful 
driving motor than the existing one—l2 brake 
horse-power, instead of 7 brake horse-power—and to 
supply it from electrical mains separate from those 
of the tank carriage, so as to increase the length of 
the permissible test run. 

A further point of interest affecting the technique 
of ship-model tests arises from an inquiry by the 
National Research Council of Ottawa, as to the 
feasibility of testing large models in the relatively 
small Canadian tank, which has a cross-sectional 
area of only 52 sq. ft. as compared with 360 sq. ft. 
for the Alfred Yarrow Tank and 180 sq. ft. for the 
New Tank at Teddington. In this connection a 


| 


Fig.18. NUMBER OF 








These are very remarkable figures. When it is| 
appreciated how great a proportion of the working | 
costs of a ship are absorbed by fuel ; that the savings 
effected are sustained year after year throughout 
the whole life of the ship ; and that an improvement | 
exceeding 20 per cent. in overall design represents a | 
considerable reduction in first costs of the engine | 
and boiler equipment of a steamer, the value of the | 
Froude Laboratory to the mercantile marine needs | 
no further emphasis. 

It has to be borne in mind, of course, that some 
of the recommended changes of design occasionally 
involve more expensive construction. A case in 
point was recently encountered during an investiga- 
tion of herring drifters, carried out on the joint 
behalf of the Herring Industry Board and the 
Coal Utilisation Council. Here it was found that 
the form of hull at present in common use for this 
class of vessel could be improved to give a reduc- | 
tion in power amounting to no less than 40 per cent. | 
for a speed of 9 knots. It was also shown, by a| 
subsequent series of rough-water tests in the tank, 
that the suggested modifications of hull form led 
to a definite improvement in seaworthiness. The 
recommended changes, however, were such as to | 
involve an increased cost of shipbuilding. Never- | 
theless, the very substantial reduction indicated in 
power costs would appear to make the change a 
profitable commercial proposition. and it is earnestly 











hoped that in the near future a drifter of this | and rising in some of the tests to as much as 18 per 
modern type will be built in order to demonstrate | cent. 


Teddington results were lower than those measured 
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systematic series of hull-resistance tests have been 
conducted by the Froude Laboratory on a 10-ft. 
model constructed and already tested at Ottawa. 
The comparison has brought to light two import- 
ant results. At low speeds, where wave-making 
resistance is a small proportion of the whole, there 
was no material difference between the resistances 
measured in the two Teddington tanks, but these 
results were consistently higher, by proportions 
ranging up to 8 per cent., than those measured at 
Ottawa. At wave-making speeds, however, the 


in Canada, the difference depending upon the speed 








its improved economy and seaworthiness. 

This question of sea-going qualities in proposed 
ship designs is one to which the experimental tank 
lends itself very readily, and one to which builders 
are tending to give increasing consideration. During 
the past year the Froude Laboratory has conducted 
two series of tests on behalf of private firms with 
the object of evolving a form of vessel which shall 
he efficient both in smooth and rough water, and 
both in loaded and ballasted conditions. For rough- 
water tests of this kind, the Alfred Yarrow Tank is 
fitted at its remote end with wave-making apparatus, 
consisting of a plane extending almost across the 
full width of the tank, hinged about its lower edge 
at a depth of about 2 ft. below water level, and 
oscillated by an electric motor-driven crank and 
connecting-rod mechanism. Behind the wave- 
maker, the end of the tank is provided with a 
shelving “ beach” on which are mounted break- 
vaters in zigzag arrangement, whereby the waves 
passing backwards from the wave-maker are broken 
up and prevented from passing forward after reflec- 
tion. 


determined height and wave-length can be created 
1s desired, in “bursts” comprising a definite 
number of waves. 


They travel along the tank and 


By means of the apparatus waves of pre- | 


| The comparison between model and ship data 
| which forms a very instructive complement to the 
| experimental work in the tanks and involves 
the measurement and analysis of data obtained 
during sea-going trials of ships whose models have 


| large surfaces representative of ships’ hulls, data 
being obtained, for example, relative to painted 
| and unpainted steel plates, lapped joints and pro- 
jecting rivet heads at high values of Reynolds 
number. At the Berlin meeting these results were 
critically considered with a view to their validity for 
| estimating the increase in ship resistance produced 
'by fouling of the exterior of the hull. It was 
agreed, however, that the knowledge at present 
available was insufficient to permit of international 
standards of roughness, with corresponding standard 
values of skin friction coefficient, being adopted. 
| For the present, therefore, international agreement 
extends only so far as the point reached some years 
ago, namely that all ship-testing tanks should use 
Froude’s frictional coefficients for varnished sur- 
faces in the conversion of model experimental 
results to the data applied to full-sized ships. The 
general subject is, however, being actively followed 
up by researches at the principal tanks throughout 
the world, a recent piece of work by the Froude 
Laboratory in this connection being a re-analysis of 
Froude’s data from which a method has been 
deduced for extending those data to conditions of 
high speeds through the water and long lengths of 
surface. In other words, a rational basis has been 
sought for extrapolating Froude’s results to higher 
values of Reynolds number than those of the 
actual experiments. The analysis has shown that, 
by assuming different points of transition between 
laminar and turbulent flow, the anomalous values of 
skin friction coefficient, obtained by Froude from 
his towing experiments on relatively short planks, 
can all be explained. The newly extrapolated 
values for specific resistance at high Reynolds 
numbers have been found to accord so satisfactorily 
with recent results actually measured by Kempf, 
in Germany, for a painted steel surface that the 
latter have been used to extend Froude’s curve. 
It should be remarked, of course, that all these 
data relate to the special case of a plane surface and 
require correction before being applied to the 
curved form of a ship’s hull. The frictional resist- 
ance of a long flat plate is considerably below that 
obtained by using Froude’s method and constants 
for a normal, plated ship of the same length. 

Other recent work at the Laboratory includes 
researches into the wave-making components of 
ship resistance. One of these is a mathematical 
study of the resistance of a series of three-dimen- 
sional forms which, while resembling the shape of a 
ship’s hull, are definable by mathematical equations 
in order to allow the study to proceed along ana- 
lytical lines. Calculations have now been com- 
pleted for a series of shapes having a continuous 
variation in the angle of entry, and it has been 
possible to compute in all these cases the separate 
components of wave resistance due, respectively, 
to the bow, the stern, and the mutual interference 
between the bow and stern effects. The results 
obtained indicate significant differences between the 
resistances, which will be checked, as soon as oppor- 
tunity occurs, by towing tests on models of the 
forms so far considered only analytically. It has, 
however, already been possible to verify the mathe- 
matics to some extent, since one of the shapes 











| been tank-tested, has been carried out as oppor- 
| tunity occurred during the past year, though un- 
fortunately with no very valuable results. Of the 
five trials attended, four cases proved abortive 
since the ships’ hulls were found, on subsequent 
docking, to be dirty and consequently not com- 
parable with the conditions of the model tests. In 
the remaining instance the hull was clean and newly 
painted and the ship data were found in gratifyingly 
close agreement with those deduced from the model 
results as regards both power and engine revolu- 
tions. 

This question of the effect of surface condition 
on the coefficient of fluid frictional resistance to be 
employed in ship resistance predictions is one which 
attracted a good deal of attention at a conference 
of tank-testing scientists held in Berlin last year. 
It will be readily appreciated that a barnacle- 
encrusted, rough or dirty hull increases the skin 
frictional resistance of a ship and correspondingly 
'reduces its speed for a given power output. In| 











dealt with approximates fairly closely to a sine 
curve, and tank data relative to the resistance and 
wave profiles for such a shape are already available 
from previous work. A point of some interest 
with respect to the latest calculations is that, since 
three components of resistance are separately 
determinate, it has proved possible to investigate 
the effect of viscosity in reducing the wave-making 
effect of the stern and to allow for this effect by an 
empirical correction. In consequence, the agree- 
ment between the experimental results obtained in 
the tank with models shaped like sine curves and 
the calculated values for such forms, has been 
improved. At the moment, good progress is 
being made with the calculation of the wave pro- 
files in two dimensions only for the set of water 
lines used in the series of mathematically defined 
shapes, and it is expected that this part of the 
analysis will throw light on the reasons underlying 
the differences of resistance computed for the 
various members of the series. 
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A more directly experimental attack on a related 
aspect of the same problem is concerned to deter- 
mine to what extent the resistance of a ship is 
uffected by the shape given to the bow contour. 
In the course of this work three groups of models 
being tested, having prismatic coefficients of 
(0-78, 0-74 and 0-70, respectively. Each model 
represents a ship of the order of 10,000 tons dis- 
placement, measuring 400 ft. long between per- 
pendiculars, with a beam of 55 ft., and having a 
service speed of 10 knots to 11 knots. Normally, 
each model represents the loaded condition and is 
tested at two draughts corresponding to 
22 ft. on the full scale, but in order to 
provide some guidance as regards performance 
under all conditiorts of loading, results also 
being obtained for a light draught of 11 ft. 6 in. 
with a 6-ft. trim by the stern. In addition to 
resistance measurements, it is desirable to ascertain 
the minimum shaft horse-power, and to determine 
the variation in propulsive coefficient over each 
yroup. ‘Two forms of hull in each group, repre- 


being 
24 ft. ane 


are 


senting the extreme types of bow under test, are | 


accordingly being self-propelled. The work on six 
models of 0-78 prismatic coefficient is now com- 
plete. Since the main point at issue is the effect 


of bow shape, the hulls have been made with the | 


after-body identical in each case, the run being 
long and fine with a deep cruiser stern to minimise 
unwanted effects of interference or eddy making 
ift of the ship. Twenty per cent. of the length 
is parallel, with the result that the fore-shoulder is 
rather abrupt, and the possibilities of variation 
in the fineness of the ends are very limited, the 
changes in bow form included by the tests being 
confined to the forward quarter of the models. They 
comprise variations between 28 deg. and 40 deg. 
in the half-angle of entrance, vertical stems, and 
stems raked to the extent of approximately 40 deg. 
None of these bow changes materially affected the 
Indeed, owing to the 
relatively very full form represented by 0-78 pris- 
matic coefficient, the variations in bow fineness did 
not greatly affect the resistance, the most important 
factor in this respect being the shape of the fore 
shoulder. It is to be concluded that the reduction 
in wave-making resistance usually associated with 
small bow angles is not enough, in these models, 
to counterbalance the effects of such angles on the 
form and _ frictional As regards two 
of the models which had heavily raked stems, it is 
noteworthy that, under the ballast condition, repre- 
senting 11 ft. 6 in. draught, and at a speed corre- 
sponding to 12 knots, they exceeded the resistance 
of models with vertical stems by about 8 per cent. 
Work is now in progress with the third group of 
models, having prismatic coefficients of 0-70. With 


propeller performances. 


resistances. 


these it is expected that wave-making resistance | 


will assume greater importance, and it may prove 
to be the case that equally good results may be 
obtained from two different types in which com- 
pensation of the components due to wave-making 
and form resistance occurs. The resistance experi- 
ments on this group have been concluded and the 
propeller tests are nearing completion. 

Most of the work mentioned in the preceding 
paragraphs has the common feature of relating 
to fairly large vessels of moderate speed, but it may 
be noted that there has come into prominence of 
late a growing demand for tank tests on small, high 
speed boats, which are nowadays being employed 
not only for naval but also for commercial purposes. 
The high towing speeds attainable in the New Tank 
suitable-—and were indeed designed——with this 
and similar objects in view, and it was in 


ire 


that the methods of conducting such tests were being 
demonstrated. The model in use was a quarter 
scale replica of a 40-ft. high-speed boat, and it was 
being towed at speeds up to that corresponding 
to 18 knots on the full scale. The characteristic 
feature of the hull shape was a deep chine, one 


result of which, so far as the tests were concerned, | 


was to necessitate observations of performance 
additional to those of hull resistance. 
of high-speed boats of small size, and riding low in 
the water astern, to keep dry in rough water is an 
obviously important factor. The tank 


included measurements of trim 


consequently, 


the 
New Tank, on the occasion of the annual visitation, 


The ability | 


tests, | 
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changes accompanying changes of speed, as well| The reasons for these results being not clear from 


as detailed observations of the wave formation. 
Coaster Research. Ship Propulsion. Propellers. 

For several years the Froude Laboratory has been 
investigating the performance and general charac- 
teristics of coastal vessels, of which two main types 
may be distinguished. There is, first, the class of 
ship engaged in carrying coal around the coasts of 
Britain and to neighbouring Continental ports. The 


second group includes fairly small vessels, built for | 


carrying general cargo, which on the whole are 


somewhat finer, shallower, and faster than the 
colliers. As the outcome of suggestions from the 
Shipbuilding Employers’ Federation, a Coaster 


Sub-committee of the Tank Advisory Committee 
has recently been appointed, and has drawn up a 
research programme under which the early work 


of the Laboratory, which was of a broad, exploratory | 
character, is now being extended to cover detailed 


studies of the two main groups of coaster hull-forms. 
Already a comprehensive series of tests on typical 
colliers has been completed. Four models have 
been tested, all of the same principal dimensions 
but differing as regards fullness. The resistance 
trials on each model have been made at three differ- 
ent draughts, and in addition, one of the models 
has been tested with a large number of screws of 
generally the same pattern but differing in diameter 
and pitch. The range of conditions thus covered 
extends over the range of propeller revolutions in 
present practice, from reciprocating steam engines 
to high-speed Diesels. This same hull has 
been tested with several different shapes of cruiser 
stern, the design of the after end being adapted to 
suit the variations in screw diameter. The outcome 
of the investigation has to determine the 
effects on resistance of changes in block coe ficient, 
and the general relation between engine revolutions 
and propulsive efficiency when the diameter and the 
pitch ratio of the propeller are varied either severally 
or in combination. 


a lso 


been 


Among the more important aspects of economy 
in ship design, with which the Laboratory is con- 


cerned, is the problem of determining the directions | 


and extent to which the hull form and propulsive 
equipment of a vessel should be modified in order 
to yield the optimum overall performance, regard 
being paid to smooth and rough water conditions. 
The attainment of a high standard of performance 
in respect not only of speed and seaworthiness, but 
also of propulsive efficiency, is obviously a matter 
of exceptional importance in the case of ships 
for cross-channel services. For 


used passenger 


this reason the extensive investigation into the | 


resistance, propulsion and pitching of ships in rough 
water, which has been in progress for some years, 
is being carried out with models of a twin-screw, 
high-speed ship of cross-channel type. Work 
already completed has dealt with the relation 
between the form and the resistance of the hull, 
and with the propulsive and overall efficiency in 
rough water. From the latter part of that investi- 
gation it was evident that the existence of rough 
water was a significant factor, calling for modifica- 
tions of the propulsive equipment in a number of 
directions if the best “all the year round” per- 
formance under both rough and smooth sea condi- 
tions was to be achieved. The researches of the 
past year have accordingly been directed to the 
general study of such points of detail and in particu- 
lar to determining the effects on propulsive efficiency 
|of the introduction of a cruiser stern in place of a 
raised counter, of variations in the blade-area of 
the propellers, and of placing the propeller brackets 
behind the screws. From resistance and propulsion 
experiments over a wide range of speed with the 
model fitted, in turn, with each shape of stern, the 
conclusions have been reached that the adoption 
of a cruiser stern leads to a reduction of the resis- 
tance of the ship, but effects practically no change 
in propulsive efficiency. On the latter score, the 


propeller blade area changes were found much more | 


influential. Three alternative sets of twin screws 
| were tested, the blade areas being approximately 
in the ratio 1: 2:3. A reduction in blade area of 
| 30 per cent. below that of the standard screws 
originally used gave an increased propulsive effi- 
ciency in smooth water, but with further reduction 
|in area the propulsive efficiency was diminished. 





the tank experiments, the model screws were tested 
in the Lithgow propeller tunnel at reduced pressure 
in order to discover their cavitation limits. The 
| effect of blade area upon the slip at which thrust 
fails was revealed, and the conclusion was reached 
that, under the conditions to which propellers are 
subject on the full-scale, the blade area should not 
be reduced below a certain value even though 
propulsion tests in smooth water may indicate a 
gain in efficiency by such further degree of area 
reduction. As regards the situation of the propeller 
shaft brackets, the tank tests gave results pointing 
to a considerable gain in propulsive efficiency 
by removing the brackets from their positions 
| forward of the screws to positions aft of the screws, 
a reduction in power for the same ship performance 
being the practically valuable result. 

It will be evident from the foregoing paragraph 
that the factors introduced by rough sea conditions 
into the general problem of ship propulsion are not 
;only numerous and complex, but that in certain 
cases they cannot be wholly reproduced in tank 
experiments. A survey of all the causes leading 
to change of propeller efficiency in rough weather 

has accordingly been made, the data being collected 
not only from model tests, but also from observa- 
tions which members of the Froude Laboratory staff 
have carried out on various occasions at sea. It is 
intended, from a comprehensive analysis of all the 
available information, to show how the percentage 
drop in propulsive efficiency due to different weather 
conditions may be estimated, and hence allowed for 
in ship design. It will be possible, also, to advance 
suggestions for modifying the design of propellers 
so as to improve their performance in rough weather. 
Among the research work bearing on this aspect. 
though more directly concerned with propeller action 
in vessels steaming under low draught, is a study of 
the causes leading to breakdown of thrust when the 
blades of a partially submerged screw emerge from 
the water. Observation of model screws by means 
of a stroboscope during tests in open water has 
revealed several possible causes contributing to 
thrust breakdown, some of which should be suscep- 
tible of mitigation by changes of blade design. In 
particular, it appears to be reasonably certain that 
the thrust at which breakdown occurs can be con- 
siderably raised by suitably shaping the leading 
edges of the blades. Tests are accordingly being 
continued with new designs of propellers embodying 
these indications, and the results of trials with the 
screws mounted behind model hulls are proving very 
| satisfactory. 

| Fundamental aspects of propeller design are 
being studied in several directions, one of the most 
| comprehensive of such researches being concerned 
with the effects of pitch ratio on the performance of 
single-screw ships. The tests are being made with 
a 24-ft. model representing a normal vessel about 
400 ft. long, capable of doing 12 knots to 14 knots. 
| One series of tests has been made with propellers 
|of unity pitch ratio, the results being to indicate 
that, for satisfactory propulsion, rather lower rates 
| of revolution were desirable than were suitable for 
| the engines of ships of that size. Further tests 
| were therefore made with two series of propellers 
distinguished by different blade forms, and having 
| pitch ratios varying down to 0-5. These provided 
|a correspondingly wide range of revolutions for a 
| given speed of advance, and led to the general con- 
clusion that the smaller pitch ratios were likely to 
| give the best results for either type of blade. An 
extension of the work to more detailed studies of 
| blade form is accordingly being made with screws 
of small pitch. A few screws of 0-6 pitch ratio 
have already been tested, but even with these the 
revolutions are not sufficiently high, and the screws 
jnow undergoing test are all of 0-5 pitch ratio. 
| They are 9-6 in. in diameter on the model size, 
representing 13 ft. 4 in. diameter on the actual ship, 
and they embody variations in blade outline and 
\in the radial distribution of pitch, so as to enable 
these factors, and their effects on propulsive effici- 
ency, to be thoroughly explored with a view to 
revealing the most economical type of screw for 
cargo vessels. In order to make the investigation 
| as comprehensive as possible, all the 0-5 pitch-ratio 
_serews are being tested in open water at two or 
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more -speeds of advance, as well as being tested 
behind a model hull. With the same object, the 
ship model has latterly been modified to have the 
fine-lined cruiser stern which is becoming the normal | 
practice for the best ships of this class. 

Research on twin-screw performance requires a 
different type of model ship, that now in use being | 
representative of an 850-ft. liner capable of 23 knots. | 
Attention is being more particularly directed to the 
effects of the positions of the screws relative both | 
to one another and to the walls of the ship. It will 
be apparent that the permissible diameter of the 
screws is restricted by the hull and by the spread, 
or lateral distance between the centres, of the 
screws themselves. In a portion of the work, now 
completed, which dealt with the general effects of 
the spread between the screws, results were there- 
fore obtained not merely for the propulsion charac- 
teristics of screws at different, reasonable spreads, 
but also for those of screws of varying diameter at 
a fixed spread. This necessitated changes in the 
fore and aft situation of the screws, but there is 
another mode of variation, namely, the vertical 
position of screws in a constant transverse plane, 
which is at present undergoing investigation. For | 
this series of tests the same pair of screws is being | 
used throughout and four vertical positions are to 
be tried, the effects under observation being, of | 
course, due both to different situations of the 
screws relative to the hull and to different depths of | 
immersion of the screws. 

This question of the influence of immersion depth 
on screw performance, and of the manner in which 
such effects can be modified by changes in blade 
design, has recently been the subject of an important 
research in which a series of three-bladed propellers 
was tested in open water throughout a wide range 
of speeds of advance and depths of immersion. Four 
diameters of screw were employed, ranging from 
6-6 in. to 10-56 in., but the blades in all cases had 
circular back sections, rounded leading and trailing 
edges, and an outline having considerable skew back. 
The camber ratio of the blade section was main- 
tained constant at any fraction of the diameter, 
but the thickness and chord at the propeller boss 
were in every case so dimensioned that the maxi- 
mum stress due to a given static thrust was the 
same for each propeller. This involved the width 
and thickness of the blades at corresponding radii, 
being proportional to the cube root of the propeller 
diameter, so that the screws of different diameter 
were not geometrically similar, the relative width 
and thickness increasing as the diameter diminished. 
Che general effects of different depths of immersion, 
however, were consistently shown by all the screws, 
the most important practical conclusion being that 








the efficiency is not appreciably affected until the 
immersion, to the centre of the screw becomes less 
than 60 per cent. of the diameter. The tendency, on 
the whole, is for efficiency to be diminished as immer- 


| sion is reduced, though to a notable degree only at 


low slips. The effect of immersion upon thrust is 
also slight as a rule, though it may assume serious 
proportions at very high slips. Within the usual 
practical range of immersions for loaded vessels, it 
appears that pitch ratio is a much more influential 
variable as regards propeller efficiency. Thus, the 
effect of rather more than doubling the pitch ratio 
(from 0-6 to 1-37) was found in the tank tests to 
increase the maximum efficiency by over 25 per 
cent. (from 0-58 to 0-71 for the smallest diameter of 
model screw, and from 0-58 to 0-77 for the screw of 
largest diameter). The greater increase of effi- 
ciency observed in the case of the larger screw dia- 
meters was present at all the rates of slip tested and 
may be due to the fact that, as the result of the 
departure from geometrical similarity noted above, 
the screw blades get progressively thinner and 
narrower in relation to their length as the screw 
diameter increases. Another result not yet quite 
satisfactorily explained, was that the efficiency at 
all slips tended to increase with increased speed of 
advance. It suggests that the smallest diameter 
of screw tested was rather too small to give accurate 
results in open-water tank trials, and in all prob- 
ability the actual loss of efficiency due to fitting a 
full-size ship with propellers of rather too small 
diameter is less than that indicated by the small 
scale tests. In this connection it is of interest to 
note that, at the Berlin meeting of tank officials, 
the question of the minimum sizes for model pro- 
pellers was discussed at some length, and a 
lower limit of 6 in. was eventually adopted for 
general purposes, while for certain types of slow- 
running, thick-bladed screws, it was agreed that 
models less than 12 in. in diameter should not be 
used. 
(T'o be continued.) 
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Soms little time ago, Messrs. The Parsons Engineering 
Company, Limited, Town Quay Works, Southampton, 
introduced a marine set consisting essentially of the 
Ford Vee-eight engine fitted with one of their own 
reversing gears. Following the success of this unit, 
the company have recently introduced a somewhat 
similar set, which is illustrated on this page. In 
the latest unit, which is known as the B.E.4.M type, 
the revolutions are not quite so high as for the eight- 
cylinder engine, the actual speed range being from 
1,500 r.p.m. to 2,500 r.p.m., corresponding to a range 
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| of output from 35 brake horse-power to 50 brake horse- 
| power. The engine employed is the Ford four-cylinder 
“ B” model, and a bridge casting is provided at the 
| forward end, as shown, this casting carrying a gear- 
| type water-circulating pump, positively driven from an 
extension of the camshaft. The camshaft can also be 
arranged to drive a tachometer if necessary. The 
pulley at the forward end of the crankshaft has been 
left in place for driving the dynamo, and all other parts 
of the electrical equipment have also been retained, 
including the coil ignition. An oil cooler and oil 
| strainer have been fitted, the latter being arranged so 
that it can be cleaned without stopping the engine, 
and a sump pump has also been fitted for use when it 
|is desired to change the lubricating oil. Another 
| additional feature is a water-jacketed exhaust manifold, 
clearly visible in the illustration, suitable for marine 
}use. The water-circulating system is connected up at 
| the works, so that it is only necessary to fit the suction 
pipe to the pump and a delivery pipe to the outlet. 

The reversing gear is of Messrs. Parsons’ standard 
| type, and is carried in a casing which belts up to the 
| bell housing on the engine. The clutch is of the multi- 
| plate type, and the reversing gear gives full engine 
| speed astern as well as ahead, and is capable of being 
run for long periods. The lubrication of the gear is 
entirely self-contained, and in addition to a large 
| inspection cover on the casing, there is also a dip stick 
jat the side for checking the oil level. The engine is 
| rigidly supported by the bridge fitting at the forward 
end, which terminates in lugs as shown, and by a 
bracket on each side of the flywheel casing at the after 
| end, providing a very simple installation. The unit 
|is produced in two separate types, one with special 
| fittings as required for Admiralty use and for Govern- 
ment service, and the other arranged for commercial 
service. A reducing gear giving a 2 to 1 reduction can 
be fitted, and for twin-screw installations, a gear-wheel 
reduction may be fitted on one engine, and a chain 
reduction on the other, to give outward turning pro- 
pellers in both cases. Careful attention has been paid 
to accessibility. The complete unit with direct drive 
is 3 ft. 10 in. long, and the weight is approximately 
500 lb. We are informed that these sets are in wide 
use in Government service. 








ANNUALS AND REFERENCE BOOKS. 


Report on Atmospheric Pollution.—The 23rd Annual 
Report on the Investigation of Atmospheric Pollution, 
which covers the observations made in the year ending 
March 31, 1937, has been issued by the Department ot 
Scientific and Industrial Research and is published, 
price 7s. 6d. net, by H.M. Stationery Office, York 
House, Kingsway, London, W.C.2. The volume. 
which contains some 170 pages, consists mainly of the 
report of the Superintendent of Observations and of 
general deposit tables. The figures given in these 
tables have been obtained from observations with 
deposit gauges, which measure the impurities washed 
out of the atmosphere by the rain. Observations are 
being made by local authorities and others, with 
133 of these instruments at many different places 
| situated mainly in industrial areas. In various parts 
of London and Glasgow, and at Cardiff, Coventry, 
Edinburgh, Hull and Stoke-on-Trent, observations are 
also being made on the impurities suspended in the 
atmosphere which give rise to smoke ‘haze. The 
report records good progress in the intensive survey of 
atmospheric pollution, which is being carried out at 
Leicester. Begun in April, 1937, the observations are 
made at 12 stations, in and around the city, and at 
each of these stations combined apparatus has been 
set up for recording suspended impurities, sulphm 
dioxide and active sulphur gases in the atmosphere, 
together with an apparatus of new design for recording 
ultra-violet light. Generally speaking, the figures for 
atmospheric pollution for the country as a whole, 
given in the report show a tendency in the right 
direction. Compared with the general average for the 
five years ending 1932, which is taken as a basis of 
comparison, there is an indication of improvement in the 
deposits of fine particles of fuel escaping from chimneys 
and in organic dust of various kinds. Ash deposits also 
show an improvement, and there is a reduction in 
sulphate deposits. Figures for tar deposit, however, 
are not quite so satisfactory as no general decline has 
taken place and 47 per cent. of the stations show that 
no change has occurred. 











British STANDARD SPECIFICATION FOR SAMPLING OF 
Coat Tar.—The British Standards Institution, 28, 
Victoria-street, London, 8.W.1, has published, price 
2s. 2d., post free, a revision of specification No. 616 for 
the sampling of coal tar and its products. The specifica- 
tion, which was originally published in July, 1935, has 
been completely revised and special attention has been 
given to the sampling of pitch and of those tar products, 
such as the phenols and benzols, which are marketed in 





the refined state. 
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NOTES ON NEW BOOKS. 


Afrecunicat book that is well produced, with no 
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carrying out the experiments, but to keep down the 
size and price theoretical explanations are omitted. 
| The book is published in London by Sir Isaac Pitman 
end Sons, Limited, price 3s. 6d. net. 


stint of good line illustrations, conveys its own 
impression of authority, apart from the status | 
that accompanies authorship of repute. Mr. T. C. 


Thomsen’s Practice of Lubrication, now issued in a 
third edition by Messrs. McGraw-Hill Publishing 
Company, Limited, Aldwych House, London, W.C.2, 


began its career of usefulness, in 1920, with all these | 


advantages, and in its treatment of the fundamentals 
of the subject may still be recommended. 
with the times. The author observes that “ the 
development which has taken place in all directions 


since the previous edition of this book has necessitated | 


considerable alteration, and the addition of new 
matter,”’ but the excision of much of the old matter 
would have recognised more effectively the extent of 
the development. The addition of Mr. W. G. G. 
Godron's study of piston-ring design and behaviour 
to the chapter on Diesel engines is of interest, but 
not succeed in modernising it. The statement, 
in another chapter, that “the Michell single-collar 
thrust bearing will, no doubt, come more and more 
into general use, not only for marine turbines, but 
also for marine steam reads as curiously 
at the present date as the assertion, on the previous 
page, that the horseshoe type of thrust bearing is “ still 
almost universally used for marine steam engines.” 
Even more anachronistic is the two-page description 
of the Gnome rotary aero-engine—almost museum 
piece when the first edition was printed. The instruc- 
tions for oiling motor-cycle engines, by the aid of 


does 


engines,” 


a 


a spring-plunger hand pump and a sight-feed glass, | 


come into the same category; and the chapter on 
railway rolling-stock ignores a number of 
developments that have considerably modified practice 
in this field during the past decade. The list could 
be extended, but the foregoing typical instances, per- 
haps, sufficiently support the opinion that the price 
of 36+. net is a little difficult to justify. 


The routine processes of the chemical laboratory 
readily lend themselves to standardisation, and from 
time to time it is necessary to review the conventional 
instructions, discarding any which have passed into 
the limbo of the out of date and introducing those 
which are warranted by general acceptance. It is a 
further advantage if they are dealt with sectionally, 
as has been done in the case of the handbook Labora- 
toriumsbuch fiir Gaswerke und Casbetriebe aller Art. 
Teil 1: Untersuchung fester und flissiger Stoffe. This 
book has been prepared by Dr. Fritz Schuster, of 
Berlin-Zehlendorf, and is published by Wilhelm Knapp, 
Halle (Saale), in paper covers, at the price of 8-70 marks. 
Within the limits indicated by its title, it presents 
in a condensed form descriptions and data relative to 
the materials, products apparatus and methods 
associated with the gas industry. As a guide to the 
analyses, tests and experiments which such work 
involves it has a high value, which, however, is con- 
siderably enhanced by the copious references to the 
authorities in each case. The illustrations are clearly 
drawn and have, in nearly all instances, been carefully 
lettered or numbered, and can therefore be followed 
in close association with the text, while the indexes 
of names and of subjects are sufficiently extensive to 
make reference convenient. 


A collection of clear instructions for experimental 
work is of very great value to any teacher of technical 
subjects, especially in connection with experiments 
which are usually carried out by individual students 
or by small groups. For this purpose many colleges 
have duplicated instruction sheets pasted on cards, 


but a series of such sets of instructions as is given in Mr. 


E. T. A. Rapson’s Experimental Electrical Engineering, 
a second edition of which has now appeared, will 
save a great deal of time that can then be more 


usefully employed in other ways. When published, 
as these are, at a price sufficiently low for each student 


to purchase, or be given a cop. ’, there are obvious advan- | 


tages. (One inevitable disadvantage, however, must 
be that it will be necessary to fit the apparatus to the 
instructions rather than adapt the instructions to the 
apparatus available. For evening students who have 
little spare time and whose main object is to learn 


the * subject matter” of their course, it will be an ad 
vantage to have this instruction book at hand when 
writing up experiments. With full-time students, 


on the other hand, the educational value of making 
careful notes of the work done and writing a correct 
report from rough notes must be considered, and the 
value of having the instruction book at hand when 
writing up the results is not so obvious. The book, 


which is intended for the Ordinary and Higher National 
Certificate courses, gives adequate instructions for 


In other | 
respects, unfortunately, the work has not kept pace | 


bearing | 


| of 


There is some difference of opinion among engineers 


with regard to placing hooks at the ends of reinforcing | 


bars, when not required to compensate for lack of 
adequate area to give an adhesion of about 100 Ib. 
per square inch. The author of Notes on Cement and 
Reinforced Concrete, whose name is not given, makes 
use of plain straight rods without bend-up ends. 
Theoretically this is correct when the bars are small 
enough to give the necessary area, or, conversely, 
when the part is of sufficient size to allow of bars of 
large diameter being used and yet give the desired 
adhesion. On the whole, custom is opposed to such 
practice. Dr. Faber and Mr. Wentworth-Sheilds have 
both drawn attention to the increase in the factor of 
safety provided by such hooks, and C. B. Manning 
advises their use im all cases except in column bars. 
The book under review should therefore be used with 
some circumspection by those actually lacking in 
personal experience. The volume referred to gives 
many useful examples of typical cases of design, 
worked out in simple form and covering a wide range 
of structures. Although partaking of the nature of 
a trade publication, being sponsored by Messrs. The 
Keston Portland Cement Company, mention of the 
firm’s products is not unduly obtrusive. The volume 
| is in its second edition and is published, at 7s. 6d. net, 





| THE MOBILISATION 





by Messrs. Sir W. C. Leng and Company (Sheffield | 
| Telegraph), Limited, London. 


When the practical engineer sets out to record his 
actual experiences with a particular machine, the 
result is very often a plain informative account not 
vitiated by discussion of side-issues. Such an account 
is presented in Lockstitch and Chainstitch Sewing | 
| Machines, by Mr. W. Riches, recently published by | 
Messrs. Longmans, Green and Company, London, at | 
the price of 3s. 6d. In his foreword, Mr. Riches states 
that there is at present a serious shortage of efficient | 
maintenance mechanics for sewing machines, and his | 
object is to provide practical advice to the beginner | 
in this occupation. Later, he says, ** Sewing machines | 
certainly are delicate, but there is nothing about the | 
mechanism which should prevent even a beginner, after | 
careful study of the machine, adjusting it and obtaining | 
perfect results.” We have used the views embodied | 
in these sentences to test the book, with the result | 
that it can be safely said that Mr. Riches has achieved 
his object of giving sound instruction on the best 
methods of remedying the troubles likely to occur. 
The work is not an account of the many sewing machines 
on the market and has, therefore, no suspicion of the 
maker’s catalogue or propaganda attached to it. At 
the same time, at least four cardinal types are dealt 
with in a manner such that a person of ordinary 
intelligence can apply to a particular case the prin- 
ciples laid down in a general way. The style is clear 
and straightforward, and here and there simple 
line drawings are used to illustrate various points. 
In our view there might well have been more of these, 
but no doubt, with a machine before him, the user 
of the book will have a substitute for the illustrations. 
No other shortcoming can be alleged in this obviously 
useful work. 





The revision, by another hand than that of the author, 
an old-established reference book, must always 
involve some difficult decisions, for while it is impera- 
tive that the book be brought up to date, some users | 
may resent the excision of material they are familiar 
with. In his revision of that well-known compilation, 
Works’ Managers Hand-Book, originally written by the | 
late Mr. W. 8S. Hutton, Mr. Ernest Pull, M.1.Mech.E., | 
has feared the charge of being an iconoclast, for, | 
in our opinion, a larger amount of matter might have 
been cut out than has been. For example, the | 
illustrated descriptions of the now almost-vanished 
Bryce-Douglas and Morton’s valve gears could well 
have disappeared in favour of the Walschaert valve 
gear, which not even mentioned, and many of 
the sketches of engine details are of quite obsolete 
designs. On the other hand, the particulars given of the | 
Ford 30-h.p. industrial petrol engine strikes a modern | 
note, as does the inclusion of an abstract from The | 
Factories’ Act, 1937, which came into force on July 1 
of this year. Altogether, Mr. Pull has added about 
40 pages of new matter, divided among the SIX | 
sections of which the work is composed. To avoid | 
misunderstanding, it should be mentioned here that | 
the subject matter is entirely of a technical nature; | 
no notes on works management in its industrial aspect | 
are included. The book published by The 
Technical Press, Limited, London, at the price of 


30s. net. 
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| LETTER TO THE EDITOR. 





OF 
KNOWLEDGE. 
To tHe Eprror or ENGINEERING. 


Sir,—With regard to the interesting and very 


| apposite discussion, published in your periodical, on 


“The Mobilisation of Knowledge,” and more particu- 
larly to the valuable suggestion of your correspondent. 
Mr. Aubrey Burstall, which appears in your issue of 
August 5, on page 169, I beg to draw your attention 
to the VDI-Jahrbuch (the 1938 issue was reviewed in 
your columns on July 29), as this annual publication 
practically in every detail corresponds to the review 
of progress desired by your correspondent. 

The VDI-Jahrbuch is “an annual report of the 
progress of knowledge,” it is ** sectionalised,”’ the 1938 
issue containing close en a hundred sections, and the 
different sections “are compiled by experts in that 
branch,” although the same authors are not always 
responsible for preparing the individual reports in the 
consecutive issues. This, I think, has the advantage 
of giving a certain personal note to the contents. The 
text of the different chapters gives a broad survey of 
the progress in the field under discussion, and is 
supplemented by numerous marginal references to the 
corresponding literature, gleaned both from German and 
foreign periodicals and books, so that the user can easily 
inform himself in detail on any desired subject by 
referring to the original publications. 

Yours faithfully, 
H. Wacemany, Dipl.-Ing. 
Berlin-Pankow, 
Kissingenstr, 45. 
August 30, 1938. 





UNIT-CONSTRUCTION FOOTBRIDGE 
OVER WESTERN AVENUE AT 
GREENFORD. 


WE have dealt on several previous occasions with 
bridges built on the Callender-Hamilton Unit-Con- 
struction system by Messrs. Callender’s Cable and 
Construction Company, Limited, Hamilton House, 
Victoria-embankment, London, E.C.4, and _ have 
mentioned that one of the important advantages of 
the system is the facility and speed with which such 
structures can be erected. An excellent example of 
this is afforded by a footbridge ordered by the Ministry 
of Transport to enable pedestrians to cross over Western- 





|avenue with safety and without interfering with the 


heavy traffic carried by this thoroughfare. The bridge. 
which is located 100 yards east of the railway over- 
bridge at South Greenford, Middlesex, has a span of 
80 ft. and crosses the carriage way, cycle tracks and 
footpaths at right angles. It is approached on each 
side by a stairway and ramp, the direction of the 
ramps being parallel with the road and the length 
of each being about 155 ft. The object of the ramps 
is, of course, to enable persons wheeling perambulators 
to use the bridge, it being particularly desirable that 
they should do so, The footway throughout has a 
clear width of 6 ft., and the whole structure has been 
designed for a superimposed live load of 100 lb. per 
square foot. The ramps, for the greater part of their 
length, have a slope of 1 in 10, but in the centre of 
each there is a level portion 10 ft. in length. The main 
span is supported at each end on four braced stanchions, 
spaced on 7 ft. 6 in. centres and 14 ft. 3 in. in height 
from ground level. At each end, the main span has 
an upward slope of 1 in 10, the central part, 30 ft. in 
length, being horizontal. At the centre, the minimum 
clear headroom over the carriage way is 16 ft. 

In accordance with the Callender-Hamilton Unit 
Construction system, with which our readers are 
doubtless familiar, the structure is built up almost 
entirely of standard unit-construction parts consisting 


| of rolled-steel sections which are cut to length, punched 


and galvanised at the works of Messrs. Painter Brothers, 
Limited, Hereford, the connections being made on 
The 
order for the bridge was received on Monday, August 15. 
of material was delivered 
on the site a week later. The work of erection was 
commenced at once, and the bridge was completed 
and opened for traffic on Monday, September 5, the 
photograph reproduced in Fig. | having been taken 


} on that day. 


In view of the rapidity with which this work was 
carried out some particulars of the methods adopted 
for erection will doubtless be of interest. A primary 
consideration was, of course, that there should be the 
least possible interference with the road traffic, which 
is too heavy at all times to permit the road or any 
part of it to be closed for any considerable period. It 
was therefore decided to assemble the main span clear 


of the roadway on the south side, in such a position 
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Fie. 1. GENERAL 
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Main Span READY 


Fic. 2. FOR 


that it could be launched across the road and lifted 
to the required height in the shortest possible time. 
This operation was scheduled to be carried out in the 
early daylight hours of Sunday, August 28, arrange- 
ments having been made for the traffic, which is at 
its minimum at that time, to be diverted for a period 
of two hours, from 5 a.m. to 7 a.m. The assembled 
main span preparatory to launching is shown in Fig. 2 
the timbers on which the steel structure rests being 
carried on steel rollers to permit the nécessary forward 
movement. The impression of curvature, due to the 
slopes at each end of the span, previously referred to, 
is very apparent in this illustration, as well as in the 
general view of the completed bridge given in 
Fig. 1. 

This feature not only improves the general appearance 
of the structure, but also enables a small reduction to 
be made in the height of the main stanchions and also 
in the length of ramp necessary for a given gradient. 
It may be pointed out, however, that in order to 
obtain it while using standard unit-construction parts, 
it was necessary to introduce three special members, 
viz., two types of main gusset plates with the bolt 
holes suitably spaced and a non-standard chord angle 
slightly shorter than the normal. Another point of 
interest, of which mention may be made, is that, in 
order to stiffen the structure during launching and to 
prevent the distortion and overstressing which might 
otherwise have occurred due to uneven lifting, diagonal 
members were temporarily bolted to the trusses at the 
portals and a few transverse members were inserted 
between the top chords at intervals along the span. 
The diagonal members, it may be noted, were standard 
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wind bracings and after temporary use, as described, 
they were removed and fitted under the decking in their 
permanent positions. This particular point serves to 
illustrate the advantages of a standard unit-construc- 
tion system, as the diagonal members were secured 
in their temporary position by using standard gusset 
plates and bolts ; no additional holes were necessary. 
The actual operation of launching did not present 
any difficulty and the main span, complete with 
decking, was moved longitudinally across the road by 
means of a hand winch. Four wooden derrick poles 
had been erected previously, as shown in Fig. 3, and 
tackle from four separate hand winches was carried 
over these poles to four points of attachment on the 
bridge. In lifting it was, of course, necessary to 
ensure that all four winches were operated at approxi- 
mately the same speed. When the main span, the 
weight of which was about 7 tons, had been raised to 
the required height, as shown in Fig. 3, it was secured 
to the stanchions already erected on the north side, and 
on the south side the stanchions were assembled under 
the bridge on concrete foundations previously pre- 
pared. The main span was completely erected on 
Sunday, August 28, and the remainder of the 
erection, involving the two ramps and stairways, was 
completed without interference with the road 
traffic. One of the ramps, viz., that on the south 
side of the road, is clearly shown on the right in Fig. 1 
and on the left in this illustration, one of the stair- 
ways can be distinguished. These are each made in 
two flights and have an overall length, in plan, of 
26 ft. 6 in. The floor is of creosoted timber through- 
out and galvanised chain-link fencing is fitted along 
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MAIN SPAN LIFTED INTO PosiITION. 


the sides as a safety measure, not only on the ramps, 
but also on the stairways and main span. 

From the photograph of the completed structure 
reproduced in Fig. 1, it will be seen that, in spite of 
the size of the bridge and the length of the ramps, 
it is by no means obtrusive in appearance. That it 
was possible for the main span to be erected complete 
on the site 13 days after receiving instructions to 
proceed with the work was, of course, due to the 
use of standard stock parts for the greater part of the 
structure. The end stanchions and the stairways had 
to be designed and manufactured specially to suit the 
conditions specified, but as these items only repre- 
sented a small proportion of the total weight of the 
steelwork, which was 30 tons, it was possible for them 
to be dealt with without causing any delay. In con- 
clusion, it may be remarked that it is doubtful whether 
any other system of bridge construction would have 
enabled this work to be carried out so satisfactorily 
and in so short a time. 








PRODUCTION OF IRON AND STEEL IN GREAT BRITAIN. 
The monthly memorandum of the British Iron and Steel 
Federation, Steel House, Tothill-street, London, S.W.1, 
states that there were 81 blast-furnaces in operation at 
the end of August, compared with 90 at the end of July, 
and 97 at the end of June. The production of pig-iron 
during August totalled 443,000 tons, compared with 
507,800 in July, and 714,000 tons in August, 1937. The 
steel output in August, 1938, during which the majority 
of steel-melting shops in England were closed down 
for a week or more in connection with holidays-with- 





pay schemes, was 658,900 tons, against 683, 200 tons in 
July, and 987,700 tons in August, 1937. 
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Replying to the discussion, Sir Walter Citrine said 
that Mr. Little had made a point as to what the arma- 
ments were to be used for. It would be found that 
that was put quite specifically to the Prime Minister. | 


LABOUR NOTES. 


Tue writer of the editorial notes in the September | 
issue of the Amalgamated Engineering Union’s Journal 


states that the figures from certain districts for the | [n the report there was a pledge by the Prime Minister 
first half of the current year indicate that the engineer- | that the arms would be used sole ly for the purposes of 
ing industry “is not in such a flourishing condition | Great Britain. He expressed astonishment at Mr. 
ix may have been expected from the popular belief | Little’s statement that if arms were provided for | 
that a shortage of skilled labour exists.” The cold | Spain the doors would be thrown wide open for dilution. 


he goes on to say, “ that our unemployed 
still with and that, while interested 


facts are,” 


He hoped that statement would not be persisted in. | 
pro lem 


Is us, The General Council had made it clear that it was not 


parties are still screeching for dilution of labour, our| prepared to collaborate in any way with anyone 

unemployed figures show a tendency to increase, as do except its own unions. : ‘ . 

our payments by way of donation benefit. While this 

continues, we must stubbornly refuse to allow our ; P 

industry to become the plaything of those who, by An emergency resolution on unemployment intro- | 

clever sophistry, limit rather than reveal the truth | duced on the following day was carried unanimously. | 
. 


It viewed with deep concern the continuance of large- 
scale unemployment, noted with anxiety the steady | 
increase in the numbers of the unemployed during the | 
last year, in spite of the vast expenditure on the}. 
Government’s rearmament programme, and deplored | 
the failure of the Government to recognise the un- | 
mistakable signs of the approach of a new trade | 
depression, which might prove to be as serious as that 

preceding six months, donation benefit accounting for | of 1929-1933, and to make plans to meet the inevitable | 
7.2411. There was a record net increase in the member- | consequences of a slackening of industrial activity as | 
ship, viz., 19.870. °* While this increase,” the writer | the rearmament programme nears its compltion. 
of the editorial note says, ** is gratifying. we are satisfied 
there still remains a substantial number following some : 


egarding the industry and provide exponents of dis 
content with precisely the opportunities the 


striving to avoid 


union 


18 





onsistently 


During the six months, it is stated, there was an in- 
crease of 180,940. in the funds of the organisation. The | 
tive principal benefits cost 11,588/. more than in the 





branches of the industry eligible and ripe for enrolment. The resolution went on to say, “ Congress, while 
his cardinal fact must be kept in the forefront if the | reaffirming its conviction that unemployment is 
union is to continue to maintain its influence and bar-| jnherent in the capitalist system maintains that 
yaining power, and only patient and persistent | international co-operation through the League of 
effort in this direction will enable it to exercise | Nations, together with the systematic planning of the 
some measure of control over the conditions under | economic activities of the nation and reorganisation of | 
which our members are called upon to work. its basic industries on the lines of the schemes already 
prepared by Congress for the mining, iron, and steel, 

t “0 ) j ies ¢ ’ CE: , iti » > 

In August, the Home branch membership of the and cotton industries are necessary to mitigate the 

: violent fluctuations of the trade cycle and to minimise 

\malgamated Engineering Union increased from , "'"n nee 

1 26 a0 the worst evils of unemployment. Congress decisively | 
$21,339 to 324, 141, and the Colonial branch member . ‘ eat for tl tail t of the| 
. ’ reyects , sugges ) . ‘urte 2 »| 
ship from 34,027 to 34,601. The number of members pa yee a Se ee eee o wd) 


amount expended on the social services. In the view | 


in receipt of sick benefit increased from 3,077 to 3,106, 


and the number in receipt of superannuation benefit of the Congress, expenditure Ww these eeveces 80 
from 13,982 to 14,009. The number in receipt of protect the well-being of the people against the ravages 
donation benefit increased from 3,846 to 3,889, and the of unemployment and ill-health is just as imperative 


> one a national duty as the maintenance of ade« » defence 
total number of unemployed members from 8,803 to ! Pos tenance of adequate defence 


“O17 services ; any such attempt would not only result in | 
; inflicting further privation on the victims of em’ 

hs ts attiee om Tuseday lect week, the Thates! ployment but would hasten and intensify industrial | 
Union Congress, at Blackpool, rejected by an over- depression. 


resolution to refer back the part 
of the General Council’s report dealing with the subject 
of rearmament. A summary of the report was given 
in a recent issue. Sir Walter Citrine referred at some 
length to the procedure followed by the General Council 
in ite interview with Sir Thomas Inskip. The General | 
Council held the view, he said, that with proper 


helming majority a . : ; , : 
a descent Finally, the resolution requested the General Council 


to bring this matter to the attention of the Government, 
together with the proposal of the Labour movement 
for the establishment of a national planning board, 
with the object of making an immediate survey of the 
situation, and preparing plans for the development of 
| the country’s resources and its better economic equip- 


organisation, no dilution would be needed. They had ; ' - 
: on : |ment, with particular regard to the immediate needs 
the example of the building trades. The leaders in|; 
| of the depressed areas. 


that industry had taken the initiative in securing con- | 
sultations, and as a consequence, an enormous pro- 
yramme had been carried out without any interference 
with their practices. Their organisation had, in fact, 
heen improved. Was it not he asked, that, 
instead of discussions proceeding on the employers’ 
grounds, the unions themselves should apply the policy 
the General Council, in its wisdom, had laid 
that consultation between the Government 





On Thursday a resolution on the subject of pension 
schemes was adopted. It was proposed by the National 
Union of Clerks, and expressed the opinion that the 
Government should prohibit employers’ pension 
schemes in which the workers had no right of partici- 
pation in the administration. Pension and super- 
annuation schemes which prohibited to the employee 


wiser, 


which 


down, 18, 


Departments, the employers and the unions ? the right of trade union membership were condemned. 
Mr. J. C. Little, the president of the Amalgamated h : 
who followed Sir Walter Citrine, lr. Harold Butler, who retires from the position of 


Engineering Union, 
described what took place at the meeting which the 
union had with Sir Thomas Inskip. The organisation, 


Director of the International Labour Office at the end 
of the year, in the course of an address to the Congress, 
emphasised the importance of active public opinion as 


| 
that America’s two great rival labour organisations, 


|evade, as industrial organisations, 
I @ etece 
| bilities that any 


| cerned.” 
| Bullock said, were flouting every tradition and liberty 


| for cinema projectionists. 


| by the Government in distressed areas. 


| stabilises wages 
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the Federation of Labour and the Committee for 
Industrial Organisation, while still some distance 
from union, were, nevertheless, nearer a settlement of 
their differences. 


On behalf of the General and Municipal Workers. 
Mr. H. Bullock moved a resolution asking Congress to 
call on the Government to prevent foreign firms starting 
businesses or factories here, *‘ evading or seeking to 
the same responsi- 
individual would have to accept so 
far as the laws and customs of this country are con 
Some foreign firms who had come here, Mr. 


in this country. A colleague, Mr. E. V. 
Watering, who seconded the resolution, said that not 
all foreign firms were to blame, but many were unques 
tionably employing sweated labour and refusing trade 
union conditions. “ We are not,” he declared, 
ing foreign firms coming here and doing business, but 
we do — to them coming into the drawing room of 
British business with dirty feet and paying dirty money.” 


obtaining 


* Oppos 





On the concluding day, resolutions were carrie! 
instructing the General Council to approach the 
Government to secure the adoption of a policy for a 
general reduction in the cost of living; demanding 
seven or more consecutive days’ holiday with pay for 
farm workers; asking the General Council, con- 
junction with the Labour Party, to formulate a Bill 
giving effect to the Blind Persons’ Charter ; and calling 
for compliance with the fair wages clause of the Films 
Act, 1938, and the expedition of the negotiation ot 
collective agreements for all film workers. Other 
resolutions adopted urged the statutory enforcement 
of recognised working hours a week in non-union shops 
in many industries ; an eight-hour day or 48-hour week 
The General Council were 
also instructed to explore the possibility of establishing 
a general half-holiday for all workers on Saturdays. 


The spread-over of holidays was adopted as a prin- 
ciple, “in order that by avoiding congestion and 
artificially raised prices the maximum benefit may be 
assured to holiday makers ;”’ profound dissatisfaction 
was expressed with low wages and bad conditions of 
employment in factories on trading estates sponsored 
The General 
Council were instructed to urge on the Government 
the necessity for the State accepting liability fo: 
damage to small property in the event of war. An 
inquiry into the methods adopted by certain corre- 
spondence colleges to attract young students was 
called for, and a proposal that a committee of inquiry 
to draw up a scheme for the socialisation of the engin- 
eering industry was referred to the General Council. 
A resolution expressing regret at the Government's 
delay in dealing with electricity distribution, and calling 
for nationalisation of the industry, was carried. 


Under an agreement which has been arrived at 
with the employers in the vehicle-building industry in 
England, Wales and Northern Ireland, members of 
the National Union of Vehicle Builders and the Amal- 
gamated Society of Woodcutting Machinists are to 


| receive a week’s paid holiday after a year’s service. 


given to workers 
The agreement also 
1940. 


Proportionate treatment will be 
with less than a year’s service. 


and conditions until March 31, 


Several interesting decisions by the Industrial Court 
of Queensland on the subject of shorter working hours 


he said, wanted to know what the arms were going to : ; 
" a. r — a force to ensure results at Geneva. He realised that 
hw used for. The members had a genuine fear, due to itn caliamn tne dieatieiniel ah din till f . 

" c “TS ere ¢ < » “i i *ké -] § Ces -] 
their knowledge of what the Government had done . © aisapy ed at the failure of successive 


in support of the Fascist Powers, that the arms which 
might be produced would be used to bolster up such 
nations. Sir Thomas had also been reminded of the 
promise in the White Paper, that no employer would 
be permitted to exploit the needs of the nation and 
make excessive profits. Enormous profits, Mr. Little 
declared, were being built up in the manufacture of 


sircraft and munitions. The union had suggested in 
sll seriousness that if the Government lifted the em- 
bargo on arms for the Spanish Government, it would 
throw open the door to dilution 

The engineers, Mr. Little continued, had painful 
knowledge of what happened in 1914-1918, when 
dilution was introduced with a war in progress. The 


first condition was an agreement which abolished strike 


wtion and established compulsory arbitration. ‘* Are 
we having that again’? he asked. “ Leave this 
matter with the unions. It is their standards of life 
that are being played with. Do not waste the power 
of the General Council by getting in before us.” 





conferences to bring about a reduction of working 
hours. But until the miners’ organisations in 
different countries convinced public opinion 
necessity, no positive result was likely to be achieved. 
The International Labour Office could not work 
miracles, nor could it secure the adoption of measures 
in advance of the general demand for them. The same 
true, Mr. Butler said, of the 40-hour week. It 
still aroused considerable opposition. More time was 
required before the general adoption of the idea could 
be realised, and the united action of the Trade Union 
Movement would probably be a determining factor. 


was 


Interesting speeches were delivered by Mr. P. J. 
Morrin and Mr. D. Tobin, fraternal delegates from 
the American Federation of Labour. Mr. Morrin 


J. 


ascribed this year’s depression in the United States to | 


he said, it had cost them 
capital flowing into produc- 
eut by nearly 200,000,0001. 


a strike of capital. So far, 
2,500,000 jobs and private 
tive industry had 
last October 


been 


Mr 


since 


the | 
of the | 


Tobin expressed the opinion | 


are given in a recent issue of the weekly organ of the 
International Labour Office at Geneva. An applica- 
tion for the introduction of a 40-hour week for bakers’ 
and pastrycooks’ employees was refused on the ground 
that as a result of the strict control of bread prices 
and severe competition among employers, the industr) 
| was not of more than average prosperity and the 40 
hour week would not lead to an increase in employment. 
Similar applications by the Federated Clerks Union 
for a 40-hour week in the central and southern divisions 
of Queensland and a 38-hour week in the northern 
division were refused by the Court, on the ground that 
the financial circumstances of many thousands of 
small employers were not such as to justify the imposi- 
tion of reduced hours. The Court considered that as 
regards the great majority of employers the reduction 
would mean not more employment but more over 

|time. The application was granted, however, in respect 
of wharf delivery clerks in North Queensland, who had 

enjoyed a 40- hour week up to 1930, the Court consider- 

ing that the employers had offered no evidence to show 
that the conditions which led to its withdrawal still 
existed. 
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THERMETER RECORDING GAS CALORIMETER. 


CONSTRUCTED BY MESSRS. CUTLER-HAMMER INC., ENGINEERS, MILWAUKEE, WIS., U.S.A. 


























Fic. 1. Gas-Intet Sipe or Meterine Unir. Fic. 2. Burner Sipe or Meterine Unit. 





according to the calibration of the recorder, which is , burner and the resulting temperature rise of the heat- 
done to suit the particular gas being tested. Changes | absorbing air is measured by a thermocouple and trans- 
in barometric pressure do not affect the reading of the | mitted to the indicator and recorder, as previously 
instrument because the heat-absorbing medium is air, |mentioned. The gas supply to the Thermeter should 
which is affected by changes in atmospheric pressure in | be maintained at a pressure of between 4 in. and 6 in. 
the same way as is the gas under test. Both the gas | water gauge, and the gas should be free from sulphur. 
and air are saturated at the time of measurement so |The instrument consumes about 4 cub. ft. of gas per 
that the results are not affected by variations in atmo-| hour. It is guaranteed to indicate and record the 
spheric humidity. A thermocouple placed in the path | calorific value of the gas within 2 per cent. of the true 
of the heated air and products of combustion from the | value with room temperatures between 60 deg. and 
burner is used to measure the increase in temperature, | 90 deg. F., and when used with the gas for which it has 
being connected for this purpose to the indicator and | been calibrated. If desired, the recorder can be 
recorder, which is of the self-balancing potentiometer | equipped with contacts for operating indicating lights 
type. It should be mentioned also that a resistance-| at a distance, green, white, and red lights being 
type thermometer is immersed in the tank and arranged employed to indicate that the calorific value is high, 
to compensate automatically for any change in tem- | normal, or low, respectively. 

perature of the water. The instrument is checked | 
and calibrated by burning in it a small quantity of | 











chemically pure hydrogen, the calorific value of which | VIBRATION IN SHIPS.* 
is accurately known. A test for one hour with hydro- | . . r 

P : Sc., Pu.D., M.I.N.A. 
gen carried out once every two months is sufficient to | By ¥. H. Topo, B.Sc., Pu.D., M-LN.2 


ensure accurate and reliable operation. Apparatus for| THE general theory of vibration is dealt with in 
generating the hydrogen and making the test is pro-| another paper before the Association, and this con- 
vided with each instrument. tribution is confined to a consideration of the pheno- 
Photographs of the metering unit removed from its | menon as it occurs on board ships. Its importance 
Fie. 3. InpicatorR AND KECORDER. tank are reproduced in Figs. 1 and 2, the former being | in this sphere can hardly be exaggerated, since the 
|taken from the gas-inlet side and the latter from the | presence of vibration even of small magnitude may be 
THE “THERMETER”’ RECORDING | burner side. _The gas enters through a small flow- | sufficient to spoil an otherwise excellent design. - 
regulating orifice and passes to the inlet connector | ship is the home of her crew for months at a time, an 
GAS CALORIMETER. shown just above the centre of the gear wheel on the | of her passengers for perhaps several weeks, and the 
A Form of recording gas calorimeter intended par- | right in Fig. 1. The upper part of the connector supplies | influence of vibration upon comfort is therefore 
ticularly for use in comparatively small gas plants | gas to the “ bleeder”’ burner. which is open to the extremely important; its presence may rum the 
has been produced by Messrs. Cutler-Hammer, In- | atmosphere, and the lower part of the bleeder burner is reputation of a passenger vessel. In such a ship 
corporated, 12th and St. Paul-avenue, Milwaukee, | connected to the gas meter shown behind the gear wheel | absence of vibration should be an ideal to be aimed 
Wis., U.S.A., and is marketed under the trade | on the right in Fig. 1 and on the left in Fig. 2. Both| at from the time when the first design is commenced, 
name “‘ Thermeter.” The apparatus is composed of a| the gas meter and the air meter, which is located on| since it is only at this stage that real preventive 
tank unit, or calorimeter proper, which measures only | the opposite side of the unit to the gas meter, are | measures can be adopted. } 
21 in., by 23 in., by 17 in., and a combined indicator | driven by the motor through reduction gearing, as is Before considering the causes and cures for vibra- 
and recorder. The latter is of the suppressed-zero | most clearly shown in Fig. 1. The meters are of the | tion, it is necessary to have a clear idea of the different 
type and is made in seven standard ranges of which the | multiple-compartment type and the water in the tank | types of vibration likely to be experienced. Any elastic 
lowest is from 100 to 200 B.Th.U’s. per cubic foot, and | provides a common seal for both; it also has a tem- | Structure, if disturbed from its equilibrium position, 
the highest from 600 to 1,200 B.Th.U’s. per cubic foot. | perature-equalising effect on the gas and air, as well | and then released, will vibrate. The frequency of the 
One of these combined indicators and recorders, which | as supplying the water vapour necessary for satu- | vibration will depend upon the restraints to which it is 
are made by the Leeds and Northrup Company, | rating them. The water is maintained at a constant subject, the way in which it was disturbed, and the 
Philadelphia, is illustrated in the accompanying Fig. 3, | level in the tank by means of a pump, an overflow | distribution of the load and of the material of the 

















this particular instrument covering the range from | weir and a built-in auxiliary reserve tank. structure itself. For a given structure, there are a 
300 to 600 B.Th.U’s. per cubic foot. The chart, which! The air meter has two discharge connections and the | number of such frequencies, to which the name “ free 
is 10 in. in diameter, makes one revolution in 24 hours. | gas meter one. The pipes are taken up above the | or “ natural ”’ is given. Such a structure may also be 
In this apparatus, the calorific value of the gas is | level of the water to simple, leak-proof, water-sealed | caused to vibrate at other frequencies if the disturbing 
determined by imparting the heat from the com- | fittings, which can be opened to enable the connections force is periodically repeated ; in such a case the im- 
bustion of the gas to a mixture consisting of excess | to be inspected. Similar water-sealed connections are pressed frequency is equal to that of the disturbing 
air and products of combustion, and measuring the | provided in the pipes leading to the base of the main | force, and such vibration is termed forced,” as dis- 
increase in temperature of the mixture. The gas and burner shown near the centre of Fig. 2. The pipe on| tinct from the free type mentioned above. If the 
air are supplied to the burner in fixed volumetric pro- | the left of the burner in this illustration leads to the | frequency of the disturbing force is gradually increased, 
portions by meters geared together and driven by an | central tube of the burner and that on the right tothe | and the resulting amplitude measured, the relationship 
electric motor, the proportions being fixed at the same | passage on the outside of the central tube and on the | between frequency and amplitude will be somewhat as 
temperature, pressure and humidity condition by | inside of the combustion tube. Another water-sealed | shown in Fig. 1, page 346. The amplitude 





employing a common water seal for the meters. The | connector, which can be distinguished on the left of P ‘ t 
temperature increase of the mixture of air and pro- | the air meter axis in Fig. 2, mixes and transfers primary == Vu-P oo P+ 4p? sin (pt — x) 


ducts of combustion varies almost directly with the | air and gas to the central tube of the burner and a | if ae: ae oe Pb, —— - 
net heat input, and the recorder translates the tem-| similar connector supplies the secondary and heat-| * Paper read before Section G of the British Assoocia- 
perature rise either into net or total calorific value | absorbing air. Combustion takes place in the enclosed | tion, at Cambridge, on Tuesday, August 23, 1938. 
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where the disturbing force is given by P sin pt, the 
frequency of vibration of the system is — == 2-0 per 


second and & is the damping coefficient. The curve 
is seen to be of a very peaked character, and the 
maximum amplitude is found to occur when the 
frequency of the impressed force (and therefore of the 
forced vibration) is equal to a free or natural frequency 
of the structure. This condition is known as one of 
synchronism or resonance, and the amplitude may 
then attain serious magnitude. It is obvious that 
such a condition should be avoided in any engineering 
structure. The hull of a steel ship forms an elastic 
girder, and consequently has a number of such natural 


Fig. 1. VARIATION OF AMPLITUDE OF 
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end of the ship. The type of vibration can be deter- | 


mined by measuring the amplitude at different points 
along the deck, the disturbing force being kept at a 
constant frequency during the experiment. The 
vibration profile obtained in this way for a large 
passenger liner is shown in Fig. 4, the vibration being 


| horizontal, and having two nodes in the length of the 


ship. The frequency in this case was 108 cycles per 
minute. 

Causes of Vibration.—In a ship there are many 
possible sources for a periodic disturbing force, and 
in consequence vibration of some kind is met with in 
nearly every vessel. Such forces may arise in the 
main engines, in the auxiliary machinery and in the 
propellers and their shafts, 
and forced vi brations result 
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frequencies, while the vibration may be of three 
ty pes : 

(a) Vertical, where the motion is all in a vertical 
plane ; 

(6) Horizontal, where the motion is all in a horizontal 
plane ; or 

(c) Torsional, where the hull twists about some 


longitudinal axis, so that the motion is in some parts 
horizontal and in others is vertical. 

For each type there are a number of different natural 
frequencies corresponding to different modes of 
vibration in which there are 2, 3, 4 or more nodes in 
the length of the hull (see Fig. 2). The two-node 
vertical and horizontal vibrations are the most serious 
on board ship. They have low frequencies—80 to 
200 per minute—and relatively large amplitudes, and 
they have formed the subject of most study. The 
higher modes of vibration are associated with much 
smaller amplitudes, and in consequence smaller forces 
in the structure, with less liability to structural damage, 
but their higher frequencies make them particularly 
objectionable in passenger accommodation, due to the 
rattles generally induced in various small fittings. In 
addition to the natural frequencies which the ship 
possesses when considered as one long girder, various 
components of the hull structure also have natural 
frequencies of their own. When one of these parts 
vibrates separately from the surrounding structure, 
the resultant vibration is usually termed “ local.” 

If a periodic force is applied to the ship structure 
(for example, by some lack of balance in the machinery), 
a forced vibration will result having a frequency equal 
to that of the impressed force. Usually, such a 
vibration will be of small amplitude except when 
resonance occurs, and most of the problems are con- 
cerned with such cases. In Fig. 3 is shown the varia- 
tion of amplitude with frequency for a 440-ft. oil tank 
motorship. The frequency was always equal to the 


revolutions per minute of the main engines, and it is 
seen that at resonance the amplitude amidships was 
nearly 0-20 in., and it was about 0-40 in. at the aft 





in the structure. If the frequency is far removed from 
any natural frequency of the hull or its components, 
and if the disturbing force is small, the amplitude will 
be small or negligible. If resonance occurs, however, 
the resulting amplitudes are likely to be large and 
unacceptable. The most serious cases are those in 
which the whole hull vibrates at one of its natural 
frequencies, but alarming vibration can occur in 
isolated parts of the structure; violent vibration of a 
ship’s bridge may arise at certain engine speeds, due 
to resonance between a disturbing force and the bridge, 
while the structure below it may be practically free 
from movement. Vibration may occasionally be felt 
when a ship is running into heavy seas, but this is of an 
intermittent character, and not important from the 
point of view of the passengers. It is sometimes useful 
to the investigator, however, since the vessel will then 
vibrate in one of her natural periods, and a suitable 
instrument will enable this to be determined. 

Reduction of Existing Vibration.—When 
vibration is found on a new or reconditioned ship, 
it is generally of the resonant type. In any event, it 
is due to the presence of some unbalanced periodic 
force, and the most complete and satisfactory cure will 
be to reduce or eliminate that force. Having deter- 
mined the frequency of the vibration, the source can 
usually be traced. If this lies in the main engines, 
or in one of the auxiliary machines, the balance of 
the offender should be carefully reviewed, in order 
to see whether it can be improved. If the trouble 
arises in a small machine, it may be possible to change 
the revolutions so as to avoid the synchronous range, 
or alternatively, to adopt some sort of elastic seating 
which will absorb the disturbing force before it is 
transmitted to the ship’s structure. 

When the main engine is the offender, the question 
becomes more difficult. Even when the balance is 
as good as can be achieved with the particular type 
of engine concerned, a small remaining unbalanced 
force will still cause unpleasant vibration at resonance. 
If the vibration is then of the type in which the whole 


serious 


MODES OF VIBRATION 


lodal 
- 





hull is vibrating as a beam, it will, in general, be 
impossible to run the engine near to the synchronous 
revolutions. Any reduction in revolutions to avoid 
this condition may be of serious moment to the ship’s 
owners. For instance, if a ship is designed to run at 
18 knots with the engine running at 120 r.p.m., and 
the latter have to be reduced to 110, say, the speed will 
be reduced to about 16-5 knots, which may not be 
sufficient to maintain the required scheduled service. 
It may be possible to recover some or all of this loss 
by fitting new propellers of larger pitch, which will 
absorb the power at the lower revolutions—the possi- 
bility depends on the type of engine. A turbine can 
probably do so without undue trouble, but in a steam 
or oil reciprocating engine, it means a considerable 
increase in the mean pressures in the cylinders, and 
this may, more particularly 
in an oil engine, prevent the 
full recovery of the power 
necessary for the desired 18 
knots speed. The alterna- 
tive of increasing the revo 
lutions for the same power, 
and so running above the 
critical speed, is usually not 
a satisfactory solution, since 
as soon as the ship meets 
with adverse weather, and 
the engines are slowed down, 
resonance will again occur, 
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and a still further reduction will have to be made 
to clear this condition, necessitating still greater loss 
in speed. 

When the disturbing force is in the main engines, 
and the resonant vibration is only local, the trouble 
can usually be dealt with by local stiffening or other 
means. Much of the discomfort caused to passengers 
by such local vibration is due to the accompanying 
rattling of the numerous fittings in a ship’s cabin, 
and more attention given to these, such as the judicious 
use of rubber mountings, would well repay the ship- 
owner. If the disturbing force does not arise in the 
main or auxiliary machinery or shafting, it must 
have its origin in the propellers. In turbine or turbo- 
electric ships, these should indeed be almost the sole 
cause of vibration. The disturbing force may then 
be of two types, either having a frequency equal to 
the revolutions per minute of the propeller, or to the 


revolutions multiplied by the number of blades. The 
former type has been called ‘“‘ unbalance ’’ vibration 
and the latter “ blade-frequency”’ vibration. The 


first-named is due either to a lack of mass balance 
of the propeller or to differences in the pitch or shaping 
of the blades, with resulting differences in the total 
water forces on individual blades. Either of these 
faults will cause an unbalanced force to be transmitted 
to the hull through the shaft bearings once per revolu- 
tion, and so give rise to vibration of this frequency. 
To avoid such trouble, the propeller must be accurately 
balanced, and the greatest care taken to ensure that 
the blades are as nearly as possible identical with each 
other. The second type, blade-frequency vibration. 
is caused by the variation in the water forces acting 
on the blades as they rotate, and is present in every 
screw-propelled ship. Whether it is important or 
not in any individual case depends upon the magnitude 
of the unbalanced forces produced, and whether their 
frequency synchronises with the ship’s structure as a 
whole or locally. 

The water in which the screw is working is not 
flowing uniformly, having been disturbed ahead of 
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| 
the propeller by the passage of the ship. The friction | amplitude of vibration was not more than 20 per cent. | vibration is much more serious, as is indicated by the 


between the latter and the water causes a forward | 
frictional wake, so that the propeller blades in making | 
one revolution have to pass through water having a/| 
velocity varying from about the speed of the ship | 
down to, in some gases, zero. 


the shaft bossings cause a large disturbance in the} the vibration, and having its motion damped either | so as to avoid resonant vibration. 


feed water just ahead of the screw, and as the blades 
pass through the belt of slow moving water leaving the | 
bossings they experience a large increase in the resis- | 
tance to their motion through the water. A similar | 
variation of force on the propeller blades in single-screw | 
ships occurs as they pass behind the sternpost. The | 


of that previously measured.* 

A further means of reducing vibration: is available 
to the naval architect in the “‘ vibration damper” or 
“ neutraliser.”” This consists essentially of a spring- 


by a dashpot or by friction plates. It was suggested 
in 1933 by Professor C. E. Inglis,t who gave the theory 
underlying the method, and types of damper suitable 
for use in cases of local vibration of deck beams (see 
Fig-.7and8). The mass of the damper need not exceed 
about | per cent. of that of the girder. The application 


| figures given previously. The two most important 
| modes of vibration to avoid in this connection are the 
| two-node vertical and horizontal ones. If the probable 

frequencies of these modes can be calculated when the 


In twin-screw ships, | supported mass having a frequency equal to that of | design is still fluid, the main machinery can be chosen 


The determination 
| of the frequency of a girder of such complication as a 
ship’s hull is difficult, and we shall now consider some 
| of the methods which may be used in the attempt. 
The Calculation of the Natural Frequencies of a Ship’s 
Hull.—The earliest recognition of the synchronous 
|nature of most hull vibration in ships was due to 


variation in force on the blades is transmitted to the | of this method to general synchronous vibration of the | Herr Schlick in 1884.* The frequency of a prismatic 


hull partly through the shaft and the bearings and | 


Fig. 5 
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partly by the hydrodynamic pressure variations on 
the hull as the blades pass close to it, and in both cases 
will give rise to vibration having a frequency equal to | 
the product of the propeller revolutions and the 
number of blades. 

When such vibration occurs, it is possible to elimin- | 
ate synchronous conditions by changing the number | 
of blades on the propeller, or to reduce the amplitude 
by increasing the clearance between the rear edge of 
the bossing webs and the leading edge of the propeller | 
blades, and by increasing the clearance between the | 
blade tips and the hull. Such changes mean new | 
propellers, and the accompanying expense of docking, 
but may be very necessary. An interesting case of 
such propeller vibration occurred on the French liner 
Normandie. Over the after third of the length, 
vibration of this blade-frequency type developed, the 
maximum amplitude being over 0-1 in. Tests carried 
out with self-propelled models in the Hamburg Tank 
showed a great variation of velocity over the screw 
dise, particularly behind the bossing webs, as shown in 
Fig. 5. New bossings were designed and tested on 
the model, and in this way a shape for them was | 
evolved which considerably reduced this variation, | 
as shown in Fig. 6. In these diagrams the lines drawn 
across the dise are lines of constant velocity measured | 
on a plane about 16 in. forward of the leading edge of | 
the propeller blades. The figures give the percentage | 
defect in velocity from the speed of the ship. New| 
screws were also made having four blades instead of | 








three, and in which the blades were given considerable | ~~ 


rake, and the tips thereby moved farther from the hull 
and the blades from the bossing ends. When these | 
alterations were incorporated in the actual ship, the | 








whole hull has been developed in Italy. Dr. Loser 
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has designed a neutraliser, Fig. 9, which consists of a 


| with water to any desired level, supported on a number 
| of double springs. The apparatus is firmly connected | 


| cast-iron tank, subdivided into small cells and filled | ' B D3 
| N=BA/ Tis 


to the ship structure, the most efficacious position 
being at the point of maximum amplitude, which is 
generally at the aft end of the ship. The frequency 
of the tank can be varied on board the ship by altering 
the water level inside it. In a ship subject to strong 
vertical vibration,t the neutraliser was successful in 
reducing the amplitude to only 6 per cent. of its 
original value, the weight of the neutraliser being 


11,700 tons. It is evident that the apparatus forms 
a very powerful weapon in the fight against vibration, 
and is particularly useful in cases of propeller vibration, 


| where we have seen that the presence of unbalanced 


forces is unavoidable. 


Prevention of Vibration.—So far we have dealt solely | 
with the possibilities of reducing existing vibration, | 
but prevention is proverbially better than cure, and | 
we must now consider how far the naval architect can | 


ensure a vibration-free ship by care in the early design 
stages. All that has been said regarding the correct 
balancing of the main and auxiliary machinery and 


of the propellers, and about adequate clearance between | 
the latter and the hull and bossings, obviously applies | 


to the design of a new ship also, and these factors are 
much easier to deal with in such a case. Even when 
all possible care has been taken in these matters, 
however, there remains the possibility of resonant 
vibration of either the local or general type. The 
former must inevitably be left to chance—it is impos- 


|sible to calculate the frequency of each individual 


item of such a complicated structure as a ship—and any 
local vibration found on the finished vessel must be 
dealt with as well as possible by the introduction of 
additional] pillars or girders, or by the use of a vibration 
damper. The possibility of general synchronous 











* See ENGINEERING, vol. exliii, page 103 (1937). 
+ See ENGINEERING, vol. cxxxv, page 445 (1933). 
t M. Costantini, ‘‘ Vibration in Ships,”’ T'rans. I,N.A. 


(1938). 


| bar, vibrating freely under its own elastic forces, is 


given by De 
. n® /® Ig 
N= son “~o 


where N == frequency per second, 

E = modulus of elasticity for the material, 

I moment of inertia of the cross-section of 

the bar, 

g = gravitational constant, 

w = weight per unit length of bar, 

l length of bar, 

nm =a number depending on the mode of 
vibration, condition of supports, &c. 
Schlick used this equation for the vertical two-node 
vibration in ships in the form 


(1) 





I 
A L$ 
| where I = the moment of inertia of the material in the 


| cross-section of the vessel amidships (in in.* ft.* 
| units) about a horizontal axis through the centroid : 


N = or/ (2) 


| A = displacement in tons, 

lL, = length in feet, 

¢@ = empirical coefficient, 
N = frequency per minute. 
|The value of ¢ was derived from experiments on 
| ships, but, owing to the great changes in design since 
those days, his values must be accepted with reserve 
}in dealing with modern examples. Anyone who has 
| attempted to calculate the probable frequency of a 
| new ship by the use of the Schlick formula will recognise 
|the difficulty in deciding upon an appropriate value 
for ¢, and it is indeed of little use unless a value has 
| been obtained by actual experiment upon a very 
| closely similar vessel. 
| The evaluation of N from the formula (2) entails a 
knowledge of the moment of inertia of the midship 
section, the calculation of which requires considerable 
| time and detail structural plans, and the author has 
proposed a simpler meme ge using only the principal 
| dimensions of the ship, all of which are known very 
jearly in the design stages. This was 





(3) 


where 8 is an empirical coefficient, and B and D the 
| beam and depth in feet (to the strength deck), respeo- 


| tively. The value of was found to be very 


BD 
nearly constant for vessels of similar type and the 
formula certainly gave results as closely as the Schlick 
formula, with practically no numerical labour at all. 
|The average values of 8 for the two-node vertical 


|12 tons and the displacement of the loaded ship | vibration for the ships experimented upon by the author 


were found to be :— 


For large oil tank ships, loaded... -- 62,500 
| For small, shallow-draught oil tank ships, 
loaded Ay ¥ 2 ~ .. 45,200 
For cargo vessels, in average trial condition, 
i.e., with bunkers and stores and water 
ballast, but no cargo, the displacement 
being about 60 per cent. of the load 
displacement 48,300 


| For large passenger vessels, at 75 per cent. 
to 85 per cent. of the load displacement 
51,000-48,000 


The possible absence of reliable data for assessing 
¢ or f for a new design made the earlier investigators 
anxious to find a more fundamental method of caleu- 
lating the frequency of a hull. In 1909, experiments 
were made at Greenwich{ with dynamic models of the 
Lusitania and of a small cruiser. These models con- 
sisted of steel beams having the inertia and loading 
distributed along the length in the same way as in the 
| corresponding ships. To make the experimental values 
of the frequency agree with those found on the ships, 
| the value of the modulus E for the ship material had 
to be reduced by 25 per cent. to 30 per cent. from its 


* Trans. ‘LN.A., 1884, 1893, 1894, 1895, 1901, and 
1911. 

+ Trans. N.E. Coast Inst. Engineers and Shipbuilders, 
93 





1931-2. 
| t¢ J. B. Henderson, Trans. I.N.A., 1909. 
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normally accepted value for test-pieces. This reasoning 
neglected one very important factor present in the ships, 
but not in the models as used, namely, the presence of 
the surrounding water, and the evidence available 
to-day seems to indicate that the test-piece value of E 
is well maintained in the ship structure for the small 
movements associated with vibration. 

In 1905, Dr. Morrow published a method for finding 
the frequency of a beam having irregular loading and 
cross-section,* and in 1922 the application of such a 
method to ships was advanced by T. C. Tobin.t+ Among 
the authors who have contributed a great deal to the 
development of this work is Dr. J. L. Taylor,t who 
has shown how to take account of the deflection of the 
hull due to shear as well as that due to bending. The 
frequencies calculated by any of these methods, 
however, did not agree at all well with the observed 
frequencies, and factors had to be introduced to allow 
for a possible reduction in the modulus for the material, 
for a reduction in the useful value of the moment of 
inertia of the section of the hull, and for the effect of 
the surrounding water upon the frequency as calculated 
for the hull in air. 
influence was first demonstrated by means of model 
experiments by Nicholls,§ when he showed that if a 
beam of triangular section was immersed in water 
the reduction in frequency was equivalent to a virtual 
increase in displacement of some 70 per cent. 


(To be continued.) 








UNIVERSAL LEVEL. 


Our attention has recently been drawn to a form of 
spirit level which appears to have numerous uses in 
building and contracting work well as in certain 
classes of engineering work for which very high precision 
is not needed. It consists of a substantial bar of seasoned 


as 


hardwood, 2 ft. in length, with a sensitive bubble tube | 


in the centre which can be used for checking the level 
of horizontal surfaces in the usual way. In addition, 
a pair of sights are fitted to the top of the bar for 
sighting distant objects, or a levelling staff, and an 
inclined mirror mounted over the bubble tube enables 
the bubble to be seen at the same time. It is stated 
that in this way levels can be determined to within 
* in. or } in. for each 70 ft. distance. 

For setting out or measuring slopes in fractions of 
an inch per foot, a metal scale, graduated in sixteenths 
of an inch, is provided at one end. This is 
drawn downward in a direction at right angles to the 
axis of the instrument and clamped so that its reading 
is twice the required slope per foot, since the level is 
2 ft. in length. If the instrument is then placed on a 
straight-edge and the latter is adjusted so that the 


s« ale 


bubble of the level is central the straight-edge will be | 


at the desired slope. This method is most suitable 
for comparatively small slopes, up to about | in 
per foot. Steeper slopes can be measured directly in 


angles from zero to 45 deg., percentages up to 100, or 
gradients up to | in | For this purpose one end of the 
level is fitted with a bubble tube in the form of a circular 
are, the effective portion of which subtends an angle 
of 45 deg. Thus, when the level turned in the 
vertical plane from the horizontal position to an angle 
of 45 deg. the bubble will move from one end of the 
tube to the other, and at any intermediate angle it 
will take up a position corresponding to that angle. 
To enable these angles to be measured a slotted brass 
seale graduated in degrees, percentages and gradients, 
is fitted over the curved bubble tube, the scale being 
provided with a cursor having three parallel transverse 
lines. The cursor is slid along the scale so that the two 
outer lines coincide with the ends of the bubble and the 
angle or gradient is reac! off from the position of the 
central line. 

For setting out lines at right angles, a small vertical 
mirror accurately set at 45 deg. with the axis of the 
level is provided. Three poles, each having a nail 
driven into one end, are used and the level is mounted 
on the nail of one of the poles, a hole being drilled in the 
bottom of the hardwood bar immediately below the 
45-deg. mirror for this purpose. This pole is, of course, 
placed in the line of which the direction is known and 
a second pole is also placed ir this line, the level being 
sighted on to it by means of the pair of sights pre- 
viously mentioned. The third pole is then placed by 
an assistant in such a position that it can be seen by 
the observer in the 45-deg. mirror superimposed on the 
second pole. A line joining the third pole to that on 
which the level is mounted will then be at right angles 
to the known direction. It should be mentioned that, 
in order to facilitate the setting out of right angles 
on either side of the fixed line, the 45-deg. mirror can 
be turned through a right angle about a vertical axis. 
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* Phil. Mag., 1905. 


+t Trans. I.N.A., 1922 

t Trans. N.B. Coast Inst. Engineers and Shipbuilders, 
1927; Trane. I.N.4., 1930; Phil Mag., 1930. 

§ Trans. I.N.A., 1924. 


The importance of the last-named | 


Adjustable screw stops are provided to locate the 
mirror accurately in each of its two positions. 

The instrument may be used to measure the heights 
of buildings, &c., in those cases in which it is possible 
to measure a horizontal distance equal to the height. 
For this purpose an auxiliary bubble tube set at an 
angle of 45 deg. is provided at the centre of the level 
near the main bubble. The observer, holding the 
instrument so that the bubble in the 45-deg. bubble 
tube is central, moves towards or away from the build- 
ing until the point of which it is required to know the 
height can be seen through the sights. The height 
is then obtained by measuring the horizontal distance 
from the face of the building to the observer’s position 
and adding the height of the observer’s eyes from the 
ground. Similar measurements can also be made by 
means of the gradient bubble tube and scale, with the 
aid of a table of tangents. 

Finally, the instrument can be used in place of a 
plumb bob, since it will hang vertically when held by 
two brass knobs on the end of a spindle about which 
it can turn freely. A bubble tube which lies in the 
horizontal plane when the instrument vertical 
enables the user to see whether it has taken up the 
correct position and also enables it to be used for 
checking the accuracy of vertical surfaces. 

tegulating screws are provided to enable the positions 
of the bubble tubes to be accurately adjusted, and it 
should also be mentioned that a tapped socket is | 
fitted into the bottom surface of the hardwood bar so 
that the level can be mounted on an ordinary photo- 
grapher’s tripod if desired. The instrument has been 
introduced into this country by Mr. Paul Philipp, 43, 
| Barbican, London, E.C.1. 
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PLASTIC ASBESTOS FOR MACHINE | | 


ANCHORAGE. 


Tue usual method of anchoring machine tools and 
many other types of machinery is first to line up the 
machine in position, mark off the holes for the founda- 
tion bolts, remove the machine, drill the necessary 
holes, and then concrete in the bolts with the machine 
or templet in position. This method involves two 
movements of the machine, and is also open to the 
objection that the machine cannot brought into 
until the concrete used for holding the bolts is 
thoroughly dry. Both these objections are overcome 
by the employment of a plastic asbestos compound, 
known as “ Philplug,”’ in place of the concrete filling, 
and the compound has the further advantages that, 
as a smaller hole is required, it can be cut more quickly, 
and if necessary, the whole process can be carried out 


be 


under water 

The compound, which is manufactured by Messrs. 
Philplug Products, Limited, Aintree-road Works, 
Perivale, Middlesex, was originally introduced some 
years ago in connection with the fastening of 
chairs to railway sleepers. As is well known, either 
wood screws or spikes are used for this purpose, and 
there is a tendency for these to work loose by enlarge- 
ment of their holes under the increased speed and | 


two 


weight of modern traffic. When this occurs, the 
usual practices have either been to plug the hole 


in the sleeper and rebore, or to move the sleeper so 
that new holes can be made in undamaged wood. 
The former method has the obvious disadvantage 
that the plug itself may work loose, while the latter | 
linvolves disturbance of the ballast, and becomes 
considerable task if many sleepers have to be dealt with. 
The equivalent process when the plastic is employed | 
is much simpler. The material is supplied in dry 
fibrous form, and is rendered plastic by a small addition 


a 


of water. To renovate a slack screw or spike, a plug 
of the material somewhat smaller than the hole is 
inserted through the chair into the original hole, 


rammed, the thread reformed in the plastic with a 
special former, or a hole made in the case of a spike, 
and the screw or spike re-inserted in the usual way. 
The material hardens under the consolidating pressure 
of the screw or spike, and the rails may at once be 
brought into use. Further advantages of the method 
are that the material contains an abrasive powder 
which effectively grips the screw or spike; it acts 
as a de-oxidising agent to prevent corrosion; and 
seals the hole in the bottom of the sleeper, thus prevent- 
ing water seeping up. The plastic is unaffected by 
moisture, heat or frost, and is immune from cracking 
under load or vibration. 

Returning to its employment for machine anchorage, 
the machine is first lined up in position, and a hole 
about 4 in. larger in diameter than the screw employed 
is cut through the foundation bolt lugs themselves. | 
After blowing out any debris from the hole, a small 
portion of the plastic, previously moistened, is rolled 
in the hand to form a plug sufficiently small to drop 
to the bottom of the hole, and rammed hard to the 
bottom with a special rammer supplied. The hole 
is then filled to about } in. of the surface by adding 
further plugs and ramming. A thread is then formed 


| what less than the size of the screw to b 
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| in the plug by means of a suitably-sized former, after 
| which a coach screw can be introduced and tightened 
lup. If necessary, the machine can be brought into 
| use immediately all the foundation bolts are in place. 
| There are one or two special points in connection with 
|the process of which mention may be made. If the 
| hole is $ in. or more in diameter, the cutting of the 
| thread may be facilitated by first introducing a pilot 
jumper about } in. in diameter. The formers supplied 
|for cutting the thread are provided with a special 
| point, as illustrated in the accompanying figure, the 
|effect of this point being to force the plastic to the 
side of the hole. The correct size of former is some- 
used, so that 
the final compression of the material is effected by 














the screw itself. In tightening up, no strain is neces- 
sary on the screw, as the plastic quickly hardens and, 
as stated, allows the full load to be taken immediately. 
As in the case of the sleeper screws, there is no danget 
of slackening off due to vibration, and the embedded 
portion of the screw is effectively protected by the 
plastic from corrosion. 

It may be mentioned in conclusion that the plastic 
has a number of applications other than those men 
tioned, as it is suitable for insertion not only in wood 
or concrete, but in such materials as breeze, brick. 
firebrick, and so on. It has therefore many obvious 
ipplications in the building trades, and can also be 
used for such purposes as forming threaded holes in 
glass or porcelain insulators, forming threads in cored 
holes in castings, or making an attachment to end 
grain wood, cork slabs, or any material of a crumbling 
nature. It is entirely unaffected by weak acids or by 
oil, and its fire-proof qualities render it especially 
suitable for use at relatively high temperatures. 








INSTRUMENTS FOR THE MEASURE- 
MENT OF INCREMENTAL PER- 
MEABILITY.* 


By 


THE measurement of incremental permeability is a 
combination of the determination of the magnetic pro 
perties of iron with both direct-current and alternating 
current excitation and requires the instruments common 
to both methods. The alternating-current potentio 
meter is an instrument which is particularly applicable 
to iron testing in the non-polarised condition with 
alternating current, especially if the test is to be made 
under conditions of sinusoidal flux. To maintain 
sinusoidal flux, a very low impedance supply circuit to 
the exciting coil of the iron under test is essential and 
these conditions can best be met if the potentiometer 
is used to measure the exciting current and the voltage 
induced in the flux coil wound on the iron. The exciting 
current is determined from the volt drop on a non- 
inductive low resistance in the exciting circuit. The 
phase relationship between the exciting current and the 
induced voltage in the flux coil must be measured in 
order to determine the power loss in exciting the iron 
at the flux density which is determined for the measure 
ment of the induced voltage. The permeability is 
determined by the ratio of the induced voltage to the 
exciting current, since these two quantities are pro- 
portional to B and H, respectively. In the presence 
of distortion, the non-polarised permeability calculated 
from the fundamental component of the current will 
not be the true permeability, but will be too high. The 
correct permeability can be obtained if the true peak 
value of the current is determined by means of a 


D. C. GALL. 


* Paper read at a joint session of Sections G and A o! 
the British Association, at Cambridge, on Monday, 
August 22, 1938. 
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galvanometer circuit of the alternating-current potentio- | strument of portable form whic 
meter. A small known direct voltage can be intro- | suitable for routine iron testing. 


rent potentiometer and the peak of the distorted | other. 


current. 
In the measurement of incremental permeability the 


alternating-current potentiometer is equally applicable, 








duced to make up the difference between the funda- | of two slide wires fed from a tra’ 
mental component balanced by the alternating-cur- | in each wire being 90 deg. in phase from that in the | 

It can be made for use at a num 
quencies up to 2,000. In order to provide an instru- 
ment suitable for general measure 
permeability, a new design of alternating-curren 
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synchronous rectifier which can be operated in the | circuits can be used. That shown in Fig. 2 is an in- 
h has been found very | ag 
It consists essentially | as the alternating-current 
nsformer, the current | a wide variety of specimens, 
ties occur in the resistance an 
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and since in most applications of incremental mag- direct-current potentiometer 
netism the degree of modulation of the polarising field | has been made which is less 
is not more than 50 per cent., very little distortion takes | elaborate than the first one, 
place. Provided this restriction is agreed, the power | but is suitable for more de- 
losses and permeability can be measured quite readily | tailed work than the 





without any serious errors due to harmonics. The | 
degree of polarisation of the specimen under the test | 


can be measured with either a direct-current potentio- | alternating current. It is suit 


meter (which may be the same instrument as the alter- | range of frequencies 
nating current) or, by a moving-coil permanent-magnet | If the conditions of sinusoic 


type ammeter. The above methods have proved very | essential, then a circuit can be used, 
This treats the iron specimen | occurs 


induced | This m 
of the flux coil is balanced against | upon a di 
uctance and the 


satisfactory for the preliminary investigations and the | method shown in Fig. 3. 
apparatus is illustrated in Fig. 1. It is not necessary |as an impure mutual in 
to use such an elaborate form of alternating-current | secondary voltage 
potentiometer for routine iron testing, as high accu- | the secondary voltage of the 1 
racy is not required, and very simple potentionsster | 
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second and enables use to be | reduc 
| made of the potentiometer on direct current for the | maximum 0 
determination of the polarising current as 
able for work over a wide 
and is very compact. 
jal flux are not considered | 0 
such as Campbell’s | for low-frequenc 
in the measu 
nay be only a few milliam 


ductance. The 
rect current of a hundred times 


nutual ind 


volt drop on a resistance in the primary. It is a potentio- 





ber of fre- | large exciting 
| of design restrict the v 
ments of incremental | structed and also the curren 
t and | the secondary turns on the 


| meter method, inasmuch as the potential is balanced 
ainst a known value. 












Such a circuit is not so flexible 
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and some practical difficul- 
d mutual inductance where 
currents have to be used. Limitations 
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cc 





77 








cone - 


Ty) | “pegsas 


— 











(6s/6.F.) a 








Fig.6. 


ToAC&D.C. 
Potentiometer, 


© 


(6516.8) 


~~ 


BG. 




















ed at high flux densities. 


f 30 mi 
well as the | capacity of 0-5 ampe 
| 4-ohm slide wire with 
| producing a volt drop 
-5 ampere would be required with such an 
y measurements. 


a number of shunts 


A sensitive thermal or rectifier instrument 


lan air-core transformer must be used. 





Typical values are a 
llihenries for a current-carrying 
re R.M.S. in the primary. 
capable of 
up to 0-5 volt with a current of 
inductance 
A further difficulty 
rement of the alternating current. 
peres superimposed 
this value. 
isolated by 
This difficulty 
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can be avoided if the circuit is rearranged so that the 
mutual inductance and resistance are in an isolated 
circuit, as shown in Fig. 4. The alternating current can 
then be measured upon the resistance in the exciting 
circuit, as in the original potentiometer method. 

While straightforward applications of the alternat- 
ing-current potentiometer have been found fully satis- 
factory for incremental testing under laboratory condi- 
tions, a comparison method has much to recommend 
it for acceptance tests. This be most simply 
carried out by a circuit such as is shown in Fig. 5. The 
wave-form distortion is again the greatest obstacle at 
high inductions, but is compensated to a certain degree 
by this method of test. The values of M and r required 
are also much smaller since they deal only with the 
difference in permeability and loss. The alternating- 
current potentiometer can also be used with equal 
facility for this method of testing, measuring the 
different voltages between the two secondary windings, 
as shown in Fig. 6. A measurement of the primary 
current is necessary to separate differences of perme- 
ability and power loss. The calculations of the differ- 
ence values from the measured voltage is exactly the 
same as in the normal measurements. 

Turning now to the specimens used for test, these 
influence the choice of instruments and circuits. If 
ring specimens can be used, H can be calculated from 
the current with accuracy, but if a permeammeter is 
used, H must be measured close to the specimen. The 
area available for a search coil is small, so that the in- 
duced voltage in the coil will necessarily be small. The 
measurement of the small voltage with any degree of 
precision offers some difficulties. A low-impedance 
circuit is desirable for sensitivity. The large 
value of mutual inductance required for the measure- 
ment of B in the bridge method gives an insensitive 
circuit for the measurement of H, and the co-ordinate 
type of alternating-current potentiometer 
shown in Fig. 2 is, therefore, more sensitive, since the 
impedance of the galvanometer circuit is only a few 
ohms. The most sensitive form of H coil is that com- 
posed of two identical windings, one upon another, 
used in opposition for the determination of H, and in 
supplement or in part for the determination of B. The 
H coils in opposition can be calibrated by removing 
the iron core and comparing the voltage induced therein 
with that in each winding separately. This calibration 
can made very easily on the alternating-current 
potentiometer. 

Direct-current methods will now be considered. The 
ballistic galvanometer, which is the simplest of all 
methods of determining B and H in the unpolarised 
test, can be used with almost equal simplicity for the 
determination of permeability in the incremental case 
if the degree of polarisation is greater than the modula- 
tion. Fig. 7 shows the circuit arrangements. The 
key is used to superimpose the increment of H upon the 
minimum value of H. This is equivalent to a sym- 
metrical modulation the mean value. The 
incremental value of B is then determined ballistically 
for this change in H. Results obtained by this test 
show agreement with the alternating-current 
method for sinusoidal excitation over a limited range, 
but, of course, the iron losses cannot be obtained. Fine 
control of the current in the exciting circuit is important. 
For this purpose, a conductance box is preferable to a 
variable-resistance box, since very fine adjustment can 
be made by the parallel cireuits of which it is com- 


can 


good 


resistance 


be 


about 


good 


posed. The contacts, too, are in parallel, which 
reduces their variation. For the above ballistic test 
at least two variable-conductance boxes or rheostats 


are required. A suitable range is a four-dial box, 
totalling 111-1 mhos in steps of 0-01 mho. 

Ballistic galvanometers are too well known to require 
description. In practice, a low-resistance coil of about 
10 ohms, with a periodic time of 10 seconds to 15 seconds 
and a sensitivity of 100 millimetres per microcoulomb, 
will cover tests upon most specimens of silicon iron. 
Che galvanometer can be most easily calibrated against 
a standard mutual inductance. The resistance in the 
galvanometer circuit must be kept unchanged for the 
calibration to hold. For this purpose a constant 
resistance attenuator is preferable to a universal shunt. 
This device meintains constant resistance in the exter- 
nal, as well as in the galvanometer circuit, but provides 
a wide range of sensitivities. The ballistic method of 
measuring incremental permeability is most simply 
carried out by observing the throw of the galvanometer 
when the exciting current is changed from one value 
to another. This gives the value of By for a known 
change in H. The value so obtained is most easily 
interpreted as a symmetrical change of Hs about the 
mean value of H,, corresponding to the mean value 
of the two currents. Thus, this ballistic test simulates 
the condition of sinusoidal current excitation more 
easily than sinusoidal flux excitation. For the latter, 
it is necessary to use three values of exciting current 
and to adjust these so that By is symmetrical about 
the value corresponding to the middle current value. 
This can be maintained constant at the appropriate 
value of polarisation. 
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The measurement is then more complicated, but is 


facilitated by the use of a suitable commutator and | 


circuit shown diagramatically in Fig. 8. This consists 
of three variable resistances a, 6, and c, in parallel. 
The commutator parallels these as it rotates. The 
first adjustment is made with a only in circuit to the 
lowest current value. The commutator is then moved 
to parallel 6 with a and 6 adjusted to the polarising 
value. The commutator is then moved to parallel c, 
and ¢ adjusted to the upper current value. 
commutator rotates it reverses the sequencies, so that 
the excitation is always taken through the correct cycle, 
H, H,, A, Hy, H. The currents must be adjusted by 
observation of the ballistic galvanometer, so that the 


deflection produced by the change from position H, | 


to A gives an equal and opposite deflection to H, to H. 
In the diagram, the brushes | and 2 are connected for 
i to H, and the brushes 3 and 4, reversed, are con- 
nected for H, to H- If the commutator is driven at 
a constant low speed, the iron will be taken through the 
incremental cycle rhythmically, and the galvanometer 
connected to the secondary winding will receive an 
impulse at each current change. By suitable com- 
mutation the galvanometer can be made to balance the 
two impulses corresponding to + Ba and —B, to 
facilitate the adjustment of the upper and lower values 
of current. The two adjustable rheostats a and 5 are 
mechanically coupled so that adjustments to a for the 
lower current do not affect the total resistance in circuit 
for the middle current. This is done by means of a 
constant conductance box in the circuit which com- 
pensates for any change made in a. 


\ permeameter for testing samples of sheet under | 


incremental conditions would have many advantages, 
but so far no reliable form has been devised for use 
with superimposed alternating current. Excellent per- 
meameters exist for use with direct current, and these 
can be used equally well with the incremental direct- 
current method. This is a point of great importance in 
the application of the ballistic method to incremental 
measurements. 








CIVIL AVIATION IN THE 
UNITED STATES. 


AN important step towards the better development 
and co-ordination of civil aviation in the United States 
been taken by the enactment of the Civil Aero- 
nautics Act of 1938, approved on June 23, and becom- 
ing effective sixty days thereafter. It contains eleven 
titles or main divisions, under which the principal pro- 
visions may be summarised as follows : 

I. General Provisions, including definitions and 
declaration of policy (Sec. 1-3). The latter envisages 
the development of air transport in the public interest 
adequate to the present and future needs of the United 
States foreign and domestic commerce, postal service, 
and national defence, under sound economic condi 
tions, with maximum safety and efficiency, and reason- 
able competition. It is to be noted at the outset that 
civil aviation in the United States must 
with due regard, inter alia, to national defence. 

Il. Organisation of Authority.—The Civil Aero- 
nautics Authority established comprises five members 
appointed by the President under advice of the Senate, 
together with an Administrator (Secs. 201-6). A con- 
siderable part of the organisation and equipment of 
the Bureau of Air Mail of the Interstate Commerce 
Commission and of the Bureau of Air Commerce of the 
Department of Commerce, appointed under the Air 
Commerce Act of 1926, as amended in 1934, and the 
Air Mail Act of 1934, is transferred to the Authority, 


has 


be fostered 


| to the extent approved by the President ; and, in addi- 


| 


tion, the Authority has wide general powers of co- 
ordination with State aeronautical agencies for ex- 
change of information with foreign governments, for 
purchase of aircraft, and for publications. 

III. Powers and Duties of Administrator (Sec. 301-8). 

-Much of the executive work will be 
under this Title. The powers and duties laid down 
include power to establish civil airways and acquire 
and maintain all necessary aids and facilities in con- 
nection therewith, but not actually to acquire any 
airport by purchase or condemnation ; also to approve 
civil airways not so established by the Administrator, 
if necessary in the public interest. An airport survey 
is to be made and presented to Congress not later than 
February 1, 1939; a meteorological service is to be 
established under the Secretary of Agriculture; and 
relevant information collected and distributed, except 
as otherwise provided under the Act. 

IV. Air Carrier Economic Regulation 101).— 
An important part of such regulation is the issuance 
of certificates to air carriers for fitness and general 
efficiency, with special provisions for air-mail trans- 
port, compliance with labour legislation, and permits to 
foreign air carriers. All air carriers, domestic and 
foreign, must file and keep open to public inspection, 
tariffs showing rates and other data, in connection 


(Sec. 


As the | 


undertaken | 


with which rebating is prohibited, as is also any form 
of discrimination. A study of foreign rates is an 
important item in this part of the programme; and 
| the provisions for air-mail services, both domestic and 
foreign, have been very carefully and thoroughly 
elaborated. (Sec. 405 am.) 

V. Nationality and Ownership of Aircraft (Sec. 
501-3).—Except under certain conditions all aircraft 
must be registered, including separate registration of 
engines, propellers and appliances; and transfers or 
conveyances must be duly recorded. 

VI. Civil Aeronautics Safety Regulation (Sec. 601-10) 
| and 
| WII. Air Safety Board (Sec. 701-2).—These contain 
important provisions for safe operation, including the 
prescription and revision of standards in design, mate- 
rials, workmanship, construction, and performance 
of aircraft, engines, propellers and appliances ; inspec- 
tion, servicing and overhaul, reserve supplies; hours 
| of work and other labour conditions ; and general rules 

for safe aerial navigation. The various standards and 
regulations will be classified according to the type of 
service, and the granting of the airman and aircraft 
| certificates will be based on such classification. Produc- 


tion certificates, type certificates and airworthiness 
| certificates are included under those issued for aircraft. 
Any interested person may file an application for a type 
certificate for an aircraft, aircraft engine, propeller or 
appliance specified in the regulations as being applic- 
|able in such case, and must if necessary attend hear- 
| ings before the Authority and undertake such tests, 
including flight tests, as may be prescribed. Upon 
| application and if it satisfactorily appears to the 
Authority that duplicates of any aircraft, engine, pro- 
peller or appliance, for which a type certificate has 
been issued, will conform to such certificate, a produc- 
tion certificate shall be issued; but this may be 
subject to further tests and inspection. Airworthiness 
certificates are also issued subject to conformity with 
type and after inspection; and air-carrier operating 
certificates are issued in connection with minimum 
safety standards. Finally, under Title VI, provision 
is made for proper maintenance of equipment and the 
efficient inspection thereof, together with the rating 
and certification of air-navigation facilities and air 
agencies, the latter including civilian schools, repair 
stations, and other the like air agencies. Accident 
investigation will be the special duty of the Air Safety 
Board, which shall be established within the Authority 
and consist of three members appointed by the Presi- 
dent, one of whom shall be an active airline pilot and 
have flown not less than 3,000 hours in scheduled air 
| service. The Board is to investigate fully all accidents, 
report thereon and make recommendations. 

VILL. Other Administrative Agencies (Sec. 801-3) ; 
IX. Penalties (Sec. 901-3) ; X. Procedure (Sec. 1001-9) ; 
and XI. Miscellaneous (Sec. 1101-10).—The scope of 
these last four Titles is fairly evident, and hardly calls 
for much note in these columns ; but it may be added 
that, under Miscellaneous, are included provisions for 
(a) giving notice of proposed alterations in structures 
along air routes, (6) co-ordinating rules, &c., with inter- 
national agreements, (c) obtaining assistance from and 
co-operation with the National Advisory Committee 
for Aeronautics and any research or technical agency 
in connection with specific problems of any kind, and 
(d) various amendments in the Air Commerce Act of 
1926, the Motor Carrier Act of 1925, and other Acts 
(Sec. 1107). 











THE COMBINED OPERATION OF 
STEAM AND HYDRAULIC STA- 
TIONS FOR THE PARIS ELEC- 
TRICITY SUPPLY. 


Tue electricity supply to Paris is furnished both by 
steam stations in the city itself and in its immediate 
neighbourhood, and by water-power stations situated 
in the mountainous central area of France and in other 
districts remote from the capital. The interworking 
of these steam and hydraulic stations raises problems 
both of technical and economic importance, and those 
concerned with electric power supply are likely to 
find much of interest in a paper dealing with the 
subject which was read by M. d’Harcourt before the 
Congress of the Syndicat Professionnel des Producteurs 
et Distributeurs d’Energie Electrique which was held 
at Lille from June 9 to 12. The title of M. d’Harcourt’s 
paper was “ Rapport sur la Marche Combinée des 
Usines Thermiques de la Région Parisienne et des 
Usines Hydrauliques du Massif Central.” We give 
below a summary of the paper. 

The thermal stations in and around Paris have a 
combined capacity of over 1,000,000 kW. The effi- 
ciency of the plant making up this total varies greatly. 
so that as the power demand increases, and older 
and less efficient plant has to be brought into opera- 
tion, the average coal consumption per unit generated 
greatly increases. The hydraulic stations situated 
in the Massif Central, some 300 miles to the south 
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of Paris, also show great differences, varying from 
installations with practically no water storage to, 
for example, La Truyére, which has reservoir capacity 
permitting of seasonal regulation. The plant at 
Eguzon, which has a capacity of 60,000 kW, represents 
an intermediate type. It has a storage capacity 
equivalent to 2-3 million kWh, which permits the 
output to be regulated in accordance with the weekly 
eycle of load variation. The amount of power nor- 


mally transmitted from this area to Paris is 200,000 kW. | 


The main point which has to be kept in view in the 
utilisation of the combined plants in the most econo- 
mical way is that the hydraulic power available shall 
be utilised so that the minimum possible amount of 
water shall be run to waste. Within the capacity 


of the transmission lines, all power which can be 
generated should be utilised. 
Owing to the variation in river flow, the amount of 




































































action by lightning strokes, wind, sleet, &c., so that 
| to maintain the supply in an emergency it is necessary 
| to have a reserve supply, and this reserve must be 
instantly available. A delay of hours for bringing it 
into operation, cannot be permitted. To avoid this 
delay, it is necessary to have a steam unit actually 
running on the line, with its boilers under steam, 
although not supplying power. Reserve of this kind 
may be termed active reserve, in distinction from 
| machines which are shut down and may take some 
| hours to put on load. In the case of a network supplied 
| entirely from thermal stations it is necessary to make 
| provision for the closing down of the largest unit con- 
| nected tothe line. This will, in general, be of 50,000 kW 
| capacity, so that if, for example, the power delivered 
to the network is 500,000 kW, the load dispatcher 
must keep machines of a capacity of 550,000 kW in 





operation. The power supply to Paris from the Massif 
Central greatly exceeds 90,000 kW; the Rueyres 
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hydraulic power available is extremely variable. At, Maréges line, which is the only line that so far has | 


certain times the water-power stations can carry only 
the peak of the load, as indicated in Fig. 1, above. 
The case illustrated by this curve is, however, excep- 


tional and characterises an unusually dry period. | 


Fig. 2 shows the more normal condition, when the whole 
200,000 kW of hydraulic power can be supplied over 
a considerable part of the day. A supply of this order 
is usually available in the winter, and Fig. 2 actually 
gives the load curve for December 1, 1937. The condi- 
tion illustrated in Fig. 3, which refers to March 10, 
1937, is that in which the hydraulic power on offer 
is sufficient to carry the whole of the base load, the 
maximum output of 200,000 kW being carried over 
the 24 hours of the day. The value of the energy 
supplied by the water-power stations varies with its 
quantity. The supply which carries the peak load is 
more valuable per unit than that which carries the 
base load, since were hydraulic power not available 
the peak load would have to be carried by the older 
and less efficient steam plant. When large hydraulic 
supplies are available, as in Fig. 3, they replace the 
load which would be carried by the efficient base-load 
stations, such as Arrighi and Saint Denis IT. 

From the point of view of security of supply it has | 


not been duplicated, transmits 100,000 kW, so that | 
to cover the possibility of this line breaking down | 
it is necessary to arrange for an active reserve of 
100,000 kW of steam plant. This argument leads 
to the conclusion that in the present conditions of the 
supply to Paris the 200,000 kW of hydraulic power 
necessitates an active reserve of 100,000 kW instead 
of the 50,000 kW which would be sufficient were the 
city supplied solely from local steam stations. 

The provision of this active reserve results in the 
standing charges, personnel costs, and sundry operating | 
expenses being increased by the same amount as if | 
the peak-load capacity had been increased by an | 
amount equal to the active reserve. There will also | 
be an increase in coal consumption representing the | 
no-load losses of the stand-by plant. The irregu- 
larity of output of the water-power stations, which is 
dependent on weather conditions, also involves the | 
installation of stand-by steam plant with its necessary 
upkeep costs. These factors tend to diminish the | 
economic value of the water-power supply. This, | 
however, is not the only matter which has to be taken | 
into consideration. 

It has been stated above that as the Rueyres- 

















to be remembered that the 200,000 kW of hydraulic | Maréges connection is only a single transmission line, 
power is supplied to Paris over transmission lines some ithe possibility of its failure necessitates the main-| 
300 miles long. These may at times be put out of | tenance of active reserve equivalent to the power it 


transmits. It may, consequently, be argued that if 
this line is duplicated, as it shortly will be, then 
security of supply would be assured and active reserve 
would no longer be necessary. Theoretically this is 
so, and, assuming the selective protective arrangements 
work perfectly, it would not be necessary to take into 
account the cutting-out of more than one section of 
the transmission line. As the duplicate line will be 
designed to carry the whole of the load transmitted, the 
theoretical risk of a shut-down would be zero. In 
practice, however, it is necessary to contemplate the 
possibility of unforeseen occurrences. A protective 
system, however well designed, never has an efficiency 
of 100 per cent.; there is always an appreciable 
percentage of operative failures. This is not sur- 
prising, considering the complexity of modern protec- 
tive systems and the delicate, but essential, apparatus 
which they entail. Accordingly, it is possible that a 
trunk line such as the 220-kV Rueyres-Paris connection 


Fig.3. 





may be put entirely out of action. If this eventuality 
is to be taken into consideration, then for security it 
would be necessary to maintain active reserve equiva- 
lent to the total power supplied by the line. 

If this contention is to be accepted, then the value 
of the supply from the hydraulic stations is seriously 
reduced, since reserve steam power must be maintained 
for every kilowatt transmitted. This implies not only 
an increase in operating costs, the active reserve not 
being maintained without running charges, but also 
that the Paris region must find the capital for steam 
installations equivalent to the power received from the 
water-power stations. The possibility of the instanta- 
neous loss of the whole of the power carried by a 
220-kV line is a very real one, as is shown by recent 
experience. Since 1935 there have been 17 trip-outs 
of transmission lines giving rise to a loss of power of 
100,000 kW or more. The number tends to diminish, 
but in 1937 there were two such occurrences, which, 
owing to the overload thrown on it, also resulted in 
the tripping-out of the Eastern transmission line. 

It will be clear that the problem presented is one of 


| considerable difficulty if an attempt is to be made to 


maintain the standard of security of supply appro- 
priate to a large city which public opinion rightly 
demands. The Paris supply authority has a choice 


between two procedures ; it can obtain absolute security 
| by arranging for reserve power to cover the complete 


shut-down of the transmission lines, or it can adopt 


|what may be called the ostrich policy of making 
| provision for the cutting-out of one section of line 


only. Although the first policy may appear to be 
excessively cautious, it is impossible to be satisfied with 
the second. It is necessary to find an intermediate 
solution which is difficult to state a priori and which 
must be determined by experience. In as far as it can 
be shown that line troubles are becoming rarer, then 
the greater the liberty that may be taken in not pro- 
viding reserve to cover a complete breakdown, while 
the possibility, on rare occasions, of lowering the fre- 
quency may be contemplated, or the cutting off of a 
limited number of consumers. Great caution must, 
however, be used. 

The question of the security factor which should be 
adopted is impossible to answer precisely, but it is 
useful to consider it. Actually, at the moment, it is 
not necessary to face the problem, since the thermal 
stations in the Paris area are more than sufficient to 
carry the load, so that it has been possible to be generous 
in fixing the active reserve. In due course, however, 
as the consumption increases, the spare plant will 
cease to be excessive, and the question of the capacity 
of the necessary reserve will have to be faced. There 
is no doubt but that improvement in protective 
apparatus will continue to increase the security of the 
transmission lines, but against this it has to be remem- 


| bered that the line installation was begun in 1931, 


so that it does not represent present-day practice. 
It could not be modernised except at prohibitive cost. 
Further, in spite of a relatively favourable climate 
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and the rarity of destructive lightning strokes, the 
possibility of a complete shut-down of the line remains 
sufficiently great to justify a policy of prudence in 
deciding upon the reserve. 

To illustrate this part of the argument, and show 
the value in practice of the active reserve, reference 
may be made to a typical incident which took place 
on November 12, 1936. Just before 2.30 on the 
afternoon of that day, two 220-kV transmission lines 
from Eguzon tripped-out when they were carrying 
130,000 kW, which constituted the whole of the 
hydraulic supply to the Paris area at that time. The 
active reserve in the steam stations immediately took 
up the load, and the only effect noticeable on the | 
network was a small drop in frequency, which lasted 
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and the existence of chemical works which take inter- 
mittent supplies. In such a country as Canada what 
has been called “ substitution ’’ energy hardly exists, 
as is shown by the power contracts based, not on a 
quantity of energy, but on a quantity of power which 
is utilised as required. The waste of energy which is 
permissible in countries with great quantities of 
exploitable water power situated within a reasonable 
distance of centres of consumption is not allowable in 
France, and it would appear that optimum efficiency 
is likely to be achieved with both water-power and 
steam stations mutually assisting each other. 

The combined operation for the supply of Paris has 
great flexibility. In general, the hydraulic stations 
contract to supply a fixed minimum quantity of | 


sufficient to enable definite conclusions to be drawn. 
The supply from the eastern districts is smaller than 
that obtainable from the Massif Central, while the 
station at Kembs, on the Rhine, which is one of the 
more important sources of supply, has no water storage. 
The Alpine stations in the south-east are furnished with 
reservoirs, but the transmission lines connecting them 
to the main network are of small capacity, so that they 
are not able to furnish important supplies. In present 
conditions it is also not possible to look upon the 
supply from the east as independent from and a 
substitute for that from the Massif Central. On the 
two occasions on which the supply from the Massif 
Central totally failed the supply from the east was 
also involved. There is no doubt, however, that as 






















































































































































































































































































































































only a few minutes. The distribution of the load | energy, but they have the right, should they so desire, | supply arrangements are perfected the operation of the 
Fig.5. 
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Curve E 


» transmission lines and the various stations 
of this incident are illustrated in Fig. 4, 


between the 
at the time 
on page 351. 

To sum up the situation, it may be said that the 
electrical energy supplied to Paris from the water- 
power stations has a fixed value up to the point at 
which the area is able to utilise all the energy available. 
Beyond this point the value of the energy will be less, 
the value falling as the amount available increases. As 
far as the electric power produced in the hydraulic 
stations is concerned, it may be said that this is not, in 
general, equivalent to power produced in the area, not 
because it is generated by hydraulic turbines instead 
of steam turbines, but because it is generated at : 
distance from the point of consumption, with the 
attendant risks which this remoteness involves. Its 
economic value is affected in a manner which would 
be difficult to calculate exactly and which depends 
not only on the distance, but also on the character of 
the transmission system and on the degree of security 
which is desired. 

In practice, the association of the steam stations in 
the Paris area with the water-power stations of the 
Massif Central has been very beneficial. In view of the 
irregularities of the wate> flow in the rivers, it has been 
necessary to take a conservative view in estimating 
the power available and to make provision for very 
dry periods, although these may not occur more than 
once in ten, or even twenty, years. As a result, the 
power available in normal years is considerably in 
excess of the amount guaranteed. The construction 
of water-power plant of sufficient capacity to carry the 
peak load necessarily leads to the production of large 
amounts of off-peak energy this may be called 

substitution " energy. This energy is a by-product 
of the necessary peak-load c:pacity, and is of value 
because it can take the place of energy which would 
otherwise have to be generatea by the steam stations, 
which take over the load during dry periods when the 
water-power stations can only handle the peak. 

The value of the combined steam and hydraulic 


= 


generation may be illustrated by considermg the 
extreme case in which the whole of the power is 
furnished by water-power stations. In these con 


ditions it would still be necessary to provide for very 
dry years, so that in normal years, and particularly 
in times of flood, there would be great excess capacity. 
In countries with large hydraulic resources which rely 
on water-power stations the spillway losses are enor- 
mous, in spite of the construction of large reservoirs 


to offer quantities greatly in excess of this. For 
example, La Truy're station group is required to 
supply 2,800,000 kWh per week, with a maximum load 
of 100,000 kW, but it has the right to require that Paris 
shall accept 7,000,000 kWh in the same period. During 
the summer, when the hydraulic production may be 
low, the thermal stations have no difficulty in coming 
to their assistance, owing to the total demand being 
low. In some indeed, the thermal stations 
have supplied power to the water-power stations for 
their local services. The variation in the distribution 
of the load between the two types of station is shown in 
the curves of Fig. which cover the years 
1936 and 1937. The interworking of the two sources of 
supply is well illustrated by the course of the curves 
from November, 1936, to January, 1937. The supply 
from the Massif Central had been normal in the early 
part of the winter, and in the third week of November 
18 million kWh received from this source. It 
then quickly decreased, and by the week covered by 
the period from December 28, 1936, to January 3, 1937, 
had fallen to 2-9 million kWh. The main part of the 
load was, accordingly, taken over by the steam stations, 
the hydraulic power being utilised for the peak, and 
the relief given to the hydraulic stations allowed them 
to build up their water reserve; later in the winter 
they were able to supply 26 million kWh per week. 
The curves of Fig. 5 also show, in the summer of 1937, 
an example of the conditions under which the supply 
from the Massif Central to Paris was negative, the 
direction of power supply being reversed, the steam 
stations feeding energy to the hydraulic-station area. 
There was no difficulty in the steam stations accepting 
this load since the total power demand in the Paris 
area at that time was less than half the winter maximum. 
During the year 1936 the Massif Central supplied 
682 million kWh to the Paris area, the supply from 
the steam stations in the same period being 1,682 
million kWh and from the Eastern trunk lines 246 
million kWh. The figures for 1937 were 659 million, 
1,766 million, and 428 million kWh, respectively. 

The water-power stations in the Massif Central have 
been operated in parallel with the Paris steam stations 
for more than ten years, and the co-operation became 
important in 1932, when the first 220-kV transmission 
line was put into service. Eighteen months ago the 
first 220-kV lines from the east were completed, and 
it has been possible to study the best conditions of 
operation with the two sources of hydraulic power 
available, but the obtained is not vet 


cases, 


5 above, 


were 


ex penence 


Energy supplied from the East, the South-East and Massif Central to the Paris area (weekly totals) 


Paris area will result in the accumulation of valuable 
data bearing on the co-ordination of a steam supply 
with two hydraulic supplies. 








CATALOGUES. 


Smith's Hearths and Fans.—Messrs. Keith Blackman 
Limited, 27, Farringdon-avenue, London, E.C.4, hav: 
| sent us a copy of a revised catalozue relating to smith’s 
hearths and blowing fans, together with a folder relating 
to ventilating fans 

Cast-Iron Pipes.—Messrs. The Staveley Coal and Lron 
| Company, Limited, near Chesterfield, have sent us 
| copy of the latest issue of their stock list of sand-spun, 
| metal-spun and vertical-pit cast iron pipes, which can 
| be supplied coated or uncoated, concrete-lined and /or 
| bitumen-coated. 


the recent 
Insulated 


Telegraph and Telephone Lines.—Among 
publications issued by Messrs. The British 
Cables, Limited, Prescot, Lancashire, one dealing 
with materials used in the construction of overhead 
telegraph and telephone lines, which contains a quantity 
of useful information. 

Welding.—We have received from Messrs. Willemor« 
and Tibbenham, Burlington Buildings, Norwich, a copy 
of the July issue of * Sif-Tibs,” a small quarterly maga- 
zine devoted to welding. Copies, we are informed, are 
obtainable from Messrs. The Suffolk Iron Foundry, 
Limited, Sifbronze Works, Stowmarket. 


is 


Rubber Products.—A brochure from Messrs. The Poppe 
Rubber and Tyre Company, Twickenham, Middlesex. 
deals with their materials known as Resistexa and 
Resisterma, both of which, it is claimed, may be used 
with advantage in place of pure rubber where the 
action of oils, organic solvents or heat is liable to cause 
deterioration. 


Steel Piling—A leaflet to hand from Messrs. The 
British Steel Piling Company, Limited, Thames House. 
Millbank, London, 8.W.1, illustrates the application of 
Larssen piling to important works in Canada, notably in 
the construction of Toronto Harbour. The piling was 
rolled by Messrs. The Cargo Fleet Lron Company, Limited. 
at Middlesbrough. 


Prepayment Meters, Cables, d&c.—Messrs. British 
Insulated Cables, Limited, Prescot, Lancashire, have 
sent us leaflets dealing with their dual com prepayment 
electricity meters of the convertible type, some of which 
are suitable for cash registration. These meters hav: 
been approved by the Electricity Commissioners for us¢ 
on 200/250-volt, 50-cycle, single-phase, two-wire circuits. 
Other leaflets describe tramway and trolley "bus fittings, 
eables, connections, &c. 
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SEPT. 
MECHANICAL EQUIPMENT OF THE 
G.P.0.; MOUNT PLEASANT SORT- 
ING OFFICE, LONDON. 


Tue General Post Office has for long, and justly, 
been quoted as the outstanding example of efficiency 
in a Government Department, and the work of the 
electrical engineer in establishing such conditions in 
its telegraph and telephone services has been fairly 


adequately recognised. That of the mechanical | packet is an item which is too thick or too irregular 


engineer, on the other hand, is little known outside 


official circles although it is mainly due to it that} cancelling machines. 


letters and parcels reach their destination so 
expeditiously nowadays. That this latter state- 
ment is not overdrawn may be realised from the fact 


that at one London sorting office alone, viz., the | be sorted as regards destination at once. 
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Fie. 5. Risser Conveyor Discuarctnc Mar Baas. 


Mount Pleasant Inland Section, Clerkenwell, E.C.1, 
the average number of items handled per week is 
of the order of 13,500,000, with a maximum at 
certain seasons of 17,850,000. Nor does this 
enormous flow come in a steady stream, for approxi- 
mately 40 per cent. of it has to be dealt with between 
the hours of 4 p.m. and 8 p.m. The transference 
in the sorting office of this material, in view of its 
weight and bulk alone, would require a staff which 








would prove to be quite uneconomic if done by 
hand, while to attempt to disentangle the confused | 
mass of items and to distribute them to the hand- | 
sorters by other than mechanical means would, | 
nowadays, prove an almost impossible task. Both | 
problems, are solved by the use of belt and other 
conveyors, and it is the purpose of this article to give | 
some account of the conveying systems in use at 
the Mount Pleasant Sorting Office. 

Before dealing with the mechanism itself, however, 
it is necessary to make some general comments. 
The figures quoted above include three distinct 
classes of mail material, viz., letters, including 
postcards; packets; and parcels, which classes | 
make up the average figure of 13,500,000 items 
in the proportion of 10,700,000 letters, 2,400,000 
packets and 400,000 parcels. Although each class | 


is sub-divided, for instance, registered letters and 
the 


cash-on-delivery parcels, special treatment 





required for the sub-divisions hardly calls for detailed | On the contrary, both the letter office and the parcels 
| description, and the main divisions only will, there- office have a number of platforms at street level 
fore, be considered. Broadly speaking, there are | at which the mail coming by the familiar scarlet 
two such main divisions, packets, together with | collecting vans, is delivered. 

| letters and postcards, being handled in one office,| The conveying plant of the letter office may 
|and parcels in another. The distinction between | conveniently be discussed under four headings, 
| packets and letters is not a hard and fast one|as follows: (1) The conveyors associated with 
except where newspapers, journals, books, &c., | the preliminary handling of the letters and packets ; 
| are concerned and perhaps the best definition of a|(2) tray conveyors for letters; (3) packet con- 
veyors and packet-sorting and distributing appa- 
ratus; (4) bag conveyors. The general lay-out 
of these conveyors is shown in Fig. 2, Plate XV, 
and in connection with this it may be remarked 
that it does not represent a scheme planned when 
the building was originally erected. As the 
mechanisation of letter and packet handling is 


in shape to pass through the automatic stamp 
A large proportion of the 
packets reaching the office come intermingled with 
letters and have to be separated at an early stage, 
but all parcels arrive without admixture and can 
As is| 
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well-known, a parcel may be of any size or weight 
below certain maximum limits and the material 
to be handled by the parcels conveyors is, therefore, 
of a more varied character than that passing over 
the letter and packet conveyors, a characteristic 
involving certain differences between the conveying 
systems. The letter-sorting office will be dealt 
with first in this account, the parcels-sorting office, 
except for occasional references, being subsequently 
described separately. under severe limitations. 

The Mount Pleasant Inland Section is situated} Logically, perhaps, this description should proceed 
on an island site at the junction of two main| in the order of the headings given above, but adhe- 
roads in north London, viz., Farringdon-road and | rence, as far as possible, to the numerical order 
Rosebery-avenue, Clerkenwell. It consists, as | of the conveyors as they appear in Fig. 2 possesses 
will be seen in Fig. 1, Plate XV, of two main| certain advantages. Taking this order, then, the 
buildings, the letter office and parcels office, respec- | apparatus under the last two headings will be dealt 
tively. Below both buildings lies the main station | with first. As may have been already inferred, 
of the Post Office tube railways, which runs from | packets reach Mount Pleasant in different ways. 
the Eastern District Office in Whitechapel to the | Collections from pillar boxes, small offices with 
Paddington District Office at the G.W.R. station | only one posting box, and so forth, have packets 
at Paddington, with certain branches north and | and letters mixed, while those from larger offices, 
south. The tunnel system at Mount Pleasant| having separate boxes for letters and packets, 
is indicated by dotted lines in Fig. 1, but, as the| have already been divided at the posting point 
railway was fully described in ENGINEERING, | and the two classes reach Mount Pleasant in bags 
vol. exxv, page 92 et seg (1928), it will be alluded | containing only one class. The bags containing 
to here somewhat incidentally only. It must separated packets are dealt with as the collecting 
not be supposed, however, that the mail material | vans arrive at the loading platforms seen at the right 
reaches the offices by way of the tube railway only. | of Fig. 2, by tipping them down chutes a, on to 


of comparatively recent growth, the engineers 
responsible for it were faced with the necessity 
of planning to suit already existent conditions 
and, later, of conditions imposed by additions to 
the building. In consequence, though the arrange- 
ment may seem, in Fig. 2, to be unnecessarily 
complex, laid out as it is on three levels, viz., 
basement, ground-floor and overhead, it really 
constitutes an exceedingly interesting solution 
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conveyor 1, situated in the basement and running | 
to a point where the packets are stamped and | 
sorted. The bags are opened at the discharge 
point of this conveyor and their contents delivered 
to Packet Stamping Table No. 2. The bags con- | 
taining packets mingled with letters are dealt with 
differently, the packets having to be picked out 
at the letter facing tables, which are seen in Fig. 2, 
near the loading platform, and will be described 
The separated packets discharged from the 
facing tables are deposited on conveyor 2, which, 
in turn, delivers them to conveyor 2a. These 
conveyors are also situated in the basement and 
conveyor 2a runs directly to Packet Stamping 
Table No. 1. As the stamping tables are situated 
on the ground floor the conveyors have to rise 
from the basement to this level at their discharge 
ends and this has involved the employment of an 
interesting type of inclined conveyor which, as 
far as we are aware, is at present peculiar to the 
Post Office plant. 

Before describing this 
some particulars of the conveyors themselves may 
be given. It will be seen from Fig. 2 that conveyor 
| consists of a cross belt on to which three chutes 





later. 


new device, however, 


from the platform discharge. The chutes are 
eurved and are lined at the mouth and on the 
concave side with a layer of sponge rubber 1 in. 
thick, covered by cotton belting. The same 


construction is used underneath the top strand of the 
cross belt in way of the chute outlets, the object in 
both cases being to cushion the impact of the mail 
The cross belt is 52 ft. 4 in. long between 
roller centres and discharges on to an inclined 


bags. 


portion of the main belt, which 


hen runs horizontally just 
below the ground floor and 
has a total length between 


roller centres of 148 ft. 3 in., 
its discharge being dealt with 
by an_ elevating conveyor, 
which lifts the bags to the 
ground floor. Both the cross 
belt and the main belt are 
2 ft. 8 in. wide and run at a 
speed of 200 ft. per minute. 
The maximum load on the 
longitudinal belt is 2,000 Ib., 
the average load being 1,500 Ib. 
The belts run in deep troughs, 
in the main suspended from 
the basement roof so to 
provide headroom, and no 
lateral movement of the mail bags is possible. 
The drive of both belts is by a 5-h.p. motor, and the 
main belt is carried on idlers pitched 3 ft. apart, the 
return strand idlers being of 9 ft. pitch. Conveyor 
2, which receives the packets from the letter facing 
tables, is in two sections, each | ft. 6 in. wide, 
which run towards another and discharge 
on to conveyor 2a, which has a width of 2 ft. 
Congestion at the junction is prevented by running 
conveyor 2 at a speed of 180 ft. per minute, con- 
veyor being run at 200 ft. per minute. The 
maximum load on conveyors 2 and 2a is 850 Ib., 
with an average of 550 Ib. Conveyor 2a is 127 ft. 
long between centres. It runs on idlers of the same 


as 


one 


2a 


pitches as conveyor 1, and, like it, is in a suspended 
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PACKET-STAMPING TABLE. 
trough. The drive for both conveyors 2 and 2a 
is by a 4-h.p. motor. 

The reason for the adoption of the new type of 
elevating conveyor was that the maximum angle 
at which an inclined flat band conveyor will 
normally carry packets without slipping is 15 deg. 
to the horizontal. To employ such a gentle rise 
in the transfer of the packets from the basement 
to above the ground level was quite inadmissible 
as the incline would have taken up too much room. 
In consequence of the confined available, 
other expedients had to be sought and experiments 
resulted in the development of a conveyor having 
an incline of any degree up to a maximum of 60 deg. 
to the horizontal. This conveyor is known as the 


space 











SEPT. 23, 1938.! 


ENGINEERING. 


355 








‘** Twin-Band Riser Conveyor’ and is patented by 
Messrs. Sovex, Limited, St. John’s-road, Erith, Kent. 
A view of the outlet of the twin-band riser for con- 
veyor 1 is given in Fig. 5, page 353, the material 
to be handled being, as already stated, mail bags 
containing packets. These bags are discharged 


on to a conical glacis as shown and are then opened 


and their contents delivered to the stamping table 
concerned, this transfer involving hand operation 
between the glacis and the conveyor, which distri- 
butes the packets along Stamping Table 2. The 
feeding end of the twin-band riser shown in Fig. 4, 
Plate XV, is illustrated in Fig. 6, page 353, in 
which view the heterogeneous nature of the 
material dealt with is evident. 

The twin-band riser conveyor is employed in a 
number of positions in both the letter office and the 
parcel office and its construction may be con- 
veniently explained at this point, noting, however, 
that in both inclination and details the several 


risers vary with the specific purpose for which they | 


are required. The description here given is, thus, 
though one of a single instance, to be taken in a 
somewhat general sense. The views of Figs. 5 
and 6, while showing the functioning of the riser 
conveyors, are not otherwise very informative, 
and they are accordingly supplemented by the 
photographs reproduced in Figs. 3 and 4, Plate 
XV. The first of these, Fig. 3, shows the riser 


conveyor of conveyor 1 and the second, Fig. 4, | 


shows that which elevates the contents of the mail 
bags delivered by it, which bags are emptied in the 
trough at the left and are deposited by the riser on 
to the conveyor belt running above Stamping 
Table 2. The drawings of Figs. 7 and 8, page 354, 
show a twin-band riser conveyor used for packet 
distribution. This conveyor, though a little out of 
its proper place in this account, has been selected 
as a typical example. The term “twin band” 
is derived from the fact that the material is held 
during its ascent between a pair of belts travelling 
in the same direction and at the same speed. The 
lower of the two belts is of the ordinary smooth 


surface type, but the face of the upper belt is | 


corrugated and the belt itself is so mounted that 
the weight of its bottom strand is carried by the 
lower belt, that is, the material lying on the lower 
belt is held down on it and prevented from slipping 
backwards by the weight of the upper belt. Both 


these belts are driven by subsidiary belts through | 


the friction of contact, the subsidiary belts being 
motor-driven. 

Referring to Fig. 7, the lower smooth belt is 
indicated by a thick plain line marked a. 


The corrugated belt is indicated in Fig. 7 by a 
heavy chain-dotted line and is marked d. Its 
upper strand is carried on the upper strand of its 
driving belt e, indicated by an ordinary dotted 
line, which belt runs over a smooth metal surface 
with relieving rollers at intervals. The return 
strand of belt e passes over tensioning gear. The 
lower strand of the corrugated belt hangs in a loop 
with its major portion in contact with the upper 
strand of belt a. The packets are discharged from 
the packet sorting belt conveyor f at the left of 
Fig. 7, on to the lower end of belt a above the 
auxiliary conveyor and are thereafter enveloped 
by the corrugated belt until they reach the discharge 
point. Two of the belts, viz., c and f, involved in 
this particular riser conveyor are driven from a 
countershaft through Renold chains, the countershaft 
being belt driven by a single motor. Belt 6 is 
chain driven from belt f and belt e is chain driven 
from belt ¢. The whole of the motions are thus 
kept in step. The corrugated belt is either solid 
woven or soft duck cotton belting, and is weighted 
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| by steel tubes inserted in the pockets formed by the 
| corrugations. The precise material used and the 


It | number of weighting rods employed in the different 


extends the whole length of the riser, which has a| riser conveyors depend upon the duty required, 
concave curve at the bottom and a convex one | thus, with light packets and a fairly easy incline one 
at the top, as it works in conjunction with horizontal | rod only may be necessary for every three or four 
conveyors at both these points. The direction of | corrugations. For heavy mail bags and steeper 
travel of the top strand of the smooth belt is, of | inclines more rods would be used. 

course, upwards, and there is no difficulty in| It should be noted that the weighted corrugated 
visualising the way in which it follows the top convex | belt does not damage the material conveyed and 
curve. With the bottom concave curve there would, | in this connection it may be mentioned that when 
on the other hand, be a tendency for the belt to| the riser conveyors were originally installed some 
pull straight and leave the curved surface were it| scepticism as to their harmlessness was expressed 
not that a short auxiliary driving belt, indicated | by those who had to use them. The foreman in 
by an ordinary dotted line and marked b, is provided | charge of the erection accordingly purchased and 
just in front of the curve. This driving belt runs | inflated a number of toy rubber balloons and put 
at a linear speed slightly in excess of that at which | them into the circuit round which, we are informed, 





belt a moves, so that the lower part of belt a is, as Moreover, 
it were, pushed into the curve by belt b. The upper 
part of belt a is driven by the main driving belt c, 
again indicated by an ordinary dotted line. The 
return strand of belt ¢ passes round tensioning 
pulleys, but belt a has no tensioning gear. The 
friction between the driven and driving belts 
transmits power from one to the other, this providing 
a sufficiently positive connection between them. 
Belt a lies in the main upon belts 6 and c, but, in 
the region of the concave curve, belt a is carried 
on the smooth plate forming the bottom of the 
trough. Belt c is carried on a similar plate for 
nearly the whole length of its upper strand, except 











they passed uninjured for several days. 


|in the transition from one conveyor to another 


precautions against possible damage are taken ; 
for instance, the auxiliary drive such as is formed 
by belt 6 in Fig. 7, is arranged with its top strand 
| running over a cushion of sponge rubber and cotton 
belting, so that, should it give under the impact 
of the material discharged from the feeding conveyor, 
no shock is transmitted to the material. The drive of 
the twin-band riser conveyor is either taken from 
the motor of the conveyor feeding it or is by an 


| independent motor, depending upon the lay-out of 


the particular system. At this point the general dis- 
cussion of the twin-band riser conveyor may be 








that at the convex curve three rollers projecting left and a return made to the path of the material 
slightly through the plate ease its passage, though | delivered by conveyor 1 and conveyor 2a. It 
actually they are more of a precautionary measure | may happen occasionally that Stamping Table 2 
than essential. It may be noted here that the|is not in use though mail bags may be coming 
drive of the riser conveyors more recently installed, | in over conveyor 1. When this condition obtains 
differs somewhat from that above described, a| the contents of the bags are not deposited in the 
point which will be dealt with in describing the | trough of the riser conveyor shown in Fig. 4, but 


parcels office equipment. ‘ are delivered by way of the chute seen between 


| lifts 10 and 13 in Fig. 2, to an auxiliary conveyor 
fever discharges on to conveyor 2a ; the packets 
thus reach Stamping Table 1. 
| The stamping tables are, as may be inferred 
|used for ‘* post-marking "’ the packets, though it 
| may be mentioned here that a certain portion of the 
incoming mail reaches the office already stamped. 
The handling of this portion will be referred to later. 
In the meantime, the tables themselves will be 
dealt with. As shown in Fig. 2, each table is in 
two sections, with a gangway between. One section 
is 54 ft. 6 in. long and the other 42 ft. long, and 
above them runs a_ continuous-belt conveyor, 
104 ft. 2in. long between roller centres. The general 
appearance of the tables may be gathered from 
Fig. 9, opposite, and Figs. 11 to 13, page 366, 
and their general construction is shown by the 
cross-sectional drawing of Fig. 10, annexed. The 
|tables proper consist of a steel framework with 
a smooth wood top, 6 ft. wide and 3 ft. from the 
floor, the framing being carried up to support 
|the conveyor-belt equipment. The belt does 
|not run along the axis of the table but towards 
|the back, as shown in Fig. 10. At the front of 
|the table is a continuous curved deflecting plate 
which can be readily identified in Figs. 11 to 13. 
The packets are swept off the belt over its front 
edge and, striking the deflecting plate, fall in con- 
venient heaps in front of the postmen whose duty 
it is to stamp them with a “ postmark.” The 
deflecting plate is covered on its concave face with 
shock-absorbent material to prevent damage to the 
packets. A complementary flat deflecting plate 
| directly underneath the belt checks any packets 
| which may, from the momentum acquired during 
| the slide down the concave surface, tend towards 
| the back of the table. The actual drop to the table 
_ surface is inconsiderable. The packets are deposited 
on the table conveyors by a riser conveyor of 
which that for Table No. 2 is illustrated in Fig. 4. 
The table conveyors are 2 ft. 6 in. wide and run 
| at a speed of 100 ft. per minute. The top strand, 
| which carries the load, is not supported by idlers 
| but runs in contact with a smooth plate, as shown 
| in Fig. 10. The return strand runs on idlers in 
|the usual way but it may be noted that, as visible 
|in Fig. 9, page 354, both strand and idlers are 
| cased in so that there is no danger of packets being 
picked up by them. The maximum load on each 
| belt is 1,200 Ib., with an average of 800 lb. It is 
obvious that with a table of the length stated, at 
which as many as 18 men may be working, the dis- 
charge of the packets must be arranged to take place 
at as many points. It will also be clear that, as 
individual working speeds may differ or one man 
may have an exceptionally difficult pile of packets 
to deal with, there must be some control over the 
discharge. The belt is therefore fitted at each 
section with a vertical partition which swings over 
it exactly like a door. These partitions, which 
function as ploughs, form, when withdrawn from 
‘the belt, a continuous wall along the back edge of 
| the belt, as may be gathered from Fig. 9, though 
they are all slightly swung inwards in this illustration 
in order to emphasise them. The same convention 
has been employed in Fig. 11, page 366, in which 
three ploughs are shown swung fully inwards. This 
view is taken looking towards the back edge of the 
belt and is to some extent misleading as there are 
gaps at the back through which it might be imagined 
the packets might be spilled. The position will be 
clear, however, when it is realised that only one 
plough is actually swung across the belt at a time, 
this condition being indicated by the plough at 
the left of Fig. 12, page 366. The belt is travelling 
from left to right in the illustration and the plough 
preceding that on the left is swung back, so 
forming part of the guiding wall at the rear edge 
of the belt. The packets carried on the belt are 
thus arrested by the plough on the left and are 
deflected over the edge of the belt. The angle from 
which the photograph reproduced in Fig. 11 was 
taken does not allow the space through which the 
falling packets pass to appear, but it is visible in Fig. 
12, which shows a plough actually functioning and 
the packets being swept off the belt to strike the 
cushioned deflecting plate first and thence to fall 
on the stamping table as shown in the lower part 
of this view. 
' The ploughs are swung by the individual cam 
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gear to be seen in Fig. 9. Operation is by means | which practical considerations are introduced in a | designer, but is likely to prove useful to contractors 
of individual two-way tumbler switches grouped | very commendable manner. The author has also/and others handling a variety of equipment who 
together near the centre of the table. Each switch | maintained a fairly even balance between graphical | wish to have a readily accessible summary of current 
completes the circuit of a solenoid which, being|and analytical methods, the former being well| designs and their ailments without the need to 
energised, causes the engagement of the cam con- illustrated in the chapter on the principal types of | refer to makers’ literature, which is generally 
cerned, so that the motion of the common con- arches, and in the exemplification of influence lines | missing when most urgently required. It must be 
tinuously-rotating shaft, on which all the cams|at various stages of the work. The advantages | remembered, however, that it refers primarily to 
are mounted, actuates the appropriate plough- | offered by the mathematical procedure are perhaps | American practice. The chapter on heat transfer 
operating lever. The plough at the end of both its | best shown in Chapter V, containing as it does a|and food preservation is rather out of keeping with 
sweeping and return movements operates, by tappet| clear exposition of the strain-energy method of|the rest of the information, and is too brief for 
mechanism, a second switch in series with the | examining structures, on the basis of three different | technical purposes, but may be of interest to 
hand-operated switch, which cuts out the solenoid, | principles. | readers as a source of general information. 
so that the plough remains in either the ““open’’ or; Some parts of the subject are here investigated 
" closed ” positions until the solenoid is again much further than is usual in textbooks, as is to be| The Principles of Rational Industrial Management. By 
energised by the hand-operated switch. This | seen in the chapter devoted to reinforced concrete,|~ 3 y Giixsriz. London : Sir Isaac Pitman and Sons, 
arrangement enables the size of the pile of packets | which covers the design of slabs and beams, retaining| Limited. [Price 10s. 6d. net.) 
deposited to be regulated, for instance, if few widely- | walls, and columns, and concludes with a full| py pis preface to this book, Mr. Gillespie states that 
spaced packets are coming over, the plough con- | examination of an arch with ends fixed as to direc- | ene objects underlie its writing, the first being “to 
cerned can be held across the belt for as long a time | tion, though it is to be regretted that the theory | expose the pretences of what is called ‘ scientific 
as may be required, perhaps only one man at the | has not been extended to the case of a slab supported | management ’ and, second, to institute a reasonable 
table being necessary to deal with the scanty flow.|on four edges. The notice of students of civil | pasis for balanced management practice.” In many 
The tumbler switches are operated as necessary | engineering may further be drawn to what the | girections sympathy will be felt for the author's 
by the man in charge of the table. The bottom edges | author has to say on the related question of masonry | objects, but whether or not his arguments will be 
of the ploughs are provided with a cushion which | arches and dams. While certain problems must) pojq to carry conviction as regards the first of these 
bears on the surface of the belt, as will be seen in | necessarily be treated somewhat briefly in a work 
Fig. 11, and prevents any but the thinnest packets | of this kind, some engineers will no doubt regard| movement. “scientific management,” was un- 
yetting underneath them. It is possible, however, | the section on soil mechanics scarcely adequate in deubtediy tn unfortunate one: no less so were 
that some packets may slip past the end of the| view of our present knowledge of earth-pressure | .ome of the methods adopted ley dis supporters. It 
last plough before it closes, so in order to recover |and foundations. Due consideration is, however, | carried with it, quite unintentionally probably, the 
these and very thin packets, the extreme end of the | given to details in connection with frames, roofs, | suggestion that other types of management were 
belt is provided with a permanently fixed plough and such matters as bracket loads on stanchions, | ,o¢ sgientific, and this inference has dogged the 
which intercepts any stray packets and deposits | portal bracing, frameworks with stiff joints, and | ovement pa since. This is recognised by the 
them down a chute on the last section of the table. | secondary stresses. | author Speaking literally, it would not be untrue 
The motor drive for the belt and camshaft is situated | The mass of useful information to be found in the | 4, say that other types of management were not 
at this end. | book renders it suitable for use in practice ; several scientific, but from this angle they were not greatly 
Before tracing the route taken by the stamped | pages are occupied by descriptions of the physical | gigerent from that one which claimed it was. 
packets after leaving the tables, it may be as well | properties of building materials, the manufacturing There are so many variables which cannot be con- 
to refer to the two other main conveyors in the | processes involved in constructional engineering, | ¢rojied or even exactly defined—the human factor 
basement in the vicinity of conveyors 1 and 2a.| and the experimental determination of stresses in | ¢,, example—that the use of the term “ scientific ” 
These conveyors are Nos. 3 and 4, and deal with out- | structures. As in the previous volume, the text is | cannot be justified. In spite of this, however, the 
ward-bound material. Conveyor 3 handles mail-| supplemented by numerous bibliographical refer-| movement has been the means of much onstiens 
bags containing packets, classified as to destination, | ences, numbering about 800, and most of the! yor, being done, and the correction of its descrip- 
and starts from the centre of the sorting office.| chapters include a set of examples with answers. | tion rather hon an alteration of ite aims. seems 
Conveyor 4 transfers mail bags containing packets, | This comprehensive, yet, in view of its quality, | 4, “a most desirable. Taylor pointed out the loss 
which are already classified when they reach the | inexpensive, volume can be strongly recomme ’ r 
office, from the north loading platform, at which|to students who are preparing for university and | iq that the remedy lay in “systematic manage- 
they are received, seen at the top of Fig. 2, to the | other examinations in engineering, and to those | went rather than in searching for some wauseal or 
east platform, at the right of the illustration. | who are engaged in research laboratories. extraordinary man.” The author pays a tribute 


Conveyor 4 is 2 ft. 8 in. wide and has # maximum ———— to Taylor’s genius and inferentially suggests that 


load of 1,000 Ib., with an average of 750 Ib. It | | mee : : is Ww . 

discharges on to conveyor 3, 3 ft. wide, with a | Household Electric Refrigeration. By J. F. WosTREL and ain't lay with the aa — than with his + pend 

maximum load 2.800 Ib.. and average of 2,000 Ib J. G. Praerz. London: McGraw-Hill Publishing | that he was the “extraordinary man ” himself an 
, ” . all 


Both conveyors run at a speed of 200 ft. per minute | Company, Laaates. [Fee 36.) _that without his ability and genius the movement 
and are driven by a 7}-h.p. motor ‘common to| 2228 book is a descriptive treatise dealing with the | wouki not heave been successful. One thing 
both. ‘The discharge end of conveyor 4, terminates more common American domestic refrigerators, and undoubted: many of his successors do not follow 
in the twin-band riser conveyor, shown in Fig. 14, | would edie be intended largely for artisans | the principles laid down by the founder. Often 
page 366, so that the outgoing bags are delivered | engaged in installation and maintenance work, and | that part of the technique only has been used 
to the loading platform at street level. This riser | perhaps for the more technically inclined salesman. | which results in greater output, while one important 
conveyor discharges on to a short transverse belt | It opens with an elementary account of the theory | principle laid down by Taylor that workmen should 
which runs at a comparatively low speed and the of refrigeration and a discussion of the properties be better off financially is forgotten. Such prac- 
function of which ie to prevent the bags being | the chief refrigerants, and quite properly pays | tices, however, are an abuse of rather than a 
deposited in a heap. They are removed from the enenton 0 SORES and explosion risks. This ad condemnation of scientific management. 
transverse belt by the men loading the outgoing | followed by © detailed description, profusely ifus-| Mir. Giinagtes beck: & in Cisse parts, devoted to 
: #OInE | trated, of a number of the more common makes of | “An Analysis of the Significance of Modern 





5] 





|may be open to question. The term given to the 


nded | his country was suffering through inefficiency, and 











(To be continued.) | refrigerator used in America, grouped under com-| Management,” “ Basic Aspects of Management 
é . . > . . ° 
| pression systems and absorption systems. A separate | and Organisation,” “Industrial Management and 
——-_ chapter is devoted to control equipment. | Organisation.”’ These are divided into 17 chapters, 
LITERATURE This descriptive matter occupies approximately | covering 229 pages. Many factors and sides of 
nid | 160 pages, and the next 40 pages are devoted to | management and administration are discussed, but 
32. ls © ° . . . : 
; installation work, including a chapter on the equip- | are treated on the whole on rather theoretical lines, 
Materials and Structures. Vol. 1. The Theory and| ment necessary for installing, testing, and service | or even in abstract form. In one chapter, on “ The 
Design of Structures. By Dr. E.H. Satmon. London : k. Cc ea it] rie ; 1} Output Problem,” th > » direct refi 
Longmans, Green and Company, Limited. [Price 32s. | WOT: hapter 8 deals with service operation anc utp oblem, ere are some direct references 


net.] ‘|adjustments, and approximately 60 pages are to earnings as effected by output: One woman’s 
Since modern developments in structural engin- devoted to tabulated symptoms for locating and jcutput camings were found to meee suddenly 
cering are characterised by a minimum weight of | ¢tifying faults in the refrigerators described. from 32s. to 43s. per week. Inquiry showed that 
material and an increasing use of statically indeter- | These charts resemble those with which engineers | her husband had lost his job. The earnings of 
minate systems, account must be taken of these engaged in the maintenance of motor car and another woman increased by 23 per cent. ; she was 
tendencies in textbooks; the stresses in complex | #roplane engines are familiar, and in fact the going to be married. The author gives no indica- 
structures cannot easily be calculated without | 00k generally seems to be very similar in type | tion in these instances as to the accuracy of the 
recourse to advanced analysis and experimental and scope to Judge’s highly successful set of motor- | piece-work prices involved or whether the women 
methods of solution. It is evident that Dr. Salmon |°®" handbooks. Chapter 10 commences with an | distressed themselves in their well-intentioned 
fully appreciated the need for such information |®le™entary account of small electric motors, and | efforts to earn more money, or if the increased output 
when preparing this work, the companion volume contains a further set of fault-locating charts. In| represented a standard which should have been 
of which was reviewed in one of our issues in 1931*, | #9 ®ppendix of 60 pages there are tables of the | adopted as a matter of course. In one instance the 
as the two volumes together give a wide survey of refrigerants and lubricants used in a large selection | output which had previously been given was only 
the theory and design of structures. This has been | equipment, somewhat akin to the tables of | 74 per cent. of that later proved to be possible. 
achieved, in the present case, with the help of | recommended lubricating oils familiar in motor | This is the type of thing which the real “ scientific 
instructive applications to specified problems, into | 8°@&es- management school makes it its business to 
7 The book contains no mathematics and little | investigate, and having satisfied themselves that the 


* See Enoinegerine, vol. exxxii, page 156 (1931). theory, and is to that extent not intended for the | price was satisfactory, if such was the case, they 
. 
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would try to get other workers to work as fast, | 
giving tuitional assistance as found necessary. 

Many of Mr. Gillespie’s arguments, as in others | 
of this author’s works, will prove acceptable, but 
some at least of his readers will feel that, compared 
with other books on the subject, the author has 
hardly got to close grips with his béte noire. To 
those who have acquaintance with the subject 
through the medium of workshop practice and 
production, the text will probably appear at times 
rather nebulous, and in spite of Mr. Gillespie’s 
persuasion, many in the end may feel more at home 
withthe works of people who, naked and unashamed, 
are avowed “ scientific managers,” forgetting their 
unsatisfactory label in the excellence of the work 
which undoubtedly has been done. 


The Elements of Quantum Mechanics. By Dr. 8S. Dusne 


MAN. New York: John Wiley and Sons, Inc. 
London : Chapman and Hall, Limited. [Price 25s, 
net.] 

NOTWITHSTANDING the considerable amount of 


attention which has been given during the past few 
years to the theory of quantum mechanics, for 
many students and most engineers a suspicion of 
vagueness is still attached to the use of the related 
mathematics. The physical interpretation of wave- 





mechanics remains an extremely difficult question, 
though one important fact is now well established ; 


mitted for both matter and radiation, and the dis- 
tribution of the particles in space can only be fore- 
seen by consideration of waves. The obstacle in 
the way of a clear understanding of the subject 


the dualism of waves and particles must be ad- | 


| For a few shillings, or through a library for a few | two in number, located diametrically opposite, and 
| pence, a reader can glean years of effort by an out- | over the 36-in. inlet and outlet pipes. 
|standing brain. And yet how very rarely, when|of a manhole-is given in Fig. 16, on this page, 
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sense the value of the book would have been greatly 
enhanced had Dr. Dushman subjected his original 
lecture notes to further revision. 

The foregoing comments relate chiefly to the 
use of the book by readers who are unacquainted 
with the quantum mechanics. It is, however, to be 
inferred from a previous remark that each of the 
fifteen chapters contains information of considerable 
interest to teachers who are in a position to arrange 
the matter to suit the particular needs of students 
in chemistry, engineering, and physics. 





Internal-Combustion Engines. By ProFrressor Howarp | 
=. Dreier, New York: John Wiley and Sons, | 
Incorporated. London: Chapman and Hall, Limited. | 
[Price 20s. net.] 


we come to the end of a book that has given much | 
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others. Professor Degler has already written with 
authority on steam engines, and this has enabled 
him to treat the internal-combustion engine with 
broader vision than is usual ; he explains why heat 
demands from steam plants are not keeping pace 
with the power needs of modern labour-saving and 
comfort-creating appliances, so that internal-com- 
bustion engines are becoming useful as auxiliaries to 
steam plants. 








FOUR-LIFT SPIRAL-GUIDED 
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(Concluded from page 325.) 


Tue Livesey-type manholes in the crown are 


A showing 


and shows the inclined side of the bell, necessary 


arises partly from the profound nature of the two | instruction or amusement, do we offer a vote of|to allow for the spiral movement of the inner 


members in this duality, and partly from the relation 
which may actually exist between them. On this 


thanks to an author and his publisher. The radio 
era may alter this. A book is no longer a mere 





account it is worthy of note that the volume under | record so much as a link between a writer and a| 


review is, in essentials, based on a series of lectures | 


given by Dr. Dushman at the Ohio State Uni- 


reader, perhaps a product of two minds—at least in 
what is apprehended or transferred in the reading | 


lift in rising and falling. The guides controlling 
the movement, as mentioned above, are rails of 
special section, weighing 55 Ib. per yard, attached 
at 45 deg. to the sides of the lifts. The guide 
carriages are mounted on the dips of the lifts 


versity, Columbus, so that the general theory is | process. In Professor Degler’s book, which covers | and on the tank balcony. Details of one of the 


explained in a discursive manner. 


|the entire field embraced by the title, there is a | 64 carriages on the tank, and a section of the guide 


Taken as a whole, this treatment has a real value | curious directness of phrase and style, a smooth | rail, are shown in Figs. 17 to 20, above. The 


for non-mathematical readers. in so far as it con-| brevity and concision of treatment which should | maximum loading is imposed on the tank carriages, 


tains an account of the chief points. especially the | 
experimental basis of the theory, as might be ex- 
pected from the Assistant Director of the research 
laboratory of the General Electric Company, at | 
Schenectady. But the line of argument followed 
by the author is frequently interrupted by digres- | 








gain access to the minds of most readers. To 
include every kind of internal-combustion engine 
within the compass of 400 pages, and to avoid 
sketchy superficial discussions that have no value 
even to a beginner in the subject, is an achievement 
as welcome as it is rare. The secret of the author’s 


and occurs when the outer lift is fully inflated. In 
calculating its amount a wind pressure was assumed 
equivalent to 35 Ib. per square foot on a vertical 
plane. This value was in excess of any figures in 
English records, and gave a maximum loading on 
any one axle of 9-7 tons. To provide a sufficient 


sions into the formule concerned, and by quotations | success lies in what he has omitted ; his chapters | margin, therefore, high-tensile steel was employed 
from other books and journals, with the result that | on chemical and thermo-dynamical matters are not | for the axles, which are 3§ in. in diameter. Lubri- 


the study is somewhat lacking in the qualities of | 
conciseness and continuity which are essential in a | 
text-book dealing with recondite matters. More- | 
over, in our opinion, the needs of some readers would | 
be better served by a rather different arrangement as | 
to the order in which the various parts of the work 
are presented; it is questionable whether the | 
average student can appreciate a discussion on | 
Schroedinger’s equation, in Chapter II, before 
investigating the ordinary dynamics of a particle, 
in Chapter IV; and hardly sufficient emphasis is | 
placed on group-velocity by relegating an examina- | 


the heavy unreadable treatises to which technical | 
writers are sometimes lured, nor are his pages on 
balancing a mere exercise in trigonometric series. 
The author assumes, very tactfully and reasonably, 
that his readers are not entirely ignorant, and, for 
the exceptional person who wishes to study recondite 
matters, he gives a few well-chosen references for 
further reading—not a long, forbidding “ biblio- 
graphy.” At the same time, it is not to be expected 
that a specialist in aero-engine design or rail-car 
Diesel engines would gain material information on 
his own subject ; that would be unreasonable. But | 





cation is by grease-gun, and the rollers are fitted 
with brass bushes. To compensate for the expan- 


|sion and contraction of the holder, due to atmo- 


spheric changes and varying internal pressure, the 
rollers have an end-play on the axles of } in., and 
for initial adjustment the holding-down bolts of 
the carriage are provided with elongated holes. 
The diameter of the rollers, at the bottom of the 
groove, is 8 in. In all, there are 200 carriages. 

A complete railing is provided round the top 
of each of the four lifts and on the circumferential 
platform which is carried on brackets round the top 





tion of the idea to the last ten pages of the text. | he would in all probability find his own speciality | of the tank, the handrail stanchions being of 3-in. 
While many references to the related literature are | placed in very accurate perspective among cognate | by 3-in. angle, drilled to take a 2-in. top-rail tube 
given, original papers receive too little notice, and | work, and he would see how each section in this | and two 14-in. lower rails. A staircase, divided 
notably those of Professor L. de Broglie. In this | epoch-marking field of power production reacts on | into three flights, leads from ground level to the 
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tank balcony; and a light stairway, at an angle | an aggregate of 560 cub. ft. of free air per minute | an auxiliary crane inside the tank. The men were 


of 45 deg., is mounted on each lift, to give access to 
the dips and to the crown. The weight of the stairs 
on the lifts is balanced by cast-iron weights placed 
on the opposite side. To prevent the water in the 
sealing cups and in the tank from freezing, 16 sets 
of injectors are fitted, supplied with steam by a 
boiler, working at 120 lb. per square inch pressure, 
and capable of providing between 5,000 Ib. and 
6,000 Ib. of steam per hour. Distribution is by 
means of a 3}-in. diameter main to the tank balcony, 
where the main is divided to the four points of the 
compass. Horse-shoe bends allow for expansion of 
the main, and the connections to the various lifts 
are made with flexible steam tubing, from lattice 
towers, 20 ft. in height, mounted on the lifts. 
Some of the towers, with the flexible connections, 
can be seen in the view in Fig. 13, on 
page 336, ante. 

The sequence of operations in erecting the holder 
involved much preliminary organisation, especially 
as it was intended that the work should proceed 
continuously, for 24 hours per day, from Monday 
to Saturday in each week, and with as little regard 


general 


as possible for weather conditions. A canteen 
measuring’ 60 ft. by 25 ft. and fitted with gas-fired 


kitchen equipment was erected adjacent to the 
time-office, together with a drying-room for wet 


clothes, and sheds in which hot water was laid 
on for washing. Rubber boots and rainproof coats 
were provided for all the men engaged, and in 


the winter months hot drinks were supplied to all 
shifts. At the peak period of activity 24 squads 
of riveters were employed on the site, and the 
total number of men on the pay-roll exceeded 130. 
To operate the riveting machines four electrically- 
driven air compressors were provided, compressing 





and absorbing 156 h.p. These delivered into a 
receiver 8 ft. 6 in. in diameter and 30 ft. long, 
connected to a ring main of 4-in. piping laid round 
the site. Threg additional air receivers, for balancing 
purposes, were incorporated in the main, from which 
power lines were tapped off at regular intervals. 
For material-handling, railway sidings were extended 
from the neighbouring lines of the London Midland 
and Scottish Railway, and a complete circle of 
standard-gauge track was laid round the site, on 
which worked two 5-ton steam shunting cranes. 
Other lifting equipment included two 3-ton electric 
cranes and four 7}-ton hand cranes, with inter- 
changeable jibs of lengths up to 75 ft., in addition to 
48 sets of hand-lifting tackle. Fig. 27, on page 359, 
shows erection in progress, and the circular track 
on which the cranes moved in supplying material, 
and suspending the De Bergue pneumatic gap- 
riveting machines. Four of these machines, capable 
of applying a pressure of 150 tons, were employed 
in riveting the four lowest tiers of the tank plating. 
The lighter plates were riveted with hand pneumatic 
hammers. Fig. 28. on page 359, shows the third 
lift in process of plating within the completely 
plated second lift 
The diagrams, Figs. 
Operations on the side plating commenced 
with the tank bottom 2 ft. 6 in. above the foundation, 
as shown in Fig. 21, the first tier of side plating 
being handled by steam crane, using up to 40-ft. jibs, 
these also handling the large pneumatic riveters. 
In the second stage. shown in Fig. 22, after the 
tank bottom had been lowered on to the foundation, 
the plating was carried up to the second, third and 
fourth tiers. The same cranes as before handled the 
plating, but the riveter was slung from the jib of 


process. 


21 to 26, explain the erection | 


carried in cradles hung from the top edges of the 
plating. The third operation (Fig. 23), consisting 
of work on the fifth to eighth tiers inclusive, required 
cranes with jibs 60 ft. long; in this stage riveting 
was done with pneumatic hand hammers. 

The fourth operation, shown in Fig. 24, was con- 
cerned with the sides of the four lifts, the fitting of 
the cups and dips, &c., riveting being done by 
pneumatic hand hammer. Fig. 25 shows the fifth 
operation, which consisted in erecting the centre 
portion of the crown support and then of plating 
and riveting upon it the centre portion of the crown, 
while Fig. 26 shows the final work of completing 
the outer portion of the support, and the remain- 
ing crown sheeting. 

The work of plating the tank bottom began on 
December 1, 1936, and ten days later riveting 
commenced. By the end of January the bottom 
was ready for water test, and on February 1, 1937, 
preparations began for the task of lowering the 
completed bottom, from the blocks and shores on 
which it was built on to the bed of sand laid over 
the concrete foundation to receive it. The weight 
was taken on 32 jacks, and a week was occupied 
by the process of lowering the dise of plating, 
250 ft. in diameter, beginning at the centre and 
working outward to the periphery. The plating 
and riveting of the tank sides was the next stage, 
this and the construction of the outer lift and the 
crown supports proceeding simultaneously. By 
mid-April the tank sides were completed, the outer 
lift in frame and partly plated, and the central 


part of the crown support in process of ere 
tion. The third, second and inner lifts fol 
lowed in that order, being built up from the 


rest blocks on the tank bottom; and towards the 
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Fie. 27. EREcTION OF TANK IN 
end of June the erection of the crown was begun. 
Work on the crown was carried on simultaneously 
from the centre and the circumference in order to 
employ the full number of squads. 

On September 30 the filling of the tank with 
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Fig. 28. 


PLATING oF TutrRD Lirt InstpE Seconp Lirt. 


| included those at Singapore, Wellington, and Auckland, , growth and barnacles about $ in. to } in. thick had 


| exposed in 1925, those at Mauritius exposed in 1930, | little protective influence. 


Specimens which had been 


| those at the Gold Coast exposed in 1931, and those at | sawn in two and replaced were rapidly attacked on the 


Colombo exposed in 1934. 
|of these specimens had been received, and various 


Reports on the inspection | 


| specimens had also been sent home for examination. | 


uncreosoted heart. During the past year, both incised 
and unincised specimens of the first set had been 
attacked by Limnoria and T'eredo, about half of the 


water commenced, using two pumps which worked | posts sent home from Singapore impregnated with | specimens remaining sound. The second set remained 


continuously for six weeks. Air testing followed, 
beginning on November 8, and by December 14 
the holder was fully inflated. Access to the interior 
was provided at this stage by double airlocks 
mounted above the syphon pots on the gas main, 
and thence by ladders up the 36-in. rising mains 
in the tank to the bells over the Livesey manholes. 
Batteries of floodlights illuminated the interior 
while men on rafts carried out the testing and any 
necessary local caulking. The work of completing 
the equipment of ladders, stairways, handrails, 
anti-freezing system, &c., continued to the end of 
the year, and by the middle of January in the 
present year it was possible to inflate the holder 
with gas. In spite of severe frosts and a series 
of gales, erection of the 3,495 tons of steelwork was 
accomplished in 13} months from the laying of the 
first plate. 








DETERIORATION OF STRUCTURES 
IN SEA WATER. 


We have frequently referred to the investigation 
into the deterioration of structures of timber, metal, 
and concrete in sea water, which was commenced by a 
committee of the Institution of Civil Engineers in 1916. 
The first report of the committee was published in 
1920, and others have followed at intervals. The 
seventeenth and latest report* has just been issued. It 
is stated that the timber specimens still under exposure 


* Deterioration of Structures in Sea Water. Depart- 
ment of Scientific and Industrial Research. M. 
[Price 9d. net. } 


Stationery Office. 





|creosote plus D.M. (chloro-dihydrophenarsazine) in | 
| various proportions showed wide differences in impreg- 
| nation, as a result of which no conclusion could be 
|drawn as to the effectiveness of the D.M. addition. | 
| In places where the impregnated skin had been attacked | 
| by Limnoria, Teredo had gained access to the middle of | 
the posts. Several posts returned from Auckland were | 
intact, probably due to lighter attack. D.M. and 
carbazole in small concentrations appeared to be quite 
ineffective. Posts treated with creosote plus D.M. and 
creosote plus carbazole were intact at the ends where 
impregnation was complete. In the Mauritius series 
of tests, the specimens were designed to determine the 
value of naphthalene as a preservative. Specimens 
returned for examination after six years indicated 
exceedingly severe attack by Limnoria. The specimens 
treated with creosote only and with creosote followed 
by a bath in naphthalene appeared to be less completely 
| destroyed than those treated with a mixture of creosote 
|and naphthalene or with naphthalene plus D.M. It 
was very noticeable that metal fittings had a marked 
preservative effect on the adjacent timber. Blocks 
returned from the Gold Coast after six years’ exposure 
| suggested that creosote plus 3 per cent. D.M. showed a 
| slight advantage over creosote only. It would appear 
that. while creosote alone afforded little protection 
from Limnoria, the addition of D.M. seemed to have a 
deterrent effect. Specimens impregnated with creosote 
followed by naphthalene appeared to have suffered more 
severely from Limnoria than specimens treated with 
creosote only. The Colombo series consisted of larger 
|timbers, both incised and unincised, treated with 
| creosote only and exposed in 1934. There were two 
| sets of specimens, the incisions being differently spaced 
|in each. For both sets, the creosote treatment by the 











| Bethell process was continued for two hours, instead of 
one hour as in earlier series. A coating of marine 





The protection increased with the 
creosote absorbed. It had not yet been possible to 
draw definite conclusions regarding the value of 
incision. It undoubtedly increased protection, but if 
the additional creosote could be evenly absorbed 
without its use it would be more effective. 

The tests at Celombo on timbers treated by immersion 
for five days in a copper-containing solution terminated 
in January, 1937, after two and a half years. The 
specimens were in very bad condition. Further tests 
of this type are now in progress. A specimen of white 
pine treated with Pintsch gas tar was removed for 
examination after twelve years’ exposure at Wellington, 
New Zealand. The surface on one face was broken 
away in patches, and the interior was riddled with 
Teredo. As the untreated specimens of white pine 
were destroyed after three years, the gas tar appeared 
to afford considerable protection, though it was 
definitely inferior to creosote. Of interest in connection 
with the subsidiary experiments on local timbers still 
under exposure at Wellington is the complete immunity 
of untreated turpentine after twelve years’ exposure. 
At Auckland a similar specimen showed signs of decay 
at its ends after 20 years. A specimen treated by the 
Carbo-teredo process was in like condition, while one 
treated with two coats of crude creosote was still 
sound. Greenheart was found in gvod condition after 
twenty years’ exposure at Auckland. At Leith it 
was practically immune after thirteen and a 
half years’ exposure. Untreated brush box was fairly 
resistant, and totara appeared definitely inferior to 
this wood, A post of white cedar was so badly riddled 
by Limnoria and Teredo after ten and a half years’ 
exposure at Wellington that the end had broken 
away. Of the various timbers exposed at Leith, the 
order of merit for untreated specimens was home-grown 
oak, American elm, Baltic redwood, and pitch pine. 


almost intact. 
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Turning now to iron and steel, the aerial bars ex posed 


at Auckland were generally covered with flakes of 
coarse red rust, and in many cases, the concrete 
fillets at the lower ends of the bars were cracked 


by the swelling of the bars on oxidation. The only 
bars not so covered were those of chromium steel and 
36 per cent. nickel steel. At Colombo, aerial corrosion 
waa particularly severe, some of the specimens having | 
swelled from their original thickness of 4 in. to about | 
14 in. The worst specimen appeared to be medium- 
carbon steel with low sulphur and phosphorus. The | 
cast irons swelled relatively less and cracked along the 
edges. The aerial corrosion at Halifax was relatively 
slight, consisting, in general, of a fine scaly rust which, 
on the 36 per cent. nickel steel, was almost negligible. 
\t Plymouth, the steel with scale removed | 
suffered relatively little corrosion. The copper steels 
were again superior to ordinary steels, while, as else- 
where, the 36 per cent. nickel steel was practically 
intact. The half-tide specimens at Auckland and | 
Colombo were covered with fauna and flora. When 
the bars were cleaned, some of the original mill-scale 
was still found adhering to them. At Colombo, 
half-tide bars were found to have a soft black deposit 
beneath the growth. The cast irons were found, on 
cleaning, to be exceptionally soft, and disintegrated on 


bars 


drying. 
At Halifax, half-tide specimens were fairly free 
from fauna and flora. They were blistered with 


heavy scales of rust and were wasted, especially near 
the bottom. At Plymouth, a few barnacles were 
seattered over the bars with a little seaweed on the 
upper portions, the lowest third being entirely free, 
probably due to scouring action. The bars were | 
covered with rust and were swollen to an overall | 
maximum thickness of } in. The bars which had been 
completely immersed in the sea were, with the exception 
of those at Halifax, almost entirely covered with flora 
ind fauna. Both at Colombo and Auckland there was 
in underlying layer of soft black oxide which, after 
some hours exposure, turned red with the evolution of 
heat. The Halifax bars, except the chromium-steel | 
and the 36 per cent. nickel-steel, were heavily corroded. 
In the half-tide and complete-immersion tests, there 
ippeared to be no tendency for the concrete frames to 
crack as in the aerial tests. 

During the past vear, further reports have been 
received on the test specimens of reinforced concrete 
exposed at Sheerness and the Gold Coast, and on the 
weelerated tests at Watford. All the results tended 
to confirm the previous conclusion that the failure of | 


reinforced piles was dire tly related to corrosion of the 
steel reinforcement, and therefore to the probable 
wweess of water. The main series exposed at 
Sheerness and Watford were examined after an ex posure 
ot 74 Out of 288 specimens, 94 were cracked, 
an it of the last report. These two 
were of lean mix, one having a trass admixture. The 
creat superiority of lean concretes with trass admixture 
however, noteworthy. With 2-in. 
cracking was observed, whereas half the specimens 
without trass admixture were cracked. In the main 
series of testa at Sekondi, high-aluminous cements 
did not show to advantage, and a subsidiary series of 
check tests was put in hand. In the latter, the medium 
and rich mixes were all sound after five years’ exposure, 
and all but one of the piles of lean mix with | in. 
cover were cracked I'wo series of subsidiary experi 
ments with concrete containing artificial pozzolanas 
are in progress, and comparison of the results with those 
of the main series appeared to indicate that in lean 


sea 


years 


mcrease two sine 


war, cover, no 


mixes, the artificial pozzolanas used were not so bene 
ficial as trass. 

The report concludes with a reference to tests carried 
out by the Institution of Norwegian Engineers, and by 
Shun-Ichi Satoh in Japan. The former testa were 
concerned with the attack of sea water on concrete 
Test cylinders of Portland cement alone, and with 


additions of trass, ‘Sika’ and Cal” integral 
waterproofers, Moler cement. aluminous cement, | 
and Eisen Portland cement, were exposed in 1929) 
below sea level, between high and low water levels, | 


and above high sea level. Both rich and poor mixes 
were tested. Deterioration was marked in the 
specimens exposed betweer. high and low water levels. 
The specimens above high water were still in good 
condition irrespective of composition. Of the com- 
pletely-immersed specimens, the Moler and aluminous | 
cements alone showed substantial increase in strength 
over the six years. Aluminous cement and Portland 
cement with trass admixture gave the best results in 
the specimens of rich mix between high and low water, 
while aluminous cement and Portland cement with | 
Sika admixture gave the best results in the lean mixes. | 
As regards the Japanese experiments, Shun-Ichi 
Satoh has claimed, in a paper read before the Institute 
of Physical and Chemical Research, Japan, that 
nitrided austenitic manganese steel did not rust. The 
was investigated by Sir Robert Hadfield, 


most 


question 


and the results of the tests which he carried out entirely | 
failed to confirm the claim. 
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CEMENT STANDARDS. 

Tue American Society for Testing Materials has 
lately embodied its most recent publications on cement 
in one volume, a pamphlet prepared by its Committee 
C-1, on Cement.* This publication contains tour speci- 
fications for Portland, high-early-strength, 
and masonry cement. It deals also with methods of 


sampling, chemical analysis, testing, compression tests, | 


fineness and sieve sizes, giving in addition a descrip- 
tion of the Turbidimeter and selected bibliographical 
references relating to Portland cement. The brochure 


| of 96 pages is a joint production of the United States 


Government and the National Bureau of Standards, 
whose committee of 7!) members was presided over 
by Mr. P. H. Bates. As the A.S.T.M. standards are 
issued triennually in two volumes, such a publication 


| relating to cement is a great convenience. 


In the system adopted by the Society each specifica- 
tion is designated by a letter and number followed by 
the year of last revision. The Portland cement 
specification shows only one alteration since the 1930 
edition, namely, the omission of the sieving test. 
The criticism is sometimes made that this test is not 
a real criterion of the fineness of the cement. While 
this may be true, it does, on the other hand, ensure 
that the grinding not coarse. Incidentally, 
also, it indicates, by the retention of small pieces of 
metal, when the steel balls used in grinding are becoming 
broken up and in need of replacement. 


is too 


be removed until a better one has been found in its 
stead. 

The specification for high-early-strength Portland 
cement (C74-36) is of special interest at the present 
time. It was issued in 1930 and amended in 1936. 
The chemical analysis is the same as for ordinary 
Portland cement, except that 2-50 per cent. of sul- 
phurie anhydride (SO ), instead of 2-0 per cent., is 
permissible. The pat test for soundness is retained ; 
the sieve test is now discarded and the Turbidimeter 
test (reverted to below) for fineness requires that the 
specific surface shall be not less than 1,900 sq. cm. per 
gram of cement. 

The method prescribed in the tentative specification 
(C109-377r) for ascertaining the compressive strength 
of Portland cement mortar, states that the proportions 
for standard mortar are | of Portland cement to 2-77 
of standard sand by weight and 53 per cent. of water 
by weight of the cement. The minimum tensile 
strength of high-early-strength standard mortar is 
275 lb. per square inch at | day, compared with 275 
per square inch for a 3:1 mortar for ordinary Portland 
cement at 7 days. Further, a strength of 375 lb. per 
square inch at 3 days is required for high-early-strength 
cement, compared with 350 Ib. per square inch for 
ordinary Portland cement at 28 days. It is somewhat 
surprising to find that the proportion of cement to 
sand for a finely ground cement is greater than for an 
ordinary cement. 

The natural cement specification (C10-37) of 1904 
has now been revised after 28 years. Non-deleterious 
material up to 5 per cent. may be added after calcina- 
tion; consequently, Portland cement may be used to 
In this case, the sieve test is 


increase the strength. 
retained, with a permissible residue of 15 per cent. on 
the No. 200 sieve (aperture 0-0029 in.). The pat 
test is also retained but has been speeded up, and the 
pat has now to be matured in steam for 5 hours, instead 
of in moist air for 28 davs. The setting-time tests are 
the same for ordinary Portland cement. The 
proportions for the tensile test are now 2 of standard 
sand to | of cement by weight, and the breaking strength 
must attain 75 Ib. and 150 lb. per square inch at 7 days 
and 28 days, respectively. It has been anticipated 
that the latter strength may be attained at 7 days, 
for it is specified that the strength at 28 days must be 
higher than at 7 days. 

The specification for masonry cement (C91-327) 
is a Tentative Standard. It does not specify chemical 
tests, but physical properties must be such that the 
residue on a No. 200 sieve shall not exceed 20 per cent. 
The setting time is only taken by the Gillmore needle 
and must not be less than 60 minutes. (In the specifi- 
cation for ordinary Portland cement, 45 minutes by the 
Vieat needle is an alternative for 60 minutes by the 
Gillmore needle.) The final setting time must be 
attained in 48 hours compared with 10 hours for ordinary 
Portland cement. The soundness tests are similar 
two cements. A compression strength test 
is obligatory and requires not less than 175 Ib. per 
square inch at 7 days on three 2-in. cubes composed 
of 3:1 standard sand and cement mortar, and an 
increase at 28 days. These strengths are actually 
very low and, of course, do not compare with those for 


as 


the three previous cements. 


The specifications for cement are of special interest 
regards the fineness test. The Turbidimeter 


the Society. 260, Broad-street, Phila 


1 dol. 


* Published 
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T.S.A Price 


natural | 


It may be | 
considered somewhat unfortunate that the test should | 


Ib. | 
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(C115-34r) used for this purpose was developed by 
|. A. Wagner and was described in the Proceedings 
|of the A.S.T.M., Vol. 33, Part Tl, page 553. Briefly, 
| the apparatus consists of a source of light of constant 
intensity adjusted to pass rays of parallel light through 
a liquid in which cement is in suspension, and then 
impinging on the sensitive plate of a photo-electi: 
|cell. The current generated by the cell is measured by a 
microammeter and the indicated reading measures 
the turbidity which, in turn, it is claimed, is a measure 
of the surface area of the suspended sample of cement. 
It is for use with cements in which 70 per cent. to 
| 85 per cent. pass the No. 325 sieve (aperture 0 -0017 in.), 
| that being the smallest test sieve. It clearly cannot 
| be compared, as regards speed of execution, with the 
sieving test, and it would seem desirable for practical 
| work that some simpler means should be devised to 
|indicate the properties which fineness imparts to 
}cement, these being spreading area and more rapid 
j}access of water to the cement particles. Perhaps 
|the suggestion may be offered that a strength test 
| should be included with a finer standard sand, in the 
| proportions of 6 or 8 of sand to one of cement by weight. 
| to indicate the advantages of a finely ground well-burnt 
cement. 











COLLAPSE OF AN ALL-WELDED 
BRIDGE AT HASSELT, BELGIUM. 


In connection with the article by Mr. O. Bondy on 
| the Hasselt bridge failure, which appeared in our issue 
of June 17, we have received copies of the correspon- 
| dence, given below, between Mr. H. J. Davey, of Messrs. 
| Davey & Bell, 37, Norfolk Street, Strand, London, 
| W.C.2, and Mr. O. Bondy, 46, Victoria Street, S.W.1. 
This is likely to interest many of our readers. Mr. 
| Davey’s letter, dated September 1, to Mr. Bondy is as 
| follows :— 

Dear Str,—lI read with interest your notes on the 
Hasselt Bridge failure—ENGINEERING, June 17, 1938. 

It seems to me a little venturesome to describe stee! 
as resembling cast iron by an examination of a fracture. 

In my experience, the appearance of the fracture in 
steels of any quality—dead soft, soft, medium or hard 
is largely influenced by the manner in which the steel 
has sustained fracture. The most ductile steels would 
show a granular fracture on a break due to shock. 

I take it you did not examine any of the steels 
chemically. If you did so, I think you would find the 
sulphur and phosphorus contents each exceeded the 
0-03 per cent. mentioned in your interesting and 
instructive article. 

Yours truly, 
(Signed) H.J. Davey. M.LStruct.k. 


Mr. Bondy’s reply of September 8, is: 

Dear Str,—l am much obliged for the comments 
expressed in your letter of the Ist inst., regarding the 
Hasselt Bridge failure. 

Since that article was published, a good deal of 
additional information has come to light, not only in 
connection with the Hasselt accident, but also as to 
a number of failures in welded bridges in Germany. 

I agree with you that the appearance of the fracture 
is, to a large extent, influenced by the type of loading 
which has led to the failure. 

Some of the Hasselt Bridge fractures may be due tu 
impact and shock, but I have some doubt whether the 
same explanation of the brittleness of the steel may 
hold good also for the top chord fractures, which very 
probably took about six minutes to develop. 

So far I do not know of chemical tests carried out 
with the Hasselt Bridge steel in this country, and it 
will be interesting to hear of the results of a thorough 
examination when the final report on the bridge col- 
lapse is published by the Belgian Authorities, 

Yours truly, 


(Signed) O. Bonpy. 

In connection with the matter we may make refer 
ence to an article dealing with this bridge failure 
which appeared in the issue of our contemporary. 
Schweizerische Bauzeitung, of August 13. The article 
contains a photograph of a cracked lower boom, which 
corresponds closely with Mr. Bondy’s Fig. 17. Refer 
ring to this, the author of the article, Dr.-Ing. K 
Hajnal Konyi, uses the expression glass-like, and states 
that the steel reminded one of cast iron. His actual 
words are :—* Auffallend ist die glasartige, spréd 
Beschaffenheit des Stahles an diesen Stellen, die an 
Gusseisen erinnert.” 








Tue Worip ConsumprTion oF TIN.—Statistics issue 
by the International Tin Research and Developmen 
Council, The Hague, show that 82,600 tons of tin wer 
produced in the world during the first six months 0 
1938. against 94,600 tons in the first six months of 193° 
The apparent world consumption of tin in the first ha 
of 1938, namely, 80,900 tons, was about 17-5 per cen! 


below the total for the first half of 1937. 
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LABOUR NOTES. 
THE writer of the editorial notes in the September 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, says that 
is the only word that can be used to describe the 
present position of the iron and steel industry.” ‘ The 
steady recession of the past few months has brought 
production down,” he continued, * to 683,200 tons in 
-luly, and one has to go back to 1934 to find a figure 
lower than this. Employment during July in the 
industry as a whole was slightly better than in June. 
\n examination of the Ministry of Labour’s unemploy- 
ment percentages reveals that the figure for all sections 
of the industry in June was 23-1 per cent., while in 
July the percentage dropped to 22. The principal 
Scottish steelworks and a number of English works 
were shut down for holidays during the latter part of 
-‘luly and, as the remainder of the works were closed 
for some part of August, it can hardly be expected that 
the August production figures will exceed those for 
July. With the holidays completed, however, a 
certain amount of leeway will have to be made up 
and there is good reason to hope that business will 
show, at any rate, a moderate recovery in the next 
few months, There are prospects also of an American 
revival and a consequent recovery of exports, and by 
1939 some measure of stability should be achieved.” 


Man and Metal’s contributor goes on to point out 
that this country is not the only one in the world to 
suffer as a result of the trade recession. “* Much the 
same story,” he writes, “can be told of practically 
every other important steel-producing country .. . 
with the exceptions of Germany and Italy, both of 
which can point to a record production for the first 
six months of the year. Germany’s 10,852,000 tons 
for this period is greater by 33,000 tons than the 
United States’ production. The significance of this 
will be seen when it is pointed out that America’s 
normal production is roughly three times that of 
Germany. What is even more significant is the fact 
that in spite of this enormous production, there is 
actually a shortage of steel in Germany for ordinary 


EERING. _ 


Mt 


| increase of 12-45 in the rate for beehive ovens in 1937 
was distributed over most of the usual causes of acci- 
| dents to men working at beehive ovens. 


** depression | 





A memorandum issued by the Minister of Labour 
summarising recent decisions by the umpire on unem- 
ployment benefit claims affected by holidays with pay. 
points out that since the beginning of unemployment 
insurance the umpire has held that a worker should 
not be regarded as unemployed on a day which is a 
customary holiday at the place where he works. This 
rule, it is stated, applies whether or not the worker 
receives wages or any other payments for the holiday, 


beehive ovens, compared with 36-04 in 1936. The 
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cent. on the takings of the undertakings and a tax 
of 10 per cent. on the proceeds of the sale of the build- 
ing materials or land belonging to the railway com- 
| panies, 


| According to the weekly organ of the International 
| Labour Office at Geneva the German National [nstitute 
| for Employment Exchanges and Unemployment In- 
surance has carried out an inquiry into unemployment 
among persons whose capacity for work is limited. 
| The total number of unemployed persons at Novem- 
| ber 30, 1937, was 573,000, of whom 215,000 had a 
| limited capacity for work. Among the latter, 40,000 
were persons not fully capable of employment in their 
own occupations, and 175,000 were persons not fully 





Thus the 





| 





industrial and domestic purposes, and the system of | 


rationing is still being rigidly enforced.” 


In the latest issue of the Trade Report of the United 
Patternmakers’ Association, Mr. Findlay, the general 
secretary, records a further increase in the number of 
unemployed members. The total is now 484, as 
compared with 420 a month ago. * These figures look 
ominous,” he says, ** in view of the approach of winter.” 
The number of members in receipt of sick benefit 
has decreased from 240 to 232 and the number in 
receipt of superannuation benefit has increased from 
68 to 670. The total membership is 11,716. 


The United States Bureau of Mines states in a sur- 
vey of accidents and employment recently completed, 
that large gains in employment in the American coke 
manufacturing industry during 1937, compared with 
1936, were reported by operating companies. A slight 
increase in the number of accidental injuries to 
employees in proportion to the total number of men 
employed was also shown by the reports. The data 
received covered by-product ovens and beehive ovens, 
and they showed that both classes of operations shared 
in the increased volume of work done during 1937. 
By-product ovens reported a small reduction in the 
rate of occurrence of accidental injuries ; on the other 
hand, the accident rate for beehive ovens increased. 





The reports for 1937 showed that ovens of by-product 
types employed a total of 17,850 men—an increase of 
10 per cent. over the number of men working during 
1936. The total amount of work done at ovens of this 
class was 51,000,000 man-hours—an increase of 8 per 
cent. Beehive ovens, although employing a much 
smaller total number of men—the number was only 
2,192—made a proportionately larger gain in number 
ot workers, the increase over 1936 amounting to 44 per 
cent. and the increase in total number of man-hours 
worked amounting to 69 per cent. 


Accidents at both types of ovens during 1937 
resulted in the loss of nine lives and in the injury of | 
587 men. These figures, considered in connection with | 
the number of man-hours during which the men worked | 


| before the coming into operation of the Decree will be 
| taken into account. The wage taken as the basis of 


| will be suspended as long as the beneficiary remains in 
| gainful employment. 
| as from January next. 


and not only where the worker is employed immediately | capable of employment in any occupation. 
before and after the holiday, but also where the holiday | number of unemployed persons with a limited capacity 
falls at a time when he is temporarily suspended from | for work amounted in November, 1937, to 38 per cent. 
his employment. But if a worker is suspended for as | of the total as against 28 per cent. in November, 1936. 
long as 12 working days, in addition to the holiday, | The increase in this percentage is explained by the fact 
then he may be regarded as finally discharged, and.| that unemployed persons of this class find greater 
therefore, as unemployed and entitled to benefit on the | difficulty in obtaining employment than other workers. 


days of holiday. This is. it is added, the * Twelve 
Days’ Rule.” Before this year, few workers claimed 
benefit in circumstances which required the umpire to 
consider holiday payments, and consequently, the 
memorandum says, there were no authoritative rulings 
on some of the questions which have arisen. 





So far, two important decisions on holiday payments 
have been given (Nos. 2,354 and 2,569 of 1938). In the 
earlier decision, the umpire ruled that holiday payments 
made under the agreement of August, 1937, in the 
engineering industry must be regarded as wages, and 
that a worker who was discharged before the summer 
holiday and immediately on discharge received a 
holiday payment under this agreement must be regarded 
as continuing to receive wages. Under section 35 (6) 
of the 1935 Act, such a worker cannot be deemed to 
be unemployed and must be disallowed benefit for as 
many days as the holiday payment represents in wages. 
This disallowance has effect on the days immediately 
following discharge and these days may, of course, be 
some time before the actual holiday. 


The other decision concerns payments made at the 
time of the holiday. It rules that if a claimant is | 
discharged before the holiday (or is to be regarded 
under the Twelve Days’ Rule as finally discharged) | 
and does not receive any holiday payment until the | 
annual holiday, then there is no disallowance on account 
of the holiday payment unless he receives the payment 
so soon after being discharged that he must be regarded 
as continuing to receive wages. To decide whether the 
claimant should be regarded as continuing to receive 
wages, the umpire has suggested that where wages 
are paid weekly an interval of a week might be held 
not to break continuity of the receipt of wages. 


A Decree issued by the Bolivian Cabinet introduces 
a compulsory pensions insurance system for railway 
and tramway workers. Under the scheme workers 
with 25 years’ service will be granted a retiring pension 
if they or their employer make the necessary applica- 
tion. The pension granted will be equal to 100 per cent. 
of wages. Workers who have reached 55 years of age 
and have at least 15 years’ service and workers who 
after 15 years’ service become unfit for work may 
claim a pension equal to 60 per cent. of wages plus 
4 per cent. of wages for every extra year of service after 
the fifteenth. Workers who have completed 10 years’ 
service are entitled to a pension equal to 50 per cent. 
of wages on reaching 55 years of age or becoming per- 
manently unfit for work. 


If invalidity occurs before the worker completes 
10 years’ service, the worker is entitled to a lump sum 
equal to the aggregate amount of his contributions and 
those paid on his behalf by his employer plus interest. 
In assessing pensions even years of service completed 


assessment will be the average wage earned during the 
last three years of service. Payment of the pension 


| While the total number of unemployed persons tell 
| by 52 per cent. between November, 1936, and Novem- 
| ber, 1937, that of persons with limited capacity for 
}employment fell only by 36 per cent. in the same 
| period. 


The report gives a detailed analysis of the distribu- 
| tion of unemployed persons with limited capacity for 
employment according to the causes and degree of 
limitation of their capacity, duration of unemployment, 
age, &c. Among the causes of limitation, physical or 
mental unfitness and chronic disease represented 
54-2 per cent. of the total, advanced age 20-3 per cent., 
loss of dexterity in the occupation 6-8 per cent.. 
faults of character 6-6 per cent., inadequate vocational 
training 3-4 per cent., &c. As the labour turnover in 
Germany is considerable, the report analyses the 
intensity of unemployment, distinguishing both between 
persons who have been unemployed for less than six 
months and those unemployed for more than six months, 
and also between persons with full capacity for employ- 
ment and those with limited capacity. Among men, 
persons unemployed for more than six months and 
having only limited capacity for employment in their 
own occupations represent 53-7 per cent., and those 
with limited capacity for employment in any occupa- 
tion represent 70-8 per cent. In the case of women, 
the corresponding figures are, respectively, 41 +4 per cent. 
and 64-5 per cent. 





| 
| 
| 
| 
| 


A handsome well-illustrated booklet, entitled ** Satis 
faction versus Safety in a Career,” recently issued by 
Messrs. Brookhirst Switchgear, Limited, of Chester. 
contains much valuable information on the subject of 
apprenticeship. It is designed to help a boy and his 
parents to decide whether he is likely to be fitted for 
an engineering career, and describes the training he will 
receive at Northgate Works, the organisation of which 
he will form a part, and, as far as possibie, the spirit 
in which he will commence his career. In a foreword, 
it is stated that while the facts given refer primarily 
to the firm of Messrs. Brookhirst Switchgear, Limited, 
the arguments are equally applicable to the case of 
many other industrial undertakings. The firm, it is 
added, ** are anxious to attract to their service the best 
tvpe of young man and are prepared to offer him a 
career from which he will derive satisfaction.” 


The 1937 unemployment census carried out in the 
United States shows that of 7,845,016 totally unem- 
ployed workers or workers on relief, unskilled men 
constituted 42 per cent. The proportion for 1930 was 
27 per cent. Groups included in the ‘ unskilled” 
classification are farm labourers, servant classes, and 
“other labourers,” such as factory, construction and 
general labourers. A similar high ratio of unemploy- 
ment among the relatively unskilled is shown in the 
tabulations concerning women registrants. Of these 
(excluding new workers without job experience), 35-1 
were semi-skilled, 29-3 per cent. were clerks and kindred 
workers, and 23-9 per cent. were in the servant classes. 
These three major groups accounted for 88-3 per cent. 
of the unemployed female workers in this census, ax 
compared with only 74-3 per ¢ent. of all female workers 








Old age pensions will be paid 
> 


The resources of the scheme will consist of (1) a 





and were exposed to accident hazards, represented a worker’s contribution of 5 per cent. of monthly wages 
fatality rate of 0-17 per million man-hours of employ-| and an employer’s contribution equal to 5 per cent. 


in 1930. “This evidence of a very high ratio of 
unemployment among the unskilled emphasises a real 
national problem,” the Administrator of the Census, 
Mr. Biggers, declared. ** If, as is indicated, the develop- 
ments in industry call for workmen of higher skill, 
the obvious demand is to give more attention to proper 
vocational training so that the nation may be able to 
utilise more easily these unemployed workmen.” 





ment, compared with the previous year’s rate of 0-45, | of the total monthly wage bill paid by undertakings, 
and a non-fatal injury rate of 10-78 per million man-| these contributions being payable on all wages not 
hours of employment compared with a rate of 9-35 for exceeding 1,200 bolivares a month; (2) a contribution 
1936. The combined fatality and injury rate for | equal to one month’s wages payable in twelve monthly 
employees at by-product ovens was 8-54, compared | instalments by every worker joining an undertaking 
with 8-71 in the previous vear; it was 48-49 for! covered by the insurance scheme ; (3) a tax of 1 per 











Rarmcars 1x Ersioria.—A regular railear service, 
maintained by four Fiat ‘“ Littorina’’ vehicles, hex 
recently been established between Addis Abeba and 


Dire Daua. 





362 


THE SIR ROBERT HADFIELD 


SHEFFIELD UNIVERSITY. 


THE progress in the science of metallurgy during 
recent years has made steadily increasing demands on the 
premises and equipment of the Department of Metal- 
lurgy of the University of Sheffield, and the laboratories 
built when the Department was established in 1884 at 
St. George’s-square were obviously becoming inade- 
quate for present-day requirements. A scheme of 
reconstruction and development, which also involves 
other departments of the University, was therefore 
drawn up and an appeal for funds launched in 
September, 1936. Largely owing to a handsome 
contribution of 20,0001. made by Sir Robert Hadfield, 
F.R.S., who has been a member of the Faculty of 
Metallurgy since its inception in 1917, the building of 
new well-equipped metallurgical laboratories has 
been made possible, and, in accordance with the 
plan of action proposed by the Vice-Chancellor of the 
University, Dr. A. W. Pickard-Cambridge, who has 


always taken a deep interest in the Department of | 
\pplied Science, these laboratories constitute the first | 


new buildings to be constructed under the develop- 
ment scheme. It well known that Sir Robert 
Hadfield has always been a sincere friend and supporter 
of the Department of Metallurgy, and it may be recalled 
that, in 1917, he gave the sum of 2,0001. for the creation 
of a special research laboratory, and that, in 1934, when 
the new foundry-degree courses were inaugurated, he 
headed the list of subscriptions with a gift of 5,000/. 

It is particularly fitting, at a time when the subject 
of X-ray analysis is playing so important a part in 
the science of metallurgy, that Sir William Bragg, O.M.., 


Is 


F.R.S., should have been requested to perform the | 


opening ceremony of the new laboratories, which took 
place on September 14. After a lunch at the Grand 
Hotel, the main proceedings of the ceremony were 
held in the Mappin Hall of the Applied Science Depart- 
ment, St. George’s-square, under the chairmanship of 


Lt.-Col. Sir Henry Stephenson, D.S8.O., D.L., Senior 
Pro-Chancellor of the University. Sir Henry regretted 
the absence, owing to indisposition, of Sir Robert 


Hadfield, and stated that it was not too much to say 
that the new laboratories owed their existence to his 
generosity. Professor |. 


his son in the realm of scientific metallurgy, after which 


he gave a brief description of the main features of the | 


new laboratories. 

Sir William Bragg, in declaring the laboratories open, 
said that whatever might be the causes of Sheffield’s 
first devotion to the manufacture of steel, the present 
reputation of the City depended not only on the 
technical skill of manufacturers and men, but also on 
the belief in the value of metallurgical research. In 
proposing a vote of thanks to Sir William Bragg, Dr. 
Pickard-Cambridge laid stress on the enthusiasm with 
which Professor Andrew and his colleagues had carried 
out the large amount of work necessitated by the 
construction of the new extensions. He added, in 
conclusion, that the new Department of Glass Tech- 
nology, which constituted a further step in the develop- 
ment scheme, would shortly be completed. Mr Joseph 
Ward, J.P., Chairman of the Applied Science 
Committee, who seconded the vote of thanks, said that 
it was of the utmost importance that the building 
programme outlined under the development scheme 
should be completed as soon as possible. At the 
conclusion of Mr. Ward's speech the assembly proceeded 
to the new laboratories, the main door of which was 
unlocked by Sir William Bragg. Inside the 
laboratory he unveiled a plaque, which records the 


fact that the new buildings are to be called the “ Sir | 


Robert Hadfield Metallurgical Laboratories,” and that 
they were opened by Sir William on September 14, 
1938. 

The new laboratories are housed in a two-storeyed 
structure erected on the site of the old one-storeyed 
building, long known as the “ steel laboratories,” 
which served for the training in practical analysis of 
many thousands of students over a period of upwards 
of fifty years. At both end: the new building adjoins 
the older structures, but the latter have been recon- 
structed and adapted in such a manner that they 
harmonise with the new. / The upper storey of the new 
building contains the main analytical laboratory, a 
large panelled committee meeting room (the panelling 
of which has been given by Mr. Joseph Ward), a 
chemical-balance room, the professor's private office, 
the secretary's office, a records office, and a staff 
laboratory and preparation room, The main analytical 
laboratory, a view of which, from the principal entrance, 
is given in Fig. 1, on this page, is 103 ft. long, 40 ft. 
wide, and 18 ft. 6 in. high, and has accommodation for 


227 students. As shown in Fig. 1, the teak working 


benches are arranged on each side of a central double 
row of fume cupboards, 18 in number, which serve as 
a ventilation system for the whole laboratory, the 


H. Andrew, D.Se., Dean of | 
the Faculty of Metallurgy, who then made a statement, | 
paid tribute to the work done by Sir William Bragg and 


Main | 


ENGINEERING. 
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METALLURGICAL LABORATORIES,| HADFIELD LABORATORIES ; SHEFFIELD UNIVERSITY. 
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|fans installed having a total extracting capacity of 


| 10,000 cubic feet per minute. In each fume cup- 


board are arranged gas-heated hot plates which enable | 


all boiling and evaporation operations to be con- 
ducted away from the working benches. At intervals 
are placed hot-air ovens and muffle furnaces for the 
drying and ignition of precipitates. A special cup- 
board is provided for the generation of sulphuretted 
hydrogen, while stills, in sufficient number to supply 
distilled water to containers placed at the ends of 
alternate benches, have been installed. Sinks are 
arranged at the ends of each row of benches, and 


permanent metal suction-filter pumps are fitted at | 


each sink. Washed air, under pressure, enters the 
laboratory by way ot ducts placed at various positions 
in the room. The interior walls are faced with white 
glazed tiles, while polished acid-resisting wood blocks 
are used for the floors throughout. Immediately 
adjoining the laboratory are a central store room and 
a special room containing equipment for the deter- 
mination of carbon in irons and steels by combustion. 

The lower storey of the new building contains two 
lecture rooms, a staff room, a roomy metallographical 
laboratory equipped with 18 students’ microscopes of 
modern design, a special laboratory for photomicro- 

















STuDENTS’ METALLOGRAPHICAL LABORATORY. 


graphy and physical determinations, including thermal 
and dilatometric work, a dark room, a small laboratory 
for polishing micrographic specimens and for macro- 
graphic polishing and printing, two research labora- 
tories, one of which is at present used for the separa- 
tion and analysis of non-metallic inclusions in steel, 
and the other for various micro-analyses, and a large 
room set aside for mechanical testing, the equipment 
of which is being proceeded with. The students’ 
metallographical laboratory is illustrated in Fig. 2, 
on this page. Cloak rooms and lavatories are also 
provided on this floor. 

The University authorities emphasise that, if the 
value of the new building and its equipment is to be 
fully appreciated, it must be considered as an addition 
|to the older, but still, as a whole, well-organised 
and equipped Department. In consequence, a brief 
reference to certain special plant and apparatus added 
during the last six years, will be of interest. The 
research laboratory, originally equipped by Sir Robert 
Hadfield in 1917, adjoins the new building and is shown 
in Fig. 3, opposite. It contains, among other apparatus, 
a large Hilger quartz spectrograph which was presented 
| to the Department by Mr. Kenneth Gray, a new Finch 
| electron-diffraction camera, and a special high-frequency 
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RESEARCH LABORATORY. 
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melting furnace of small capacity. Moreover, five 
years ago the University purchased a Metropolitan- 
Vickers X-ray plant for crystallographic work, and 
this is employed largely in connection with investiga- 
tions relating to cold-working problems. The labora- 
torv used for research on the cold-working of metals, 
which is also in the older buildings, has been referred 
to on several ocasions in our columns. It contains 
a 125-h.p. strip-rolling mill, an illustrated description 
of which appeared in ENGINEERING, vol. cxxviii, page 
729 (1929), a rod and wire-drawing bench, and special 
equipment for the rapid testing of strip. A 40-ton 
press for deep-drawing operations, recently presented 
by Mr. Percy W. Lee, has now heen erected. The 
electro-deposition laboratory is, at the present time, 
undergoing reconstruction and re-equipment to enable 
practical instruction in modern methods of electro- 
plating to be given. 

The foundry, a view of which is given in Fig. 4, on 
this page, occupies a separate building in which stood 
an experimental open-hearth steel furnace for a 
number of years. This has now been removed and 
the foundry, which, it is stated, is unique for a Univer- 
sity Department, is well equipped for all foundry 


View or Founpry. 


cast-iron and various non-ferrous metals up to half a 
ton in weight. Complete equipment for sand testing 
is installed, and also all the necessary plant for mould- 
ing and core making. Machine tools enable students 
to prepare all their test specimens. Recent additions 
to the plant comprise a small forging hammer and gas 
and electric furnaces of modern design for heat- 
treatment operations. Some of these are seen in 
Fig. 4. Taken altogether, the plant and equipment 
distributed throughout the Department of Metallurgy 
are very complete and are quite adequate for teaching 
and demonstration purposes as well as for actual 
experimental work. 

In conclusion, it may be stated that the curriculum 
of the Department provides a three-years’ full-time 
course leading to the degree of B.Met., and a course 
of similar duration leading to the Associateship in 
Metallurgy of the University. 





extending normally over four years is provided for 
students taking the degree of B.Met. with honours, 


In addition, a course | 
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provides special degree courses in foundry science. 
The inauguration of these courses was due to the 
action of the Council of the Institute of British Foundry- 
men, who, as the result of an appeal to the foundry 
industry, was able to obtain the necessary funds. 
There is also, within the Faculty of Metallurgy, a 
special Department of Refractories under the direction 
of Mr. W. J. Rees, and ordinances have now been passed 
for the provision of a special post-graduate degree 
course in the science of refractories. Research of a 
purely scientific and also of a more technical character 
is carried out in the Department of Metallurgy by 
members of the staff and by research graduates. Many 
special investigations are being conducted at the 
instigation of the joint research committees of the Iron 
and Steel Institute and the British Iron and Steel 
Federation. In 1930, the Worshipful Company of 
Ironmongers founded a fellowship and two scholar- 
ships, having as their object the encouragement of 
research work on the cold-working of ferrous metals, 
and, in 1936, the Institution of Automobile Engineers 
provided funds for specified researches on steel strip. 
The investigations undertaken by the Department 
cover a very wide field, and at the present time there 
are, in addition to members of the staff, 22 research 
workers conducting original investigations, 15 of whom 
are post-graduate students. n 








HIGH-RUPTURING CAPACITY 
CARTRIDGE FUSES. 


One of the outstanding problems in connection with 
electrical distribution is that of short-circuit protection. 
Though, on large networks, this can be satisfac- 
torily accomplished by oil switches, on industrial 
circuits the cost of such equipment would be prohibitive, 
even when a rupturing capacity of as much as 25,000 
kVA is involved. Messrs. General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
have, therefore, introduced a range of high-rupturing 
capacity fuses for this purpose. These are designed for 
use on either direct-current or alternating-current, and 
are suitable for three-phase circuits with a prospective 
short-circuit value of 25,000 kVA. Three standard 
sizes are available, the maximum current ratings of 
which are 30 amperes, 60 amperes and 100 amperes, 
respectively. 

The fuse cartridge is contained in a china carrier 
and base of the enclosed type. The carriers are made 
in three patterns in all sizes, the distinction being that 
the terminals are arranged in different ways ‘to suit 
various: applications. As regards construction, the 
body of the cartridge is cylindrical and is of ceramic 
material. It is closed by copper end caps, which carry 
the terminals and are pressed direct on to the body, no 
cement being used. The fuse element is of pure 
silver, which is surrounded by silver-sand to extinguish 
the are. Owing to the high conductivity of silver, 
only a small amount of metal need be used, while 
its resistance to oxidation allows a low fusing factor 
to be employed. Better protection and increased 
breaking capacity, it is claimed, are therefore obtained. 
In all except the lowest ratings, there are two or more 
widely-separated elements in parallel. This increases 
the breaking capacity because a larger surface area 
of fuse wire is in contact with the filler and, conse- 
quently, the amount of heat dissipated is greater. 
A smaller total section of wire can, therefore, be used, 
with the result that there is less metallic vapour to 
be de-ionised when the fuse blows. 

The fuse element proper consists of a straight- 
through wire of small section, which is reinforced 
at the end by larger wires, the connections being made 
by ailver-solder. The resistance of the element is 
thus lower than that of a plain element of the same 
rating and there is, therefore, a reduction in heating. 
A further advantage claimed for this design is that the 
centre portion fuses slightly before the end portions. 
This means that a comparatively small amount of 
resistance is introduced into the circuit as the central 
strip melts and this increases rapidly as the end 
portions fuse. In this way there is a more gradual 
reduction of current than if the whole element fused at 
once and undesirable voltage surges are avoided. 
Severe surges have been found in certain circumstances 
to cause a fuse to fail on short circuit, i.e., to flash 
over. A design that prevents this occurrence, there- 
fore, tends to give a higher breaking capacity. When 
the fuse blows, an indicator of fine-gauge wire also 
fuses and automatically ignites a small quantity of a 
mild explosive, which chars the paper label on the 
side of the cartridge. 

An oscillograph record of a direct-current short- 
circuit test on a 60-ampere fuse connected to a 660-volt 


| supply from two 1,270-kW generators, with compen- 
| while the higher degrees of M.Met., Ph.D., and D.Met., | sating windings, running in parallel, showed that 


|may be obtained on the results of original research. | although the initial rise of current was about 2-1 x 10° 
The evening course for the Associateship in Metallurgy | amperes per second, the voltage did not rise more than 


| is of five years’ duration. 


The University of Sheffield, | 10 per cent. owing to the smooth and relatively gradual 
Operations such as the melting and casting of steel, | we are informed, is the only British University which ! cut off. 
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MEETING OF THE IRON AND STEEL 
INSTITUTE AND THE INSTITUTE 
OF METALS IN THE’ UNITED 
STATES. 

WE are advised that it has been thought best in the 


present circumstances to postpone the joint autumn 
meeting in the United States, of the Lron and Steel 


Institute and the Institute of Metals, which was to 
have commenced on October 3 at New York. The 
joint meeting of the two American societies, the 


American [ron and Steel Institute and the American 
Institute of Mining and Metallurgical Engineers, has 
also been postponed. 

Full particulars of this meeting were given in our 
issue of August 12, page 199. 








PERSONAL. 


Messaes. Yoratu-Lewis BolLers, 
the entire closing down of British Industries House, 
London, W.!. structural alterations, have taken 
temporary officer at 36, King-street, London, E.C.2. 
Personal and all communications regarding Niclausse 
and Williams Oi11-O-Matice business should 
to Mr. W. Yorath Lewis, at 17, Woronzow 


LIMITED. owing to 


for 


boilers be 


addressed 


yoad, St. John’s Wood, London, N.W.8 

Messks. MARSHALL SONS AND COMPANY (SUCCESSORS), 
Limirep. Britannia tron Works, Gainsborough, advise 
us that Mr. Mark Burton has been appointed joint 


managing cdireetor of the company. 

Mra, KR Lower who, since the early months 
in this vear has been general manager of Messrs. Whit« 
head Switchgear, Limited, of Cardiff, has joined the 
board of Messrs. WHitreneaAp Swrreneear anv IN 
ventions, Limrrep, Treforest, Pontypridd, a new 
company taking over the business of Messrs. Whitehead 
Switchgear, Limited, and Whitehead Inven 
tions, Limited 


CERETTON 


Messrs 


We are informed that arrangements have been made 


for Messrs. Tue Avron Batrrery Company, Limirep, 
Alton, Hants, to handle the stationary and heavy type 
battery business of the Futter Accumunaror Com 
Pany (1926), Lowrrep 

Mr. H. R. Lupton informs us that he is severing his 


Mesers. Hathorn, Davey and 


at the end of this month. 


connection with 
Limited, Leeds, 


Company, 








COMMERCE With SourTH Arrica anp LNpDIA Messrs 
J. W. Brigden, O.B.E., and W. D. M. Clarke, H.M. Trade 
Commissioners Johannesburg and Bombay, respec 
tively, are at present in the United Kingdom on official 


at 


visits. Mr. Brigden will be at the Department of Over 
seus Trade, 35, Old Queen-street, London, S.W.1, during 
the week commencing Monday, October 3, and Mr 
Clarke will be there on Monday and Tuesday, October 


10and Ill. These gentlemen will interview manufacturers 
and merchants interested in the export of United King 
sclom goods to South Africa and to Northern and Western 
India, after which they will undertake tours of some of 
the more important industrial centres in the provinces 
Firms desiring interviews should communicate with the 
Department, quoting reference 7931/38 in the case of 
Mr. Brigden, and 7933/38 in that of Mr. Wiarke. 


Norru-East Coast Lystrrurion or ENGINEERS AND 
SHIPBUILDERS The Council of the North-East Coast 
Institution of Engineers and Shipbuilders, Bolbec Hall, 


Neweastle-upon-Tyne,. |, has awarded its Engineering 
Gold Medal to Mr. G. J. Lugt, its Shipbuilding Gold 
Medal to Professor Dr.-lng. F. Horn, and the M. C 
James Gold Medal to Dr. T. Swinden, in respect of 
papers read during the 1937-38 session The Thomas 


Fenwick Reed Gold Medal has been awarded to Mr. John 
Hindmarsh, while two scholarships, each of the 
value of 1001., have been awarded to Messrs. H. Chilton 
and T. Corin; prizes of 5, have been awarded to 
two other meritorious candidates for the scholarships, 
Messrs. C. F. Croisdale and E. Young In a 
eke programune for the 1938-39 session 
will be published, but, it may be noted. that the opening 
! held on October 14 when Major 'T 


new 
each 


Theetehy 


ow We timme the 


neeting will be 


Russell Cairns will be installed as President and will 
leliver an address 

Puree-Can Diese. Tram: L.M.S. Rey On Monday 
September 12. the London Midland and Scottish 
Railway Company instituted regular services between 


Oxtord and Cambridge, with he experunental three-car 
Viesel-driven train which has been constructed at the 
Derby works An illustrated description of the train 
appeared in our issue of April 1, 1938. It consists of 
three cars, forming an articulated set, and is driven by 
six Leyland Diesel-hydraulic power units of 125 brak« 
horse-power each here are seats for 164 passengers, 
on « total vehicle-weight leas than half that of a steam 
tram giving comparable accommodation The time 
table provides for three through journeys daily from 
Cambridge to Oxtord, and two from Oxford to Cam 
bridge, with additional short trips from Bletchley to 
Cambridge, and Oxford to Bletchley, making a daily 
total of 462 miles. Including stops at Sandy, Bedford, 
and Bletchley, the journey time for the 77 miles between 
Oxtord and Cambridge is about I} hours. The highest 
woked average speeds are 53-3 miles per hour between 
Bletchley and Bedford, and 52-1 miles per hour from 
Oxford to Bletchley 





ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, 
reference numbers given. 

Water Pipe Lines and accessories required in connec- 
tion with Bosat Water Works installation, Dakahlia 
Province. Egyptian Ministry of Public Health ; Nov- 
ember 26. (T. 23,120/a/38.) 

Boiler Equipment, comprising steel boiler and super- 
heater flue tubes. South African Railways and Har- 
bours, Johannesburg ; October 31. (T. 26,752/38.) 

Structural Steelwork for 400-ft. umbrella roofing over 
45-ft. island platform at Village Main Native Station. 
South African Railways and Harbours, Johannesburg ; 
October 25. (T. 26,753/38.) 

Fencing Material. 
Pretoria; October 13. (T.Y. 26,763/38.) 

Corundum Crushing Plant, including crushers, screens’ 
prime movers, &c. Department of Mines, Johannes- 
burg; October 13. (T. 26,768/38.) 

Boiler Tubes, Copper Pipes for the Jodhpur Railway. 


Indian Stores Department, Simla; October 4. (T. 
26,907 /38.) 
Woodworking Machines.—One vertical wood boring 


machine (T.Y. 26,927/1938) and one mortising machine 
and equipment (T.Y. 26,928/1938). 
Commissioners ; October 12. 

Machine Tools.—One vertical drilling machine (1.Y. 
26,926/1938) and one universal milling machine (T.Y. 
26,925 /1938). Victorian Railway Commissioners ; Octo- 
ber 12. 

Chain, of various sorts. South African Railways and 
Harbours Administration, Johannesburg ; November 10. 
(T. 26985 /38.) 

lir Hoists, seven double-drum, 
Public Works 
October Il. 


for use on tunnelling 
operations Department. Wellington, 
New Zealand (T. 26937 38.) 


Wall Nails tor affixing clamps to walls. 








tricity Supply and Telephones Administration, Monte- 
video ; October 17. (T.Y. 26946/38.) 
BOOKS RECEIVED. 
hlectri« Power Circuits. Theory and i pplications. 
Vol. IL. Power Systems Stability. By O. G. C. Dann. 


London : MeGraw-Hill Publishing Company, Limited. 
Price 21. 28.] 

Thermodynamics Fluid Flow 
By H. O. Crorr. London 
Company, Limited. [Price 21s.] 

Farm Gas Engines and Tractors. By Proressor F. D. 
JoNnEs. edition London: MeGraw-Hill 
Publishing Company, Limited. [Price 21.s.] 

London County Council of Buildings in 
London. London: P Son, Limited. 
Price 5s post free 5s. 

Thorpe’s Dictionary of 
Bi-Chemical Analysis. 
Warre.ey. Fourth edition London : 
Green and Company. [Price 63s. net.) 

The Electrode Potential Behaviour of Corroding Metals in 
iqueous Solution. By O. Garry and E. C. R. Spooner. 
Oxford: Clarendon Press. London: Humphrey 
Milford. [Price 25s. net.] 

Department of Scientific and Industrial Research. Fuel 
Research. Technical Paper No. 48. The Hydrogenation 
Cracking of Tare. Part IV. The Production of 
tromatic Hydrocarbons from Phenols at Atmospheric 


and Heat Transmission. 


Second 


C'onstruction 
8S. King 
6d.) 
Applied 


and 
Chemistry. Vol. IL. 
By J. F. Tuorre and 
Longmans, 


Pressure. By H. E. Newatt. London: 4H.M. 
Stationery Office. [Price ls. 3d. net.] 
The Sweden Year Book, 1938. Stockholm: Almquist 


and Wirksells Boktryckeri A.-B. 
Lie Zand folge der vielzylindrigen Verbrennungsmaschinen, 
der Fahr-und Fluqgmotoren. By Dr.-Iwa. 
Hans Scur6én. Munich and Berlin: R. Oldenbourg. 
Priv 


University of 


nebesondere 


10) marks 
Illinois Bulletm No. 72 The Friction of 
Railway Brake Shoes at High Speed and High Pressure. 
By H. J. ScwrRaper Price 60 No. 79 
Fatique Tests of Riveted Joints By W. M. Wuitson 
and F rHoMAS Price | Dollar.| No. 93. Fourth 
of the Joint I neestigation of Fissures 
By H. F. Moors | Price 15 cents.| 
University of Llinoim 
‘rad No. 707 


Conditions 


cents. | 


Pp 
Progress Report 
n Radroad Rads 
Urbana, Illinois 
Department of 
and ¢ 
Ter 
Harrop ¢ 
| Price 
By 


Oversea Trade Report on 
the Belgian 
to May, 

H.M. 


ommercia 


of 


Kceonomu 
C‘ongo and the 
1938. By 
Stationery Office 
Menschen und 


in 
Ruanda-l' rundi, 
SWAN. 
le 


ritories 
London 
net 


Vaschen. DirPpLOMVOLKsWirt GLAss- 


MANN, Jr. Wuestenbrand /Saxony Glassmann. Jr. 

Verkehr und Lande splannung By Dr.-lng. Cari 
Pinar Stuttgart W. Kohlhamme:. [Price 3.90 
marks. 

Blitter far Geschichte der Technik. No. 4. Vienna : Julius 
Springer. [Price 4 marks 

klectrical Heating for Public and Commercial Libraries 
and Museums, ek By E. M. AckrrRyY Crravesend : 
Alex. J. Philip. [Price 5s 

Transactions of the International Engineering Congress, 
Glasgow, 1938. Glasgow Offices of the Congress, 
19. Elmbank Crescent 

Department of Overseas Trad: No. 709 Report on 
Economic and Commercial Conditions in Yugoslavia, 


H. W 


| Price 


July, 1938. By 
Stationery Office. 


H.M. 


London : 


STURROCK 
net. | 


le. 


quoting the | 


Union Tender and Supplies Board, | 


Victorian Railway | 


State Elec- | 


McGraw-Hill Publishing | 


M. A. | 
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CONTRACTS. 
Messrs. CAMBRIDGE INSTRUMENT ComraNny, LIMITED. 
13, Grosvenor-place, London, 8.W.1, are supplying sets 
of electrical CO,-recording and indicating apparatus and 
} temperature indicators for each of the five boilers being 
installed at Ironbridge Power Station. Each of the five 
CO, sets includes a single-point thread recorder, and « 
moving-scale indicator in addition to the CO, measuring 
unit. Of the ee equipment, each 
set comprises an 18-point indicator having two scales. 
one reading from 50 deg. to 1,000 deg. F., and the other 
from zero to 2,000 deg. F. The former scale is for use 
with 14 resistance thermometers for measuring steam. 
water, gas and air temperatures, and the latter with two 
thermocouples for measuring gas temperatures at the 
superheater. 

Messrs. THe Brush Evecrrica, ENGINEERING Com- 
pany, Liwrrep, Faleon Works, Loughborough, have 
received a further order from Messrs. The Birmingham 
and Midland Motor Omnibus Company, Limited, for 
| 50 double-deck, front-entrance 56-seater bodies of com- 
posite construction. The bodies will be mounted on 
8.0.8. six-cylinder compression-ignition-engined chassis, 
|supplied by Messrs. The Birmingham and Midland 
Omnibus Company. 

Messrs. Toe GenerAL Exvecrric Company, Limitep, 
| Magnet House, Kingsway, W.C.2, have secured an order 
from the Bournemouth and Poole Electric Supply 
Company for a number of Osira mereury-vapour electric 
discharge lamps with Di-fractor lanterns of the Fulham 
type. 





LAUNCHES AND TRIAL TRIPS. 





* Dromus.’’—Single-screw oil tank motor ship. Har- 
land-B. and W. four-cycle, eight-cylinder engine. Trial 
trip recently. Main dimensions, 460 ft., by 59 ft., by 


34 ft. Built and engined by Messrs. Harland and Wolff, 
Limited, Belfast, for the Shell Group of Companies. 
Single-screw, twin-grab hopper dredger. 
Main dimensions, 170 ft., 
Bu.lt and engined by Messrs. 
Glasgow), Limited, Newark 
the London Midland and 


* FouLNEY.”’ 
Triple-expansion engines. 
by 36 ft., by 13ft. 9 in. 
Ferguson Brothers (Port 
| Works, Port-Glasgow, for 

Scottish Railway. 








SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Operations on the Welsh 

steam coal market were on a much quieter scale last 
week owing to the uncertainty regarding the inter- 
| national situation. Foreign buyers were withholding 
orders pending a more settled outlook and the amount 
of business negotiated was very restricted. Heavy 
deliveries continued to be made under existing contract 
commitments, however, and these continued to absorb 
the largest portion of present outputs. As a result. 
collieries were able to maintain productions at recent 
levels without unduly adding to their pithead stocks, 
| and prices were consequently without quotable change. 
Although the Australian miners’ strike continued, 
no business was placed for Welsh coals. Local shippers, 
however, were invited to submit prices for the supply 
of small coals, in addition to those already sent in for 
large. Despite the paucity of new business, outputs 
| of best large grades continued to move off satisfactorily 
}and as these sorts remained well stemmed over some 
| while ahead, prices were upheld at full late levels. A 
firm tone continued to rule for the sized sorts which were 
not readily obtainable. Smalls, however, were freely 
| offering to meet a very slow demand and the accumu 
| lation of stocks of these kinds at the pitheads caused a 
good deal of embarrassment to producers. Nevertheless. 
values were without change. Only a limited interest 
was shown in cokes which were plentiful and dull. Patent 
fuel and pitwood were slow. 

The lron and Steel Trade.—There was little change in 
general conditions in the iron and steel and allied trades 
of South Wales and Monmouthshire last week. Demand 
for all products again matured slowly and works continued 
only partially engaged. 


NOTES FROM THE 








Crry anp GutLps or Lonpown Instirure. -According 
to the report for 1937 of the Council of the City and 
Guilds of London Institute, Gresham College, Basinghall- 
street, London, E.C.2, the diploma of associate (A.C.G.1.) 
was awarded to 75 students in that year. During the 
same twelve months 29 diplomas of membership of the 
Imperial College (D.1.C.) were awarded to students of 
the City and Guilds College, South Kensington, 58.W.7. 
Eighty-eight students also entered for the B.Sc. (Engin- 
eering) internal degree and 71 graduated, 23 with first- 
class honours and 17 with second-class honours. Some 
account of the post-graduate and other research carried 
on in the College is also given, while lists of appointments 
obtained and awards received by old students and of 
papers published or contributed by members of the 
College the proceedings of scientific bodies, are 
included. Among other matters of interest is a report 
of the work of the Department of Technology, which 
shows that the Institute’s examinations, held at 582 
centres at home and overseas, were taken by 30,070 
candidates in 1937, a net increase of 3,602 (13-6 per cent.) 
over the total for 1936, and 2,865 more than the previous 
highest number recorded. These examinations are held 
in a variety of technological subjects and are also for 
teachers’ certificates in handicraft and various domestic 
subjects. 


to 
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NOTES FROM SOUTH YORKSHIRE. NOTES FROM CLEVELAND AND | 


SHEFFIELD, Wednesday. 

University Research Laboratories.—With the opening of 
what are held to be the most modern metallurgical 
laboratories in the world, ereeted and equipped by 
Sheffield University at a cost of 30,0001., Sheffield is 
assured of being in the forefront of future research 
activity. A full account of these new facilities is given 
on page 362 of this issue. 

Iron and Steel.—The prolonged tension in European 
affairs is causing concern in Sheffield’s staple trades. 
Coupling the possible effects of the crisis with the drop 
in the figures of national iron and steel output for August 
as against those for 1937, pessimists are again to the 
fore with anticipation of aslump. Responsible, however, 
as she is for large-scale armament and munition work 
and for the supply of special steels, Sheffield is 
in a far better position than the majority of iron and 
steel centres. to meet the demand for special steels, 
more electric furnaces have had to be put into com- 
mission. Though the call for basic steel for commercial 
business remains unchanged, fairly satisfactory con- 
ditions are reported. The heavy machinery and engin- 
cering sections are fully occupied on current contracts. 
Despite the unsettled state of the international position, 
Sheffield is handling a large volume of overseas business. 
The colonies contmue good customers. Orders have 
been received from South Africa for stone crushers, 
from New Zealand for granulators, and from India for 
coal-crushing plant. The carrying out of railway con- 
struction schemes promises sustained activity in foun- 
dries and trackwork departments. Many firms are 
busily engaged in the production of forgings, castings, 
and auxiliary machinery for shipyards. Naval require- 
ments are also providing better employment. Though 
there has been an easing off in the lighter trades, taken 
as a whole a satisfactory state of affairs continues. 
Makers of engineers’ tools are fully employed. Large 
orders have been received from the aircraft and auto- 
mobile industry. Following a fair season in agricultural 
tools, manufacturers report a slackening in export needs. 

South Yorkshire Coal Trade.—A steady improvement 
is shown in the demand for most classes of coal. Steam 
coal for industrial purposes, though not in such good 
request as in the earlier months of the year, has an 
upward tendency. There is little change, however, in 
export business. The call for industrial coal for inland 
consumption continues to improve. With the advent 
of cooler weather, the house-coal market shows signs 
of strengthening. Electricity undertakings are taking 
substantial tonnages of smalls. Numerous inquiries are 
coming in for gas coal, while coke for central heating 
is in better demand. 








Ligéce LNTERNATIONAL EXHIBITION.—An international 
exhibition, to celebrate the opening of the Albert Canal, 
is to be held in Liége, Belgium, from May to November, 
1939. The theme will be “ Water,” and the Exhibition 
will demonstrate the acquisition of knowledge in relation 
to water, the influence of water on human life and culture, 
and the relation of water to engineering and science. 
Upwards of 30 palaces and pavilions are nearing com- 
pletion, and we understand that over 2,000 private firms 
have applied for space, of whom nearly 200 are British. 


BakELITE HeEat-Resistant MarTeriats.—We have 
received from Messrs. Bakelite, Limited, 68, Victoria- 
street, London, 8.W.1, some particulars of the heat- 
resistant moulding materials which they now supply. 
One of these, it is stated, cannot be blistered by a lighted 
cigarette and is therefore particularly suitable for the 
production of ashtrays. Of four other grades referred to, 
three are of the short-fibred type and can be moulded in 
much the same way as standard wood-filled powders. 
The fourth grade is of the long-fibred type and its special 
feature is that it has great mechanical strength in addition 
to good heat-resisting properties. Its crushing strength, 


No. 771, is given as | ton per square inch. ‘ 


Tue “Tric-ANGLE” ADJUSTABLE Set-SQUARE.— 
Messrs. A. G. Thornton, Limited, Paragon Works, King- 
street West, Manchester, 3, are putting on the market a 
useful form of adjustable set square to which the name 
* P.LC. Trig-Angle ” has been applied. It is a 45-deg. 
set-square, made of stout transparent celluloid, the 
hypotenuse, or base, being formed of a separate arm of 
celluloid to which the remainder is hinged. Fixed to the 
base and centred on the hinge is an are-shaped scale of 
opaque celluloid divided in half degrees from zero to 








| for a very considerable time. 


45 deg., and also in the corresponding tangents, sines | 


and cosines. The binged part is provided wit 


a fiducial | 


line, which moves over the scale and thus the positions | 


of the two sides of the set-square forming the right angle 
can be read either in terms of the angle they make with 
the base or of the corresponding trigonometrical ratios. 
A clamp is also peaylied a0 that the hi part can 
be fixed in any ition relatively to the base. The 
instrument thus gives the sine, cosine, tangent and angle 
readings for a particular setting, and so obviates the 
need for an inverse reading of trigonometrical tables 
when setting it to comply with the linear data normally 
provided. e user can thus fix direction from such 
measured linear data as base to height, traverse to 
offset ratios, &c. Electrical engineers can obtain power 
factor by setting the instrument to a resultant vector 
and ing cos ¢ directly on the scale. Incidentally, 
¢, tan ¢, or sin ¢ can also be read off if required. The 
metal parts of the set-square are of nickel-plated electrum, 
and the scale is engine-divided. Three sizes are listed, 
with 7-in., 10-in. and 12-in. arms, respectively. 








| fittings and accessories. 





ENGINEERING. 


THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—More Cleveland pig is 
passing into use following the virtual clearance of Pn Mam 
foundry iron stocks, and no prospect of further supplies 
from abroad, but the requirements of foundries, while 
slightly better than of late, are still light and disappoint - 
ing. Regular make of Cleveland pig is still suspended and 
as yet there is continued absence of justification for move- 
ment in the direction of resumption of ordinary output, 
though recent slight changes encourage the hope that con- 
tinuous production of Tees-side foundry iron may be re- 
sumed sooner than seemed likely. There is little iron stored 
at the blastfurnaces and the small intermittent production 
is barely sufficient for present requirements. Second 
hands are handiting moderate tonnage, but are unable 
to effect sales of consequence. They see no hope of 
regaining old Continental markets. Foreign iron con- 
tinues on offer here at exceedingly low figures f.o.b. 
Antwerp, but import duty and other charges, together 
with the loyalty agreement between Tees-side producers 
and consumers of foundry iron, prohibit purchases. 
Fixed prices of Cleveland pig) remain on the basis of 
No. 3 quality at 109s. delivered within the Tees-side 
zone. 

Hematite-—Stocks of East Coast hematite continue 
disconcertingly heavy both at the blastfurnaces and on 
consumers’ premises, but production has been curtailed 
to an extent that promises to prevent further addition 
to the burdensome accumulations and indeed some 
change for the better in the unsatisfactory statistical 
position is considered not unlikely. Makers’ own con- 
suming works absorb the bulk of the hematite output, 
but home sales are somewhat less meagre than of late. 
Occasional small sales of special iron to the Continent 
are recorded. Stabilised quotations for hematite keep 
at the level of No. | grade of iron at 133s. delivered to 
North of England areas. 

Basic Iron.—The reserve of basic iron on Tees-side is 
large, but is increasing little, if at all, and none is offered 
for sale, makers reserving the whole of the supply for 
their adjacent steelworks. |The nominal. quotation is 
1008. 

Foreign Ore.—Foreign ore is unsaleable and consumers 
stocks are still increasing. Under such conditions, further 
shrinkage of deliveries has to be reported and September 
unloadings threaten to be the lightest monthly imports 
for some years. Arrivals to date this month amount to 
only 39,175 tons, compared with 64,175 tons for the 
corresponding part of August. 

Blast-Furnace Coke.—Blast-furnace coke is plentiful 
and difficult to dispose of. Local users are well covered 
over lengthly periods. Recognised market values are 
ruled by good medium qualities at 27s. 6d. at the ovens, 
on which terms sellers are keenly seeking orders. 

Manufactured Iron and Steel. 
finished iron and stee! is stored at producers’ works and 
users are still carrying substantial stocks which are 
gradually falling, however, and renewal of contracts is 
expected a week or two hence, Some slight improve- 
ment of demand for one or two finished commodities is 


noticeable, but distribution of specifications is insufficient | 


to justify restarting of much idle plant.. Manufacturers 
of light steel sections are turning out rather more tonnage 
than recently and producers of heavy steel continue to 
keep busy, but makers of most other finished materials 
are far from well employed. Among the principal market 
quotations for home trade are: Common iron bars, 
131. 5s. ; steel bars, 11/. 18s. ; soft steel billets, 71. 17s. 6d.; 
hard steel billets, 91. 2s. 6d. ; steel ship rivets, 151. 2s. 6d. ; 
iron rivets, 171. 5s. ; steel constructional rivets, 16/. 5s. ; 
steel boiler plates, 11/. 18s. ; steel ship, bridge and tank 
plates, 111. 88.; steel angles, 111. 0s. 6d.; steel joists, 
lll. Os. 6d.; Tees, 121. Os. 6d. ; heavy sections of steel 
rails, 101. 15s. 6d.; fish plates, 141. 15s. 6d.; black 
sheets, No. 24 gauge, 151. 15s. ; and galvanised corrugated 


sheets, No. 24 gauge, 181. 10s. 
after heating to 400 deg. C. in accordance with B.S.S. | ome 





| expand. 


_ | very 
A good deal of semi- 





Scrap.—There is more life in the scrap market than | 


The position as regards 
steel continues obscure. Deliveries are still on allocations 
of negligible proportions and merchants are much dis- 
satisfied with the situation, feeling that after their 
sacrifices to assist consumers during the busy period 
they are not receiving reciprocal consideration. Machin- 


ery metal is scarce, and merchants’ minimum quotation | 


is 728. 6d. 
ments. 


up to 66s. has been paid. Consumers freely offer 45s. for 


Buyers have difficulty in covering require- | 
For heavy cast iron 658. is readily realised, and | 


light cast iron, but this does not induce business to any | 


appreciable extent. 
prices had been overdone. 








British STANDARD OiL-BuRNING Equrpment.—The 
British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has issued a “‘ Standard Code for Fully 
Automatic Oil-Burning Equi mt.’’ The specification, 
which is designated No. 799-1938, covers the design 
and installation of equipment for central heating and 
hot-water supply, burning fuel oils conforming to Grades 
A and B of British Standard Specification No. 742 and 
having a closed flash point of not less than 150 deg. F. 
The Code is based upon a specification pre by the 
British Oil-Burner Manufacturers’ Association, and sub- 
mitted to the Institution fer adoption as a iti 
Standard. In addition to specifying the equipment 
necessary for the satisfactory operation of a fully- 
automatic burner, provisions are included governing the 
location and construction of storage and service tanks, 
tank chambers and catchpits, and in regard to pipe lines, 
The price is 3s, 8d. post free. 


There is a feeling that the fall in | ;, 
| ting raw materials, exporting finished manufactures, and 


| 
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NOTICES OF MEETINGS. 


INsTITUTION or MecHANICAL ENGINEERS. — Y orkshire 
Branch : Wednesday, September 28, 7.30 p.m., Mappin 
Hall, Sheffield University, Sheffield. ‘ Plastics,’’ by 
Mr. H. V. Potter. 


For meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—An atmosphere of uncer- 
tainty prevails in business circles at the present time 
owing to the political situation, and not only has the 
demand fallen away considerably, but new orders are 
not being placed. The fear of war is present in 
all minds, and an outbreak will cause a complete upset 
in business. The Scottish steelmakers are finding 
things rather difficult at the moment and transactions 
are of a very limited nature; production generally 
has been curtailed. Sectional material is still in fair 
demand, but black steel sheets are extremely dull and 
the output is much under capacity. The orders for 
galvanised sheets recently referred to were very accept - 
able and have eased the situation a little, but there are 
no indications of any continuity in demand. Prices 
are unchanged and are as follows :—Boiler plates, 111. 18s, 
per ton ; ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. 
per ton ; black steel sheets, No. 24 gauge, in minimum 
4-ton lots, 151. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 18/. 10s. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland a very quiet tone prevails and no 
improvement of any kind can be reported. The re 
rollers of steel bars are also quiet, and heavy stocks are 
responsible for the scarcity of new orders and for the 
reduction in production. The following are the current 
prices :—Crown bars, 131. 5s. per ton for home delivery 
or export; re-rolled steel bars, 121. 13s. per ton for 
home delivery and 111. per ton for export ; No. 3 bars, 
12]. 15s. per ton, and No. 4 bars, 131. 58. per ton, both 
for home delivery. 

Scottish Pig-Iron Trade.—No change has taken place 
in the Scottish pig-iron trade over the week, and although 
the demand remains on quite a low level, the output 
is maintained. Consumers are only specifying a moderate 
tonnage because of the uncertainty regaiding the in- 
ternational position, but it is generally agreed that a 
satisfactory settlement of the present trouble would 
ensure more confidence amongst buyers and trade would 
The demand for hematite iron is only fair 
and the tonnage of foundry iron going through is not 
satisfactory. To-day’s market prices are as 
follows >—Hematite, 61. 13s. per ton, and basic iron, 
5l. 78. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 0s. 6d. r ton, and No. 3, 
5l. 18s. per ton, both on trucks at makers’ yards. 








CoMPETITION IN CRAFTSMANSHIP AND DRAUGHTSMAN- 
sHIp.—The Physical Society, 1, Lowther-gardens, 
Exhibition-road, London, 8.W.7, informs us that the 
tenth annual Competition in Craftsmanship and Draughts- 


manship will be held, as usual, in conjunction with its 
annual Exhibition of Scientific Instruménts and Appara- 
tus in January, 1939. Competitors must be in the 


regular employ of a firm or institution which will be 
exhibiting, or has exhibited at least once during the 
previous three years, and has been invited by the 
organising committee to enter its employees for the 
competition. The judges’ report on the last competi- 
tion, we understand, was very favourable, and they 
recommmended the extension of the prize list. 





GrimsBy As A Factory Centre.—A brochure issued 


by the Publicity and Development Department of 
Grimsby Corporation, 121, Victoria-street, Grimsby, 
contains iculars and statistics regarding the labour 


available and the public services provided at Grimsby. 
Information concerning markets, local purchasing power, 
rates, the port activities of Grimsby and [mmmgham, 
transport facilities, and social amenities is also included, 
It is pointed out that the district has sites to offer new 
and expanding industries, ranging from hal/-an-acre to 
2,000 acres. Business premises suitable for certain 
industries are, moreover, available, the floor space 
ranging from 300 sq. ft. to 40,000 sq. ft. Grimsby, it is 
emphasised, is especially suitable for all industrics impor- 


requiring reliable Jabour and large supplies of water. 


British CHEeMicaAL StTanparps.—The Bureau of 
Analysed Samples, Limited, 3, Wilson-street, Middles- 
brough, has issued two new analytical) y-standardised 
British Chemical Standards, namely, Ferro-Vanadium 
No. 205 and Nickel-Chromium-Molybdenum Steel * B.” 
The former, which contains 52-2 per cent. V, is a typical 
sample of the type of ferro-alloy appearing on the British 
market. It will also be useful to chemists for the purpose 
of adding exact amounts of vanadium to standard steels 
to bring the vanadium to the required percentage for 
testing out methods of analysis. The composition of the 
3 per cent. Ni, 0-68 per cent. Cr, 0-34 per cent. Mo stec 1 
is similar to one of the typical specifications for this class 
of material. As heretofore, each standard has been 
analysed by a number of chemists representing inde- 
pendent analysts, manufacturers and users. The stan- 
dards are issued in bottles containing 25, 50, 100 and 
500 grammes. 
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ELECTRICITY IN MINES. 


A WEEK or two ago we analysed the position 
| regarding fatal and non-fatal accidents in factories 
|as disclosed by H.M. Chief Inspector in his Annual 
|Report. The general conclusion reached was that 
carelessness and lack of education are still factors 
to be reckoned with, more often than they should 
| be, though poor design and faulty maintenance 
also play their part. It would seem from the 
Annual Report of H.M. Electrical Inspector of 
| Mines* for 1937, which has now been published 
| by the Stationery Office, that the same is true of 
| the position as regards electrical equipment in the 
| coal industry, though perhaps more stress should 
| be laid on the latter than on the former set of 
|eauses. For of the eight accidents involving the loss 
lof 18 lives attributed to the use of electricity, 
| which occurred during 1937, only one was ascrib- 
| able to misuse, negligence or ignorance, while five 
| were caused by some fault either in the design or 
| installation of the apparatus and two were classified 


} . oe 8 f 
as unforseeable, which, it is explained, does not 


|imply unpreventable, but comprises accidents asso- 
| ciated with the use of unscreened trailing cables 
|damaged by machine or rope or roof, and others 
| not directly due to carelessness. 


| Of the eight fatal accidents, four caused the death 


| of one person each by shock, only two of these being 


below ground. This is the lowest number recorded 


| since 1926, when many collieries were idle for six 


| 
| months, and it is significant that during the same 





* Report of H.M. Electrical Inspector of Mines for 











the Year 1937. London: H.M. Stationery Office. [Price 
la. net.] 
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period the horse-power of motors installed has 
increased from 852,000 h.p. to 1,152,000 h.p. There 
were two ignitions of fire-damp in which eleven lives 
were lost, two men died in consequence of a fire 
due to electricity and one from injuries received 
from the unexpected starting of a coal cutter. 
There were in addition 56 non-fatal accidents, 
involving injury to 64 persons and 11 reportable 
dangerous occurrences. There were also 18 persons 
injured in two of the fatal accidents. There seems 
to be a tendency for non-fatal accidents to increase, 
but in making this statement regard must be paid 
to the large development in the use of electricity 
which has just been mentioned. 

H.M. Inspector is therefore justified in regarding 
the result of the year’s working as generally favour- 
able, though this does not mean that further efforts 
towards improvement and continued vigilance are 
not required. This would appear to apply par- 
ticularly to the design and use of trailing cables, 


| . . . ° . . 
| which it is clear are the weakest link in the chain 
|of mining electrical equipment. 


This weakness is 
probably inevitable, but it is to be hoped that the 
experimental investigation of the problem of cable 
fires which the Cable Makers Association has now 
had in hand for two years will lead to some useful 
results. As it is, out of a total of 55 fires which 
occurred during the year, 41 originated in cables of 
one description or another, while by way of con- 
trast oil immersed apparatus only accounted for 
five. Moreover, the automatic protective appa- 
ratus which should control the cable is not always 
effective. 

This point may be illustrated by referring to 
an outbreak of fire which occurred at Earnock 
Colliery, Lanark. While a rake of six loaded 
hutches was being lowered on a heading the 
leading hutch became derailed and brought down 
an armoured cable, thus causing a short-circuit 
and subsequent fire. Seventeen men were over- 
come by the fumes, two of whom died later. 
The damaged cable was of three-core type 
with vulcanised rubber insulation, protected by 
single wire armouring. It was used for supply- 
ing three-phase current at 440 volts, and was 
connected in parallel with three similar cables 
through switch and fuse units. Each fusible cut- 
out consisted of a 0-048 in. copper wire and while 
some of these blew others, although heated, did 
not. It therefore appears that in such a circuit 
fuses are of little value as a means of automatic 
protection against fire. On the other hand, leakage 
protection would easily have brought about the 
immediate isolation of the damaged cable. 

The most serious electrical accident was that at 
Markham Colliery, Derbyshire, where nine lives 
were lost and there were three injuries. The cause 
in this case was the imperfect attachment of the 
switchbox cover plate on a coal-cutting machine, 
resulting in the ignition of fire-damp when the 
switch was operated in the normal way. The 
cover plate, which was of cast-steel, was 22} in. 
long by 18 in. deep, and was attached to the side 
of the machine by 14 }-in. set screws sunk flush 
with the surface. To facilitate placing it in position, 
the plate carried two inwardly projecting dowel 
pins which engaged with holes in the flange. The 
top edge of the cover plate was open to inspection, 
but the bottom edge could not be viewed, nor could 
the front be examined owing to its nearness to the 
floor and to the skid plate. The side joints were 
also not open to inspection. After the explosion 
it was found that though the top joint of the cover 
plate was close fitting, that at the bottom was 
open about 4, in., owing to the presence of a patch 
of compressed coal dust and chips. On test it was 
proved that the gap thus formed was sufficient to 
pass the flame of fire-damp ignited in the switch- 
box and to cause an external explosion. The moral 
of this occurrence is obvious. It is satisfactory, 
therefore, to learn that attention has been called 
by the Mines Department to it, and that sugges- 
tions have been made whereby the closeness of fit of 
such joints may be gauged. In another case, both 
the manager of a mine and a fireman were killed 
owing to the ignition of fire-damp by sparks from 
a commutator. Neither the motor nor its starter 
were designed to be flameproof, and in other respects 
the equipment was not in an efficient condition, 
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Lack of effective supervision was also shown by 


an accident which occurred on the surface at the | 


Deep Navigation Colliery, Glamorgan. An electri- 
cian tripped the main switch of an electric winding 
engine and removed the cover of a box on the 
back of the switch, which contained three high- 
voltage fuses controlling a step-down transformer 
for certain auxiliaries. At the request of the 
engine man he restored power temporarily by closing 
the main switch, and when told that it could be 
turned off again apparently neglected to do so, 
and did something which caused a short circuit in 
the fuse box, with fatal results to himself. As 
the Inspector says, accidents of this type can only 
be prevented by a definite routine laid down in 
writing and rigidly enforced by effective super- 
vision. 

All these incidents not only indicate that there 
is room for improvement, but must be viewed in 
the light of the increasing use that is being made 
in the use of electricity in the mines of this country. 
During 1937, the number of mines at work was 
2.120, compared with 2,080 in 1936, and of these, 
1,358 were using electricity, compared with 1,332 
in the previous twelve months. The total horse- 
power of motors installed was 2,162,015, of which 
1,151,665 h.p. was below ground. In 1936, the 
corresponding figures 2,078,602 h.p. and 
1,104,318 h.p. 
83,413 h.p. during the twelve months. Of the total, 
1,829,043 h.p., or 84-6 per cent., were alternating 
current. Indeed, there has been a steady increase 
in the percentage of this type of equipment used 
since 1927, when the corresponding figure was 
79-8 per cent. The number of electrically-driven 
coal cutters in use during the year was 4,997, 
compared with 4,797 in 1936. On the other hand, 
the number of such machines driven by compressed 
air fell from 2,803 to 2,784. The amount of mineral 
cut by machines amounted to 247,771,000 tons. 
r'his represented 55-5 per cent. of all mineral got 
and of this 70-7 per cent. was obtained electrically. 
In spite of the increase in the number of electri- 
cally-driven machines, the percentage cut by them 
was slightly lower than in 1936. The number 
electrically-driven conveyors and loaders was 4,793, 
compared with 4,385 in 1936, and the corresponding 
figures for similar equipment operated by com- 
pressed air was 3,238 and 3,058. Just half of the 
total output of mineral was conveyed either by 
electricity or by compressed air. 


were 


THE CEYLON GOVERNMENT 
RAILWAY. 


LirrLe more than a year the 
position of the Ceylon Government Railway was 
revealed by the publication of the Hammond Com- 
mission’s report, to which reference was made at 
the time in our columns. In less than ten years a 
chaotic welter of unregulated and uneconomic road 
transport has been allowed to sap the vitality of this 
and turn it from valuable of 
revenue to a drain upon the island’s finances, so 
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if political considerations were considered to justify 
the completion of the Batticaloa section, it should 
be treated as an entirely separate entity, as are 
certain lines of the North Western Railway in India. 

The force and effectiveness of these proposals are 
obvious, particularly for an Oriental country, but 
it is equally so that, unless they were adopted 
practically in full, as they well might have been, 
the democratic government of such a country 
would be enormously handicapped in dealing with 
them, by local interests and prejudices. The 
present administration report shows that the Ham- 
mond proposals were handed for consideration to the 
Committee of Communications and Works, which 
has executive, but not financial, control of the rail- 
way, assisted by a special advisory committee under 
the same chairman, with the result that proposals of 
nature which might have been foreseen were 
submitted to the Council of State. The State 
Council approved the proposals for the regulation 
of road transport, and decided that legislation should 


a 


|enable this to be effected at the time when the new 


There was therefore an increase of | 


licences were due for issue, but it is proposed that 
control shall be vested in the existing Committee of 
Local Administration “ until such time as an altera- 


tion of the constitution necessitates the bringing of | 


all forms of transport under one ministry.”” Nothing 
is said regarding the proposal to write off existing 
capital, or reduce interest charges, but as regards 


|control of the railway, the present arrangement is 


to continue, with presumably the present anomalies 
in financial matters. A new General Manager is, 
however, to be appointed, and reorganisation of the 
railway itself is very rightly to stand over until he 
has taken charge, but no section of the line is to be 
closed until the effect of the control of road trans- 
port becomes clear, and every effort has been made 
to make that section pay; what hope there is of 
doing this, for instance, in the case of a 2-ft. 6-in. 
gauge line, paralleled by an excellent road, unless 


road transport is eliminated altogether, is not 
explained. The separate treatment of the Batticaloa 
|section is rejected absolutely, and in fact the 


of | 


that even the possibility of total abandonment was | 


considered. General Hammond, however, did not 
advocate this, and in view of the recent appearance 
of the railway’s administration report for 1937, it 
seems worth while to recall his chief recommenda- 
tions, made with the object of restoring to the line 
some measure of security. 

First and foremost was the proposal that the 
control of road transport should be in the hands 
f a completely disinterested commission of minis- 
terial standing, appointed by the Governor for the 
purpose. Secondly, tha: existing interest charges 
should be practically eliminated. Thirdly, that a 
railway board should replace the cumbersome and 
overlapping committees now in charge, which board 
would be directly responsible to the Council of State 
for the administration and financial control of the 
railway, and be presided over by a General Manager, 
appointed from England at a salary sufficient to 
attract a first-class man. Fourthly, it was proposed 
to close certain sections of line, including the whole 


of the 117 miles of 2-ft. 6-in. gauge, coupled with | It is 1 


1 general reorganisation of the railway itself, while, 


* See ENGINEERING, vol. exliv, page 154 (1937). 





Hammond report has been so whittled down as to 
be robbed of much of its value, while up till the 


end of 1937 no new transport legislation had been | 


passed and practically nothing done to improve 
road-transport conditions, which, as described by 
General Hammond, urgently need reform, apart 
from any question of the effect they produce on 
the railway. 

These recommendations, at least, have 
others of a detail character put forward by the 
Committee, of which may be noted the proposal to 
reduce the cadre to present requirements without 
discharging surplus staff—-a weary business liable 
to breed inefficiency and discontent. The various 
engineering shops are to be centralised at one point, 
“baby” trains to be replaced by railcars—an 
interesting inversion of Indian railway experiences 
track maintenance staff generally is to be cut down, 
and the pooling and double-crewing of engines is 
to be introduced on an extended scale. The last 
a policy, it may be remarked, is much easier to 
adopt in principle than to carry out successfully in 
practice. 

Turning now to the actual results of the year’s 
working as shown in the report, while the existing 
prospect continues gloomy, there does at 
seem to be some hope of better things, provided 
always that the necessary steps are taken to enable 
favourable tendencies to fructify. Gross receipts 
amounted to 1,222,000/., a reduction of 33,0001. on 
the preceding year, but as expenditure at 1,404,0001. 
was reduced by 34,000/., there was a very slight 
decrease in the deficit, which thus stood at 181,000. 


|It was thought necessary, however, to transfer 


122,000. to the renewals fund, so that the total loss 


}on working was 303,000/., and, of course, no pay- 


| 


| 
| 


' 


ment whatever could be made of the interest which 
fell due to the Government during the year and 
amounted to 482,000/., thus bringing the deficit to 
over three-quarters of a million pounds, while 
arrears of interest now stand at nearly three millions. 
10teworthy that efforts to attract traffic by the 
issue of cheap tickets produced a considerable 
increase in passenger numbers and a slight increase 
in passenger receipts, but this was more than out- 








been | 
accepted by the Council of State, as well as certain | 


least | 
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weighed by the further inroads on goods earnings 
made by road transport. On the other hand, the 
intimation that arrears of locomotive repairs have 
been made up, and that the train service has been 
accelerated, is satisfactory. Taking things all 
round, there seems to be ground to hope that, given 
effective road-transport control, something rather 
more could be accomplished than General Ham- 
mond’s suggestion of keeping the annual deficit 
below 187,0001., the figure which he estimated 
would cover the fixed charges on the cost of com- 
pletely abandoning the line ; but it is clear that 
the necessity now is the early appointment of the 
General Manager and the bringing in of whatever 
measures may be decided upon, since the inevitable 
marking time in the interval is of benefit to no one. 








NOTES. 


COMMERCIAL AND INDUSTRIAL PHOTOGRAPHY. 


ALTHOUGH, to quote Sir William Crawford, photo- 
graphy employed for commercial and _ industrial 
purposes does not differ in essentials from any 
other photography, it is probable that this class of 
work now contributes more than any other to the 
income of the professional photographer. Certainly 
it requires an artistic eye, a fertile brain and a high 
degree of technical skill, judging from the work 
displayed by members of the Professional Photo- 
graphers’ Association at an exhibition held in the 
Royal Institute Galleries, Piccadilly, London. 
W.1, from September 5 to 16. Perhaps the best 
examples of the high standard now attained in 
|commercial photography were provided by the 
architectural work exhibited though, doubtless 
with the object of obtaining striking results, some 
of these were taken from peculiar angles. The 
photographs of plant and machinery displayed 
were by no means numerous, possibly because the 
mechanical engineer does not make use of the 
services of the professional photographer as exten- 
sively as his architectural colleague does. Messrs. 
Philipson Studios, Limited, however, showed some 
excellent photographs of machine tools in operation, 
and another firm exhibited an effective picture of 
the operation of cutting the lettering on a roll for a 
rolling mill. Its title was “ Birth Mark,” which 
|seems apt. The title “ Intestines,” applied to a 
| photograph of a group of lagged steam pipes, 
however, is hardly accurate, either physiologically 
or technically ; perhaps we might suggest “Arteries ” 
as more appropriate from these points of view. 
As would be expected, numerous examples of 
photographs of jewellery, cutlery, glassware, sweet- 
meats, &c., for use in advertisements, were exhibited, 
including some taken by direct colour photography. 
The few colour transparencies shown were rather 
disappointing. Our readers are doubltess familiar 
with some of the many uses to which photography 
|has been put in connection with scientific and 
industrial research work, and a section of the exhibi- 
tion was very properly devoted to the illustration 
of these. Notable exhibits in this section were 
photographs of sunspots, nebulz, comets and stars, 
shown by the Astronomer Royal, and other interesting 
items were the examples of infra-red and ultra- 
violet photography included in the exhibits of 
Messrs. Ilford, Limited, Messrs. Kodak, Limited, 
jand the British Museum. Several industrial- 
research organisations showed photographs and 
microphotographs obtained in the course of their 
|work and we should also mention the exhibit of 
| Messrs. Aerofilms, Limited, illustrating the produc- 
tion of maps from aerial photographs. In conclu- 
sion, may we express the hope that professional 
| photographers will pay still more attention to the 
photography of machinery and that engineers will 
make more use of their services? Good clear 
| photographs, are certainly much more effectiv’ 
| illustrations of engineering products than are bad 
| photographs which require to be “ worked-up 
before they can be reproduced. 


| Tue CENTENARY OF THE LONDON AND BIRMINGHAM 
RalILway. 

| The first train on the London and Birmingham 
| Railway left Euston for Birmingham on Sep 
'tember 17, 1838, and the centenary of this event 
has been made the occasion for an exhibition illus 











SEPT. 23, 1938.] 





ENGINEERING. 

















trating the progress made in the intervening period. 
The exhibition, which will remain open until 
September 25, is being held at Euston station. 
The opening ceremony was performed by the Lord 
Mayor of Birmingham, and was preceded by short 
addresses by Lord Stamp and the Mayor of 
St. Pancras. The main exhibits comprise a display 
of locomotives and rolling stock assembled to 
illustrate progress from the earliest times to the 
present day, but there is also an interesting collec- 
tion of models, documents and historic relics. The 
locomotives and rolling stock are ranged along 
platforms 6 and 7, and it may be mentioned that 
the inner end of the former platform formed one 
of the original two platforms of the London and 
Birmingham Railway. The display of locomotives 
includes the “ Lion” engine of 1838, which was 
run out of the station, under its own steam, at the 
conclusion of the exhibition opening ceremony. 
Particular interest attaches to this engine, which 
was built by Messrs. Kitsons of Leeds, in view of 
the announcement, recently made in ENGINEERING, 
that this famous firm have given up _ the 
business of making locomotives. This engine is 
probably the oldest in the world still capable of 
working a train, and by way of contrast, it stands 
immediately in front of one of the latest streamlined 
engines employed on the “Coronation” train. 
Other interesting old locomotives exhibited are the 
“Cornwall,” built at Crewe in 1847, with 8-ft. 
diameter driving wheels ; “‘ Old Coppernob,” built 
in 1849, and with 50 years’ service on the Furness 
Railway to its credit; and the ‘Coronation ” 
engine, built in 1911. This engine was the 5,000th 
to be built at Crewe works, and was named in 
honour of the Coronation of Their Majesties King 
George V and Queen Mary. The rolling stock ex- 
hibited is also of considerable interest, and includes 
replica coaches of the Liverpool and Manchester 
Railway, 1830, royal saloons, and examples of 
modern vehicles, such as a twin-articulated set, a 
sleeping car, a buffet car, a camping coach, and 
Coronation Scot stock. Of the two royal saloons 
exhibited, one was built for Queen Victoria in 1869, 
while the other is the oldest vehicle still in the 
possession of the London Midland and Scottish 
Railway. It was constructed by the London and 
Birmingham railway in 1842, for the use of Queen 
Adelaide, consort of King William IV, and in design 
is not unlike a stage-coach adapted to run on rails. 
The indoor exhibits include the Bourne original 
drawings, depicting scenes of the construction and 
early years of the London and Birmingham Railway. 
The central exhibit consists of a scale model of a 
train for the same railway standing in Euston 
station as it was in 1838, contrasted with a working 
model of a modern Euston-Birmingham express. 
Admission to the exhibition is by purchase of a 
souvenir booklet, price 6d., and it is open from 
10 a.m. to 3 p.m., from Tuesday to Friday, from 
10 a.m. to 8.30 p.m. on Saturday, and from 10 a.m. 
to 5 p.m. on Sunday. 


THE Lincotn ARC-WELDING COMPETITION. 


| award of 13,941-33 dols.. to an honourable mention 
of 101-75 dols. The grand award is obtained by 
Mr. and Mrs. A. E. Gibson, of the Wellman Engin- 
eering Company, Cleveland, Ohio, for a paper on 
the elements required to assure the business and 
technical success of all users of welding throughout 
the industry. We may record with gratification 
that the second prize of 11,397-06 dols. goes to 
Messrs. A. H. Pandya and R. J. Fowler, of Diagrid 
Structures, Limited, Horseferry House, London, 
8.W.1, for their paper on “‘ All Welded Grid applied 
to Plane and Spatial Structures,” in which they 
est mate that a saving of 60,000,000 dols. can be 
obtained by the use of a new design of framing for 
floors and roofs of buildings. The paper was sub- 
mitted in the buildings division of the structural 
classification of the programme. Other English 
prize winners are Mr. E. F. Spanner for a paper on 
‘“* Welding Thimble Tube and Water Tube Boilers ” ; 
Mr. C. Helsby for a paper on an “ Arc-Welded Pier ” ; 
Mr. A. Kershaw for a paper on “ Welded Design 
of a Single-Housing Planer”; Messrs. W. H. 
Whittall and F. N. Buxton for a paper on “ Arc 
Welded Vacuum Pump,” and Mr. T. G. Grisenth- 
waite for a paper on an “ All-Welded Portal Frame 
Bridge.” The judging was conducted by 31 engin- 
eering authorities from the leading universities and 
colleges throughout the United States, and the 
results will undoubtedly form a great contribution 
to an important branch of engineering science. 








THE VIENNA SECTIONAL MEETING 
OF THE WORLD POWER CON- 
FERENCE. 


Over 700 members, in addition to a large number 
of ladies, attended the sectional meeting of the 
World Power Conference which was opened in 
Vienna on August 26. Among the British members 
attending were Sir Harold Hartley, the chairman 
of the headquarters executive of the World Power 
Conference ; Sir Archibald Page, the chairman of 
the Central Electricity Board ; Mr. J. M. Kennedy, 
deputy chairman of the Electricity Commission ; 
Dr. H. F. Gillbe, of the Ministry of Transport ; 
Dr. Hollings, chief gas chemist of Messrs. The Gas 
Light and Coke Company ; Mr. H. C. Lamb, chief 
electrical engineer of the Manchester Corporation ; 
Mr. C. W. Marshall, of the Central Electricity Board ; 
Mr. Whysall, the electrical engineer to the City of 
Belfast ; and Mr. W. Clinch, the engineer of the 
Brighton Corporation Electricity Works. The 
British contingent, the largest from foreign coun- 
tries, exceeded 60. The party from across the 
Atlantic, which at one time promised to be large, 
was regrettably small, especially in view of certain 
subjects which were discussed ; about 30 members 
came from France and 25 from Sweden. 

The proceedings were opened on the morning of 
| August 25 by Dr.-Ing. Schult, the chairman of the 
|German National Committee. He welcomed all 
| participants in the name of his committee, especially 
; mentioning Dr. J. Dorpmiiller, the German Minister 
lof Transport, who was president of the World 





About eighteen months ago the James F. Lincoln | Power Conference meeting in Washington in 1936. 
Are Welding Foundation, Cleveland, Ohio, an- | Dr. Schult said that at the time when the invitation 
nounced a competition, the object of which was to | to hold a meeting at Vienna was given in Washington 
stimulate the scientific development of the are-| there were two National Committees, one at Berlin 
welding industry. This competition called for| and the other at Vienna. After the union of Austria 
papers from those familiar with are welding in its | with Germany it was decided that the arrangements 
various applications, and five prizes of 700, 500,| should be left in the hands of Dr. Rudolf Reich, 
300, 200 and 150 dols. were offered in each of 44| who had been the chairman of the Vienna Com- 
sub-classifications into which the subject-matter | mittee, was one of the founders of the World Power 
was divided. Further prizes of 3,000, 2,000, 1,000 | Conference, and who had attended every meeting 
and 800 dols. were offered for the four best papers | since 1924. Dr. Schult emphasised the value of the 
in each main division, and, in addition, these last | meeting from the scientific point of view and also 
prize winners were eligible for four main prizes|its influence towards the fostering of friendly 
ranging from 10,000 dols. to 3,500 dols., and for} relations between technical men of different 
a grand prize which was not to be less than 13,700 | countries. 

dols. We have now received the report of the; Dr. Dorpmiiller then welcomed those present in 
Jury of Award on this competition, which perhaps | the name of the German Government ; he brought 
needless to say attracted enthusiastic and world-| with him the wishes of Field-Marshal Goering, the 
wide support. Some thousands of papers were | patron of the meeting, and the Minister of National 
submitted, and it is estimated that the saving to | Economics, Herr Finck, both of whom were unable 
industry by adopting the suggestions made by their|to be present as they had intended. Vienna, in 
authors would amount to 1,600,000,000 dols. This! which the meeting was taking place, was the most 
figure was, it is pointed out, arrived at after dis-| important city in Austria, and it would be realised 
counting some very enthusiastic claims. Altogether | that the recent union with Germany would bring 
382 awards were made, ranging from the grand | about great changes in the field of economics, and 








in traffic and transport, changes that would be 
understood particularly by those interested in 
problems relating to electric power supply. Austria 
was too small fully to utilise her national sources 
of energy, which had largely remained idle for lack 
of demand. Across the frontier lay Germany, which 
had not sufficient supplies. As a result of the 
union, dredging and training works would be 
carried out on the Danube, furnishing electricity 
supplies and greatly improving water transport. 
Mountain rivers and streams would be harnessed 
for the supply of electric power and also to prevent 
the periodic flooding of villages and pasture-land, 
thus improving the countryside as well as providing 
employment. It was true that Austria did not 
contain sources of power comparable with the 
boundless supplies of Scandinavia, Switzerland or 
the United States, and one could not envisage such 
a striking ceremony as that concerned with the 
1936 meeting, when President Roosevelt started 
up the Boulder Dam plant, hundreds of miles away, 
by pressing a button. None the less, the power 
supplies were important, and although they could 
be utilised only after great effort, the benefits would 
be widespread. The Alpine power works would be 
linked up with the existing power-supply system 
of the united country, thus utilising sources of 
energy previously running to waste. 

Dr. Dorpmiiller concluded by saying that an 
effort had been made to arrange instructive tours, 
by which the members would be able to see for 
themselves the works which were planned and which 
were being carried out in the Vorarlberg, on the 
Inn and on the Danube. Above all, he hoped that 
those present at the meeting from all parts of the 
world would make their special knowledge public 
and by the mutual exchange of thought and ideas 
help forward general progress. The visitors would 
see the German nation industrious and fully 
employed, and he hoped that the meeting would 
prove that it was the desire of his nation to 
strengthen the spirit of co-operation and live in 
agreement with all peoples. 

Dr. Rudolf Reich, speaking in German, French 
and English, said he was pleased that the invitation 
of the former Austrian National Committee had had 
such a remarkable response. The members attend- 
ing represented 33 countries, and the number of 
papers presented, nearly 200, was a record. He 
thanked the various Governments, local authorities, 
and the city of Vienna for their co-operation. He 
then explained the arrangements made for the 
meetings and said that the proceedings, when 
subsequently published, would form a valuable 
addition to the literature on the subjects treated. 
The field of the World Power Conference was of a 
technical character, but its fundamental object 
was the welfare of humanity; it encouraged a 
higher standard of life. Machinery lightened and 
shortened manual work and made life more com- 
fortable and hygienic ; as an example, railway and 
automobile transport, which were formerly looked 
upon as luxuries, were now within the reach of all, 
while the development of wireless enabled the 
whole world to be communicated with. The object 





of technology was to raise the standard of living 
of mankind ; the Congress had the same aim. 

Sir Harold Hartley then thanked Dr. Dorpmiiller 
for his greetings. He said he was sorry that Field- 
Marshal Goering was not able to be present, as 
problems of the supply of energy, with which the 





Conference had to deal, had much to do with the 
four-years plan of development. He had been 
repeatedly asked, “‘What is this World Power 
Conference ?*’ During the difficult days after the 
war, his predecessor, D. N. Dunlop, had the idea 
that an organisation might be created to bring 
together experts in combustion and power problems 
as well as in economics, in company with officials, 
from countries all over the world. This, he saw, 
would not only be an advantage for the study of 
technical problems, but also for the stimulation 
of international co-operation, so necessary in those 
hard days. Thanks to his ingenuity, energy and 
personality, his ideas were carried through in 1924. 
Since that time main meetings in Berlin and 
Washington and six sectional meetings had been 
held ; that day’s conference was the tenth assembly. 





It had been said that specialisation was one of the 
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dangers of modern life, although the specialists 
could not be done without. 
the World Power Conference was such that it was 
the best preventative against these dangers—if they 
existed at all. It was a synthesis of specialists in 
all branches of the combustion and power industries 

engineers, combustion technicians, chemists, 
economic experts and officials; this composition 
gave the conference a special importance. 
authoritative record of the state of 


an present 


energy supply in nearly every country of the world. | 


Modern civilisation was based on the exploitation 
of sources of energy and raw materials. 
natural resources, but their utilisation depended 
on the application of labour. The natural resources 
were exhaustible and the labour was limited ; both 
were geographically unevenly divided. The future 
depended in the highest degree on their economic 
exploitation, and this was, above all, an inter- 
national problem. The progress of science and 
technology had been rapid, but their limits were not 
known; these depended on knowledge, 
scientists continued toexpand. The British Delega- 
tion came from the home of the Industrial Revolu- 
tion which by the application of power to the pro- 
cesses of production made possible the great indus- 
trial developments of the Nineteenth Century, which 
had affected the human race so profoundly. The 
‘Twentieth Century, however, had its own revolution, 


no less far-reaching ; this was the domestic revolu- | 


tion in the scientific application of fuel and power 
to the home. The papers contributed to the con- 
ference bore eloquent testimony to what had been 
accomplished in the fields of heating, lighting, 
cooking, refrigeration, air conditioning, and in 
many other ways to save labour, to give greater 
comfort, and above all, to raise the standard of 
health of many millions. This domestic revolution 
might be regarded as the paying by the technician 
of a deferred debt long overdue for some of the 
social consequences of the mechanisation of industry 
in the last century. Some of its aspects would be 
discussed in the sessions dealing with the supply 
of power in the home, in small industries, and on 
the farm. The interest of the matter had brought 
the biggest delegation ever present for a sectional 
meeting of the World Power Conference. 

The opening meeting was also addressed by 
A. Niebuhr of Argentine, M. Malégain of France, 
Professor G. Vallauri of Italy, L. Tolloczko of 
Poland, and G. Malm of Sweden. 

The Conference was divided up into five sections, 
covering, respectively, the supply of energy for 
agriculture, for public lighting, for 
industries, for the household and for electric rail- 
ways. The first technical session, that relating 
to Agriculture, was held in the afternoon of August 
In the evening the Government gave a 
reception in the Ceremonial Rooms of the Palace 
of the Hofburg, followed by an entertainment and 
dance. The entertainment was organised on a 
magnificent scale, worthy of the splendours of the 
Vienna of forty years ago. On the following day 
two sessions were devoted to Agriculture and two to 
Public Lighting, while in the afternoon a visit was 
paid to the new Broadcasting House, and in the 
evening the official banquet was held in the main 
hall of the Concert House. 

The following morning some municipal activities 
were explained at the Vienna Town Hall, followed 
by a visit to Schénbrunn Palace and Park. Later 
visit was paid to Kreuzenstein Castle some 
miles out of Vienna. This castle was burnt down 
during the 30-years war and in recent years has 
been rebuilt, as far as possible on the old plans, 
and has been turned into a museum, containing 
antique furniture, fittings and appliances, collected 
from Central Europe. Much interest was taken 
in the various appliances used in the huge kitchen 
including a thermal engine in the form of a large 
smoke jack. Other interesting objects on view 
included a mechanical catapult and three light 
guns mounted on a single stand provided with 
arrangements for swivelling and raising. This was 
a remarkable example of the development of arms 
in the Middle Ages. 

Sunday, August 28, was devoted to excursions. 


a 


The | 


reports of its meetings filled 69 volumes and formed | 


These were | 


which | 
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of view was to the Rax-Semering district. The 





| through Baden, to which there is an electric rail- 
| way, and on to Vienna Neustadt and Gloggnitz. 
| It was of interest to see that the electric trans- 
| mission lines to Vienna were carried on concrete 
| towers. These were built on site, in moulds laid 
on the ground, from local stone and aggregate and 
erected by tackle. The road for some distance 
lay close to the Semmering railway, which is a 
|double track line connecting Vienna with Graz, 
Klagenfurt and Trieste. It is an early example 
of a mountain railway and follows a very sinuous 
course, with sharp curves. The route terminated at 
the Rax passenger cableway. This line, which 


was constructed by Messrs. Bleichert, the main | 


cables being supplied by Messrs. Felten and Guil- 
laume, has a length of 2,160 m., the average slope 
being 53 per cent. The difference in level between 
the upper and lower terminals is 1,017-9 m., the 
|elevation of the upper terminal being 1,545-7 m. 
There are two main cables made up of 19 strands, 
each of 7 wires. The outside diameter is 50 mm. 
and the breaking load 192 tons. The passenger 
cars, of which there are two, are suspended on 
multiple sheaves. Each accommodates 25 people 
standing. The cableway, which was put into 
operation in 1926, is operated by an electric winding 
engine, power being furnished by a Diesel-engine 
|station. The speed-governing is precise and the 
cars slow down to a very low rate when approaching 
the end stations. 

Monday, August 29, was devoted to technical 
sessions, Section B, Small-scale Industries, meeting 
in the morning, and Section E, Electric Railways, 
in the afternoon. In the morning of the next 
|day Section B met again, and in the afternoon 
the Burgomaster of the City of Vienna received 
|the members and ladies at a restaurant on the 
Kalenberg. Later, supper was provided at 
|Grinzing. Wednesday, August 31, was devoted 
|to meetings of Section E, Electric Railways, and 
Section C, Electricity for Household Purposes. On 
the Thursday the meetings of Section C were con- 
cluded and in the evening a gala performance was 
given in the Opera House. On Saturday, Sep- 
tember 3, the official closing meeting was held 
and in the afternoon the Vienna Electricity Works 
were visited. 


The next day two parties went for extended tours. | 


The weather in Vienna throughout the congress 
was unfavourable, but despite this the meeting was 
both successful and enjoyable. 


(To be continued.) 
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FroupE LABORATORY—continued. 

Cavitation. Effect of Helm Action on 
pulsion. Paddle Wheels.—In relation to the most 
fundamental aspects of screw-propeller design, 
some interesting experiments are in prospect 


THe WILLIAM 


with the object of studying the hydrodynamic | 


blade 


to 


sections. The 
that employed 


different 
similar 


characteristics of 
method of test 


is 


for studying aerofoils in wind tunnels, in that | 
the blade sections are not curved, being of pris- | 


matic form and of uniform cross-section, but differs 
in that the blades will be towed through still water 
by supporting them from the carriage of the New 
Tank, whereby speeds up to 30 miles per hour can 
be attained. The apparatus for this purpose has 
now been designed. It will accommodate blades 
of sizes up to 3 ft. 6 in. long by 6 in. wide, and per- 
mits the measurement of forces normal and tangen- 
tial to the blade with the latter disposed at any 
desired angle to the direction of motion through the 
water. One advantage of the relatively large maxi- 
mum size of these propeller-blade models is that it 
will enable studies of the scale effects associated 
with Reynolds number to be made. The possi- 


bility that such effects underlie certain anomalous | 


results obtained during tank tests with small pro- 
pellers, of about 6 in. diameter, has already been 
suggested above, and there is little doubt that some 


Pro- 
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| during the past year’s work with the Lithgow Pro” 


The composition of | route was along a wide valley to the south of Vienna, | peller Tunnel are ascribable to the same cause, 


although the full explanation has not yet been 
| reached. 

It will be recalled that the propeller tunnel com- 
prises, essentially, a closed circuit of piping, of the 
| order of 1 ft. 6 in. bore, around which water is circu- 

lated at a predetermined constant speed by the 
action of a pump. Provision is made for controlling 
and reducing the static pressure of the stream. At 
|the working section, which is fitted with glass 
observation windows, a model propeller can be 
| inserted and driven by an external motor through 
| devices which permit the speed, thrust and torque 
| of the model screw to be measured and recorded. 
Tests of a given propeller under a given set of 
| conditions are found to repeat very well indeed, but 
| if the conditions are markedly changed by varying 
| the water speed and making the necessary altera- 
| tions to other factors, such as air pressure, an in- 
| consistent result is obtained. When the point at 
| issue is cavitation, for example, it is found that the 
| model propeller cavitates at increasingly high thrust 
| coefficients as the speed is lowered. With certain 
| designs of screw the effect is comparatively small, 
but in some degree it is always present. It was 
thought that a possible source of the trouble might 
lie in the air content of the water, and tests were 
| accordingly made, with a model propeller about 
74 in. in diameter, of high pitch ratio and having 
| wide blades, in water which had been spasmodically 
| disturbed for several days under high vacuum to 
reduce its air content. The experiment had a 
negative outcome, however, the results obtained 
being tht same as when the propeller was sub- 
| sequently tested in fresh water newly subjected to 
vacuum. Fresh possibilities, such as the presence 
of small quantities of oil in the water, and of the 
influence of pressure on the surface tension of water 
| and air, are at present being explored in connection 
| with the observed discrepancies. 

Until the causes of this scale effect are properly 

known, so that either they can be eliminated or 
allowances made for them, the Lithgow Tunnel is 
| being mainly used for comparative tests, and in this 
class of work it is giving valuable and instructive 
results. Several series of propeller models have 
been tested, including those used in the research 
on ship resistance in rough water, and in some cases 
cavitation has been clearly shown under conditions 
| similar to those obtaining on the ship. Particular 
interest attaches to three distinct sets of experi- 
;ments made with models of screws which had 
exhibited cavitation on the full scale. In each 
case the model experiments revealed the occurrence 
| of cavitation in situations which agreed well with 
the eroded areas of the ship’s screw. In the propeller 
tunnel, however, cavitation was exhibited, especially 
at the blade tips, additional to that expected. The 
effect may, of course, have been present on the 
ship’s screw, but if so it had left no marks of erosion 
on the blades at the tips. 

Among the less obvious factors contributing to 
the economy of ship propulsion, to which the 
Laboratory has lately been giving close attention, 
is the effect of the inclination of the rudder on the 
propulsive efficiency of single-screw and twin-screw 
| vessels. A very satisfactory experimental study of 
this question was carried out in the tank with two 
self-propelled models of 400-ft. ships, one repre- 
|senting a single-screw vessel of 0-755 prismatic 
| coefficient, the other a rather finer twin-screwed 
ship of prismatic coefficient 0-73. The motive 

power for propulsion was provided by electric 
motors mounted in the models, self-recording thrust 
|and torsion meters being included in each line of 
propeller shafting. In each case the model ship 
was connected to the resistance dynamometer on 
the tank carriage, and was constrained to move in a 
| straight course, despite rudder inclination, by the 
|action of smooth, vertical guide rollers fixed at 
their upper ends to the framework of the carriage 
| and passing between smooth horizontal rollers on a 
| towing frame surrounding the model, but clear of 
the water. It will be apparent that if the rudder 
|of the model is inclined, the towing conditions 
represent the case of a ship acted upon by a yawing 
| couple due to wind or sea and maintaining a straight 


| 





One of these of interest from the engineering point |of the uncertainties and inconsistencies observed | course by the use of helm. The experimental proce- 
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dure was as follows: At each of several angular 
positions of the helm, a series of runs was made to 
determine the precise point of self-propulsion, 
measurements being made during each run of the 
revolutions, torque and thrust of the screws, of the 
speed of advance of the hull, and of the excess or 
defect of thrust over resistance. 

Some very interesting general conclusions have 
emerged from this work, prominent among them 
being that the angularity of the propeller race in 
single-screwed ships leads to asymmetry in port 
and starboard helm effects. The efficiency of the 
screw itself is very little affected by rudder action, 
but the effect of the latter on wake and thrust 
deduction is more pronounced, and there is a 
decrease, due mainly to rudder resistance, in the 
quasi-propulsive coefficient. It follows that helm 
action must be accompanied by a higher rate of 
screw rotation if the speed of a ship is to remain 
constant. Practically, of course, with an engine of 
fixed maximum torque and power output, some 
reduction of revolutions must occur when the 
rudder is maintained at an inclination and the 
speed of the ship must decrease for more than one 
reason. The decrease of speed has been estimated 
numerically. In the case of the single-screw ship, 
with the same power output as would propel it at 
11-5 knots with zero helm, the continued application 
of 5 deg. starboard helm would entail a reduction in 
speed of 0-2 knot. In twin-screw vessels the rudder 
is generally outside the propeller races and the 
effect of helm is consequently less marked. For the 
twin-screw model tested, the results showed that 
10 deg. of helm angle demanded an increase in 
power output of 2-5 per cent. if the original speed 
was to be maintained. 

As a concluding item of the Froude Laboratory’s 
researches on propulsion, reference may be made 
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to some experiments on paddle wheels which were | 
being demonstrated in the Alfred Yarrow Tank at | of which the exhibition consists. The handling of 


the Annual Visitation. The apparatus comprised a 
pair of model paddle wheels, capable of feathering 
action and of being varied as regards lateral position 
or “ spread,” arranged for self-propulsion by inboard 
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BULLGRADER WITH ADJUSTABLE BLADE; Messrs. Ruston-Bucyrvs, Limitep. 


torque meters. The demonstration in question 
represented the special case, submitted for investi- 
gation by a private firm, of a tug intended for 
shallow-draught work and having a pair of paddle 
wheels at the after end of the vessel, recessed (so to 
speak) within the side walls of the hull. The reason 
for this very unusual arrangement was to allow 
barges or lighters to be lashed fore and aft, one on 
each side of the tug, and so be towed by it. As 
consequences of the situations of the barges and of 
the recessed form of the hull, the inflow of water 
to the paddles was seriously impeded and only 
very low efficiencies were being obtained, these poor 
results being aggravated by the fact that the 
feathering mechanism was not in action during the 
demonstration. It will be appreciated, however, 
that conditions conducive to high efficiencies will be 
covered during the subsequent general research for 
which the paddle-wheel apparatus is intended, and 
if the apparatus works as successfully as its pre- 
liminary trials promise it will, some very interesting 
information should be forthcoming in the near 
future. 
(T'o be continued.) 








THE BUILDING TRADES 
EXHIBITION AT OLYMPIA. 


Tue Building Trades Exhibition, which opened 
for the twenty-first time on Friday, September 16, 
and closes on Saturday, October 1, is not such an 
affair of bricks and mortar as its title may seem to 
imply. Apart from the rapidly-extending use of 
structural steel in the modern building—which 
activity, however, is barely touched upon this year— 
there are numerous directions in which the engineer 
is linked up with the architect and builder, and 
most of these are represented in the 380-odd displays 


‘earth in preparing building sites involves the 


excavator; the preparation of building materials 
calls for the use of the concrete mixer, brick and tile- 
making machines, and so forth; erection needs 


driving motors and fitted with recording thrust and | scaffolding, cranes, and elevators ; heating, lighting, 
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acoustics, and ventilation all require the aid of the 
engineer; while the woodwork of all types of 
building necessitates, especially in these days of 
mass production, intricate machinery. Altogether 
the exhibition is one at which engineers generally 
| should find much of professional interest and, from 
| the point of view of the ordinary citizen, much that 
| is informative and educative, particularly in those 
sections which give an idea of the way in which 
scientific research is now replacing tradition and 
rule-of-thumb methods. 

Naturally, however, the engineering side cf the 
exhibition was not stressed in the speeches made at 
the opening ceremony on September 16, the general 
theme being that of the relations between the 
Government and the building industry. All the 
speakers seemed agreed that these relations were 
harmonious and that by both direct control in 
some directions and by example in others the 
Government exercised a beneficial influence in 
improving quality and conditions in the industry. 
That the gathering was representative may be 
seen from the fact that the opening ceremony was 
performed by Sir Philip Sassoon, Bart., M.P., First 
Commissioner of Works, with the president of the 
Royal Institute of British Architects, Mr. H. 8. 
Goodhart-Rendel, in the chair, supported by 
Alderman W. H. Birch, J.P., president of the 
National Federation of Building Trades Employers, 
}and Mr. George Hicks, M.P., president of the 
National Federation of Building Trades Operatives. 

It is clearly impossible, nor would it be within 
| our province, to deal with the whole of the exhibits, 
|and this account will, therefore, follow our usual 
| practice of describing briefly some of the newer 
|mechanical appliances without attempt at classi- 
| fication and with incidental reference only to allied 
products, materials and processes. 

A machine exhibited for the first time is the T.20 
Bullgrader, on the stand of Messrs. Ruston- Bucyrus, 
Limited, Excavator Works, Lincoln, who are the 
selling agents for the makers, Messrs. Bucyrus- 
Erie Company, U.S.A. Although the Bullgrader 
has been referred to as a machine, it is really an 
appliance for attachment to a tractor, as will be 
gathered from the illustration, Fig. 1, on this page, 
in which it is seen fitted to a T.20 TracTracTor, 
made by Messrs. International Harvester Export 
Company, Incorporated, Chicago, U.S.A. The 
bullgrader is intended for moving loose material 
of all kinds by pushing it out of the way by means 
of a blade, an operation performed in certain cases 
by the older and more widely-known bulldozer. 
Its construction, however, permits of alteration 
to the blade so that, when grading is to be done, 
a smooth track for road construction, &c., can be 
formed by depositing the spoil on one side or the 
other in a windrow, the resulting cleared surface 
being either horizontal or inclined as desired. 
The main frame carrying the blade is hinged at 
the rear, so that the blade can be elevated, and 
consists of a rigid structure of the shape shown, the 
blade being attached at its centre by a universal 
joint. Attachment of the blade at its ends is effected 
by a pair of members, which are telescopic relatively 
to the frame. As seen in the illustration, both 
members are in similar positions, but it will be 
clear that the blade can be tilted in a horizontal 
plane, that is, set at an angle to the direction of 
travel, by the extension of one member and the 
retraction of the other. 

The blade, as also shown in the illustration, has 
its cutting edge level, but it can be tilted in the 
vertical plane by swivelling it round the centre 
point. This adjustment, which results in a sloping 
surface of the cut, is effected by coupling the ends 
of the telescopic members to the blade through 
quadrantal grooves, a rapidly-adjusted lock being 
provided by a wedging device. The blade is set to 
cutting height, as distinct from angular adjustment 
in two planes, by the tilting of the main frame, 
this setting being effected by a pair of hydraulic 
cylinders the rams of which actuate beil-crank levers. 
In the smallest of the machines made, the bottom 
edge of the blade may be set at any level between 
25 in. above the ground and 10 in. below it. The 
tip of the blade can be altered to give a maximum 
difference in level of the two tips of 8in. The blade 
is 7 ft. 7 in. long by 21 in. deep and is made of alloy 
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steel with renewable cutting edges at each end, as 
well as at the bottom. In the larger machine, 
with a blade 9 ft. by 24 in., the range is between 
12 in. below ground to 34 in. above it, and the diffe- 
rence of level of opposite ends may be up to 12 in. 
The hydraulic supply to the cylinders is derived 
from an oil pump of the rotary type, driven by a 
take-off shaft on the engine of the tractor 
and situated well out of the way of the drawbar 
year. The pressure is about 300 Ib. per square inch, 
and a system of release ports in the cylinders pre- 
vents excessive rise of pressure from overload and 
40 eliminates trouble with the several pipes which, 
as the cylinders are of the oscillating type, must 


power 


necessarily be flexible. 

The T.20 TracTracTor to which the bullgrader 
is attached has a pair of tracks 10 in. wide, with a 
yround contact of 524 in. centres and with 414 in. 
centres laterally. The turning radius is 6 ft. 
it is driven by a four-cylinder, four-cycle petrol 
engine with cylinders 3} in. in diameter by 5 in. 
stroke and running at speeds between 800 r.p.m. 
and 1,250 r.p.m., under control of a variable-speed 
yovernor. A three-speed gearbox provides forward 
travelling speeds ranging from 1} m.p.h. to 3§ m.p.h., 
and a reverse speed of 2 m.p.h. The drawbar pull 
varies from 5,150 Ib. to 2,000 Ib., according to the 
speed. The bullgrader mechanism is arranged with 
its controls grouped within easy reach of the driver 
when attending to the engine controls. Messrs. 
tuston Bucyrus are also exhibiting a 1ORB., 
-cub. yd. excavator, with appropriate dragshovel 
and skimmer equipments. It is fitted with a Ruston 
Diesel engine of 33 h.p. and represents the smallest 
of three similar machines the others being $-cub. yd. 
and g-cub. yd. machines, respectively. All are 
yenerally similar in design, the structure embodying 
heat-treated and welded fabricated 
steel, and the deck machinery having ball and roller 
hearings to all shafts and all gears being fully en- 
closed and running in oil. The ground clearance is 
14 in. 

Messrs. Stothert and Pitt, Limited, Bath, show a 
their “ Victoria” 
and two of their tilting mixers. 


steel castings 


vood range of concrete mixers 
As these, except 
for minor improvements, are generally similar to 
machines previously described in these columns, 
we deal with a new exhibit only, viz., a batch- 
weighing hopper mounted on rail wheels designed 
for weighing agyregates and feeding the 10-cub. ft. 
Victoria mixer. The weigher is illustrated by the 
front and rear views given in Figs. 2 and 3, 
annexed. The hopper, made of steel -in. thick and 
welded throughout, is of triangular cross-section and 
has a capacity of 15 cub. ft. It does not tilt, but is dis- 
charged by a hinged door at the rear, opening across 
the full width as shown in Fig. 3. The hopper, when 
ready for discharge, is backed over the mixer skip, 
when this is resting on the ground ready for loading, 


und is then withdrawn to allow the skip to be raised. 


the catch is released 
by the operator and it then falls open. 
provided for partial closing, when balance weights 


The door Is self-opening, 1.€., 


come into operation and engage the door with the | 


catch. The feed height from rail level is 3 ft., 
which height is suitable for hand charging. The 
clearance between the bottom of the hopper and 
rail level is 12 in. The main frame is of rolled-stee! 
sections welded together, and is mounted on four 
cast-iron wheels running on roller bearings. It will 
Fig. 2 that these bearings, as well 
as the front knife edges, are protected from sand, etc.. 
by plate covers. The weighing mechanism 

straightforward type and the weight is recorded on 
un 18-in, dial, with graduations of 7b. A dashpot 
is fitted to control the oscidlation of the pointer 


be noted from 


is of 


und a shock absorber protec’s the indicator from 
damage and wear. Loose pomters, readily adjust- 
able and fitted externally on the bezel, facilitate 
the proportioning of three aggregates. With the 
hopper empty, the dial hand reads zero, but as the 
tare may be increased from accumulation of material 
either internally or externally, a loose weight is 
fitted to one of the levers directly below the dial, 
s© that the empty zero position can be maintained. 


A lever is | 
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DriveEN CHAIN SAW 


PETROI 


Fig. 4. 


The display on the stand of Messrs. Kirchner 


\s modern specifications for concrete often demand | and Company (London), Limited, 117-119, City- 


+ higher degree of accuracy in 


proportioning | road, London, E.C.1, includes, like most of the other 


materials than was formerly the case, the hopper | woodworking machinery displays, a large and varied 
should prove a very useful adjunct to a large mixer. | collection of machines, but has, in addition, exam- 


MEssrs. 


KIRCHNER AND Company ‘Lonpon), LIMITED. 


ples of portable chain saws. As these are but little 
known in this country, we select one for illustration 
in Fig. 4, above. They are designed for both tree- 
felling and cross-cutting logs, for the latter purpose 
having proved very useful in timber merchants’ 
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yards, their portability being a considerable asset. | may be started in tanks or pipes by the accidental 
As in these yards electric current is often available, |or careless deposition of such things as filings, 
a motor-driven saw is provided, but the petrol-| scraps of jointing material, plaster, &c., are very 
engined type shown in the illustration has the} illuminating. Another exhibit shows an equally 
advantage of being self-contained. The saws are | little-suspected result, in that the expansion of a 


engine in the size shown is of the opposed-cylinder, 


by a non-return valve may eventually cause the 


made for cuts ranging from 13 in. up to 7 ft. The eles of cold water in a supply main entrapped 


air-cooled type. It is supported from a pair of | bursting 6f the pipe, even if that expansion results 
handle-bars carrying the controls, the man at this|from such apparently innocuous conditions as a 
end being responsible for the direction of the cut.| warm building or proximity to a hot-water pipe. 
A single handle at the other end assists in guiding | We have previously dealt with the work done in 
and enables the man at that end to vary the | investigating the transmission of sound in buildings 
pressure. ‘The engine drives the head pulley through | and the transmission of noise in water pipes, as 
a multiple-dise clutch, which slips on an overload | well as that concerning smoky chimneys, and it will 
such as that caused by the saw jamming should a | therefore suffice to mention that these matters form 
log shift when nearly parted. The saw, as shown|the subjects of other exhibits. The remainder 
in Fig. 4, is arranged for cross-cutting, that is, with lof them, no inconsiderable number, deal with 
the blade vertical ; but when used for felling, the | research of a more specifically * building industry ” 
blade being then required to be horizontal, it should | character, but all show that the work of the Depart- 
be noted that the engine and its handles remain in| ment and the private organisations, such as the 
the position shown, the blade being swivelled through | British Non-Ferrous Metals Research. Association, 
a right angle. The usual procedure in felling a| with which it is linked up, is truly in the national 
large tree is to make a horizontal cut, perhaps a| interest. As the problem of the smoky chimney has 
quarter through the trunk, on the side on which | been mentioned above, it may not be out of place to 


the tree has to fall and then to make a sloping cut | 
running into the first, a wedge-shaped piece being 
thusremoved. The saw blade is arranged to swivel 
to 30 deg. to the horizontal for the purpose of taking 
this latter cut, the engine still remaining in the 
position shown. The operation is finished by a 
horizontal cut on the other side of the tree. The 
swivelling of the blade is a matter of seconds only, 

The chain is of the Stihl three-strand type, which 


has,-normally, a pair of cutting teeth followed by | 


a central clearing tooth. The links carrying this 
tooth are shaped with a spur-like projection which, 
as the chain passes the tail pulley, automatically 
clears away the sawdust, thus resulting in a reduc- 
tion of the load on the engine and the production 
of a smooth cut. A demonstration of an electric 
saw on the stand produced a cut of remarkable 
smoothness through a log about 3 ft. in diameter 
in about 30 seconds. The chain rivets are interest- 
ing. The centre is of very hard steel taking a high 
polish, while the ends are of soft steel which is 
readily riveted or filed away. The connecting link 
of the chain is fastened by a special lock, not 
involving the use of a screw, which might work 
loose. A shock-absorbing device. at the tail end 
automatically relieves the tension when a knot or 
other obstruction met with, and the tension- 
regulating device has stops to prevent abuse. In 
addition to the straight saw illustrated, a bow- 
pattern chain saw driven by a single-cylinder petrol 
engine and capable of making up to 20 in. cuts was 
also on view. Other exhibits on Messrs. Kirchner’s 
stand which may be mentioned are: a new type of 
moulder with a canting spindle running at a speed 
up to 9,000 r.p.m. and with a horizontal adjustable 
or canting table; a new automatic straight-line 
edger with rapid feed adjustment up to 140 ft. 
per minute; and a very compact motor-driven 
five-cutter planer and thicknesser. 


Is 


As has been the case with the more recent exhibi- | 


tions, the work of the Department of Scientific and 
Industrial Research in some of the branches of the 
building industry is illustrated by pertinent exhibits 
of which it may be said that the message they are 
designed to convey is, in general, convincingly put. 
The problem, for instance, of arriving at the degree 
and nature of the forces set up by wind on structures 
has now been found to be capable of at least approxi- 
mate solution by the use of models in a wind tunnel. 
Models actually experimented with, together with a 
small model in a working wind tunnel of appropriate 
size, are shown, and there is every possibility that 
the method will provide valuable data for the design 
of both high buildings and light low buildings in 
the direction of detecting weaknesses or of preventing 
unnecessary and uneconomical construction. As 
the engineer is directly concerned with large struc- 
tures exposed to wind, such as bridges, gasholders, 
&ec., this work should make a definite appeal to 
him. For example, it is still held in some quarters 
that the Tay Bridge disaster occurred because of 
the inadequate knowledge of wind pressures which 
prevailed at the time of its design. 

The subject of corrosion, too, is of importance to 
the engineer and the exhibits showing how corrosion 


call attention to the exhibit of that organisation 
which merits more support than it receives, viz., the 
National Smoke Abatement Society. This exhibit, 
though concerned with propaganda rather than with 
apparatus, has a remarkably ingenious model 
|showing the difference between a clear and a 
smoke-laden atmosphere. The way in which this 
| model is operated is worth attention, even though 
| the principle employed is an old one. 


(To be continued.) 











THE CANADIAN MINERAL 
INDUSTRY. 


THE annual report for the year 1937, published by 
the Department of Mines and Resources of Canada,* 
shows important increases in production of many of 
the leading minerals, as compared with the preceding 
year. The report deals with 21 metals, 38 industrial 
minerals, and 6 fuels. Besides providing useful 
statistics and information regarding the location and 
activities of the principal mines and milling plants in 
the Dominion, much interesting matter is included 
regarding the chief uses to which the various products 
are put. 

The production of gold showed a substantial increase, 
amounting to 4,095,872 fine oz., which, valued at 34-0 
dols. per ounce, the average for the year in Canadian 
currency, amounted to 143,314,561 dols., an increase of 
some 12,000,000 dols. over 1936. This constitutes a 
record, As has been the case for many years past, 
most of the gold output came from the gold-quartz 
|mines of Porcupine and Kirkland Lake camps, in 
| Northern Ontario, which together amounted to 51-7 per 
|cent. of the total gold production of the Dominion. 
Practically all the gold obtained in Ontario is derived 
from gold-quartz mines, except that obtained as a 
by-product in the refining of nickel and copper. Great 
activity was shown during 1937 in developing new 
mines in this district, and also in new areas at Gordon 
Lake, Yellow Knife River and Outpost Island in the 
Northwest Territories, and Lake Athabaska in Saskat- 
| chewan. Increased production was recorded in all the 
| gold-producing provinces of the Dominion with the 
| exception of Alberta and the Yukon Territory. During 
| 1937 some 134 gold mills with a combined daily capacity 





| of 45,800 tons were in operation ; 26 new mills were | 


| completed and put into operation during the year. 
| With the 29 new mills planned to come into produc- 
|tion during 1938, there will be altogether 163 gold 
| mills, having a combined daily capacity of 51,500 tons, 
|in operation at the beginning of 1939. 

In British Columbia, a large mill is being built at the 
| Big Missouri Mine, in the Portland Canal area. This 
| mill is unique in Canadian metallurgy, inasmuch as it 

is being built entirely underground. In Saskatchewan, 
a 1,000-ton mill is being built at Goldfields on the north 
| shore of Athabaska Lake, by the Consolidated Mining 
| and Smelting Company. 
| Canada’s copper output is obtained from the copper- 


| nickel ores of Sudbury, Ontario; the copper-gold ores | 


| of Noranda, and the copper-pyrites ores of Aldermac 
}and Eustis, in Quebec ; the copper-zine ores of Flin- 
| Flon, and of Sherritt-Gordon in northern Manitoba ; 
| the copper-zine ores of Britannia and the copper ores of 
Copper Mountain in British Columbia. In British 
|Columbia, the Britannia mine and 6,000-ton concen- 
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trator at Britannia Beach were operated at full capacity, 
producing copper and zine concentrates which are 
exported. 

The production from the mines of the Sudbury 
district in Ontario exceeded by far that of any previous 
year. At the Creighton Mine, the No. 5 shaft was 
completed down to 4,050 ft., and has ‘made possible 
the development of new ore zones and an increase of 
output. The Garson mine, which had been closed 
for several years, was re-opened in 1936, and was run at 
full capacity in 1937. The Copper Cliff concentrator, 
the capacity of which had been increased in 1936 from 
8,000 tons to 12,500 tons of ore per day, is now being 
further enlarged to handle the increased output from 
the mine. The additional reverberatory furnaces and 
converters completed in 1936 increased the output 
capacity of the smelter for blister copper and for nickel 
matte by one third. The refinery of the Ontario 
Refining Company at Copper Cliff, Ontario, and that 
of the Canadian Copper Re? ners, Limited, at Montreal 
East, Quebec, were operated at their annual nominal 
capacities of 120,000 tons and 75,000 tons, respectively. 
The latter plant treated the anode copper from Noranda 
and the blister copper from Flin Flon, and the Copper 
Cliff plant treated the entire output of blister copper 
from the International Company’s smelter. The method 
of receiving blister copper from the International Nickel 
Company in molten state, which was tried experi 
mentally in 1936, was perfected in 1937, and four 
movable holding furnaces mounted on broad-gaug: 
railway trucks, are now in operation between the 
smelter and the refinery, transporting the blister output 
of the smelter a distance of two miles to the refinery’s 
anode furnaces—a method already familiar in steel 
works, although this is the first time it has been applied 
to the handling of blister copper on a large scale. 
Another outstanding development in the copper- 
refining industry was the melting of copper cathodes 
in an are-type electric furnace of 30 tons’ capacity, 
introduced during 1937 by the Ontario Refining 
Company. The same firm put in a machine for double 
pointing vertically cast copper wire bars ; the improved 
product has been favourably received by copper rolling 
mills in Canada and abroad. 

The total Canadian copper production in 1937 was 
265,520 tons, valued at over 69,000,000 dols, as against 
210,013 tons valued at 39,500,000 dols in 1936. The 
greater part of Canadian refined copper comes to 
Great Britain. The Canadian output of copper 
represents about 15 per cent. of the total world produc 
tion. 

Canada’s production of nickel is nearly all derive« 
from the nickel-copper ores of the Sudbury district in 
Ontario. Proved ore reserves of the International 
Nickel Company, the chief producer, are reported 
| as being well over 200,000,000 tons. The two mines, 
| Frood and Creighton, are the largest known nickel 
| deposits in the world. Both the International and 
| the Faleonbridge companies produced at a high rate 
| throughout the year, the result being an exceptionally 
|high record for nickel production. The chief uses 
of nickel are steel production, 55 per cent.; Monel, 
| malleable nickel, nickel clad, and *“ Inconel,” 12 per 
| cent.; nickel-copper alloys, 10 per cent. ; and electro- 
| deposition, 10 per cent. The Ontario production in 

1937 was 112,395 tons, valued at over 59,000,000 dols. 
| compared with 84,870 tons, valued at nearly 44,000,000 
dols. in 1936. 

Practically all the Canadian platinum and allied 
metals are obtained from the treatment of the Sudbury 
nickel-copper matte; the increase in the output of 
nickel thus had the effect of increasing the production 
of platinum. The Canadian production in 1937 was 
139,361 oz., valued at 6,752,000 dols, as compared with 
131,571 oz., valued at 5,320,731 dols in 1936. Canada 
has been the world’s largest producer of platinum 
since 1934, when it displaced Russia, which had pre- 
viously held first place. 

About three-quarters of the Canadian zine produc- 
|tion comes from the Sullivan silver-lead-zinc mine 
|near Kimberley, British Columbia. During 1937, the 
Sullivan mine and the 6,000-ton per day concentrator 
|at Kimberley were operated at full capacity. The 
| Trail zine plant, belonging to the same company, has 
a capacity of 400 tons per day, or 145,000 tons of slab 
|zine per annum. During 1937, the total production of 
|zinc in Canada reached 185,209 tons, valued at over 
| 18,000,000 dols, compared with 166,591 tons valued at 
lover 11,000,000 dols. in 1936. Canada is the third 
largest producer of slab zinc, and contributes about 
10 per cent. of the world’s total supplies. 
| As with zinc, the greater part of Canada’s lead 
production is provided by the Sullivan mine at Kimber- 
ley, B.C. The total Canadian production of lead in 
1937 was 205,611 tons, valued at over 21,000,000 dols., 
as against 191,590 tons, valued at nearly 15,000,000 
dols., in 1936. The Canadian output of lead represents 
about 11 per cent. of the world’s output. Increase in 
demand for asbestos led to the opening of several 
dormant properties during 1937, As the chief uses of 
asbestos are in the manufacture of brake linings for 
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motor cars, building materials and heat insulators, 
the production of asbestos will follow closely the trends 
of the motor car and constructional industries. Produc- 
tion increased from 301,000 tons, valued at nearly 
10,000,000 dols. in 1936, to over 410,000 tons, valued at 
14,500,000 dols. in 1937. 

The coal produced in Canada in 1937, amounting to 
15,775,000 tons, represented the greatest output since 
1929, and is an increase of 3-6 per cent. over 1936. 
Petroleum is produced in the provinces of Alberta, 
Ontario, New Brunswick, and the Northwest Terri 
tories. The largest production comes from the Turner 
Valley field; during 1937 the output was greatly 
increased by the starting of several new wells, so that 
by the end of the year the potential output was 26,800 
barrels per day, of which only 40 per cent. was being 
produced, however, owing to lack of storage and 
handling facilities. The Dominion production of crude 
petroleum during 1937 was 2,928,268 barrels, which is 
equivalent to an increase of 98-5 per cent. over that of 
1036. 











MODEL ENGINEER 
EXHIBITION. 

Tus year the Model Engineer Exhibition, held in 
the Royal Horticultural Hall, Westminster, completed 
two decades of an existence which it continues to 
justify. Opened on Thursday, September 15, the exhibi- 
tion closes to-morrow, September 24. As in previous 
years, the displays consist, broadly, of four classes, 
viz., models entered for the various competi- | 
tions, loan exhibits, trade products and repre- | 
sentative collections shown by various model-making | 
organisations. The first of these classes still remains, 
think, the most interesting, and contains in the 
present exhibition some excellent examples of crafts- | 
manship. A distinction may be made in the models 


THE 


we 


shown. There is, no doubt, a certain fascination in 
being able to construct a model which will really 
work,” but this often involves a sacrifice of truth 


the real scale model is not generally workable, as pipes, 
for instance, may have to be of capillary dimensions. 
This point may be illustrated by a reference to a working 
model of a locomotive steam crane, awarded a bronze 
medal which, otherwise to scale, had a water gauge 
nearly half the height of the boiler. An interesting 
model of a loom would really weave but, although its | 
principles were illustrated sufficiently well, the real | 
machine enlarged from the model would be bizarre, | 
to say the least of it. On the whole, most engineers | 
will prefer the correct scale model which, in cases of | 
obsolescent machines, may well prove historically 
valuable. A model, awarded a championship cup, 
ot a quadruple-expansion marine engine is, as far 
us we could see, accurate in proportion and faithful | 
in every detail; it deserves high praise. The work- | 
manship and fidelity of a model of a 400-i.h.p. hori 
zontal compound Corliss engine also merits commen- 
dation, but we wish its maker had refrained from | 
introducing an absurd figure of a driver. An hydraulic 
crane was also good, and the same may be said of a| 
5-eylinder Diesel engine driving, through speed- 

increasing gear, a multi-stage rotary pump. Models of | 
a lathe and of a sensitive drilling machine illustrated 
another pitfall for the model maker, viz., that of choos- 

ing too large a scale. It was difficult to decide whether 
these examples were models or actual small tools. 
Locomotive models retain their popularity, and were 
shown in great variety, but out-of-the-way examples 
were, on the whole, neglected. Ship models, again, 
were well represented, while the model-maker was 
catered for, on the trade stands, by such admirable | 
tools that there seems to be a danger of those methods | 
of improvisation, which are such good training, becoming 
unnecessary. Of the model-making organisations, the 
display of The Society of Model and Experimental 
Engineers, founded in 1898, deserves mention. H.M. 
Navy and H.M.. Air Force had stands well designed 
to encourage interest in these services. The organisers 
of the Exhibition, Messrs. Percival Marshall and Com 

pany, Limited, 13-16, Fisher-street, London, W.C.1, 
are to be congratulated on assembling an interesting 
and informative collection likely to foster one of the 
most educative of hobbies. 





LOW STARTING-CURRENT 
SQUIRREL-CAGE MOTOR. 


\ Low starting-current squirrel-cage motor, which 
is now being marketed by Messrs. Higgs Motors, 
Limited, Witton, Birmingham, 6, in outputs from 
3 h.p. upwards, for 100-volt to 600-volt, 50-cyele, 
three-phase circuits, is intended for use where slip-ring 
motors would normally be employed. 
the simplicity of the squirrel-cage motor has resulted 
in its extensive use for a wide variety of purposes, 
but it suffers under the disadvantage that the starting 
current is relatively high compared with the running 





| rotor, however, is provided with two windings. 


jand the pitch of the coils varying with the different 


|considerably less than in an ordinary squirrel-cage 


As is well known, | 
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current, and this property may lead to difficulties with , 
the supply authorities where direct connection is made | 
to the mains. On the other hand, the slip-ring motor, 

by the use of which this drawback can be avoided, is more | 
expensive in first cost, requires more complicated 
control gear and is generally speaking not so efficient. | 
The low starting-current squirrel-cage motor, therefore, 

marks an attempt to combine the low starting current | 
and high starting torque given by the slip-ring machine | 
with the simplicity, reliability and wearing qualities of | 


| the squirrel-cage motor. 


The stator of this machine is practically identical | 
with that of an ordinary squirrel-cage motor. The | 
One | 

of these, the outer, is a normal squirrel-cage winding. | 
while the second or auxiliary winding is below and | 
consists of copper or brass bars, which are made in the 
form of a one-turn loop or coil. These bars are con- 
tained in slots punched in the core, the position of which 


sizes and types of machine, in order to obtain the 
maximum performance. The loose ends of the bars are 
brazed together, each bar forming one complete loop 
in the core. The effect of this method of winding is, it 
is claimed, to restrict the path of the current in the 
rotor and to reduce its value, especially at starting. 
Consequently, the current taken from the line is 


machine. 

The construction of the rotor stamping is shown in 
Figs. 1 and 2, the large holes in the centre being pro- 
vided for ventilation purposes only. If this stamping is 
compared with that of a double squirrel-cage rotor, it 
will be seen that the tooth area is much larger and 
this increase, combined with the reduction of the 
current in the lower winding, gives a power factor of 
almost the same value as in a standard squirrel-cage 
machine. Again, the starting torque of a double 
squirrel-cage machine is often obtained at the expense 
of both overload capacity and power factor on load, 
whereas with the low starting-current motor, it is 
claimed that this is not the case. In fact, as will be 
seen from Figs. 3 and 4, with a star-delta starter in 
the star position, the starting torque amounts to 
nearly 100 per cent. of the full-load torque 
with only 1} times the full-load current. This com- 
pares favourably with the performance of a slip-ring 
motor starting against full-load torque, as_ the} 
starting current is usually about 1} to 1} times the | 
full-load current on the first step of the starter, rising | 
to 1} times to twice this value as the starter is pro- 
gressively operated. Where a relatively high starting 
torque is necessary, as in the case of compressor drives, 
the low starting-current motor can be designed for 
direct starting. In this case it will, it is claimed, 
exert a starting torque of approximately twice full-load 
torque with only 34 times the full-load current. Its 
performance is therefore again similar to that of a slip- 





MOTORS, 
Fig.2. 


|mining, engineering and commercial subjects. 
| scheme whereby apprentices are employed in a colliery 


| being continued. 


ring motor arranged to exert twice full-load torque. | 


On the other hand, a normal high-torque squirrel-cage 
motor would take something like seven or eight times 
the full-load current at starting to exert the same 
torque. 
is that it can be used in conjunction with simple auto- 
matic starting gear. 








ENGINEERING TRAINING AND 
EDUCATION. 


Imperial College Department of Aeronautics.—The 
Department of Aeronautics, Imperial College of Science 
and Technology, South Kensington, London, 8.W.7, 
provides post-graduate training in advanced aero- 
nautical science. Students are expected to have 


\ further advantage claimed for this motor | D 
| session. 
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passed through a systematic training in physics, o1 
one of the branches of engineering, including a fairly 
high standard in mathematics, and should have grad- 
uated A.C.G.I., A.R.C.8., or B.Sc., or have attained a 
recognised equivalent standard. The syllabus covers 
aerodynamics, aircraft design, materials of aircraft 
and aero-engine construction, aircraft structures. 
aero-engine theory and design, air navigation and 
aircraft instruments, and meteorology. A complete 
course of lectures and laboratory work is given each 
yearin the three main branches, namely, aerodynamics, 
design and construction, and aero engines. The times 
are arranged, however, so that all lectures can be 
attended. Research facilities are also provided. 
Further particulars are obtainable from the Director 
of the Department, Professor L. Bairstow, F.R.S. 
School of Mines, Treforest—The Calendar of the 
South Wales and Monmouthshire School of Mines, 
Treforest, has recently been issued. It contains 
particulars of the full-time, part-time, and evening 
courses available at the School. The full-time courses 
in mining engineering lead to the Joint Diploma in 
Mining, while National Diploma and other courses 
are held in mechanical and electrical and chemical 
engineering, and in surveying and prospecting. Part- 
time courses, of one day a week, are arranged in 
mechanical, electrical, gas, and radio engineering, 
surveying, chemistry, and also in colliery practice. 
engineering drawing, and electrical physics, for colliery 
managers. Evening courses are held in numerous 
The 


for six months of each year and attend the School for 
six months during the autumn, winter and spring, is 
The Calendar contains full parti- 
culars of this and other schemes and of the various 
scholarships which are open to students. The first 


term of the 1938-39 session begins on Tuesday, 
| September 27. 
Royal Technical College, Glasgow.—Detailed par- 


ticulars regarding the full-time day and part-time 
evening courses held at the Royal Technical College. 
Glasgow, C.1, in civil and mechanical engineering and 
applied mechanics, electrical and mining engineering. 
naval architecture, chemistry, metallurgy, architecture 
and building, textile manufacture, and other subjects, 
are contained in the Calendar for the 143rd (1938-39) 
Regulations regarding the diploma and 
associateship of the College, information concerning 
the constitution and history of the College, lists of 
past and present professors, lecturers and officers, and 
of associates and other past students of the College, 
and particulars of bursaries and scholarships open to 
present or intending students, are included. Copies 
of the Calendar are obtainable on application to the 
secretary of the College at the address given above. 


|The session for evening students began on Monday, 


September 19, and for day students on Tuesday, 
September 20. 
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Fig. 1. 


RADIAL DRILL WITH PRE-SELECTIVE 
GEAR. 


Tue radial drilling machines manufactured by Messrs. 
The Raboma-Maschinenfabrik Hermann 


and interest will, therefore. be taken in the new model 
illustrated in Figs. 1 and 2 on this page. In common 
with other Raboma models, the machine is fitted with 
sliding change-speed gears both for the spindle drive 
and for the feed. In the place of the usual control 
levers, however, the drill is provided with two concen- 
tric knobs and dials, by means of which the required 


spindle speed and feed for the next operation can be | 


pre-selected while the machine is running. As soon 
as the operation on which the machine is engaged is 
completed, it is only necessary to switch off the motor, 
and on the spindle being re-started, the pre-selected 
speed and feed come into operation silently and auto- 
matically without further movement of the knobs. 
The two knobs can be turned in either direction, that 


is, the spindle speed and feed rate can be either increased | 


or decreased at will. The changes are effected by 
hydraulic operation of the sliding gears, controlled by 
valves connected to the two knobs, and when changing 
from one speed or feed to another, it is unnecessary 
to pass through intermediate speeds or feeds. Apart 


from eliminating the normal speed- and feed-change | 


levers, there is no loss of time in making the changes 
with the pre-selecting device, and the actual change, 
which in itself only takes a moment, can be made 
at any time at the convenience of the operator. The 


chance of making a mistake in selecting the required | 


speed and feed are also reduced, as tabulated data are 
entirely eliminated. As will be gathered from Fig. 1, 
the machine is neatly and compactly arranged. The 
controls are shown to a larger scale in Fig. 2. The 
concentric speed and feed dials are visible on the 
left of the saddle apron, with a sight glass below show- 
ing the pressure oil circulation. The handwheel for 
traversing the saddle on the arm is at the centre of the 
apron, while in the centre of the wheel can be seen two 


Schoering. | 
Berlin-Borsigwalde, are well known in this country, | 


Fic. 2. 


buttons for operating the electro-hydraulic mechanism ; virtual mass to the ordinary mass of the body is the 
| for locking the saddle in any desired position on the | “ virtual inertia factor.” For a cylinder of elliptical 
arm, and the arm on the column. The lever shown | section totally immersed in an infinite fluid and moving 
on the right above the ammeter operates a switch| at right angles to its longitudinal axis, its length 
controlling both the spindle motor and the motor for | parallel to this axis being unlimited, the virtual increase 
raising or lowering the drill arm on the column. When | in mass per unit length is given by 

the lever is moved vertically upwards, the arm is ob? w 


raised, and when it is moved vertically downwards, | . : : 
the arm is lowered. A horizontal movement to the | where b = the half-breadth of the cylinder in a direc- 
| tion perpendicular to the direction of motion, and w 


| left or right causes the spindle motor to rotate in : ; : > 4 
I | weight per unit volume of the fluid, the fluid motion 


either the clockwise or anti-clockwise direction. The 
| lever on the extreme right of the saddle operates a Fig. 10. CURVES OF VIRTUAL INERTIA COEFFICIENT 
multiple-plate clutch for disengaging the spindle feed C’ FOR SECTIONS OF DIFFERENT AREA 
for tapping operations. A further noteworthy feature COEFFICIENTS 
of the machine is the provision for drilling blind holes. | | 

——$— 


For this operation, the feed is stopped at the required } 
aon i 

“ 

poo 


| m 
















depth by the contact of a collar on the spindle with 
an adjustable lug. The depth is regulated by a vernier | 
registering with the graduated disc, visible behind the 
handwheel in Fig. 2, and can be controlled to within | 
less than a hundredth of a millimetre. With this 
device, it is possible to recess or face up a row of holes 
to exactly the same depth. 



















VIBRATION IN SHIPS.* 
By F. H. Topp, B.Sc., Pu.D., M.I.N.A. 
(Concluded from page 348.) 

Added Virtual Mass due to the Surrounding Water.— 
When a body is moving in a fluid, the fluid surrounding 
it is also set in motion. The energy necessary to 
maintain this fluid motion is derived from the body ‘ae btw 4 
itself. It is shown in text-books on hydrodynamics be Cet es : (#) 
| that the energy of the fluid motion is always propor- | where C is the inertia coefficient, depending upon the 
| tional to that of the disturbing body ; hence the effect | shape of the section and the ratio of beam to draught. 
| of the fluid can be allowed for by assuming the body | Since in a ship the length to beam ratio is finite, the 
to have an increased mass. The new apparent total | fluid motion will actually be three-dimensional, and 
mass has been called the “ virtual mass,” the increment | the virtual inertia will be decreased, so that 
being the ‘“ added virtual mass.’ The ratio of the m=J.C.9.6*.w. (5) 

- © Paper read before Section G of the British Associa.| For the ratios of length to beam used in merchant 

tion, at Cambridge, on Tuesday, August 23, 1938. ships, J will vary between 0-7 and 0-8. Values of C 
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| being assumed to be two-dimensional. For any other 
| shape of section, this can be written in the form 
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ean be obtained for sections resembling ship sections 


by the use of the method of conformal transformations.* | 


For a particular section, C is found to depend chiefly 
upon the beam to draught ratio and upon the sectional 
area coefficient, and curves giving values of C are shown 
in Fig. 10. 

A great deal of experimental work upon vibrating 
beams, including the effect of immersing them in water, 
has been carried out by Moullin, Browne and Perkinst 
at Cambridge. They showed photographically that 
the streamline motion around a bar partially immersed 
was very similar to that around one-half of a totally 
immersed beam, the streamlines being parallel to the 
sides and bottom of a rectangular beam and normal 
to the free surface. Assuming from this that the added 
virtual mass for a ship floating freely will be one-half 


of that for the under-water body of the ship combined | Apart from this one case, and 
and totally immersed in an infinite | that for a vessel in very light 


” 


with its “* image 
fluid, we can write from (5) 

m= 4 Cc ° J ° 
The correctness of the method for beams of constant 


cross-section can be seen from the results obtained by 
Moullin and Browne. Thus, a beam 54 in. long, 6 in. 


«.6*.w per unit length. (6) 


wide and 3 in. draught was found experimentally to' 


Fig. 11. 
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| been taken as 30,000,000 lb. per square inch in all | extremely difficult to decide which longitudinal material 
cases. In caleulating the moment of inertia of the | is really effective in the girder. Also such ships differ 
| cross-section of the girder, only material which was| very much in the extent of the erections above the 
continuous in a longitudinal direction was included. strength deck proper, and in the scantlings given to 

The calculated and observed frequencies for the 16/| such superstructures. The results for the passenger 
ships are given in Table II and plotted in Fig. 12. | vessels 13 to 16 have not previously been published, 
The agreement is reasonably good, and as the caleula-| and work is still proceeding on ships of this type as 
tion does not involve previous knowledge of the | opportunities offer. It is too early to draw any general 
frequency for any similar ship nor any personal judg- | conclusions, but a few remarks may be made upon the 
ment, as does the use of an empirical formula, it may | effect of superstructures. Fig. 13 shows the profiles of 
be applied to any projected design. Considering the | these four ships, and the extent of the different super- 
results in Table II in a little more detail, the most | structures. In vessel 13, the girder has been taken up 
homogeneous set are the oil tankers. They were all! to the bridge deck, and with this only covering 43 per 


of closely similar general type, 
Fig.12. COMPARISON BETWEEN OBSERVED & CALCULATED 


and all of the same method of 
| construction, except ship No. 7. FREQUENCIES _ 
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the full-speed revolutions of the 3 
engines were 100 per minute, 
at which the vibration was just 
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have a virtual added mass of 36 lb., while the calcu- 
lated addition from equation (6) is 35 lb. The displace- 
ment of the beam is 35 Ib., so that the virtual inertia 
factor was 71/35 or 2-03. 

Comparison of Measured with Calculated Frequencies. 

The value of any method for calculating the natural 
frequencies of a ship’s hull can only be determined when 
the results achieved by its use have been compared 
with the frequencies actually obtained on ships. The 
author, first while an 1851 Exhibition Scholar and 
subsequently as a member of the staff of the William 
Froude Laboratory at Teddington, has measured the 
natural frequency for two-node vertical vibration on 
16 ships, the general dimensions of which are shown 
in Table I, opposite, and this work is being continued 
when opportunities offer. The instrument used was 
a low-period vibrograph made by Messrs. Cam 
bridge Instrument Company, having a frequency of 
about 28 per minute in a vertical plane.{ Calcula 


+ 


tions for this mode of vibration have been made 
for each ship. The virtual inertia has been found 
on the assumption that, with the appropriate value 


of C, equation (6) will give the added virtual mass per 
foot run at each section. A curve showing the distri 
bution of virtual mass along the length can then be 
drawn, and by integration the total added virtual 
mass and the virtual inertia factor can be evaluated. 
The added virtual mass for the lowest values 
of beam to draught it is equal to the vessel's displace 
ment, while for a very wide ship in the light condition, 
it amounts to more than three times the displacement 
the inertia factor varies from 2-0 to over 4-0 
Chis factor is found to be a linear function of the beam 
to draught ratio, as is evident from Fig. 11 

lhe effect of the water can now be taken into account 
mm the calculation for the frequency by using as the 
load curve for the ship girder the sum of the curves 
of weight and of added virtual mass \ complete 
calculation has already been published by the authors 
to which reference may be made for the detailed method 
adopted. It is sufficient to say here that the method 
8 analogous to the ordinary bending-moment calcula 
tion for an irregularly loaded beam of varying cross 
section, and the final result is achieved by a method of 
successive approximations to the shape of the vibration 
profile. The modulus of elasticity for the steel has 
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Fig. 13. EXTENT OF SUPERSTRUCTURES ON PASSENGER VESSELS 
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the actual frequency therefore ; cent. of the length, it is evidently not all effective, 


becoming noticeable ; ¢ 
since the calculated frequency of 110 is too high. In 


is indefinite, and is probably not very different from 


that calculated. In vessels 9, 10 and 12 there were no 
superstructures above the strength deck, other than 
deckhouses, and the girder has only been taken to 
this height. In vessel 1]. a bridge deck covered 
about 36 per cent. of the length, and the hull girder 
was carried up in way of this deck. Assuming it was 
efficient right along its length, the calculated frequency 
is 5 per cent. above the observed. 
that the effective length will be less than the actual 
length of the bridge. the calculated frequency would be 
reduced somewhat. 

Passenger ships are those in which the avoidance of 
vibration is most important, and also those in which 
the calculation is most difficult. This arises chiefly 
from the complicated internal structure in such vessels. 
The demands for large boiler and engine spaces, wide 


If it is admitted | 


vessel 14, taking the girder only to B deck, the calcu- 


‘lated frequency is 110-5 against a measured value of 


124. If A deck is included in the girder, the calculated 
frequency is 126-5, in good agreement with the observed 
one. 

For vessel 15, taking the girder to the bridge deck, 
which is almost continuous, the well forward being 
compensated for by additional strengthening, tho cal 
culated and observed frequencies are 95-6 and 112. 
If the promenade deck, covering 62 per cent. of the 
length, is included, the calculated frequency is 109-3. 
For 16, the calculated frequency to B deck is 69-2, 
while if A deck, covering 74 per cent. of the length, is 


|included, the frequency is 78-5 compared with 81 


measured on the ship. It is clear that, for these four 
ships, the superstructures must be included in the 


clear spaces for public rooms, and openings for stair- | calculation to obtain any reasonable agreement. 


ways, hatches and lifts, boiler uptakes, &c., make it 


Although of light construction, they are evidently 
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strong enough to resist and transmit the small stresses 
occurring in such vibration as we are concerned with, 
and their influence on the calculated frequency is large, 
situated as they are at the extreme flange of the hull 
girder. 

Influence of Certain Factors on the Calculated 
Natural Frequency.—The calculated frequency is very 
sensitive to the distribution of weight along the length 
of the ship. For a particular ship, the calculation was 
done using a very detailed weight curve, and then 
assuming the whole weight, including the added virtual 
mass, to be distributed uniformly along the length. 
The resultant frequencies differed by 24 per cent. It is 
therefore necessary to have a fairly complete knowl 
of the distribution of the principal weights of hull, 
machinery and cargo, and also of the added virtual 
mass. In certain vessels, synchronous vibration can be 
obviated by a shift of the cargo along the hull; this 
applies particularly to oil tankers with one or more 
tanks empty. 

The frequency is comparatively insensitive to the 





fore and aft \listribution of the moment of inertia; in 


sufficiently developed to be capable of measurement, 
and for its type to be definitely established. This was 
on the large twin-screw liner for which the vibration 
profile is given in Fig. 4, page 346, ante. The horizontal 
frequency was 108 per minute, while the two-node 
vertical frequency was 81 per minute, the figures being 
in the ratio 1-34 to 1-0. 

Conclusion.—Vibration will occur on any ship if 
there are ufbalanced periodic forces applied to the 
structure. Such vibration will become serious if the fre- 
quency should coincide with a natural frequency of the 
whole hull or of some part of it. In considering a new 
design, it should be the endeavour of the naval architect 
to estimate the primary two-nodal vertical and hori- 
zontal frequency of the hull, since resonant vibration at 
one of these two frequencies is the most dangerous 
possibility that he will have to face. For ships without 
extensive superstructures it has been shown that the 
frequency of the vertical vibration can be calculated 
with considerable accuracy, and information is now 
accumulating which will make the case of ships with 
large passenger erections above the strength deck also 


TABLE I. 
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Ship a. nee Displacement Length. Beam Virtual 
No. Type. | Machinery. } during Beam. Mean Draught. Inertia Factor. 
Experiments. | 
| 
| | 
) ; ] | 
1 Oi] tanker 8.8. motor F - 100 7°46 2-31 1-96 
2 “ | ‘T.S. steam recip és 100 j 6-1 4-1 2-56 
2% ” 7s «© = 100 5-98 | 4°42 2-67 
4 | 8.8 < 43 6-10 8-88 4:17 
5 i T.8 : 5 100 5°91 | 4°47 2-66 
6 S.S. motor ’ 100 7-22 2-25 2-02 
7 } 38.8. steam recip : 100 | 7°69 | 2-24 1-96 
. 8.8. motor ia 100 7-75 | 2-16 | 1-95 
9 Cargo 8.8. motor 60 7-65 3-16 | 2-20 
10 2 S.S. 57 6-64 4-12 2-60 
11 7 _ 2 ra ee 59 7-52 3°71 2-38 
12 ~ | T.S. turbine i a 66 8-04 3-00 | 2-19 
— A OT A te ites Se Se a | 
13 | Passenger T.S. steam recip. 60 7-30 | 3-66 2-396 
14 is | T.S. motor 74 6-93 3-66 2-255 
15 ' + ae 80 6°97 3-40 2-235 
16 | | T-S. turbine 85 7:70 3-10 2-251 
| 
TABLE Ii. 
| 
Displacement during Experiments. | Frequency per Minute. 
Type of Ship. No, 
Tn tons. As Percentage of Calculated. Observed. 
| Load Displacement. 
de sibneseatidaae 
Oil tankers 1 15,190 100 74-2 78-79 
2 4,377 100 107-5 105-106 
3 4.120 100 102-5 104-105 
4 1.877* 43 121-0 115 
5 5.180 100 91-3 9-91 
6 11,475 100 95-8 98-5 
7 12,832 100 87-5 30 
14,635 100 81-5 30-0 
Cargo ships 9 7,940 60 109-5 100+? 
10 3,835 57 112-2 109 
11 10,070 59 105 100 
12 13,000 66 77°5 78°5 
Passenger ships 13 8.365 60 110 102 
14 7,715 74 126-5 124 
15 10,300 a) 109-3 112 
16 19,918 85 78°5 81 
* This is similar to vessel 2, but in the light condition. 


the case mentioned in the previous paragraph, when 

the moment of inertia was assumed constant along the | 
length, and equal to that at the midship section, the 

calculated frequency did not differ by more than | 
2 per cent. from that found by using the correct inertia 
at each section. 

The frequency increases as the displacement is 
reduced, and the light ship, without any cargo whatever 
on board, may have a frequency 10 per cent. to 15 per 
cent. higher than that found for the fully-loaded | 
condition. 

Vertical Vibration of Higher Orders.—For a uniform 
beam, the natural frequencies for the 2, 3 and 4 nodal 
vibrations are in the ratio 1-0, 2-76 and 5-40, while 
for a diamond-shaped beam the ratios are reduced to 
1-0, 2-26 and 3-7. If the correction due to shear 
deflection is taken into account, these ratios will 
be still further reduced. The author has only measured | 
the three-nodal vertical critical with any certainty on | 
one ship—a large motor passenger liner—and it was | 
then 2-3 times the two-nodal frequency. For still 
finer ships, such as destroyers, the successive criticals 
approach the ratios 1, 2, 3, 4.* 

Horizontal Vibration.—In all the cases of ship vibra- 
tion investigated by the author, only one of general 











horizontal vibration has been encountered which was|the flow to the propellers is as uniform as possible. | 





* A. F. Yarrow on “ Balancing of Marine Engines | 
and the Vibrations of Ships,” Trans. I.N.A., 1892; | 
Sir W. White, *‘ Some Recent Experiments with Some | 
of H.M. Sloops,” Trans. I.N.A., 1892; 
1894. 


Dudebout, Théorie de Navire, 


amenable to this method of treatment. For horizontal 
vibration, the estimated frequency is still liable to 
considerable error. Having estimated the dangerous 
frequencies, the naval architect is in a position to discuss 
with the marine engineer the most suitable revolutions 
for the main and auxiliary engines. The main engine 
revolutions, in particular, should be arranged as far 
away as possible from the critical frequencies, and 
preferably below them. A study of many amplitude- 
frequency curves for ships indicates that to reduce the 
amplitude to 10 per cent. of that at resonance, the 
revolutions must be altered by some 10 per cent. to 
12 per cent., and this figure gives some guide as to the 
extent of the critical range. Even clear of the critical 
range, unpleasant forced vibration may occur, and too 
great attention cannot be given to the balancing of all 
the machinery and propellers, and to the accuracy of 
manufacture of the latter, in order that all blades may 
be identical. 

As previously explained, there still remains the 
probability of some vibration from the propellers due 
to the fact that they, of necessity, work in a non- 
uniform flow. The greatest care should therefore be 
taken in the design of bossings and in the clearances 
between propellers and hull or rudder to ensure that 


If, despite all reasonable precautions, some vibration 
does develop on the completed ship, there are several 
ways in which it can be combated. If it is of the 


for the disturbance cannot be improved, local stiffening 





of the affected part may be resorted to, a vibration 
damper may be fitted, or the machine, if a small 
auxiliary, may be mounted elastically. Ifthe vibration 
is caused by the propellers, and is of the blade-frequency 
type, it may, in extreme cases, be necessary to change 
from a four-bladed to a three-bladed design, or vice 
versa—one ship was cured by using a five-bladed 
screw—or to re-model the bossings. 

The most serious condition will be when the vibration 
is of the whole hull, and is due to synchronism between 
one of its natural frequencies and the main-engine 
revolutions. It can be reduced in so far as the balance 
of the main engine may be still further capable of 
improvement, but the actual hull frequency cannot be 
appreciably altered by any stiffening of the structure ; 
to alter the frequency by 5 per cent. would mean an 
addition to the inertia of some 10 per cent., which in 
a completed ship would not be possible. The only real 
way to eliminate this vibration is to reduce the main- 
engine revolutions, and this may mean some sacrifice of 
sea speed, as it is not always possible to develop the full 
power at the lower revolutions, especially with a recipro- 
cating engine already running at a high mean pressure. 

In conclusion, it is hoped that the account given in 
the paper will be of interest as showing the special 
problems in vibration which the naval architect has 
to face, and the methods he is using to deal with them. 
Progress has been rapid of recent years, but it is 
evident that much yet remains to be done before the 
vibrationless ship can become areality. One encourag- 
ing sign is that the shipbuilder has at last begun to 
realise the possibilities of elastic mountings for small 
| auxiliary machines, and the spread of such methods of 
suspension to larger units is only a matter of time. 
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| 
‘NEW INTERNATIONAL BRIDGES, 
| BETWEEN CANADA AND THE 





UNITED STATES. 


RECENTLY, two international highway-bridge systems 
| spanning the St. Lawrence waterways, have been con- 
| structed giving improved facilities between the United 
| States and Canada. One of these consists of a varied 
series of bridges crossing the St. Lawrence at the 
picturesque archipelago known as the Thousand 
Islands, about 150 miles above Montreal. This 
region is noted for its scenic beauty, and an 
endeavour was made to produce a scheme which would 
harmonise with the surroundings. The other bridge, 
which has been designated the Blue Water Inter- 
national Bridge, is situated at the point on the water- 
ways known as the St. Clair River, where this leaves 
Lake Huron. This bridge connects Port Huron, 
Michigan, and Sarnia, Ontario, and provides a link 
| between the Chicago area on the one hand, and the 
| Toronto district on the other. The commercial value 
| of this connection will be obvious. 

The inauguration of the Thousand Islands Bridge 





~ | system took place on August 18, the ceremony being 


| attended by President Roosevelt of the United States, 

and the bridge was formally opened by the President 
| jointly with Mr. Mackenzie King. Owing to the 
;manner in which the river is broken up at the site, 
the Thousand Islands Bridge is, as stated above, a 
| series of bridges of various types, the choice having 
| been influenced by the topographical and geological 
|formations of the district. The whole system is 
approximately 9} miles long. It has been constructed 
under the auspices of the Thousand Islands Bridge 
Authority, Watertown, New York, which was organised 
to co-ordinate the interested parties on both sides of 
the international boundary, the project having been 
begun on May 1, 1937. It consists of three sections, as 
follows: At the south end there is first the so-called 
American Crossing, which is entirely in United States 
territory ; a second includes the International Bridge 
proper, this being actually a short crossing over the 
relatively narrow creek along which runs the boundary 
separating the two countries ; and thirdly, the Canadian 
Crossing, which is entirely in the territory of the 
Dominion. 

In the first section, or American Crossing, a suspension 
bridge carries the highway from the United States 
mainland to Wellesley Island, which is also United 
States territory. This bridge has a main span of 800 ft., 
and two aide spans of 350 ft. each. According to the 
requirements of the United States Army Corps of 
Engineers, a clearance of 150 ft. is provided, this being 
the main traffic channel of the St. Lawrence River at 
this point. The bridge and its approaches are sup- 
ported on 46 piers, most of which rest on rock, while 
the remainder are on spread footings where rock was 
found to be of irregular profile. 

From the American Crossing the highway, built by 
the State of New York, traverses Wellesley Island to 
|the narrow creek above mentioned and known as the 
| International Rift, marking the boundary between the 





Pollard and | local type, and the balance of the machine responsible | two countries. The bridge over this channel from 


Wellesley Island to Hill Island, which is in Canadian 
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territory, is a 90-ft. rigid-frame arch of reinforced 
concrete, faced with pink granite, having a clearance 
of 16 ft. at the centre of the span. The roadway on this 
bridge is 30 ft. wide, and there are two sidewalks 
each 4 ft. wide. A bronze tablet mounted on the 
railing and a brass strip across the roadway indicate 
the exact position of the international boundary. 

The third section, or Canadian Crossing, carries the 
highway first from Hill Island to Constance Island. 
thence to Georgina Island. and finally the 
Canadian channel to the Ontario mainland. Three 
bridges are required in this length. The first, between 
Hill Island and Constance Island, is a 600-ft. continuous 
truss having a centre pier resting on a rock known as 
Benson Island. The crossing from Constance to 
Georgina Island is made by means of the steel arch 
shown under construction in Fig. 1, and having a 
span of 348 ft., while the third crossing, over the 
Canadian channel from Georgina Island to the Canadian 
mainland, is a suspension bridge. It has a main span 
of 750 ft.. and two side spans of 300 ft. each, the 
clearance over the channel being 120 ft. This bridge 
is illustrated in Fig. 2. 

This combination of structures piers 
One of these, on Georgina Island. is of special interest. 
as it serves a three-fold purpose, namely, an anchorage 
for the suspension bridge, an abutment for the arch. 
and, thirdly, a support for one of the girder spans on 
the viaduct over Georgina Island. One of the main 
piers of the suspension bridge rests on « shoal where 
the average water depth is about 11 ft., the other main 
pier being on a cliff on the Canadian mainland and 
entirely out of water. 

The two main bridges of the system, namely. the 
suspension bridges over the American and Canadian 
channels, have many féatures in common. They 
provide a two-lane roadway. having a width of 22 ft., 
and two foot walks, each 3 ft. wide. The roadway on 
these bridges of concrete-filled I-Beam Lok 
floor having a depth of 44 in. Each of the two main 
cables is 1} in. in diameter and has 37 strands. 

The total cost of the whole bridge system. exclusive of 
the interconnecting highways.was estimated at 404.0001. 
The American Crossing actually 193.5001... the 
Toternational Crossing 6,500/.,and the Canadian Cross 
ing, 203,0C01. The highway on Wellesley Island was 
constructed, as mentioned above, by the State of New 
York. while those on Hill Island and on the Canadian 
mainland were built the Ontario Department of 
Highways. The financing was accomplished by revenue 
bonds, which will be repaid from tolls, after which the 
bridge will bccome a free public crossing. 

Messrs. Robinson and Steinman, New York, 
responsible for planning the bridge, Messrs. Monsarrat 
and Pratley, Montreal, being associated with them in 
the construction of the Canadian Section. The prin 
cipal contractors for the superstructure for the American 
Crossing were Messrs. The American Bridge Company, 
New York; and for the Canadian super 
structure, Messrs. The Canadian Bridge Company. 
Walkerville. Ontario 

The Blue Water International Bridge, crossing the 
St. Clair River, and illustrated in Fig. 3, opposite, 
is about 1} miles in length, and has been erected at 
a cost of about 400,000]. The engineers for this bridge 
were Messrs. Modjeski, Masters and Case, Philadelphia, 
Pa., and their Canadian associates were Messrs. Von 
sarrat and Pratley, Montreal. Construction was begun 
June 21, 1937. The bridge crosses a 


which traffic during navigation months is heavier than 


across 


involved 22 


consists 


cost 


by 


were 


Crossing 


on any other inland waterway of the world, while 
in winter, heavy ice floes are continually moving, 
for which reasons the engineers decided upon an 
arched cantilever design. as shown in the illustration. 
For political reasons, the project was divided into 
three sections, including the Canadian approach, 


2,657 ft. long, constructed by the Ontario Department 
of Highways; the main span, an international struc 
ture; and the United States approach, 2.301 ft. in 
length, for which the Michigan State Highways Com 
The central 
financed by the issue of public honds, underwritten by 
a United States firm of bankers 

The international portion of the bridge consists of 
& main span of 871 ft. of arched cantilever form, and 
two anchor arms, each of 326 ft. The central sus 
pended portion, which was erected by the cantilever 
method, is half the central span in length, and has a 
maximum depth of 68 ft. at the centre. In view of the 
heavy traffic carried on the river, the bridge has a 
vertical clearance of 150 ft. above high-water level. this 
having been stipulated by the military authorities of the 
United States. The central portion of the structure is 
on a straight line, but the two approach viaducts curve 
to the south. The approaches are very similar, though 
not precisely symmetrical, each having a pair of deck 
trusses and braced towers, followed by plate girders and 
trestles leading down to the short embankment fill and 
the inspection plazas, where the inspection buildings and 
administration offices are located. On the United 
States side the approach has a grade of 4-31 per cent 
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while the Canadian approach is on 
4-25 per cent. 

The foundations of the Michigan approach are all on 
spread footings. Those of the Canadian approach are 
generally on spread footings, although a number are 
supported on piles where the structure passes over 
the edge of a slough backwater area. Altogether, 
about 14,000 lineal feet of piling was used under the 
piers on the Canadian side, the average depth of these 
piles being about 25 ft. 

The two main bridge piers are carried down to rock 
at a depth of 95 ft. below low-water level. Each pier 
consists of two evlindrical shafts, resting on a 
cylindrical caisson, and tied together at the top with 
strut. The cylindrical foundation shafts are 
located on the shore line. and are 26 ft. in diameter 
at the bottom, decreasing to 24 ft. in diameter for the 
upper portion. Above ground level the main piers, 
as will be seen, take the form of a portal frame about 
52 ft. high, and support the main shoes of the cantilever 
structure. which at these points is 113 ft. deep. The 
bridge highway is 32 ft. wide between kerbs, and is 
marked out for three traffic lanes. On the south side 
of the bridge a 4-ft. foot walk has been provided for 
the use of pedestrians 

By agreement, the Michigan State Bridge Commis- 
sion maintains and controls the entire undertaking. 
although, as described, the three principal sections of 
the main bridge have been constructed by different 
The structure will be a toll bridge, under 
to amortisation, &c.. and its 
owners are responsible for furnishing and maintaining 
the necessary buildings and equipment for customs and 
emigration inspection in both countries. 


each 


a cross 


organisations. 
certain limitations 


as 


a gradient of, ROAD 


| 80 closely on parallel lines. 


The principal contractors in this case were Messrs. | 


The Missouri Valley Bridge and Iron Company and 
Messrs. The Kansas City Bridge Company, jointly, for 
the main piers on both sides; Messrs. The Wisconsin 
Bridge and Tron Company for the superstructure of the 
Port Huron approach ; Messrs. The American Bridge 
Company for the main span; and the Hamilton and 
Sarnia Bridge Companies for the superstructure on the 
Ontario side. 
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DEVELOPMENT IN GREAT 


BRITAIN.* 
By F. C. Cook, C.B., D.S.O.. M.C., M.Inst.C.E. 


THERE were roads of sorts in Britain long before 
the advent of the Romans, but it is to them that we owe 
the system from which, to a great extent, all subsequent 
development grew. The Watling-street, from Dover 
to Shrewsbury and thence to Chester; Ermine-street. 
from London to Lincoln; the Great North-road, from 
London to York; Icknield-street. Stane-street. the 
Fosse-way and many others are still shown on ow 
maps, coinciding in great measure with the routes 
which we call by the same names to-day, but diverted 
here and there to serve the needs of succeeding genera- 
tions until in some places the original alignments are 
almost indistinguishable from the fields through which 
they pass. 

In planning their roads it is evident that the Romans 
had as their objectives points of military importance 
suitable for further operations along ever-extending 
frontiers. They doubtless took advantage of the lines 
of existing trackways and of the local knowledge which 
would long previously have determined such factors 
as the best crossing point of a river and the easiest 
track through swamp and forest. Gradients were rarely 
considered, but in other respects physical conditions 
were perhaps the dominant factor in determining the 
general run of the early roads in this country, as in al 
others, and it is more than a coincidence that the 
ancient Roman roads and the modern railways run 
The thoroughness of the 
Romans in the construction of their roads is proverbial 
Between two parallel trenches the loose soil was 
excavated until a solid foundation was reached. or 
in swampy districts, piles were driven or brushwood 
laid, to form an artificial base. On this a bed of 
large stones was laid, then a layer of rubble, about 
9 in. in thickness, and on this again a coat of some 
6 in. of finer material, sometimes of broken brick or 

* Paper read before Section G of the British Associa 
tion at Cambridge on Monday, August 22, 1938 
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Fig. 3. Brive Water INTERNATIONAL BRIDGE Over THE St. CLAIR RIVER 


pottery, on which was placed the final paving made 
up of carefully dressed blocks of the hardest stone 
available. 

In one sense the modern road engineer has reason 
to envy the conditions under which his Roman prede- 
cessors worked, for they laid 
untrammelled by vested interests or local jealousies, 
and with no end to seek but the end in view. The 
framework still remains, but our forefathers failed in 
succeeding ages to apply the example which had been 
set them, so that the network of highways and by-ways 
which 
part with neither definite aim nor continuity of pur- 
pose—here following what originated as a track for 
sheep or cattle, there making a long detour to march 
with the boundary fence of some powerful lord, or 
serving as a connecting link between isolated dwelling- 
places, long removed from human ken. In consequence, 
the work of the modern roadmaker became to a large 
extent one of adaptation, 
his predecessors had left to him ; 
width by enclosures and encroachments, 
as to alignment by the haphazard happenings which 
have given us the roads of to-day. 


Nineteenth Century the local government of the country 
was in the hands of practically non-elective bodies, 


|composed almost entirely of the class upon which 


| 


down their highways | 


| 


would fall the financial burden of the duties which 


| they were appointed to discharge, and that the central 


government was too busily concerned in the struggle 
for its own existence, or in waging war upon the 
Continent, to have time to spare for such mundane 
matters as means of communication at home. A 


| Turnpike Act had been passed in 1663 which vested 


now traverse the land evolved for the most | 


| the plough. 
making the best of what | trolled by 
hampered as to| | possessed neither 
and tied | 


the principal highways in trustees or commissioners, 
authorised to erect toll gates and to levy tolls for the 
maintenance of the routes which they controlled ; 
but all other roads were still administered by an Act 
of 1555, which provided that each parish should elect 
two surveyors to supervise the upkeep of the roads 
by a form of compulsory labour, known as “ statute 
duty,” 

A combination of forced labour, con- 
surveyors of highways who, as a rule, 
qualifications for their office nor 
received payment for their services, could hardly be 
expected to yield satisfactory results ; yet this system, 


| or lack of it, remained in force until 1835, when the 


The decay of the road system which the Romans | 
laid out synchronised with the set-back to security | 


and civilisation which followed their departure. In 
medieval days the maintenance of roads and bridges 


owed more to the efforts of religious houses than to | 


those of the civil power. True, the principal roads 
were under the jurisdiction of the Crown and were 
described as “royal” roads; but the 
were large landowners, and were the only bodies with 
any sense of corporate responsibility for the welfare 
of the traveller or the means by which he could reach 
hie destination. The standard of road maintenance, 


monasteries | 


no matter whose the responsibility, was extraordinarily | 


low. InChaucer’s time vehicular traffic was so unusual 
as to call for no special provision in the way of roads, 
and many of our existing stone bridges were originally 
built only of sufficient width for saddle and pack 
horses, which were in general use for the transport of 
travellers and merchandise. 

The first stage-coach in Britain commenced to run 
between Leith and Edinburgh in 1610, although it 
was not until 1659 that this mode of conveyance was 
inaugurated in England. A journey from Bath to 
London in the latter half of the Seventeenth Century 
took three days. Later, the method called * posting ” 
became popular, whereby relay horses were kept at 
certain roadside inns known as posting houses, and 
gave rise to those old-fashioned hostelries the 
decadence of which was lamented a generation ago, but 
which the advent of the motorist has done so much 
to revive. 

It must 


80 


be remembered that until well into the 


| twenty 





cost of maintaining and repairing the highways was 
made a charge upon the parochial rates. 

The inauguration in 1784 of the mail-coach system 
throughout the country, in place of sending mails by 
a mail boy mounted on horseback, gave a decided 
impetus to road improvement. It began to be realised 
that roadmaking was a work demanding skill and 
training, and the names of famous road engineers 
came into prominence. Telford, the greatest of them 
all, was the son of an Eskdale shepherd, commenced 
life as a stonemason, and became the first president 
of the Institution of Civil Engineers. The work for 
which he will always remain famous was the con- 
struction of the road from London to Holyhead, 
which was completed in 1830, after the labour of 
years. This road, together with the con- 
struction of the beautiful Menai Bridge and the 


incumbent upon those who held land under | 





The method employed by Macadam was to spread 
a course of broken stone, 3 in. to 5 in. in thickness 
upon the natural road bed, which had been previously 
rolled to a uniform surface. When this was con- 
solidated, a second and sometimes other coats were 
imposed until the necessary thickness was attained, 
when a thin layer of binding material was washed into 
the interstices so as to form a compact and impervious 
surface. As engineers, there is no comparison between 
Telford and Macadam, but the latter was a very able 
propagandist, and, largely as the result of the labours 
of both, the standard of roadmaking was so raised 
that in 1836, the daily mail from London to Bir- 
mingham took only 12 hours, and to Manchester 
17} hours. 

The development of another branch of engineering— 
that of the railway—had its effect upon the road. From 
the date of Stephenson’s first success in 1825, for another 
thirty years or so, the idea was frequently advanced 
that the days of the road were over, or at any rate 
that expenditure on roads could be strictly limited, if 
not decreased. The fallacy became more apparent 
as years went on, but its influence on the activity of 
roadmaking in this country was serious, and it was 
not until the passing of an Act in 1878, which entirely 


| abolished the Turnpike system, followed by the Local 


improvement of Helyhead Harbour, had drawn from | 


Parliament grants of three-quarters of a million pounds, 
and from that date there existed in England, after a 
lapse of almost 14 centuries, at least one completely 
good road, connecting termini nearly 250 miles apart. 


Telford’s system was akin to, if not based upon, | 


that of the Romans. He used a foundation of large 
stones, chiefly about 9 in. in depth in the centre and 
5 in. at the sides, thus obtaining his camber in a 


manner which differs from the modern practice of | 


forming a convex road bed. The interstices between 
the stones were filled in with small fragments well 
rolled in. On this he laid 6 in. of stone broken to a 
24-in. ring and finished the whole with a coating of 
gravel free from earth or clay. 





Government Act of 1888, which led to the establish- 
ment of County Councils and the appointment of 
County Surveyors whose functions were primarily 
directed to the improvement of main roads, that we 
began to make up the leeway which had been lost. 

Until 1896, the road engineer had, for all practical 
purposes, only the horse-drawn vebicle to take into 
consideration, but in this year was passed the Loco- 
motives on Highways Act, which, in effect, lifted the 
motor car from the class of road locomotive and 
removed all major restrictions to its development. 
Thus was brought into operation a class of traffic 
until then unknown, and highway authorities were 
faced with a problem the magnitude of which became 
more evident as years went by, until it was apparent 
that it could no longer be considered as mainly of local 
importance, 

The first real step in the direction of assistance from 
the National Exchequer was in 1909, which saw the 
constitution of the Road Board, a body which was 
entrusted with the administration of a fund which 
amounted to about 1} million poundsa year. The Road 
Board did useful work, but the means at its disposal 
were inadequate to cope with the expansion of traffic 
following the great war, and the Board was superseded 
by, or rather merged in, the Roads Department of the 
Ministry of Transport, which was created in 1919. 
Provision was then made for a Road Fund, the pro- 
ceeds of which were raised by the direct taxation of 
mechanically-propelled vehicles, which were to be 
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devoted exclusively to the upkeep and improvement of | ment on the penetration method the metal was pre- | advanced to justify definite pronouncements, although 


public highways. 

For the purpose of administration of the Road Fund, 
the whole of the roads in the country were classified as 
from April 1, 1921. The most important traffic routes 
(now 15-1 per cent. of the whole) are placed in Class I 
and are subsidised (subject to certain variations) to the 
extent of 60 per cent. of the approved annual expendi- 
ture on improvement and maintenance. Roads of 
secondary importance (now 9-5 per cent. of the whole) 
are placed in Class II, the subsidy in this case being 
50 per cent. The remainder (75-4 per cent.) regarded 
as primarily of local importance are assisted by occa- 
sional grants towards definite improvement schemes. 

The next change was effected by the Local Govern- 
ment Act, 1929, which transferred the highway func- 
tions of Rural District Councils in England and Wales 
(subject to certain provisions as to delegation), and of 
District Committees in Scotland, to the County Coun- 
cils, and made County Councils also the highway 
authorities for classified roads in Urban Districts 
(England and Wales) and small Burghs (Scotland). 
This measure had the result of reducing the number of 
highway authorities from 2,200 to 1,438. Since the 
passing of the Local Government Act, 1929, the consti- 
tution of the County districts in England and Wales 
has been subject to changes as a result of the reviews 
under the provisions of Section 46, and the position at 
the end of year was as follows :— 


England and Wales. Mileage. 

62 county councils , _ 118,500 
29 City of London and metropolitan 

boroughs oes , 2,342 

83 county boroughs , s 13,486 
949 municipal boroughs and urban dis 

tricts , 18,774 

Scotland 

33 county councils 23,044 

24 large Sendo 1,907 

171 small burghs 851 

1,351 178,904 


The latest development followed the Trunk Roads 
Act, 1936, which constituted the Minister of Transport 


the highway authority for approximately 4,500 miles | 


of Class I roads, denominated trunk roads. The 
Minister is responsible for the whole of the expenditure 
on the improvement of these roads, but the executive 
work is carried out by County Councils and other 
highway authorities under agency agreements. 

The Transition Period. 
consideration of the chief factor which has revolu- 
tionised the work of the road engineer within the last 


40 years, viz., the almost complete change in methods | 


of road transport. From a financial point of view it 


is fortunate that the change was by way of transition, | 


rapid, but by fairly level steps ; but to the road engineer 
it was this very factor which rendered the problem hard 
to solve. There is no engineering difficulty in con- 
structing a road strong enough to bear the heaviest unit 
load, in making a track capable of enabling a mech- 
anically-propelled vehicle to negotiate a curve at any 
practicable speed, or in providing a surface which will 
enable a horse to pull a heavy load with certainty of 
ood foothold and the minimum of tractive effort. 
he trouble arises in the endeavour to devise a means 
of providing for all these desiderata at one and the 


same time, and at such cost as will keep the financial | 


burden within reasonable limits. The driver of the 
heavy commercial vehicle, the steam tractor and the 
horse-drawn dray ; of the motor ‘bus and the farmer's 
trap; the pleasure motorist, the motor cyclist, the 
pedal cyclist and the rider to hounds—each has an 
equal right to the road, and all expect that it shall be 
made to suit them at one and the same time. 

The complete metamorphosis brought about by the 
advent of the internal-combustion engine called for the 
invention and application of entirely new methods, 
and road engineers can claim that the demands made 
upon them in this respect were fully met. At the 
beginning of the present century the roads outside 
built-up areas were almost entirely water-bound, de- 
signed to carry the slow-moving, horse-drawn, steel- 
tyred traffic of the day. Under the stress of mech- 
anically-propelled, rubber-tyred vehicles, the water- 
bound surfaces quickly went to pieces, potholes and 
corrugations developed, and the dust nuisance was 
intolerable. An effectual, if temporary, remedy against 
dust and disintegration was found in coating the road 
surface with tar, but this was successful only in the 
case of light traffic, and the development of motor 
transport for commercial purposes, coupled with the 
increasing use of steam and petrol lorries carrying 
heavy loads on solid tyres, and, above all, the ubiquity 
of the motor ‘bus, quickly showed that the application 
of a thin film of tar was of little effect in affording 
lasting protection. 

The next step forward consisted in the use of tar, or 
tar mixed with bitumen, as a grout to the road metal, 
in order to form a homogeneous mass. As an improve 


This survey leads us to the | 





coated with a mixture of tar and/or bitumen in order 

| to form what is known as tar macadam. AA still later 
development has been in the use of a thin carpet of 
bituminous material applied to the road surface in a 
coat not exceeding | in. in thickness, serving both as 
}a substitute for complete reconstruction and as a 
| more lasting and economical means of protecting the 
| road surface than could be achieved by the recurring 
operation of tar spraying. 


Road Research.—Recognition of the need for extended 


| scientific methods was given by the Minister of Trans- 
| port in 1929, when a Road Research Laboratory was 
established, the control of which is now vested in the 
Department of Scientific and Industrial Research, 


acting on the advice of a Road Research Board which | 
embankment, London, E.C.4. 


| comprises engineers and scientists versed in various 
| phases of the subject. In order that research may go 
hand in hand with practical application, the work 
of the Board is linked with that of the Experimental 
Work on Highways (Technical) Committee of the 
Ministry of Transport, under whose advice and direc- 
tion full-scale experiments are conducted on roads in 
various parts of the country. 

One of the primary tasks of the Research Laboratory 
is to investigate the fundamental principles underlying 
the behaviour of materials used in road construction, 
and for this purpose methods of measurement have 
| been devised, based on similar principles to those in 
}use in other branches of research work. Another 
important requirement is to devise laboratory testing 





methods which will materially shorten the long period 
which must otherwise elapse before an opinion can be 
formed of the results obtained under practical road 
conditions. This has led to the design and construction 
| of three testing machines with diameters of 5 ft. 6 in., 
38 ft. and 110 ft., respectively. The smallest machine 
is of the mortar-mill type and consists of a pan upon 
which is placed the material under test, which rotates 
| rapidly under a single test wheel. The 38-ft. machine 
consists of eight wheels, equipped with solid or pneu- 
| matic rubber tyres, mounted on arms attached to a 
central spindle and revolving at a speed of up to 
20 m.p.h. on the testing track. The 110-ft. machine 
is an ordinary commercial heavy lorry weighing 19} tons 
when fully loaded, driven electrically at speeds up to 
|45 m.p.h The largest machine approximates most 
nearly to road conditions but takes a correspondingly 
longer time to test a particular material to destruction. 
It is essential to be able to correlate the results of tests 
| on these machines with results obtained under actual 
road conditions, and to enable this aspect of the problem 


| 


| its technique has reached a stage which has rendered 
| it possible to draw provisional conclusions of practical 
value with respect to the choice of alignment as influ- 
enced by subsoil conditions, the selection of soils 
suitable for the construction of embankments and the 
| degree of stability which may be anticipated from 
| the slopes of cuttings. 


(To be continued.) 








CATALOGUES. 


| Hlectric Cables.—A very interesting brochure illus- 
trating and describing some notable cable installations 
has reached us from Messrs. Callender’s Cable and Con- 
struction Company, Limited, Hamilton House, Victoria 


Cable Manufacture.—Messrs. Crompton Parkinson, 
Limited, Bush House, London, W.C.2, have recently 
issued a strikingly illustrated brochure descriptive of the 
manufacture of cables at their Derby works, fully 
explaining the production methods employed. 

Jointing Materials—Among the many publications 
recently issued by Messrs. British Insulated Cables, 
Limited, Prescot, Lancashire, is one devoted exclusively 
to materials and accessories used in jointing cables, 
insulated with paper, rubber or bitumen. 

Structural Steels.—Messrs. Dorman, Long and Company, 
Limited, Middlesbrough, have issued an attractive 
brochure which deals with their high-tensile, rust- 
resisting Chromador steel, which is being increasingly 
used by naval architects and structural engineers. 

Pumps and Electric Motors.—Messrs. The Harland 
Engineering Company, Limited, Alloa, Scotland, have 
recently published catalogues dealing with their Spiro 
glide centrifugal boiler-feed pumps for high duties and 
pressures; with their Monoglide single-stage pumps ; 
and also with motors suitable for driving them. 

Milling Machines.—We have received from Messrs 
Craven Brothers, (Manchester), Limited, Vauxhall 
Works, Reddish, Stockport, a folder illustrating their 
Craven-Rigid millers, and also a leaflet describing the 
Craven-Marmnano spiral-bevel gears produced by a 
continuous-generating process. 

Stainless Steels —Messrs. Samuel Osborn and Com 
pany, Limited, Clyde Steel Works, Sheffield, have sent 
us a copy of a new catalogue which describes the many 
uses to which their “ Evershyne”’ and “ Austenitic ” 
steels are being put. These stainless and acid-resisting 
steels are non-magnetic and require no special heat- 
treatment. 

Refractories.—From the Refractories Department at 
Ilford, Essex, of Messrs. J. H. Sankey and Son, Limited 
(Canning Town), a booklet has reached us giving full 
particulars of their various brands of firebricks and 
cements. A feature of this booklet is that the natural 





to be studied sections of exactly similar materials have 
been laid on a road adjacent to the Laboratory, with a 
carriageway 30 ft. in width carrying some 18,000 tons 
a day. There are certain factors which apply on the | 
road (such as variation in climatic conditions, the | 
| loading and the paths of vehicles, coupled with inter- | 
| mittent and sometimes relatively long periods of rest) | 
| which cannot be reproduced in the laboratory where | 
the wheels of the testing machine follow a track which | 
jcannot be materially varied, thus leading to highly 
| concentrated wear; but the investigation is being 
actively pursued in the hope of securing a degree o 
calibration which will enable reliable estimates to be | 
| formed of the behaviour of various materials in practice. | 
Careful observation is kept of the materials tested under | 
the machine and on the road, and in the latter case | 
instruments have been devised which record auto- 
matically the movement of traffic and the temperature | 
and moisture conditions of the materials under test. | 

Another apparatus, called a profilometer, has been 
designed to measure the irregularities of road surfaces. | 
This instrument takes a record of the profile of the | 
road and gives a graphical indication of the upward | 
movements of a recording wheel relative to sixteen other | 
wheels travelling along the road surface. The sum | 
of these movements expressed as inches per mile 
furnishes an index of the riding qualities of the road | 
surface. Methods have also been devised of measuring | 
the impact forces between the road and the wheels of | 
various types of vehicles, pressure distribution on the | 
tyres and other factors which are of scientific interest | 
in determining the relation between the road and the | 
vehicle. 

Reports of the Road Research Board and of 
the Committee in Charge of Experimental Work are 
issued at frequent intervals, and the results of special 
researches or investigations are published as separate | 
documents from time to time. 

Soil Physics.—It is only recently that research into 
the properties of subsoils has been undertaken in this 
country, at any rate from the point of view of road | 
construction. From this aspect the main objects of 
investigation concern those factors which control the 
behaviour of subsoil as a foundation material in such a 
manner as to increase its bearing capacity and stability, 
although it will be recognised that the subject is of far 
greater importance in those countries where both earth 
and gravel are utilised as road surfaces, after appropriate 
treatment. Study of the subject is not yet sufficiently 


| 





colour and texture of each brand is shown by means of 
coloured illustrations. 

Escalators.—A very interesting and profusely illus- 
trated catalogue describing many installations of esca- 
lators carried out by Messrs. J. and E. Hall, Limited, 
Dartford Ironworks, Kent, at departmental stores and 
elsewhere, has reached us. It is clear from this that the 
well-established reputation of the firm is fully sustained 
in this special field of manufacture. 

Heating, Ventilating and Air-Conditioning Plant.—Air- 
conditioning forms the subject of a new and interesting 

ublication issued by Messrs. Davidson and Company, 
imited, Sirocco Engineering Works, Belfast, Northern 
Ireland. It includes a description of an installation at 
the Central Library and Art Gallery, Sheffield, and also 
one at the Liverpool Works of Messrs. Tate and Lyle, 
Limited. 

Lubricants.—With illustrations referring to many 
parts of the world where their business is represented, 
and including extracts from various journals describing 
their products, a recent issue of “The Germ Triangle,” 
published by Messrs. Germ Lubricants, Limited, City 
Gate House, Finsbury-square, London, E.C.2, shows 
how wide are the ramifications of the modern lubricating 


industry. 

Machine Tools.—With the information of their —- 
ment as sole agents for Great Britain, Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware-road, The 
Hyde, London, N.W.9, have sent us copies of catalogues 
published by Messrs. Giddings and Lewis Machine Tool 
Company, Fond du Lac, Wis., U.S.A., who specialise in 
the manufacture of floor and table types of horizontal 
boring and drilling machines. 

Flameproof Motors.—An entirely new range of elec- 
tric motors, now manufactured by Messrs. Lancashire 
Dynamo and Crypto, Limited, Trafford Park, Man- 
chester, is described in a brochure sent us by this com- 
pany, entitled ‘“‘ Buxton Certified Flameproof Motors.” 
Both alternating-current and direct-current types, 
ranging from fractional to 400-h.p. sizes, are available in 
designs which meet the requirements of the Ministry of 
Mines regulations. 

Stainless Steels.—Information regarding the machining 
and the manipulation of stainless steels manufactured 
by Messrs. Firth-Vickers Stainless Steels, Limited, 
Staybrite Works, Sheffield, 9, is to be found in two 
elaborate catalogues which have reached us from this 
firm. Both these compilations are attractive and 
instructive, and will be welcomed by users of “ Stay- 
brite’ rust, acid and heat-resisting steels. They will 
enable the wide application of this material possible in 
modern architecture, of which many examples are given, 
to be appreciated 
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THE CUNARD WHITE STAR the significance of which has been so graciously | vening sailings will be taken by the Queen Mary, 
LINER | recognised by Their Majesties King George VI and | thus providing a weekly departure in each direction. 


QUADRUPLE-SCREW 
* QUEEN ELIZABETH.” 


Tue launch of the Cunard White Star liner 
Queen Elizabeth, on Tuesday last, September 27, 
by Messrs. John Brown and Company Limited, 
Clydebank, in the presence of Her Majesty the 
Queen and the two Princesses, brings a step nearer 
to completion the programme of reconstruction 
initiated, nearly nine years ago, when the decision 
was taken to build the Queen Mary. That vessel, 
the performances of which have done so much to 
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| Queen Elizabeth. Her Majesty the Queen per- 
formed the ceremony of conferring upon the erst- 
| while *“* No. 552” the name of “ Queen Elizabeth.” 
| Views of the vessel shortly before her launching, and 
of the hull and machinery under construction, are 
given in Figs. 1 to 5on Plate XVI, and Figs. 6 to 18 
on this and the following pages, and page 394. 

It is unnecessary to elaborate the history of 
the great company whose conjoint house-flags the 
Queen Elizabeth will wear, or the circumstances 





which have led to her construction. Both sequences 
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An ample margin of power is being provided, with 
the intention that departures and arrivals shall 
take place at stated hours at each terminal port. 
In favourable circumstances it is expected that the 
Queen Elizabeth will make the westbound passage 
from Cherbourg to New York in about four days. 
Even in unfavourable weather conditions, however, 
the designed departure schedule should be easily 
maintained, since the design of the machinery, the 
use of oil fuel, and the high degree of organisation 
obtaining at both terminals make it possible, should 
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Fic. 6. THe Vesset tn Frame, VIEW FROM ASTERN. 


enhance British prestige on the North Atlantic, 
was laid down at the Clydebank yard in December, 
1930. Economic conditions necessitated a cessation 
of work upon her just a year later, and more than 
three years elapsed before the improvement in 
world industrial conditions justified its resumption. 
To that extent, the second ship which was essential 
to maintain the projected fortnightly service may 
be regarded as overdue, but the delay has not been 
without its compensations. The lull in active con- 
struction not only permitted, but encouraged much 
intensive research into the improvement of propul- 
sive efficiency, from which the Queen Mary herself 
benefited and the new vessel may be confidently 
expected to benefit still more. Certain of the more 
obvious points of difference between the two ships 
provide some indication of the trend of that improve- 
ment, notably the reduction in the number of 
boilers from 24 in the Queen Mary to only 12 in the 
Queen Elizabeth, although the quantity of steam 
that will be required by the new vessel is unlikely 
to be much, if any, less than in her predecessor. 
With the experience already obtained with the 
Queen Mary as a guide in design and operation, 
the omens for the success of the Queen Elizabeth 
are particularly favourable. Her status as a 
technical undertaking is no less than her importance 
as an acquisition to the British mercantile marine, 


of events were surveyed at some length in our 
articles describing the Queen Mary,* and it is 
sufficient to recall here that, on July 4, 1940, the 
owning company will celebrate the centenary of 
the entry into the North Atlantic steam passenger 
service of the British and North American Royal 
Mail Steam Packet Company, to which it stands 
in direct succession. The title of “‘ Cunard Line,” 
at first a colloquialism, eventually superseded the 
more cumbrous designation, and in 1934 a merger 
with the White Star Line, founded by Mr. Thomas H. 
Ismay 65 years earlier, brought under one manage- 
ment the two fleets which had been for many years 
the principal British protagonists in the competition 
of the Atlantic Ferry. At the present time the 
Cunard White Star Atlantic fleet comprises 18 
vessels, aggregating 451,911 gross tons. To this 
total, the Queen Elizabeth will add approximately 
85,000 gross tons, and the new Mauretania, now 
fitting out in the yard of Messrs. Cammell, Laird 
and Company, Limited, at Birkenhead, a further 
34,000 gross tons. The service on which the Queen 
Elizabeth is intended to enter in 1940 is between 
Southampton and New York, with an intermediate 
call at Cherbourg, and is to be maintained at regular 








fortnightly intervals throughout the year. Inter- 


* See ENGINERING, vol, cxli (1936), page 521, et seq. 





the occasion require, for the vessel to disembark 
passengers, re-store, refuel, embark a new comple- 
ment of passengers, and proceed on the next voyage 
with a stay of only 12 hours in port. 

| In principal dimensions, the Queen Elizabeth does 
| not differ greatly from the Queen Mary, the increased 
gross tonnage being accounted for by the provision of 
additional deck space and by closing in the open well 
which, in the Queen Mary, separates the forecastle 
from the forward end of the superstructure. The 
overall length is 1,031 ft., compared with the 1,019 ft. 
6 in. of the Queen Mary ; but the beam is the same, 
| at 118 ft., and the height from the keel to the top of 
the superstructure is also the same as in the Queen 
Mary, viz., 135 ft. The height from the keel to 
the top of the forward funnel will be 180 ft., and 
to the mastheads, 234 ft. In appearance the com- 
pleted ship will present an even “ cleaner ” outline 
than the Queen Mary, owing to the unbroken line 
of the main deck, and the absence of cow! ventilators. 
The omission of the third funnel makes possible 
a more generous allowance of deck space for the 
use of the passengers, and the reduced number of 
uptakes and air ducts correspondingly affects the 
planning of the accommodation between decks, The 
increased length of the Queen Elizabeth is mainly 
the result of the greater rake of the stem, this in 
| turn being due to the provision of a third anchor, 
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housed in a hawse pipe incorporated in the stem- 


head. The purpose of the greater rake is to ensure CUNARD WHITE STAR 


a clear drop when the anchor is released and a clear 
hoist when it is again weighed. 

The contract for the Queen Elizabeth was signed 
on October 6, 1936, and the keel laid in December of 
that year. The model researches carried out in the 
builders’ private testing tank, in connection with 
the Queen Mary, were, of course, available for 
guidance in the hull design, but a further extensive 
series of tests was carried out to determine the 
revised form adopted for the new ship. Additional 
piling was provided on th» building slip, and certain 
modifications made to the arrangement of cranes 
and other lifting tackle. Electric lifts were also 
constructed, to convey the men more rapidly to 
and from their work as the vessel grew in height. 

The double bottom, with a height of nearly 6 ft., 
is Continued up the sides as a double skin throughout 
the length of the machinery spaces, to a height of 
about 40 ft. above the keel. The ship is divided 
transversely by 15 watertight bulkheads, which, 
with the longitudinal sub-division, provide in all 
140 watertight compartments below the bulkhead 
deck. High elastic-limit steel has been used exten- 
sively. The weight of the cast-steel stern frame and 
shaft brackets, and the rudder frame and stock is 
nearly 600 tons, of which the rudder represents 
rather more than 140 tons. As will be seen from 
the illustrations, Figs. 4 and 8, it is similar in form 
to that of the Queen Mary. ‘The stern is, of course, 
of the’eruiser type, and bilge keels are fitted. 

The side framing is a combination of main frames | 
of channel section and web frames, usually three | 
frame-spaces apart, throughout the length. Most | 
of the web frames are carried in one transverse | 
plane up to the strength deck, forming, with the | 
partial bulkheads in the side bunkers and between | 
decks, and the webs in the superstructure, a strong 
provision against transverse racking forces. The 
beams are generally of channel section, strengthened 
by reverse angles where local conditions require | 
additional stiffness, and are supported either by | 
four rows of closely-spaced pillars, or by suitably 
stiffened pillaring bulkheads. From the promenade | 
deck upwards the superstructure is divided by five 
transverse expansion joints to avoid incurring, | 
unter heavy-weather or othér adverse conditions, | 
excessive stresses in positions not designed to| 
accommodate them. In the strength decks and | 
sheer strakes, where the ‘greatest stresses are con- 
centrated, double plating has been worked over al 
cohsiderable area. The vessel is being constructed | 
unter the special survey of Lloyd’s Register of | 
Shipping, to receive the Society's highest classifica- 
tion, 100 Al, with a freeboard corresponding to the 
maximum draft permitted by the Board of Trade | 
regulations for subdivision. In the design the full 
requirements of the Board of Trade have been met, 
and the equipment will conform to the latest legis 
lation by which effect is given to the recommenda 
tions of the International Convention for the Safety 
of Life at Sea. 

Cabin, tourist and third-class passengers will be 
carried in accommodation comparable with the high 
standards already set by the Queen Mary. State 
rooms for the cabin-class passengers will be dis 
posed on the sun deck, promenade deck, main deck, 
and A and B decks. Tourist passengers will have 
their staterooms on A and B decks abaft the cabin- 
class accommodation, and on the decks below, but 
principally on C deck. ‘Phe cabin-class rooms are 
either single- or two-berth cabins, the majority being 
arranged outboard, with natural light and ventila 
tion. On the main deck ond A deck amidships, 
sections of the accommodation are sub-divided in 
suites. Other combinations of special rooms can 
be arranged as the demand may require. All cabin- 
class staterooms will be fitted with Thermo-Reg 
mechanical ventilation, with separate supplies of 
cold and warm air, both the quantity and the 
temperature being controllable by the passenger ; 
and, with only a few exceptions, all the rooms will 
have either private bathrooms or private toilets 

en suite, the bathrooms containing both plunge 
and shower baths, supplied with hot and cold 
services of both fresh and salt water. To supple- 


ment the air heating of the rooms, electric heaters 
fitted. 


will be Each of the tourist cabins also, 
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most of which are “ outboard ”’ 
have a private toilet, incorporating in many cases 
a bath and shower. The third-class rooms will be 
of the two-berth and four-berth types, heated and 
ventilated by a Thermotank system, and fitted with 
washbasins supplied with hot and cold running 
water. 

The cabin-class public rooms will comprise a main 
lounge, restaurant and foyer, salon, smoking-room, 
theatre, library, writing-room, observation lounge, 
and verandah grill, in addition to the swimming 
pool, children’s room, gymnasium and curative 
baths, and lounges of various kinds, which are now 
accepted amenities of ocean travel of the highest 
The dining saloon will accommodate the 
whole of the cabin-class passengers at one sitting, 
and there will be also private rooms for small parties. 
The restaurant will occupy the full width of the ship. 
Adjacent to it will be the foyer and main entrance, 
with four passenger lifts and the main staircase, 
serving all the cabin-class passenger decks. The 


class. 


STAR QUADRUPLE-SCREW LINER 


JOHN 
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rooms, will | 





cabin-class social rooms will occupy practically the | 
whole of the promenade deck, 724 ft. in length, on 
which will be the main lounge, theatre (made pos- 
sible by the reduced space required for funnel 
casings), the music room, writing-room, library and 
various smaller apartments. The gymnasium, | 
squash-rackets court, and verandah grill are on the 
sun deck, and the swimming pool on D deck. An 
enclosed promenade will be provided outside the 
public rooms on the deck of that name, and an 
open promenade on the boat deck. 

The tourist-class public rooms will include, in 
addition to the dining saloon and lounge, a smoking- 
room, library, drawing-room, gymnasium, nursery, | 
and suitable provision for light refreshment. The 
tourist passengers will also have the use of the 
theatre. Third-class passengers will have a dining 
saloon, lounge, cinema, smoking-room and winter 
garden. a separate gymnasium and a children’s | 
room, and also an open promenade and sun lounge | 
at the forward end of the sports deck, with con- 
venient access by a special lift and stairway. 

The propelling machinery, also being constructed 
by Messrs. John Brown and Company, Limited, 
is to consist of quadruple-expansion single-reduction 
geared turbines, driving four propellers, and sup- | 
plied with superheated steam by 12 watertube | 
boilers of the Yarrow type, working at 425 lb. per | 
square inch. The steam temperature will be 750| 
deg. F. The main engines will be situated in| 





| helical pinion engaging with the main wheel, the 


| mately 80 tons. 


| and Wolff, Limited, is shown in Fig. 11, on page 384, 
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two engine rooms, the forward room containing; denser serves each set of main turbines, being 
the turbines driving the outer screws, and the arranged on the outboard side of the set in the after 
after room the machinery for the inner screws. | engine room, and inboard in the forward engine 
The four-bladed solid propellers, of manganese} room. The circulating water flows in two passes 
bronze and each weighing 32 tons, turn outwards | through the tubes, the duplicate inlet and discharge 
when going ahead, and are similar to those now branches being situated at the after end of the 


Fic. 10. CHatn-Drags In Posttton. 


fitted to the Queen Mary. The boilers will be | condenser in each case. The temperature of the 
arranged in four boiler rooms, and supplied with | condensate in the wells is stated to be guaranteed to 
combustion air on the closed-stokehold system by | remain within 2 deg. F. of that corresponding to the 
12 electrically-driven fan units. Air preheaters | vacuum as measured at the turbine exhaust flange, 
will be fitted. Oil fuel will be burned exclusively, | under all conditions of operation. Each condenser 
each boiler having seven sprayers, and will be | well will contain a Weir automatic float-operated 
carried in side bunkers and in double-bottom | closed-feed controller, which will allow additional 
tanks under the boiler rooms. For rapid fuelling, | water to be drawn from the feed tank, should the 
six filling stations have been arranged, and it is | level fall, owing to an increased demand by the feed 
anticipated that the complete operation will be | pumps. Conversely, the controller will allow the 
performed in eight hours without interfering with | extesction pumps to draw off any excess of water 
the embarkation of the passengers or the loading | in the circuit and return it to the feed tank, 

of stores. The boiler uptakes will be fitted with, The pumps to be supplied in connection with the 
smoke-observation windows and CO, indicators, for | closed-feed system include eight two-stage, centri- 
the control of combustion conditions, and an instal- fugal extraction pumps, driven by electric motors of 
lation of wet-type dust collectors, in which some | 45 to 55 brake horse-power and a speed range 
600 tons of water will be used per hour in washing between 850 and 1,250 r.p.m., four of these being 
the waste gases, will prevent the deposition of soot | stand-by units ; and eight Weir multi-stage turbine- 
and ash on the open decks. |driven centrifugal feed pumps, four of these also 

Each of the four independent sets of propelling | being reserve sets. Each turbine and pump forms 
machinery will consist of a high-pressure turbine, | a single unit. The turbine, with one pressure stage 
two intermediate-pressure turbines, and a low-|and three velocity stages, will be supplied with 
pressure turbine, grouped round a main gear wheel | steam at 400 lb. per square inch, superheated to 
mounted at the forward end of the line of propeller | 700 deg. F. The pump is of the ring-section type, 
shafting. Each turbine will drive a separate double- | with impellers and diffusers of Monel metal. 

Air will be evacuated from the condensers by 
Weir steam-jet ejectors, arranged in two sets for 
each main condenser. Each set comprises a three- 
stage ejector with single-jet Monel-metal nozzles 
and convergent-divergent diffusers placed vertically, 
with first-, second-, and third-stage coolers contained 
within a single casing. Steam will be supplied to 
The preparation of the mould for | the nozzles at a pressure of 250 Ib. per square inch, 
casting one of the gearwheel centres, weighing | and 650 deg. F. The main condensate, on its way 
51} tons, in the Clyde foundry of Messrs. Harland | to the feed-pump suctions, will cireulate through the 
coolers, the air and the. operating steam passing 
through the cooler tubes ; thus all the heat in the 
steam will be conserved in the feed water. 

From the ejector coolers the flow of the con- 


teeth being of involute form. Astern turbines will 
be incorporated in the casings of the second-inter- 
mediate and low-pressure turbines. The main con- 
densers are of the double-flow type, with tubes of 
cupro-nickel alloy. Each of the main gear wheels 
is about 14 ft. in diameter and weighs approxi- 


9 


Fig. 12, on the same page, shows cores being placed 
in the mould for a gearcase bottom—a 654-ton 
casting ; and Figs. 13 and 14, on the following page, | 
illustrate respectively the top and bottom halves, | densate is through a drain cooler, with a surface of 
as cast. 1,400 sq. ft., which will receive the drainage from a 
The four main condensers, of the Weir regene- | low-pressure feed heater, on the suction side of the 
rative type, are being constructed by Messrs. John | feed pumps, cooling it to 95 deg. F., and raising the 
Brown and Company, Limited, and are of the well- | feed temperature from about 84 deg. to 115 deg. F. 
base form with condensate reservoir. One con- In passing through the low-pressure heater, con- 





























384 


taining 1,€00 square feet of heating surface, the feed 


water will be raised in temperature to 205 deg. F., ot INA RD WHITE 


and on leaving the pump will be delivered to the 
boilers through an intermediate-pressure and a high- 
pressure heater, of 1,200 sq. ft. and 1,100 sq. ft. of 
surface, respectively, in which further temperature 
rises will take place, to 320 deg. F., and, finally, to 
370 deg. F. The heating medium in the latter 
heaters will be bled steam taken from the main 
turbine at 230 Ib. per square inch to the high- 
pressure heater, and at 150 Ib. per square inch to 
the intermediate heater. The bled steam to the 
intermediate-pressure heater will be supplemented 
by the drains from the associated high-pressure 
heater. 

In addition to the main closed-feed system | 
described above, auxiliary systems will be fitted in| 
connection with the auxiliary and turbo-generator | 
circuits. Half of the extraction pumps in these | 
systems will be motor-driven and the other half | 
coupled to steam turbines. The auxiliary feed-| 
pumps are to be turbine-driven, and of the} 
barrel-casing type, with two stages. All are being 
supplied by Messrs. G. and J. Weir, Limited, who 
are also sub-contractors for the supply of pumps 
required for the Mirrlees-Watson air-conditioning 
plant, and for the hydraulic system for operating the 
12 vertical and 37 horizontal watertight doors, for 
which Messrs. J. Stone and Company, Limited, have 
the contract. The pumps for the watertight doors 
will deliver pressure water at 700 lb. per square inch. 

The electrical installation in the Queen Elizabeth 
will be provided from two separate generating | 
plants, situated on either side of a central water- 
tight bulkhead and between Nos. 2 and 3 boiler- 
rooms. Each compartment will contain two 
generating sets, to be supplied by Messrs. The 
British Thomson-Houston Company, Limited. The 
rated normal output of each set will be 2,200 kW at 
225 volts, with an overload capacity of 25 per cent. 
for two hours, and 50 per cent. for five minutes. | 
Each set comprises a 12-stage turbine, operating 
with steam at 390 Ib. per square inch and 730 deg. F., 
and running at 4,500 r.p.m., driving a direct-current 
generator, through reduction gearing, at a speed of | 
600 r.p.m. The condenseris constructed as an integral 
unit with the turbine. Independent extraction pumps, 
ejectors and lubrication circuits are provided for 
each set, but a cross-connection is made between the 
circulating systems of the two units in each generat- 
ing station, so that either pump can circulate ‘the 
other condenser, if necessary. The compartments 
containing the generating sets measure 42 ft. in| 
length, 38 ft. in width, and 28 ft. in height, and the 
switchboard rooms, forward of the generating 
rooms, are 40 ft. long, 29 ft. wide and 15 ft. high. 
The switchboards controlling the generators are each 
23 ft. in length, and will be arranged athwartship. 
The feeder boards are each 24 ft. long, placed fore | 
and aft. From the feeder boards the cables pass 
up both sides of A deck for the hotel-service distri- | 
buting system, and to E deck for the connections 
to motors associated with the main propelling 
machinery. The main cables, of copper, have a 
section of | sq. in., 60 of these cables forming the ring 
main for the hotel services, and 126 cables the ring 
main for the main and auxiliary machinery. From 
the ring mains connections will lead to 50 auxiliary 
switchboards, being so arranged that the port and 
starboard boards can be fed from the generators on 
either side of the ship. The disposition of the | 
auxiliary boards provides a separate control point 
for each of the watertight or fireproof sub-divisions 
within the hull, thus avoiding, as far as possible, | 
the piercing of bulkheads for the passage of cables. 
All the deck machinery, most of the engine-room and 
boiler-room auxiliaries, and the kitchen equipment | 
is electrical, the full services of the ship requiring 
some 650 motors, ranging from } h.p. to 360 h.p., 
and totalling about 16,500 h.p., in addition to about 
30,000 electric lights. For emergencies, there will be 
two Diesel engine-driven sets, each of 75-kW 
capacity, situated on B deck. 

Electricity will be used in the kitchens not only 
for cooking, but also to operate the numerous 
power-driven labour-saving appliances such as 
mixing machines, coffee grinders, washing machines, 
orange-juice extractors, and knife-cleaning machines. 
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Fig. 12. 
applications, at a generated voltage of 220. For 
many purposes, such as the operation of telephones, 
electric clocks, fire-alarm bells, and stateroom calls 
and indicators, current is required at a lower 
voltage than that of the ship’s main supply. For 
such requirements a motor generator set will be pro- 


vided, taking current at 220 volts and delivering | 


at 25 volts. Two emergency batteries, connected 
to this system, will come into action automatically 
in the event of a current failure. 

The equipment for purposes of navigation and 
the safety of life is necessarily elaborate. The four- 
ram electro-hydraulic steering gear is stated to be 
the largest constructed for any ship. 


is the medium through which power is applied to the | 


rams, is delivered by three rotary pumps, driven by 
electric motors of 250 h.p. each, through valves 


The oil, which | 


i 
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circuit. The valve-operating pumps are in duplicate. 
and are driven by 4-h.p. motors, controlled from th 
bridge by a telemotor system which can be operated 
either by the hand steering-wheel or in conjunction 
with the automatic gyro-compass equipment. The 
main power units are so arranged that one, two 01 
three can operate the steering-gear, and any on 
or two can be removed, if necessary, for examination 
or overhaul, without interrupting the functioning 
of the remainder. Each of the three anchors weighs 
approximately 16 tons, and will be provided with 
165 fathoms of chain, the total weight of chain cabk 
carried being about 225 tons. The vessel will be 
fitted with submarine signalling apparatus, three 
large whistles, echo-sounder and depth recorder. 
wireless direction-finder, and a very complete install 


|ation for sending and receiving wireless messages 


Direct current will be employed for all of these| which are actuated by a separate pressure-oil | Twenty-six lifeboats, all self-propelled by high-speed 
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Diesel engines, will be carried in gravity davits, 
requiring only one man per boat for their operation. 
A fire-detection and extinguishing system is fitted 
throughout the ship, with the usual indicators on 
the bridge. 

A considerable amount of dredging was carried out 
in preparation for the launch, both in front of the 
berth and in the River Cart, on the opposite side of 
the Clyde. Much experimental research was also 
undertaken in the model-testing tank, to determine 
such details as declivity of ways, and the weight 


of chain drags required, amounting to 2,300 tons. | 


Views of preparations for the launch are given in 
Figs. 10 and 18. The data carefully collated after 
the launch of the Queen Mary provided a valuable 
basis of calculation, and, no doubt, has contributed 
much to the planning of an operation which, although 
aided by the most modern resources of science and 
engineering, must still be regarded as one of the 
first technical magnitude. 








Protecrep Eartuine Leap.—-An earthing Jead con- 
sisting of either a 7/0-029 in, or 7/0-036 in. conductor 
covered with a lead or lead-alloy sheath has recently 
been placed on the market by the Liverpool Electric 
Cable Company, Limited, 7, Fortune-street, Golden-lane, 
London, E.C.2. 


and corrosion. The conductor can be completely sealed 
against corrosion by soldering over the end, and it can 
be buried direct in the ground and take the place of an 
earth plate. It is easily bent into position. 








It is designed to meet the requirements | 
of the Institution of Electrical Engineers’ regulations, | 
which lay down that every conductor used as an earthing | 
lead must be protected from both mechanical damage | 
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A UNIFORM BUILDING CODE. 
By Rosrns FLEMING. 


“THe record tells us that when Henry Fitz- 
| Elmpre held office as the first Mayor of London, 
the more discreet men of the city provided and 
ordained what amounted to the first English 
| building ordinance. Like the building codes of 
to-day, it treated of those subjects which most 
|occupied men’s minds at the time. This was in 
| 1189, when Richard I was on the throne.’’* 

A uniform building code can be better appraised 
if prefaced with a knowledge of how building codes 
|are made. Since men’s minds are most occupied 
| with different subjects at different times, a model 
| building code is the growth of years. A survey of 
| these years would show the time of the advent 
|of new materials like reinforced concrete, or of 
|methods of construction like fusion welding. The 
development of the skyscraper made necessary 
proper provisions with regard to resistance to the 
force of the wind. It is hard to believe that less 
than thirty years ago the building codes of a number 
of cities included nothing on the subject of wind 
|bracing. Those of Boston and New Orleans 
contained the single sentence, ‘‘ Provision for wind 
bracing shall be made wherever it is necessary.” 

“The Rules and Regulations Relating to the 


*“The History of Building Regulations.” y 
George N. Thompson. Building Standards Monthly. 
Vol. VI, October, 1937, page 11. 





Safety of Design and Construction of Public School 
Buildings in California ” (revised February 8, 1937) 
owes its existence to the earthquake, the initia! 
| shock of which occurred at 5.55 p.m., March 10, 
| 1933. Considerable damage was done in the southern 
part of the State. Many public school buildings 
| were seriously impaired, even if not completely 
|shattered. “If the time of the initial shock had 
| been but a few hours earlier the loss of life among 
| the school children would have been appalling.” 
The State Legislature, then in session, promptly 
enacted a law governing the construction of public 
| school buildings, which law became effective as an 
| emergency measure upon signature by the Governor 
on April 10, 1933. 

An outstanding disaster of the present century was 
caused by an explosion of gas, on March 18, 1937, 
which wrecked a rural high-school building in the 
Texas oil fields, killing 300 scholars and teachers 
; and injuring 40 or more others. According to the 
|report issued by the Texas Inspection Bureau, 
this building was of good construction and planned 
for reasonable safety, but the excessive area of 
| concealed space (58 ft. by 254 ft.) under the building, 
filled with gas pipes and without ventilation, was 
a serious fault. ‘ Practically all faults of construc- 
tion and installation in this building were due to 
lack of supervising power such as would apply 
in communities having city ordinances.”” Several 
| building codes have since been revised to make a 
| like disaster impossible. 
| A sixty-family apartment house in New York 
| City collapsed on June 19, 1936, during erection, 
| causing the death of 18 workmen. Six persons 
were indicted for manslaughter, and the jury attri- 
| buted the collapse to defective design, defective 
| workmanship and improper materials. The code 
|in force had been flagrantly violated, and recom- 
|mendations were made for its amendment. After 
a trial which excited widespread interest the 
| six were found guilty. The owners and builders, 
father and son, and the masonry contractor, were 
| sentenced to terms of imprisonment of from two to 
| five years, and the inspector on the building to 
six months in gaol. Two employees of the building 
|department., a plan examiner and an architect, 
|were also given suspended sentences, the judge 
|remarking that both had lost their positions and 
neither had seen the actual building during its 
construction. 
| A digression may here be permitted to call atten- 
| tion to the Code of Laws of Hammurabi, King of 
| Babylon, 2200 B.c., the first of which laws reads : 
“* If a builder build a house for a man and does not 
| make its construction firm and the house which 
| he has built collapses and causes the death of the 
|owner of the house—that builder shall be put to 
| death.” 
| Strong efforts are being made in many quarters 
|in the United States and Canada, with special 
| reference to which this article is written, to secure 
what may be called a uniform building code. A code 
to meet all requirements in all localities is, of course, 
out of the question. Nevertheless, certain funda- 
mentals are universal. In any region, a group of 
| building officials, architects, engineers and manu- 
facturers of material, can by an interchange of views, 
| draw up a list of fundamentals that apply to that 
|region. Three model codes which have been 
| greatly used by municipalities in framing their own 
building regulations are the code recommended by 
the National Board of Fire Underwriters, the code 
|of the Department of Commerce, and the Uniform 
Building Code of the Pacific Coast Building Officials’ 
Conference. 

The Fire Underwriters’ Code first appeared in 
|1905; the revised reprint of the fifth edition is 
dated 1934. The code is written from the stand- 
point of the fire insurance companies. “It con- 
templates the prevention of fire, and not merely 
protection against it.” As stated in the foreword 
of the fifth edition, “ practically every good-sized 
municipality in every state in the Union used early 
|editions of the National Board Building Code in 
| the framing or revision of their building regulations ; 
and many municipalities adopted it in its entirety, 





~ | or used considerable portions of it.” 


| Recommendations made by the Building Code 
‘Committee of the Department of Commerce have 
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been largely followed. In the beginning of 1934 
the work of the Committee was turned over to the 
American Standards Association. The Building 
Code Correlating Committee of this Association 
in a Bulletin dated July 23, 1937, say; ‘ With the 
exception of the reports of the Department of 
Commerce Building Code Committee, which it 
has accepted as a basis for its work, the Correlating 
Committee has expressed no opinion on the merits 
of various existing recommendations. Eventually, 
it expects to have a series of recommendations 
of its own prepared by sectional committees on all 
the subjects customarily covered in building codes.” 

Among efforts to formulate a uniform building 
code, those of the Pacific Building Officials’ 
Conference are probably at present the most 
prominent. The first issue of the Uniform Building 
Code of this body is dated 1928, the revision of 
1936 being published under date of April, 1937. 
The * Dedication,” printed as a foreword, is much 
to the point with regard to the proper objective 
of a building code It may be quoted in full. It 
reads as follows: “ The Uniform Building Code is 
dedicated to the development of better building 
construction and greater safety to the public, through 
the elimination of needless red tape, favouritism 
and local polities by uniformity in building laws ; 
to the granting of full justice to all building materials 
on the fair basis of the true merits of each material ; 
and to the development of a sound economic basis 
for the future growth of cities through unbiased 
dealing with structural design and 


Coast 


and equitabk 
fire hazards.”’ 

Of the 352 payes of the code, 26 are given up to 
advertisements. The index of 47 pages is a model 
of its kind. Attention may be particularly called to 
one of the features of the code : some 40 references 
ire to requirements of national technical organisa- 
These references are clearly related both 
to their original sources and to a book of reprints 
entitled Specification Documents. The requirements 
referred to are not reprinted in the code. 

The Building Standards Monthly, the official 
organ of the Conference, in the February, 1938, 
issue, lists 196 cities and counties operating under 
the Uniform Building Code. Of 97 had 
adopted the 1937 code or signified their intention 
to do so. Of the whole number, 157 are in the 
Pacific Coast States of California, Oregon and 
Washington, 141 being in California. Among the 
cities in other States are Denver, Colorado, with a 
population of 300,000; Austin, Texas; Lincoln, 
Nebraska ; Topeka, Kansas; Utica, New York. 
Honolulu in Hawaii has also adopted the code. 
The population of the area in which building is 
controlled by this code is about 5,000,000. 

The population of the area controlled by the New 


tions. 


these, 


York City code, which became effective on January 1, | 


1938, over 7,000,000.* The building code of 
Chicago (with a population of 3,400,000) has been a 
subject of revision for many years. On Novem- 


Is 


It is obvious that the codes of 
New York and Chicago will have considerable weight 
in the writing and revision of other codes. 

The New England Building Officials’ Conference 
in 1937 proposed a uniform building code for the 
New While State building regu- 
lations are in effect in a number of States, usually 
they fail to cover all kinds of construction. 

A conference held at December 10, 
1937, approved the preparation of a model building 
code for Canada and a committee was formed to 
supervise the work. In an address before the con- 
ference, Hon. Charles Dunning, Minister of Finance, 


proposed code. 


England region. 


Ottawa on 


said that the chaotic and unsatisfactory conditions 


existing in Canada under 
responsible for an annual Icss of millions of dollars 


present codes, were 
that could be saved had adequate building codes 
in in the municipalities.} 
Morrison of the 1 niversity of Alberta has stated 
that it is his opinion that the Edmonton Building 
Code is as complete as any in Canada. Edmon- 


ton, the seat of the University of Alberta, has a 


be en force Prof ssor 


* “The New York City Building Code.” Robins 
Fleming. Ener errine, vol. exliv, page 235 (1937). 

t “ Welding Ordinances in the Chieago Building 
Code."" En@tnerrine, vol. exlv, page 146 (1938) 

; The Canadian Enqineer, 


t “ Standard Building Code.” 
Vol. 74, page 19, 1938 





| this 
ber 10, 1937, the City Council approved parts of a | 


| building 





ENGINEERING. 
population of 70,000. This building code consists 
of a volume of 238 pages and, as stated on the title 
page, is “Adapted from the Uniform Building 
Code proposed by the Pacific Coast Building Officials’ 
Conference by permission of the Conference, owners 
of the Copyright.” Professor Morrison writes of the 
Uniform Building Code, that “ it is difficult to see 
how it could be improved upon as a guide, for in 
the last analysis any such model can serve only as a 
guide and has to be altered here and there to meet 
the local requirements.”’* 

The building codes of many cities other than those 
in Canada could profitably be revised by the 
omission of obsolete requirements, the modifying of 
those that are lax or needlessly severe, and by 
making such additions as time and experience have 
shown to be necessary. In accomplishing these ends 
a uniform building code can be a great help. 

The American Society for Testing Materials, the 
American Concrete Institute, the American Welding 
Society, the National Lumber Manufacturers’ 
Association, and other national organisations, can 
all be drawn upon when preparing or revising a 
uniform building code as well as one for a particular 
city. “* No local building code committee, expert 
or official, can compile regulations equivalent to the 
adopted standards of national organisations. No 
individual or committee can keep them revised 
as well as is being done by the nationally organised 
committee.”+ Standard regulations can be made 
part of a code by reference, if thought advisable, 
instead of printing them verbatim. As previously 
noted, this method is used in the Uniform Building 
Code. 
of any city, can be stated in the code of that parti- 
cular city. The building code of Cincinnati (popu- 
lation 475,000) is an example of what can be done 


in this direction. The Cincinnati code, which 


| went into effect on April 1, 1933, is a volume of 


407, 6in. by 9in., pages. A supplement embodying 
additions and amendments to January 13, 1937, 
adds 52 pages. Mr. Stegner, who is Commissioner 
of Buildings of the city, says, in the article just 
quoted, that if the standard regulations adopted 
by reference were printed in full, the code would 
consist of four volumes instead of one. An illus- 
tration, taken from the Supplement, may be cited. 
Section 1840 reads: “ The design and construction 


| of reinforced concrete shall comply with the provi- 


sions of the Building Regulations for Reinforced 


| Concrete as adopted by the American Concrete 


Institute and designated in Section 1170-1.” The 
exceptions to the general rules of the Concrete 
Institute are listed in Section 1841 of the Cincinnati 
code. 

The American Institute of Steel Construction 


which devotes its attention to structural steel, f | 
the | 


basic unit working stress in tension be 18,000 Ib. | 


was among the first to advocate that 


square inch. In their specifications of 1936, 
was increased to 20,000 Ib. Their annual 
report for the year ending September 30, 1937, states 


that the 18,000-lb. specification had been adopted 
in 183 cities ard its use was permitted in 83 cities. 


per 


The 20,000-lb. specification had been adopted in | 
171 cities and its use was permitted in 109 cities. | 


In addition, 19 authorities had adopted or permitted 
the use of 18,000 Th., and nine authorities the use of 
20.000 Tb. 

In conclusion, sentences may be quoted 
from a paper the present writer read several years 
ago before an engineers’ club. In this he laid 
down that “ probably the first essential of an ideal 
code clearness. No clauses requiring 
explanation of their meaning should be used. 
Clearness includes accuracy, simplicity and definite- 
As a general rule, questions likely to arise 


SOT 


Is 


ness. 


| should be answered by the code rather than by an 


official of the building department. This tends to 
consistent practice, for public officials are constantly 
being changed.” 

* Letter to Editor, The Canadian Engineer. Vol. 74, 
page 7, 1938 
+ “ The Responsibility for Obsolete Building Codes.” 
M. Stegner, Building Standards Monthly, Vol. VII, 
page 6, 1938 

Building Codes in the United Robins 

Fleming, ENotnggrine, vol. cxlii, page 688 (1936). 

§ * Building Codes." R. Fleming, Engineering and 
Contracting. Vol. LVI, page 88, 1922 


States 


Exceptions, if desired by the authorities | 
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Fairness is a prime requisite in building laws 
|} as in all documents involving human relationships. 
|A modern business building calls forth the work 
| of many industries and the favouring of one industry 
lat the expense of another is an imposition on the 
public. A building code need not be a textbook. It 
pre-supposes trained architects and engineers who 
know how to do their work. For instance, the wird 
pressure and allowable unit stresses should be given. 
| but it is not the province of the code to prescribe 
|the method of obtaining the stresses. The words 

“proper provisions” have been over-worked 
| but “proper provision must be made for eccen- 
| tricity ” is about all that a code can say on the 
|subject. What this provision shall be must be 
obtained from experience and textbooks. The 
|code of . . . gives a formula to be used but it is 
correct only for certain cases. The rules of the 
| building code “cannot produce or supersede 
| judgment, on the contrary, judgment should contro! 
| the interpretation and application of rules.” 

| What provision shall be made for the greatcr 
city of the future, and to what extent should the 
building code anticipate this growth? Take for 
lone instance the limiting of building heights, the 
storm centre of the subject being the fireproof 
commercial building. The obvious lesson for the 
smaller city is to ordain from the start the contro! 
that will probably be needed in its future growth. 








RECONSTRUCTION OF  KING’S 
| CROSS UNDERGROUND STATION. 


(Concluded from page 297.) 


| ‘Tae work of excavating the lower escalatcr 
tunnel, which connects the Piccadilly and Northern 
Lines at King’s Cross station, may now be 
described. The first operation was to drive the 
straight portion of a passage from the south- 
bound platform of the Piccadilly line to the head of 
the lower escalator. This passage is shown in 
Fig. 2, on page 296, of our issue of September 9. 
and is also indicated at F in Figs. 9 to 11, on Plate 
XIII in the same issue. As it will be seen, it runs 
close alongside the iron of the existing running 
tunnel. For this reason its excavation was carried 
out in 4-ft. bays. On the completion of this passaxe, 
a timbered heading was driven forwards towards the 
head of the lower escalator tunnel, and a break-up 
made for a Novelty heading, so that the tunnel 
itself could be constructed. This Novelty head- 
ing was first driven as far as the head of the sloping 
| portion of the escalator tunnel and opened out to 

14 ft. The 27-ft. diameter chamber shown in Fig. 7. 
| Plate XIII, was then excavated and lined. At the 
same time, a temporary passage through the existing 
stair shaft to the bottom of the lifts was constructed, 
as shown in Fig. 10. Connection was next made 
on a short curve from the passage leading from 
‘the south-bound Piccadilly Line to the 27-ft. 
chamber, and a section of the latter was decked 
with timber at the finished floor level. This 
|enabled this chamber and the other passages and 
chambers so far completed to be opened to the 
public and the original interchange passages to be 
closed. The position at this stage is shown in 
Fig. 9, Plate XIII. It also enabled the Novelty 
heading for the lower part of the upper escalator 
tunnel to be driven on the finished line, and the 
temporary Novelty heading described above to be 
abandoned. All the old interchange passages and 
chambers were filled with brickwork after the iron 
had been removed, one ring at a time. 

To relieve the pressure due to the Coronation 
traffic a small timbered heading was driven 
from the passage connecting the north- and 
south-bound platforms of the Northern Line, which 
is shown in the top left-hand corner of Fig. 2 
and in Fig. 7, Plate XIII. A break-up was made 
from this point for a Novelty heading, which 
was driven through to the end of the 16-ft. chamber 
at the bottom of the escalator shown on the same 
drawing. The 12-ft. chamber and part of the 
16-ft. chamber, together with the cross passages 
serving the platform were then completed. Novelty 
pilot headings were next driven on the line of 
the 18-ft. 6-in. chamber at the bottom of the 
| escalator and down from the head of the escalator 
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ing hall. The excavation for two of the supporting 
columns has already That for the 
remaining columns was taken out from the ground 
surface in timbered trenches with the exception of 
that for columns 2 anc 8. The first of these 
excavated from a branch heading driven out from 
the heading used for the machine chamber wall, 
while the was sunk from the floor of the 
existing subway just mentioned. 

The grillages shown in Fig. 20 having been placed 
in position and the columns erected on them in the 
pits, the construction of the 
at a point near the north-east corner of the site, 
below a substation belongiig to the London and 
North Eastern Railway. To prevent any subsidence 
of this structure, the wall toundation was pinned 
up by a temporary support which inserted 
below the end wall. The details of this support 
are shown in Fig. 27. A 
consisting of timber side trees, rolled steel joist 
head trees, and }-in. steel poling boards, which 
were subsequently left in position, were driven on 
the line of the roof joists of the booking hall to take 
no more than three joists per heading. 
the heading was completed, the joists were set in 
position and the roof concreted. In the first 
heading the remaining space was filled with 20 to 1 
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“ENGINEERING 
concrete to ensure that there would be no movement 
of side trees during subsequent operations. 

A hood formed of 4-in. by 2-in. 
was driven into the ground from the first heading 


UNDERGROUND 


channel irons 


in order to provide extra support for the ground ' ruption of it. 


1938. 
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ENGINEERING 
when the excavations were taken out for the first 
rings of the escalator tunnel. Excavations were 
also taken out in the open to a depth of about 
6 ft. from ground level and the steel work was 
erected. Shutters were then formed round the 
girders and the roof was concreted in panels. 
Three systems of girders—main, secondary and 
filler joists, were used, as shown in Fig. 21. Under 
the approach road it was necessary in some cases 
to work below timber decking. During this part 
of the work considerable diversions of surface 
drains and water mains were necessary, and in one 
place a disused passage believed to be part of the 
Fleet Ditch was encountered. This was filled in 
with weak concrete before the work was further 
proceeded with. 

As shown in Fig. 4, Plate XIII, and in more detail 
in Figs. 22 and 25, the upper escalator tunnel in 
one place lies very close to the existing Hotel Curve 
tunnel, through which down trains pass from the 
Metropolitan to the London and North Eastern 
Railway. This tunnel, which is straight-sided, is 


| at this point bridged by the Fleet Sewer, the latter 


being carried on girders in the roof. The traffic 
passing through the railway tunnel is considerable, 
and special care had to be taken to obviate any inter- 
The break out from the Novelty 
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| 
heading mentioned above was, therefore, done in 


two stages—first to a diameter of 14 ft., and then 
to the full diameter of 22 ft. 9 in. During the 
latter operation, the excavation of the crown of 
the tunnel was carried out using 9-in. by 3-in. steel 
poling boards, 2 ft. long, which were buttered and 
built in. During excavation, which took place in 4 
downward direction, these poling boards were 
supported by 9-in. by 4-in. radial legs of pitch pine 
and 12-in. by 6-in. walings, the latter being suspended 
from the 14-ft. temporary iron, as shown in Fig. 24. 
These legs were placed 3 in. apart, and the space 
between the clay and the finished iron was grouted. 
The poling boards, which are, of course, outside the 
ordinary lining, were left in position when the 
lining had been completed. The lining itself 
consisted of 36 rings, 15 in. wide, instead of the 
normal 18 in., as shown in Fig. 25. 

After the escalator tunnel had been constructed to 
the full diameter below and beyond the Hotel Curve 
tunnel, where 15-in. instead of the standard 18-in. 
rings were used, the 14-ft. heading mentioned above 
was broken out to the full diameter of 22 ft. 9 in. 
in the ordinary manner, the work being continued 
downwards until the already completed chamber at 
the foot was reached. 

At the present time, reconstruction is being com- 
pleted by caulking the tunnel segments with lead 
and covering them with Aqualite bituminous sheet- 
ing to render them watertight. The segments will 
then be finished to a smooth circular surface with 
concrete, which will subsequently be rendered and 
plastered in the usual way. At the same time the 
somewhat complicated foundations for the escalator 
staircases and operating machinery are being laid. 

In the upper escalator tunnel, that is the one 
leading from the booking hall to the Piccadilly line 
level, there will be three escalators, each with a 
vertical rise of 56 ft. 6 in., equivalent to a distance 
on the incline of 113 ft. These escalators, which are 
being constructed by Messrs. Waygood-Otis, Limited, 
Falmouth-road, London, 8.E.1, are of that firm’s 
MH type, and are similar in most respects to those 
already in service at Leicester-square, Hyde Park 
Corner, and other stations of the London Passen- 
yer Transport Board. The step speed will be 
adjustable between 95 ft. and 180 ft. per minute, and 
though all will be reversible, one will normally run 
up and another down, the third being operated in 
either direction according to traffic requirements. 
The lower flight, leading from the Piccadilly line to 
the Northern line level, will consist of two escalators 
of the Waygood-Otis MY type, similar to those 
installed last year at Earl’s Court and at Moorgate. 
They will have a vertical rise of 18 ft. 6 in., equivalent 
to 73 ft. on the incline, and a step speed of 120 ft. per 
minute. Between these lower escalators there will 
be a fixed staircase so that a third escalator can, if 
necessary, be installed in the future without increas- 
ing the tunnel diameter. The balustrade panels of 
all the escalators will be finished in Queensland 
walnut veneer and the same material will be used 
for the fixed staircase. 

The reconstruction work described in this article 
is being carried out under the general supervision 
of Sir Harley H. Dalrymple Hay and Mr. W. T. 
Halcrow, MM.Inst.C.E., 11, Regent-street, London, 
S.W.1, the consulting engineers of the London 
Passenger Transport Board. The resident engineer 
is Mr. D. F. C. FitzGerald, who is assisted by 
Mr. C. M. Roberts, A.M. Inst.C.E. 

[In our issue of September 9, the reference to 
Fig. 5, 12 lines from the bottom of page 296, should 
read Fig. 4.—Ep. E.] 








Tue Late Mr. V. Kiement.—-Mr. Vaclav Klement, 
who, we regret to record, died recently at Mlada 
Boleslav, was a pioneer of the Czechoslovak motor-car 
industry. He was seventy years of age, and started 
life as a bookseller’s assistant. He left this situation, 
however, and opened a small cycle shop, and, in 1895, 
was joined by Mr. Vaclav Laurin, a mechanic employed 
in a small bicycle factory. In 1898 the two partners 
turned their attention to the manufacture of motor cars, 
and the Laurin and Klement car soon became well known. 
At the outbreak of the European war, the Laurin and 
Klement works at Mlada Boleslav were the largest of their 
kind in the Austro-Hungarian Empire, and about half of 
the output of cars was exported to various countries on 
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DOCUMENTATION CONGRESS 
AT OXFORD. 


PROBLEMS of abstracting, indexing and recording 
are of interest in the technical as in other spheres. 
and although the International Federation for Docu- 
mentation is not a scientific or technical body in the 
sense understood by engineers, none the less many of 
the subjects which were discussed at its 14th Con- 
ference, held at Lady Margaret Hall, Oxford, from 
September 21 to 25, come within the sphere of interest 
of our readers. As the Conference covered some ten 
sittings, each of which dealt with an average of ten 
to fifteen papers, it is not possible to attempt in any 
sense to give a report of the proceedings in these 
columns, although we may find it possible at a later 
date to return to a consideration of some of the subjects 
dealt with. The meetings on the last two days were 
held in conjunction with the 15th Annual Conference 
of the Association of Special Libraries and Information 
Bureaux, but in this brief account of the proceedings 
no purpose would be served by distinguishing the parts 
played by the two bodies. Many of the participants 
attended as members of both bodies. 

The opening function of the proceedings, on Septem- 
ber 21, was the delivery of his Presidential Address by 
Sir William Bragg, who took as his subject ‘ The 
Historical Papers of the Royal Institution.” This 
was followed by a reception, and in the afternoon three 
sittings were held. The first of these, at which Lieut.- 
Colonel F. H. Budden was in the chair, was concerned 
with ‘The Making of Abstracts from Periodical 
Literature.” Although a considerable amount of 
abstracting work is done in this country, the nation- 
ality of the authors contributing papers would suggest 
that the subject is one of more general interest on the 
Continent than here. Only one out of nine papers 
originated in England. The second sitting, for which 
Professor A. F.C. Pollard took the chair, concerned 
itself with ‘ Applications of Indexing Systems,” a 
subject rather further from our sphere, while the 
third sitting dealt with *‘ The Practical Application and 
Use of Bibliographies.” In the evening a reception 
was held by the Vice-Chancellor of the University. 

On Thursday, September 22, two sittings were 
held in the morning. At the first, for which Dr. 
H. H. E. Craster was in the chair, no less than 23 papers 
were presented. The great scope covered by the title 
of this section, ** The State of Bibliography in Various 
Countries and in Various Subjects,” naturally called 
for a large number of papers if a reasonable part of the 
field was to be covered. The second sitting was con- 
cerned with “‘ Photographic and Other Technical 
Methods in their Application to Bibliographical 
Problems,” Professor R. 8S. Hutton taking the chair. 
Sone of the papers in the section were concerned with 
the microphotography of books and documents. This 
is a subject in which Professor Hutton has taken con- 
siderable interest, and it may be remembered that he 
| gave much information on the matter in the discussion 
jon a paper dealing with it which was read at the 
| 





Association of Special Libraries and Information 
Bureaux last year, which we dealt with at the time.* 
We may here add that a sitting devoting itself to the 
same subject of the photographe reproduction of docu- 
ments was held during the final session of the inter- 
national conference at the Science Museum, London, 
last Monday. This was followed by the opening of an 
exhibition of apparatus for the purpose, at the Science 
Museum. In the afternoon, Thursday, September 22, 
a visit was paid to the works of Messrs. Morris Motors, 
at Cowley, and in the evening the delegates and visitors 
were entertained to dinner by the Government in 
Christ Church Hall, Earl Stanhope, the President of 
the Board of Education, presiding. The speeches 
were confined to a welcome by Earl Stanhope and a 
reply by Dr. Alingh Prins, the President of the Inter- 
national Federation for Documentation and the repre- 
sentative of the Dutch Government at the conference. 

On Friday, September 23, the first sitting, at which 
Mr. W. C. Berwick Sayers took the chair, was con- 
cerned with ‘* The Teaching of Documentation.”” The 
| system in operation at University College, London, for 
| the training of librarians and information officers was 
dealt with by Mr. J. D. Cowley, others dealing with 
systems in operation in Sweden, Holland and Spain. 
| More than one speaker contended that in information 
services a knowledge of the subject being dealt with 
was of equal or greater importance than a knowledge 
of library methods. This is a point of view that 
will find many supporters in scientific circles. The 
next sitting, under the chairmanship of Mr. E. Lan- 
caster Jones, dealt with ‘‘ Theories of Cataloguing and 
Indexing Systems.”’ This was followed by the reading 
of a paper by Professor Pollard on ‘‘ The Mobilisation 
of Knowledge and the Permanent World Encyclopedia 
by Mr. H. G. Wells.” Some aspects of Professor 
Pollard’s theme were touched on in our article deal- 








the Continent. The works, it is stated, also produced the 
tirst aero-engine built in Austria-Hungary. In 1925 the 


firm was amalgamated with the Skoda concern, and is | 
now an important branch of that company. \ 





ing with Lord Stamp’s Rankin lecture entitled “‘ The 


* See ENGINEERING, vol. cxliv, page 432 (1937). 


Mobilisation of Knowledge,”* but he was concerned 
not so much with the desirability of the estab- 
lishment of a standard authoritative encyclopedia, as 
envisaged by Mr. Wells, as with the detail procedure by 
which such a work could be built up. Mr. Wells was 
present and in a persuasive speech pointed out the 
value of such a project could it be carried out. In 
the afternoon a visit was paid to March Baldon on 
the invitation of Dr. and Mrs. Priestley, while in the 
evening the Mayor of Oxford held a reception at the 
Town Hall. Before this function Sir William Beve- 
ridge, the President of the Association of Special 
Libraries and Information Bureaux, should have 
delivered his address, but unfortunately was prevented 
by illness from attending the conference. 

The first activity on Saturday, September 24, was 
the reading of a paper on ‘“ Problems of International 
Documentation,” by Dr. Alingh Prins, this being 
followed by a sitting concerned with ‘‘ The Organisa- 
tion of Information Services; British, Continental 
and American Practice,” Mr. A. F. Ridley being in the 
chair. In addition to information concerning the 
practice in the United States, France, Belgium, Holland 
and Italy, some details were given of the practice of the 
British Aluminium Company and the London Midland 
and Scottish Railway. In the afternoon a paper 
entitled ** Museums and Research : Some Facilities 
in London ”’ was read by Mr. E. W. Wignall, Colone! 
EK. E. B. Mackintosh being in the chair, and in the 
evening one on “The Compilation of Statistics by 
Trade Associations,” by Mr. F. Brown. The chair 
at this meeting was taken by Mr. B. M. Hedicar. On 
the 25th inst. the proceedings opened with a paper 
by Mr. E. Lancaster-Jones entitled ** Evaluation of 
Scientific and Technical Periodicals,” Professor R. 8. 
Hutton presiding. This paper was concerned with the 
important question of the methods by which libraries 
could choose, from among the mass of technical period - 
icals, those which they should purchase with their always 
limited funds. The paper contained matter of much 
interest and we hope to return to it later. This was 
followed by the consideration of a further series of 
papers embraced by the title ‘‘ Tools for Library Co- 
operation.” In the afternoon a visit was paid to 
Stratford-on-Avon and in the evening Mr. Max Nichol- 
son dealt with the subject *‘ Investigating the British 
Press : How Material for the P.E.P. Press Report was 
Compiled,” the editor of The Economist being in the 
chair. The conference ended with the meeting and 
exhibition at the Science Museum, to which we have 
already referred. 








WOOD-BENDING OPERATIONS. 


A FITTING sequel to previous publications on the 
subject of wood bending, namely, Forest Products 
Research Record No. 10, The Practice of Wood 
Bending, and Bulletin No. 17, Methods of Bending 
Wood by Hand, issued by the Department of Scientific 
and Industrial Research, has been published in the 
form of Record No. 25, by Mr. W. C. Stevens.t This 
is devoted to a description of apparatus employed 
when power is available to facilitate the operation of 
wood bending. Among the machines dealt with is 
the lever-arm machine, extensively used in commercial 
practice. In this, mechanically-operated arms move 
round the form on which the wood to be bent is placed, 
being drawn together by chains wound round a revolv- 
ing drum and exerting considerable pressure during the 
process. Alternatively, the same result may be 
obtained by rack and pinion devices, or the form itself 
may he pressed into the previously steamed wood, 
causing the arms to be moved upwards and round 
it to form the bend. Straps and clamps are employed 
to secure the wood in position, and it is important, in 
order to reduce the number of fractures, to arrange 
for ample variation of the actual distances between 
the end stops. This may be effected by employing 
screwed plungers which, when operated during the 
bending process, allow the wood to stretch a regulated 
amount and keep it under control. A number of 
bends may be made simultaneously with this type of 
machine, and also bends of eccentric shape, if desired, 
by operating on both ends at the same time. In a 
simple and rather cruder process with this type of 
machine, the arms and major strap are dispensed with, 
the chains, or ropes, straining on the minor strap 


alone. Hockey sticks and chair backs are produced 
on this tever-armtype otf machine, the main limit- 
ation of which is a maximum bending angle of 


about 180 deg. 

The revolving form machine has a table or bed which 
can be rotated at will with the wood to be bent, together 
with the strap fixing it to the form, close contact being 
maintained by means of a spring-loaded roller. Adjust- 
able end stops are provided with plungers acting in a 


* See ENGINEERING, vol. cxlv, page 627 (1938) 
+ Machinery and Equipment used for Bending Wood. 





H.M. Stationery Office. [Price 6d. net.] 
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the ley 


over 360 deg., 


manner to those used on er-arm type 


Complet 


similar 
of machine 
may be produced on this machine, 
in use at the Laboratory, being employed there for 
testing the bending qualities of wood, as it is not limited 
as regards the total angle of bend. It is particularly 
useful for producing ring seats for chairs, curved ends 
of plough shafts, &: but it has the disadvantage 
of doubling the time ! the work, since the 
operation is started at one end of the specimen instead 
of near the middle, as in the lever-arm type of machine 
Another type of machine is used in forming spade and 
shovel handles of round-sectioned ash, split and bent 
to allow for the insertion of a hand grip; in this the 
form, secured to a sliding table, is forced forward by 
a power-driven cam or similar device on to the handk 


hoops or be nas. 
which is the type 


eccupied nm 


ends, which have been first immersed in boiling water. 
the best quality, and straight-grained, is 
an number of fractures in this 
For producing S-bends, 


Material of 
essential if excessive 
operation are to be a. oided 
1 somewhat similar machine with 
employed. The initial cost of such a machine is higher 
and the speed of bending slower, but the per 

centage ot bends compensates for 
these handicaps The end thrust exerted hending 
3 in. by 14 in. English beech through ot 
180 dew. when air dried to 20 per cent. moisture content, 
is 6.000 th For 
and 


a revolving table is 


greater 
sound obtained 
in 
an anal 
bendit 
the 


plywood, presses are usually 
that 


lransve rst 


emploved, procedure follows adopted 
for bending thin sheet 
easily accomplished and bends of 
are possible with a minimum of equipment, the simpk 


of which is illustrated in this useful pamphlet 


metal bends are 


quite sma!! radius 


nature 


LABOUR NOTES. 


REPRESENTATIVES of the Amalgamated Engineering 


Union and the National Union of Foundry Workers, 
and representatives of the Engineering Joint Trades 
Movement spoke in support of new wages and working 
conditions claims at conferences with representatives 
of the Engineering and Allied Employers’ National 
Federation in London, on Thursday last Che meeting 
with the Amalgamated Engineering Union and the 
National Union of Foundry Workers, neither of which 
organisations is associated with the Joint Trades 


Movement, took place in the forenoon and that with 


the Joint Trades Movement. which represents over 
30 engineering and shipbuilding unions, in the after 
noon. The application of the Amalgamated Engineer 
ing Union and the National Union of Foundry Workers 


included, it is understood, a demand for an unspecitied 
of wages of the rates and 
conditions which were in existence in 1931. That 
made on behalf of the Joint Trades Movement sought 
an advance of wages, also unspecified, for time workers 
and workers on payment by results ; a shorter working 
week ; restoration of the pre-1931 rates and conditions ; 
and consideration of some points in the Holidays-with 


mlvance and restoration 


Pay agreement Sir Alexander Ramsay. Director of 
the Engineering and Allied Employers’ National 
Federation, stated at each of the conferences that 
the employers would consider the claims submitted 
and give their reply at a further conference, on a date 


to be mutually arranged 


At the end of August. 7.418 members of the Boiler 


makers’ and lron and Steel Shipbuilders’ Society were 


‘signing the books,” compared with 7.504 at the 
end of July. During August, the number of members 
on superannuation benefit increased trom 4,007 to 
4.010, and the number on sick benefit decreased from 
8¥2 to S10. In August. the expenses amounted to 
3.7651. l3e in July, they were 4.306/. 36. 44. There 
was a net increase in the membership of 14 

Recent findings of the Railway Staff National 
lribunal were considered last week by a del vats 
conference of signalmen, who are members of the 
National Union of Railwaymen The Tribunal, it 


will be recalled, rejected a claim for a general increase 
of signalmen’s wages, describing it neither justi 
It also rejected the claim for a 
bexes, but awarded certain 


aa 
tiable, nor practical.” 
six-hour day in the busier 
increases in pay and made some adjustments in the 
marks system of grading boxes. The delegate 
ference rejected all but one of the findings and agreed 
that if the companies decided to effect to them, 
the conference should meet a with a to 
position.” 


con 


rive 
ul view 


dealing with the 


Che Ministry of Health's return of the number of 
persons in receipt of poor relief in England and Wales 
on January | this year has been published by H.M. 
Stationery Office. The price is 9d. net There are 
24 tables in the return and a detailed statement 
f the number of persons in receipt of relief, the totals 
both and according 


very 


geographically 


being analysed 


ENGINEERING. 


to classes of persons relieved, and the nature of the 
relief given. Comparison is made with the figures 
for previous years A statement is included showing 


in detail the number of persons in receipt of relief who 
were chargeable to cach administrative county and 
county borough, together with the proportion of the 
of the different 


population of each area in receipt 


forms of reliet 


The total number of persons relieved on January | 


was 1,089.557—a decrease of 198,059, or 15-4 per 
cent., as compared with the number on January |, 
1937. The number relieved in institutions (other than 


casuals and rate-aided patients in mental hospitals) 
was 154,030—the lowest figure recorded since 1876. 
The total is 68.406 less than that on March 31, 1930, 
the last day on which relief was administered by 
Boards of Guardians. that date, a number of 
poor law institutions, with about 59,300 beds in all, 
have been appropriated by the councils of counties 
and county boroughs for public health or other pur- 
poses ; most of the persons treated in these appropriated 
institutions are not in receipt of poor relief. The number 
of persons relieved in their own homes dropped from 
1,116,887 on January 1, 1937, to 925.294 on January |, 
1938. That reduction, it is stated, was mainly due to 
the transfer to the Unemployment Assistance Board 
on April 1, 1937, of the responsibility for the assistance 
considerable numbers of able-bodied unemployed 
and their dependants, the number of persons returned as 
relieved on account of unemployment 56.285 

a decrease of 184.944, or 76-7 per cent.. compared with 


since 








of 


being 


the number so relieved on January |, 1937 

The Ministry of Labour Ga-ette states that among 
persons between the ages of 16 and 64 insured under 
the general scheme of unemployment insurance 
including the special schemes for the banking and 
insurance industries), the percentage unemployed in 
Great Britain and Northern Ireland at August 15, 
was 13 per cent., as compared with 13-3 per cent. 
at July 18 Among persons within the agricultural 
scheme, the percentages were 4-3 at August 15 and 
4-5 at July 18. For the two schemes combined, 
the percentage for August 15 was 12-6, as compared 
with 12-9 for July 18. On a comparable basis, there 
was an increase at August 15, as compared with 
August 23, of about 3-4 in the percentage unemployed 
smong persons within the general scheme, and of about 
1-2 among persons within the agricultural scheme. 
For the two schemes combined, the percentage rose 


by about 3-4 between these two dates 


At August 15, there were 1.262.343 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 17,882 more 


than at July 18, but the increase included 16,543 boys 


and girls under 16 years of age, most of whom had 
registered for employment on reaching the school 
leaving age at the end of the summer term. On a 
comparable basis, there was an increase in the total 


of about 201,090 as compared with August 23, 1937. 
There 
$39,024 


were registered as unemployed in Great Britain 
short time otherwise 
temporarily suspended from work. This 28.749 
than at July 18. On a comparable basis, there 
increase of about 247,000, as compared with 
1937. Of persons who normally seek a 
means of jobs of short duration, there 


persons who were on or 
was 
less 
was an 
August 23, 

livelihood by 
were on the registers in Great Britain as unemployed 
This was 3,007 less than at July 18. On a 
comparable there of about 
3.000 as compared with August 


57,875. 
wus al Increase 


23, 1937. 


basis, 


The total of 1.759.242 persons on the registers at 
August 15 included 1,020,036 persons with claims 
admitted for insurance benefit, 518,374 persons with 


ipplications authorised for unemployment allowances, 
53.408 persons with applications for benefit or allow 
inces under consideration, and 167,424 other persons 


of whom 52.896 were under 16 vears of age 


In the industries for which statistics are regularly 
compiled the Ministry of Labour, the changes in 
rates of wages, reported to have come into operation 
in August, resulted in an increase estimated at 12.700/. 
in the weekly full-time wages of about 222.000 work- 
people, and in a decrease of 31,7001. in those of about 
271.000 workpeople. The principal groups 
wages were increased were coal miners in Leicestershire, 
Warwickshire and Scotland and steel workers in various 
districts in Britain. The principal decreases 
uffected coal miners in Northumberland, Lancashire 
and Cheshire, Nottinghamshire, Derbyshire. Cannock 
Chase, and South Staffordshire; tinplate workers 
and workpeople employed in steel-sheet rolling mills. 
The far reported in the eight completed 
months of resulted in a 


by 


whose 


(rreat 


changes so 


1938 are estimated to have 


lof about 28,5001. in those of 123.000 workpeople. 
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net increase of about 262,000/. a week in the full-time 
wages of 2,380,000 workpeople, and in a net decrease 
Ot 
the 271,000 workpeople whose rates of wages were 
reduced in August, the majority had received increases 
of greater or equal amounts during the earlier months 
of the current vear. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
August, was 77. In addition, 12 disputes which began 
before August were still in progress at the beginning 
of that month. The number of workpeople involved 
in these 89 disputes, including workpeople thrown out 
of employment at the establishments where the disputes 
occurred, was about 23,000. and the aggregate 
duration of the disputes in August was about 86,000 
working days. The aggregate duration of all disputes 
in progress in the first eight months of 1938 was about 
1,033,000 working days, and the total number of 
workpeople involved was about 191,000. 


In a broadcast message on August 21, the French 
Prime Minister, M. Daladier, foreshadowed important 
modifications in  working-hours’ legislation. He 
declared that, in view of the present situation in 
Europe, it should be possible in France for work in the 
interests of national defence to be carried on for 
48 hours a week, if necessary, and, further. that any 
undertaking in which overtime was necessary should 
be able to extend working hours without unnecessary 
formalities and protracted discussions, and without 
Overtime 
t xeeed 


having to pay exorbitant overtime rates. 
rates, he considered, should 


10 per cent. above normal wage rates. 


not, on average, 


Writing in the September issue of The Record, the 
journal of the Transport and General Workers’ Union, 
under the heading * Prepare to Defend Your Stan 
dards,” Mr. Arthur Deakin, the assistant general 
secretary of the organisation, says :—“* When dealing 
with great wage movements it is not sufficient merely 
a claim and threaten strike action if it is 
not conceded ; if the claim is to be successful, it must 
be hacked with definite evidence of the prosperity 
of the industry, and care must be taken that the statis- 
tics and the necessary data are correct. A good case 
Employers are not so much impressed 


to present 


must be made. 
by threats of strike action as they are when confronted 
with a well-presented case, backed by sound argument 
and understanding of the economic position of the 
industry. In this union we take care that, as far as 
possible, such relative data are secured are will ensure 
the most analytical examination of any claim by 
those to whom it is he whole field of the 
industry concerned is surveyed, balance sheets are 
carefully scrutinised and information is gathered 
relating to subsidiary undertakings.” 


made. 


Industrial and Labour 
a view to the execution, 
certain urgent tasks of 
Field-Marshal Goering 
making it compulsory for German nationals to accept 
any employment to them under certain 
specified conditions. The decree provides that any 
German national may be required by the president 
of the National Institution for Employment Exchanges 
and Unemployment Insurance to perform 
during a limited period in an occupation assigned to 
him, or to undergo a of vocational training. 
The present legislation relating to labour and social 
insurance applies to such services, which may not be tet 
minated except with the approval of the president of the 
Institution. 


laformation states that with 
under the four-year plan, of 
special political importance. 
June 22 a decree 


issued on 


assigned 


services 


course 


The president of the National Institution for Employ- 
ment Exchanges and Unemployment Insurance 
issued an order setting forth in detail the scope and 
methods of execution of the decree referred to. For 
work considered specially urgent and important. 
the heads of undertakings notify their labour 
requirements on special forms to the president of the 
regional employment exchange concerned, in so far 
as the local employment exchanges have found it 
possible to meet these requirements. The requisition 
for service sets up a contract of employment between 
the new employer and the persons ordered to accept 
the employment. Work and vocational training of 
this kind will be primarily required of unmarried 
persons. The economic circumstances of the 
concerned in his new post may not be inferior to those 
he previously enjoyed; account will be taken 
far as possible of his qualifications. The Nationa! 
Institution will grant a removal allowance to house 
holders who are obliged to change their residence in 
consequence of the assignment of new employment 
to them, in so far as such compensation is not already 
included in the wages of the new post. 


has 


must 


person 
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THE METALASTIK SYSTEM OF 
BONDING RUBBER AND METAL. 


THERE is no doubt but that the use of rubber, in 


damping torsional oscillation, and the vibration present | 
of continuously-moving | 


in practically every kind 
machinery would have by now been more extensive had 
it not been so difficult to secure the elastic rubber 
to the rigid metal. This serious drawback, however, 
longer exists, Messrs. Metalastik, Limited, 
Evington Valley-road, Leicester, have perfected a 
method by which a rubber covering can be made 
virtually integral with the metal which supports it. 
\ detail description of the process is not available for 
publication. It consists in the plating of the metal 


no as 


parts, by electro-deposition, with a film of an alloy 


which, having the appearance of a_ light-coloured 
brass, is perfectly smooth, yet is of such a structure 
that the rubber, when treated in a vulcanising press, 
may be said to fuse homogeneously with it. 
statement is one which at first seemed to us to require 
proof, but it was confirmed by a recent visit to 
the research laboratories of Messrs. Metalastik. The 
illustrations of Fig. 1 to 6 accompanying give an idea 
of some of the testing methods witnessed on that 
occasion. The first three figures show a tensile test. 
The test piece, as seen in Fig. 1, consists of two discs 
joined by a short cylinder of rubber, the whole being pre- 
pared by the briefly outlined above. On 
tension being applied, the rubber extends and in 
doing so naturally decreases in cross-sectional area, 
as shown in Fig. 2. Continued increase of load 
eventually results in the rupture of the rubber, a 
condition illustrated in Fig. 3. In both Fig. 2 and 


pre cess 


This | 


Fig. 3 it must be noted that the rubber has not come | 


away from the metal surfaces. In one case the test 
plece successfully withstood a pull of some 900 Ib. 


per square inch, but we understand that considerably 
be reached, the ultimate tensile 


higher figures mav 





| indicated in Fig. 5, 














6. 


Fie. 


Fia. 5. 


STAGES OF SHEARING TEST. 
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| Benz, Chrysler, &c. Somewhat similar applications 
|are for flexible couplings for small angular movement 
|and heavy torque, such as occurs in marine propeller 
shafts; and for clutch centres, where, interposed 
between the driving and driven members, it removes 
chatter and ensures a more progressive engagement. 
A very interesting development which has, however. 
hardly yet emerged from the testing stage by certain 
railway companies, is a resilient wheel of the dise type. 
| which should prove very effective in preventing shock 
| and reducing noise in railway vehicles, these objection- 
able effects being now generally transmitted from the 
rail to the body of the vehicle. In this application the 
hub portion of the wheel may be said to be extended 
| into three parallel discs between which are two discs 
projecting from the rim portion, the spaces between and 
round the peripheries of the dises being filled with 
bonded rubber. 

In addition, there were to be seen a number of other 
applications, a notable one being designed to replace 
the usual helical spring for damping vibration. This 
application consists of a thick cylinder of rubber, 
with a pair of diametrically opposite flats bonded with 
metal plates externally. These plates form the points 
of attachment to the car body or other part it is 
desired to isolate from vibration, and the portion from 
which the vibration is derived. The cylinder walls 
collapse or extend in a diametral direction as necess- 

ary, and absorb relative movement. In this application 
one of the cardinal advantages of the method is particu- 
larly apparent. This advantage that the rubber 
being virtually an elastic portion of the part to which it 
is attached, the whole of its mass is involved. With 
any less complete bond, say, by attaching the rubber 
by screws, the greater part of the rubber is inert and 
movement is absorbed by the remaining small part only, 
at one part of the vibration cycle at all events. An 
attachment for preventing vibration to or from a 
shaft having an oscillating lever was illustrated by a 
connection between the front forks and the main 
frame of a motor bicycle, the arrangement displacing 
the ordinary device of a helical spring. The lever was 
formed with an elliptical hole inside which was a smaller 
elliptical collar for attachment to the shaft by splines, 
&e., the collar and lever being bonded together. The 


18, 


| whole was sufficiently flexible to absorb the vibrations 


from the front wheel, and, should the rubber fail by 
rupture, the elliptical collar could not twist completely 
round in the hole in the lever boss. Numerous other 
applications for mounting engines, &c., for aeroplanes. 


| or on stationary foundations, were shown, as well as 


smaller examples of such applications as mountings for 
instruments which require to be protected from shock 
vibration. The Metalastik process is also used in 
making an effective and durable from of resilient 


| cushion by the used of folded wire mesh the interstices 


load depending, no doubt, on the precise quality of the 


rubber used. 

This tensile test, though interesting. would 
however, seem to be of such practical importance as the 
shearing test shown in Figs. 4 to 6, as in a large number 
of applications, ¢e.g., torsional vibration dampers, shear 
is the chief stress. The test pieces without load are 
shown in Fig. 4. They consist of two strips of metal 
with a layer of rubber between them. 
cation of the load the rubber distorts in the manner 


not, 


On the appli- | 


but it does not leave the metal, a | 


result perhaps more strikingly illustrated in Fig. 6, | 


in which though rupture has occurred this has taken 
place in the rubber itself. a layer of which is still 
seen firmly adherent to the bottom strip. It may be 
stated here that both natural and synthetic rubber 
are employed, the latter in those cases where the part 
is subjected in use to a high degree of heat, or exposed 
to oils and oily vapours. I[t would appear that the 
process can be applied to all types of metal, not except- 
ing that somewhat intractable material—aluminium. 
As the process is a new one, the full extent of its utility 
has not yet been determined, but it is not difficult to 
foresee for it very wide and varied possibilities. Some 


of the actual applications up to the present may, 
however, be mentioned. 
One of these is the crankshaft torsion damper. This 


is fitted to the free end of the shaft of an engine in, 
say, a motor-car or other motor vehicle, and consists 
of a flanged housing in which a flywheel rim is con- 
tained, the face and rim of the flywheel being bonded 
to the housing by a layer of rubber. The torsional 
vibrations are absorbed by the rubber immediately 
they are set up. There is, of course, no possibility of 
the two parts coming adrift, while. as any relative 


of which are filled with bonded rubber. |The research 
department of Messrs. Metalastik appears to be well 
equipped for investigating any problem of damping out 
unnecessary and objectionable movement. 








CATALOGUES. 


Driving Ropes. -A folder descriptive of their 
beth ” cotton driving ropes, with valuable hints to users, 
is to hand from Messrs. Thomas Hart, Limited, Lambeth 
Works, Blackburn. 

Electric Motors.-—Messrs. Higgs Motors, Limited, 
Witton, Birmingham, 6, have published six new sectional 
price lists of their industrial motors, controlling gear 
and also gear units. 


* Lam- 


Wood Preservation._-Messrs. Jenson and Nicholson, 
Limited, Jenson House, Stratford, London, E.15, have 
sent us a copy of a booklet entitled ‘‘ Decay in Timber 
and Fabric and How to Prevent It,’ describing the uses 
to which Cuprinol can be put to prevent rot and decay. 

Pulley Blocks._-A priced leaflet dealing with pulley 
blocks and lifting tackle has reached us from Messrs. 
Herbert Morris, Limited, Loughborough; although 
concerned mainly with pulley blocks and hoists, slings, 


| shear legs, jacks and stacking machines are also noticed. 





Diesel-Engined Tractors._-Messrs. Marshall, Sons and 
Company (Successors), Limited, Britannia Iron Works, 
Gainsborough, have issued a new and enlarged catalogue 
illustrating and describing their Model M tractors and 
affording much information their design and 
construction. 

Electric Cables.—A booklet, newly edited and entitled 
‘*General Information,” received from Messrs. W. T. 
Henley’s Telegraph Works Company, Limited, Holborn- 
viaduct, London, E.C.1, will be found a useful help to 
those needing to select suitable cables for various condi- 
tions and current rating. 


as to 


Hack Saws.—A comprehensive catalogue dealing with 


|‘* Eclipse ’” hack saw blades, frames and accessories, has 


| street, Sheffield, 


movement is contained in the body of the rubber, | 


no friction occurs nor can wear take place. This 
damper has been employed by a number of well-known 


motor manufacturers, e.g., Austin, Daimler, Mercedes- | Industrial X-Ray Service, Philips House, 145, Charing 





us by Messrs. James Neill and Company 
Limited, Composite Steel Works, Napier- 
ll. This provides ready reference for 
dealers, whose requirements are the special study of this 


been sent 
(Sheffield), 


firm. 


X-Ray and Research Equipment.— Messr+ Philips 
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Cross-road, London, W.C.2, have sent us a binder incor- 
porating leaflets relating to their X-ray and research 
equipment and its application to the testing of materials, 
as well as to the fitting of boots and shoes for which 
latter purpose a portable instrument is made. 

Contour-Forming Machines.—Messrs. E. H. Jones 
(Machine Tools), Limited, Edgware-road, N.W.9, have 
issued a leaflet describing the contour form boring machine 
manufactured by The Monarch Machine Tool Company, 
of Sidney, Ohio, for whom they act as agents in this 
country Present of Monarch lathes can be 
supplied with the additional equipment necessary for 
carrying out similar work 


Chain Drives 


users 


The Renold and 
Chain Company, Limited, Renold Works, Didsbury, 
Manchester, 20, have recently issued new price lists 
covering their chains and accessories, and giving some 
very useful data. Chain drives for any power up to 
100 h.p. can now be supplied from stock. The illus 
trations provide abundant evidence of the increase of the 
number of industrial applications of this form of drive. 


Messrs Coventry 


Fan Equipment for Chemical Works.—The application 
of forced or induced draught to fume removal, circulation 
of acid gas, as well as to collection and extraction plants, 
in chemical and allied industries, is the subject of a 
pamphlet by Messrs. Davidson and Company, 
Limited, Siroceo Engineering Works, Belfast, N. Lreland 
This will be found, by those engaged in these processes 
to provide information of considerable interest 


issued 








PERSONAL. 


luxe NavrionaL Feperation or [Ron AND STEEI 
MERCHANTS has opened offices at Brettenham House, 
Lancaster-place, Strand, London, W.C.2 

Mr. A. Kersunaw, of the technical staff of Messrs 
Che Butler Machine Tool Company, Limited, Halifax 


has been appointed assistant secretary for administration 
of the Institute of Welding, 104, Victoria-street, London, 
S.W.1 


Messrs. W.T. Henry 
Limitep, have removed their Norwich 


s TeLeorarn Works Company, 
Branch from 19, 


Prince of Wales-road to 17, Pottergate 

Mr. R. E. Bareman, for seven years London manager 
for Messrs. Crosthwaite Furnaces and Scriven Machine 
Tools, Limited, has now » the position of sales 


taken 4 








manager for Messrs. The Smokeless Combustion Com 
pany, Limited, 265, Strand, London, W.C.2 
CONTRACTS. 
Messrs. Simon-Carves, Liurrep, Cheadle Heath, 


Stockport, have received an order for a multiple-drum 
type boiler, having a capacity of 50,000 lb. of steam per 
hour, for installation at the Redbourn Works of Messrs 
Richard Thomas and Company, Limited. The new 
boiler plant forms part of a reorganisation scheme similar 
to that recently completed at Ebbw Vale, where three 
Simon-Carves boilers were installed for Messrs. Richard 
Thomas 

E.eorric Company. Limrrep, 
London, W.C.2, have supplied 
with 500 call points, 


Messrs. Tur 
Magnet House 
«a complete 


GENERAI 
Kingsway, 
call 
350 resetting units and 320 indicating units for the 
15,000-ton P. & O. liner Canton They also sup 
plied lamps and fittings for berths, engine-room, alley 


luminous system, 
new 


have 


ways. and public rooms, boat-launching and cargo 
working lanterns, direction signs and battery-charging 
boards 

Messrs. Tue Enouisn Evecraic Company, Limrrep 


Stafford, have received a repeat order from the Barrow 
Corporation for six double-deck omnibus bodies to seat 





2 passengers These will be of the firm's latest rein 
forced composite construction 
INSTITUTION OF NAVAI ARCHITECTS As from 
September 29. the address of the Institution of Naval 
Architects ia 10, Upper Belgrave-street, London, S.W.1 
COMPLETION OF ARGENTINE CRUISER “ EntRE Rios 
he destroyer Entre Rios, built for the Argentine Govern 
ment by Mesars. Vickers-Armstrongs Limited, Barrow 


Other Argen 
tine warships constructed within recent years at Barrow 


in-Furness, has recently been completed 


comprise the destroyers Buenos Aires and Corrientes 
snd the training ship La Argentina 

KRapto-FREQUENCY ALLOCATIONS lt will be remem 
bered that at the International Telecommunications 
Conference held in Cairo this vear important changes 
were made in the frequencies allotted to the various 
radio services Hitherto it has only been possible to 
obtain information on these changes by examining 


the somewhat complicated tables included m the official 


report of the Conference, and Messrs. Standard Tele 
phones and Cables, Limited, Connaught Houss Ald 
wyeh, London, W.C.2, have therefore prepared a chart 


from which the information can be obtained more easily, 
and expeditiously The chart, which printed 
colours, is in the form of a series of which 
the various services are indicated by strips, 
the printed on axle with the 
wavelengths the In addition 
use as a record of the changes made at 
the chart should be of service when the present 
allocations reconsidered at Stockholm in 
Rome in 


in in 
columns on 

coloured 
one 


frequencies being 


corresponding on other 
to ita immediate 
Cairo 
are 


1942 


irequency 


1940 and at 


NG. 
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BOOKS RECEIVED. 


String-Lining of Railway Curves. By P. E. Kwyicur. 
London: The Railway Gazette. [Price 7s. 6d. net.] | 

The Gantt Chart. A Working Tool of Management. By | 
Watiace Crark. Second edition. London: Sir Isaac 
Pitman and Sons, Limited. [Price 5s. net.) 

The Principles of Cane Sugar Manufacture: (Together 
with a Description of the Machinery). By J. G. Davtss. 
London: Norman Rodger. [Price 10s. net.] 

Applied Workshop Calculations. By W. A. J. CHapman. 


London : Edward Arnold and Co. [Price 3s. 6d. net.] 
Aerodromes. Their Location, Operation and Design. 
Translated from the German. London: Sir Isaac | 


Pitman and Sons, Ltd. [Price 10s. 6d. net.) 
Department of Scientific and Industrial Research. Report 

of the Chemistry Research Board for the Triennial Period | 

ended 31st December, 1937. With Report of the Director 


of Chemical Research. London: H.M. Stationery | 
Office. [Price 3s. net.] | 

Gaseous Electrical Conductors. By E. L. E. Waearcrort. 
Oxford: Clarendon Press. London: Humphrey 
Milford. [Price 21s. net.) 


Building Construction. Volume Il. By W. B. McKay. 


London: Longmans Green and Company. [Price 
6s. net.] 
The University of Illinois. Circular No. 35. Factors | 


Involved in Plate Efficiencies for Fractionating Columns. | 
By D. B. Keyes. [Price 20 cents.] Circular No. 75. 
Two Investigations on Transit Instruments. By W. H 
Rayner. [Price 25 cents.| Circular No. 77. Papers 
Presented at the Twenty-Fifth Annual Conference on 
Highway Engineering Held at the University of Illinois, 
March 2 to 4, 1938. [Price 50cents.] Bulletin No. 84. | 
A Distribution Procedure for the Analysis of Slabs | 
Continuous Flexible Beams. A Report of an| 
Investigation. [Price 1 dol Urbana, Il., U.S.A.: 
The University of Illinois | 
Department of Scientific and Industrial Research. Forest | 
Products Research. Bulletin No.1. Dry Rot in Wood. | 
By K. Sr. G. Carrwricut and W. P. K. Fiyptay. 
Third edition London H.M. Stationery Office. 
[Price ls. net 
Ministry of Health. Town and Country Planning Advisory | 
Committee. Report on the Preservation of the Countryside. | 
1938. H.M. Stationery Office. [Price 6d. 
net. | 
Department of Overseas 


Over 


London 


Trade No. 710. Report on | 


Economic and Commercial Conditions in Syria and 
the Lebanon, 1936-1938 By G. T. Hovarp and} 
F. C. Ogpex. London H.M. Stationery Office 
[Price 9d. net.] 

Elementary Technical Electricity. By Rosperr W. Hur- 
CHINSON London University Tutorial Press, 


Limited 
Ferromagnetism 


| Price be. bd 

The Development of a General Equation | 
to Magnetism. By J. R. Asaworts. London: Taylor | 
and Francis, Limited. Price 7s. 6d. net.] 

Department of Scientific and Industrial Research. Building 





Research. Bulletin No. 13. Calcium Sulphate Plasters. 
By W. R. Preparp London: H.M. Stationery 
Office. [Price 4d. net 

Hydraulics for Engineers and Engineering Students. | 
By Proressor F. C. Lea. Sixth edition. London : 
Edward Arnold and Company. [Price 2ls. net.] 


7'o-morrow's War lts Planning, Management and Coat. | 


By Steruen Tu. Possony. London: William Hodge 
and Company, Limited Price 8s. 6d. net.| | 

Sewers ieee Design Specification and Construction 
By EF. V. Bevan and B. T. Rees. Second edition 
London Chapman and Hall, Limited Price 25« 
net.j 

Civil Defence By C. W. GLover London : Chapman 
and Hall, Limited {Price l5s. net.] 

Mehrspindel-Automaten. By Dr.-Inc. Hans H. FINKELN 


BURY Berlin : Julius Springer. [Price 18-60 marks. | 
Department of Scientific and Industrial Research Forest 
Products Research Special Report No. 4 Recent 


Work on the Moisture in Wood in Relation to Strength 


and Shrinkage By W. W. Barras London H.M 
Stationery Office [Price 9d. net.) 
Department of Scientific and Industrial Research. Building 





Research Technical Paper No. 23 Studies in 
Reinforced Concrete Vi The Strength and Deforma 
tion of Reinforced-Cor ete Columne Under Combined | 
Direct Stress and Bending. By F.G. Tuomas. London 
H.M. Stationery Office Price ls. net.] 

Praktisches Handbuch der gqesamten Schweisstechnik 
Volume | Gasschweiss- und Schneidtechnik By 
Proressor Dr.-Ing. P. Scuimexke and Oser.-ine. 
Hans A. Horn Third revised and enlarged edition 
Berlin: Julius Springer [Price 18 marks.] 

Ergebnisse der Technischen Réntgenkunde Edited by 
J. Eecert and Proressor Dr. E. Scutenoip. Volume 
Vi Spannungsmessung an Werkstiicken By PROFEsS- 
son Dr FE SCHIEBOLD Leipzig : A\kademische 
Verlagsgeselischaft m.b.H Price 17-20 marks.) 

The British Standards Institution British Standard 
Specifications No. 283/1938 Prussian Blue for | 
Paints Price 2s. net Nos. 303 and 318/1938 


Green Pigments for Paints. Brunswick or Chrome Greens 


(Pure and Reduced) for Paints Green Oxide of Chro 
mium for Paints Price 2s. net No. 314/1938. 
Ultramarine Blue for Paints Price 2s. net.} Nos. 320 


and 333/1938. Vermilion and Red Pigment for Paints 


Vermilion f Paints Red Pigments (Red Lakes, 
Toner or Pigment Dyestuff) for Paints. [Price 2s. net.] 
London Publications Department, The British 


Standards Institution, 28, Victoria-street, Westminster, 


S.W.1 


Department of Scientific and Industrial Research Indea 
to the Literature of Food Investigation. Volume 9 
No. 4. March, 1938. Compiled by Acngs E. GLENNIE, 


Assisted by Gwen Davigs. London: H.M. Stationery 


Office Price 4s. 6d. net 


j 





| Tanzim Department, Cairo ; 


D 


| September 26 





[SEPT. 30, 1938. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given 

Solder, 4,800 lb., cored, rosin-filled, No. 13 s.w.g.. 
to British Standard Specification No. 441. Post and 
Telegraph Department, Wellington, N.Z.; November 22 
(T. 26,942 /38.) 

Steel Cable, galvanised. State Electricity Supply 
and Telephones Administration, Montevideo, Uruguay 
October 18. (T.Y. 26,947/38.) 

Electrical Equipment, comprising a 33-kV oil circuit 
breaker and two 300-kVA and two 500-kVA distribution 
transformers. Electricity Supply Commission, Cape 
Town ; October 12. (T.Y. 26,971/38.) 

Electric Lighting Plants, five, fully-automatic, of 750 
watt capacity, each comprising a petrol-driven engine. 
a 32- or 100-volt d.c. generator and switchgear. Union 
Tender and Supplies Board, Pretoria; October 13 
(T. 26,991 /38.) 

Centrifugal Pump, electric-motor driven, 
spindle, submersible, capable of delivering 333 gallons 
per minute of unscreened storm water against a total 





vertical 


head of 15 ft., with starter and switchgear. Union 
Tender and Supplies Board, Pretoria; October 15. 
(T. 26,992/38.) 

Lawn Mowers, two 24 in.. and two 30 in., motor 
operated lawn mowers, and nine light steel mowet 


transport carriers, seven for 24-in. and two for 30-in 
mowers. Union Tender and Supplies Board, Pretoria ; 
October 20. (T. 26,995/38.) 

Steel Pipes, 13,000 ft., 24 in. internal diameter. Rand 
Water Board. Johannesburg ; November 8. (T. 26,997 
38.) 

Cable, 7,000 yds., double steel-tape armoured, lead- 
covered, paper-insulated. Also 30 straight-through 
joint boxes, two end dividing boxes and jointing material 
and compound. Auckland Electric Power Board, Auck- 
jand, N.Z November 21. (T. 27,082/38.) 

Cable, extra-high-tension and low-tension, 
insulated. City Council, Johannesburg; October 
(T.Y. 27,094/38.) 

Ball and Roller Bearings, of various types. 


paper- 
15. 


Indian 


| Stores Department, Engineering Branch, New Delhi ; 


October 26. (T. 27,205/38.) 

Filter Press, for oil, capacity 12 g.p.m., equipped with 
500/550-volt, 50-cyele, three-phase motor, pump, starter. 
&c. Johannesburg City Council, Johannesburg, South 
Africa ; October 15. (T. 27,229/38.) 

Water Meters, 25, rotary. Ministry of Public Works, 
October 22. (T.Y. 27,137 





38.) 








NCHES AND TRIAL TRIPS. 


steamer! 


L. 


Crry Linco.n.”’—-Twin-serew 
Parsons impulse reaction turbines and single-reduction 
September 22. Main dimensions, 
35 ft Built and engined by Messrs 





OF cargo 





Launch, 
62 ft. by 


gearing 


486 ft. by 


| Cammell Laird and Company, Limited, Birkenhead, for 


Messrs. Ellerman Lines, Limited, London 

* SaLtvonra.” 
and deep-sea towing ; 
Holmes and Company, 


Steam tug for rescue and salvage work 
engines built by Messrs. Charles 
Limited, Hull. Launch, 
Main dimensions: 141 ft. by 33 ft. by 
16 ft Built by Messrs. Cochrane and Sons, Limited. 
Ouse Shipbuilding Yard, Selby, for Messrs. Overseas 
Towage and Salvage Company, Limited, London. 








SHarveD LAMINATED SHEETS OF BAKELITE.—Messrs 
Bakelite, Limited, 68. Victoria-street, London, 8.W.1, 
inform us that they are now able to supply a new type of 
laminated sheet of Bakelite material in corrugated form 
or shaped to simple channel and other sections. This 
material, it 1s pointed out, has numerous applications in 
aeronautical and general engineering work. It can be 
used, for instance, for the leading edges of aeroplane 
wings and for such parts as ailerons, tail-plane com- 
ponents, &c., where its advantages are adequate strength 
and a weight than half that of aluminium. In 
addition to these advantages, the material resists chemi- 
cals and moisture, and has good electrical properties. 


less 


for in 
reaches 


Seeep Limrr INpIcATOR FoR CARS \ device 
dicating when the speed of a motor vehicle 
30 m.p.h., or other legal level, was demonstrated recent! 
at the Institute of Patentees. The apparatus, which is 
called the “‘ Touch Warner,” and has been introduced 
by Mr. G. G. Holt, takes the form of a small governor 
driven off the speedometer drive in conjunction with a 
commutator \ current taken from the battery 
through the commutator, which is held out of contact 
by the governor until the predetermined speed is reached 
and then through an electric magnet mounted on one 
of the spokes of the steering wheel. As soon as the pre 
determined speed is reached, warning is given through 
the sense of touch, as the taps produced by the magnet 
coming into contact with the spoke are sufficient to set 
the wheel into slight vibration. The device is claimed 
to have advantages over those giving visual or audibl: 
warning, the chief being that the warning does not 
distract the driver's attention in any and does not 
distract the passengers. 
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NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal Trade.—Business was on a very quiet 
scale in all the leading overseas trades on the Welsh 
steam coal market last week. Apprehension over the 
European crisis caused a contraction in the interest 
displayed by foreign customers and resulted in a mark 
time policy being adopted in regard to forward business. 
Nevertheless collieries, generally, were able to maintain 
a fair employment at the pits as most concerns still 
had substantial deliveries to make under past bookings. 
There was, however, no shortage of supplies and current 
needs could be easily met. On the other hand, surplus 
stocks were not unduly increased and as a consequence 
the tone was fairly steady. The announcement that 
the French authorities were to cut the import quota 
by 15 per cent., to 57} per cent. of the trade in 1936 
so far as Britain was concerned, plus an extra 7} 
per cent. for the ‘“‘ Welsh coal for French pitwood” 
scheme, caused little surprise. For a considerable time 
France has been making strenuous efforts to increase 
the home production of coal. On September 1 last 
the French miners and owners came to an agreement 
whereby the miners undertook to increase production 
by 2,000,000 tons by March next, and it was as a result 
of this accord that the present reduction was made in 
the quota. At a meeting at Biarritz last week, the 
Mixed Commission which controls the coal for pitwood 
barter scheme fixed the price of French pitwood 
at 22s. 1jd. per ton over the next three months, which 
represents a fall of 1}d., as compared with the price for 
the present period. The quantities, however, remain 
unchanged, namely 80,000 tons of pitwood for 120,000 
tons of coal. Best qualities of large coals continued to 
move off satisfactorily under existing contracts and 
prices were well upheld. Sized coals remained a firm 
feature, and supplies were not easy to secure over a long 
while ahead. Smalls continued in very slow request, 
and most concerns were carrying heavy stocks of these 
kinds which were dull, but unaltered. Cokes were 
quietly steady while patent fuel was slow. 

The Iron and Steel Trade.—Quiet conditions continued 
to rule in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. New demand 
matured slowly, while the works were only partially 
engaged in fulfilling erders already on hand. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Developments in the international 
situation have clouded trade prospects. Overseas business 
in most classes of engineering products has slowed 
down during the past few weeks. A few inquiries are 
circulating, But their numbers are expected to decrease. 
Conditions in the raw and semi-finished steel branches 
have undergone a change for the better. The demand 
has broadened, and outputs are approaching the level 
achieved at the beginning of the year. Structural 
steel is progressive, while the call for cold-rolled strip 
and similar materials is stronger. Active conditions 
prevail in the production of heavy machinery and 
engineering products. Makers of all types of armaments 
are operating to capacity. Sheffield works specialising 
in the manufacture of railway rolling stock have good 
order books, and prospects are considered bright. Among 
the lines in demand are carriages and wagons, axles, 
springs, tyres, and buffers. Plans for the electrification 
of the railway between Sheffield and Manchester are 
being pushed forward, many contracts for plant having 
already been placed. More orders are circulating for 
steelworks’ and ironworks’ machinery and related 
equipment. The requirements of gold- and silver-mining 
industries abroad show expansion. Such enterprises 
are taking larger quantities of locally-made dredging 
equipment, steel balis, refining, screening, and washing 
plant. Excavating machinery is also in demand, having 
been brought into use for digging trenches in connection 
with Air Raid Precautions. Trench shovels are also in 
strong request, valuable orders having been booked 
during the t few days. Another progressive section 
is that dealing with the production of all types of electrical 
plant. Works turning out traction motors are experienc- 
ing a busy time, and have orders on hand from South 
Africa, India, South America, France and Canada. 
A seasonal decline is reported in the demand for agri- 
cultural machinery and parts. The gross output of 
stainless steel shows an increase, while there is an improved 
call for heat- and acid-resisting materials. Requirements 
of steel, crankshafts, gear boxes, and clutch plates by 
the motor-car making industry show expansion. 

South Yorkshire Coal Trade.—The unsettled state of 
international affairs has had a depressing effect on export 
trade. Business in most classes of coal is very restricted. 
\ few inquiries are circulating from Northern Europe, but 
the inland position shows little change. Industrial coal 
is in better demand, and small coal is selling well to elec- 
tricity and brick-making works. The house-coal market 
ix more active, but most classes of coke continue quiet. 








Propuction or Gotp in Canapa.—During the first 
six months of 1938, the gold produced in Canada totalled 
2,218,168 oz., against 1,973,251 oz. in the corresponding 
period of 1937. 


CANADIAN Street Propuction.—The cumulative pro- 
duction, in Canada, of steel ingots and castings during the 
first six months of the present year was 670,741 tons, 
compared with 713,177 tons in the corresponding period 
last year. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The market, though over- 
shadowed by the international situation, is strong. Cleve- 
land pig is not over plentiful and consumers of foundry 
iron have now next to no foreign products on hand. 
The tonnage of local brands stored at makers’ yards 
is not heavy and the light intermittent output is passing 
into consumption. Makers’ foundries are absorbing more 
iron than recently, and consumers dependent on the 
market for supplies are less disinclined than for some 
time to negotiate for needs over a period a little way 
ahead. Most of the orders placed, however, are still 
confined to parcels to meet early requirements. Home 
demand promises to expand and while prospect of 
resumption of normal production is not in sight, make 
may have to be appreciably increased. Fixed prices 
are ruled by No. 3 quality at 109s., delivered within 
the Tees-side zone. 

Hematite.—Actual improvement in the unsatisfactory 
statistical state of the East Coast hematite branch of 
trade cannot yet be reported. Tonnage stored at makers’ 
and consumers’ works is still embarrassingly heavy, 
but is no longer increasing, and the curtailment of output 
to near current needs, together with some expansion of 
demand, inspires hope of a gradual change for the better 
in the hampering conditions that have ruled for a lengthy 
period. Makers’ own consuming departments are using 
rather more hematite than recently and obstacles to 
sales are somewhat less difficult to overcome than for 
some time. Transactions are far from large or numerous 
and substantial reduction of the burdensome tonnage 
accumulations is essential to restore normal market 
negotiations, but the moderate additional home require- 
ments and occasional small sales for shipment abroad 
are gratifying and encouraging. Two cargoes for 
Germany have been loaded this month. Stabilised 
quotations keep at the equivalent of No. 1 hematite at 
1338., delivered to North of England areas. 

Basic Iron.—The whole of the output of Tees-side 
basic iron continues to be retained for requirements of 
makers’ adjacent steelworks, and the quotation of 100s. 
is nominal. 

Foreign Ore.—Merchants are holding off the market» 
realising the futility of efforts to arrange ore contracts 
under conditions existing. Consumers are extensivel 
bought, and have large and still increasing stocks, whic! 
— deliveries against running contracts, and 

eptember imports are extremely light. 

Blast-Furnace Coke.—Durham blast-furnace coke is in 
next to no request for local use, consumers’ require- 
ments being fully provided for to the end of the year. 
Fixed prices are ruled by good medium qualities at 
27s. 6d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel is difficult to dispose of. Producers have consider- 
able stocks, particularly of steel semies, and users have 
more material on hand than they care to carry. In one 
or two branches of the finished iron and steel industry 
manufacturers have slightly better order books, but are 
much in need of extensive buying movement. Most 
departments are only very moderately occupied. Heavy 
steel makers are, however, still turning out large tonnage 
and producers of light steel sections hope to run plant 
more regularly than recently. Principal market quota- 
tions for home trade stand : Common iron bars, 131. 5s. ; 
steel bars, 111. 188. ; soft steel billets, 71. 17s. 6d.; hard 
steel billets, 91. 2s. 6d.; steel ship rivets, 151. 2s. 6d. ; 
iron rivets, 171. 58. ; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 11/. 18s. ; steel ship, bridge and tank 
plates, 111. 8s.; steel angles, 11/. 0s. 6d.; steel joists, 
11l. Os. 6d.; Tees, 121. 0s. 6d. ; heavy sections of steel 
rails, 101. 15s. 6d.; fish plates, 141. 15s. 6d.; black 
sheets, No. 24 gauge, 15/. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 18/. 10s. 


Scrap.—Business in iron and steel scrap is ence more 
at a standstill. 








Tue Sreepine-Ur or Trarric at HoLyHEAD.—With 
a view to speeding up the handling of newspapers and 
merchandise between trains and steamers at Holyhead, 
the London Midland and Scottish Railway ae 
is to instal electric belt conveyors for transferring suc 
traffic from the platform trucks to the Kingstown 
steamers. 





Barrrisa StanDARD Cast-[RON Pipes.—Water and gas 
undertakings, in particular, will be interested in the 
publication of a revised and considerably enlarged edition 
of specification No. 78, for cast-iron pipes for water, gas, 
and sewage, recently issued, price 5s. 3d. post free, by 
the British Standards Institution, 28, Victoria-street, 
London, 8.W.1. The publication was first issued in 
1917, and in the revision a new desi; of socket 
has been standardised, the suitability of which has been 
thoroughly established by extensive investigations at the 
National Physical Laboratory and elsewhere. As the 
new socket is interchangeable with the old, no inconveni- 
ence will be occasioned to users by the change-over. 
A time limit of five years, however, has been decided 
upon, during which manufacturers will be able to intro- 
duce new moulds as replacements became ne ° 
The immediate scrapping of all the old moulds would, 
of course, have pl a very heavy burden on manu- 
facturers. The range of standard special castings has 
been considerably augmented, and it is hoped that the 








specification will now provide for all the most generally- 
used fittings for both water and gas. 


NOTICES OF MEETINGS. 


or MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, October 3, 6.30 p.m., The 
Mining Institute, Newcastle-upon-Tyne. ‘‘ Cylinder 
Liner Wear,” by Mr. J. E. Hurst. Southern Branch : 
Thursday, October 6, 7.15 p.m., The Municipal College, 
Portsmouth, Informal Meeting. Chairman’s Address, by 
Colonel Sir George H. Willis. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, October 4, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. General Meeting. Presidential 
Address, by Mr. A. C. Gardner. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
October 4, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. Presidential Address, by 
Mr. P. C. Kidner. Also at the Manchester Centre : 
Wednesday, October 5, 8.30 p.m., The Engineers’ Club, 
Manchester. Also at the Bristol Centre: Thursday, 
October 6, 7 p.m., The Merchant Venturers’ Technical 
College, Bristol. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 


INSTITUTION 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade the 
position shows little change, and uncertainty as to the 
future is causing a want of confidence to prevail in trade 
circles. The international situation is the all-absorbing 
topic at the moment and, should the final efforts for a 
peaceful solution fail, a great stir of activity will un- 
doubtedly commence and steel material will be in imme- 
diate demand. The scarcity of business is res ible 
for a very considerable reduction in output, an yers 
are not inclined to enter into fresh commitments in the 
meantime. Orders for structural sections have eased 
off to some extent and any being placed are of limited 
tonnage. Specifications from the shipyards are exceed- 
ingly poor, which is the reflex of the small number of 
contracts for new tonnage which have been booked during 
recent months. In the black-steel sheet trade a dull 
tone is still general and the business coming in is not of 
sufficient volume to ensure full-time running of plant. 
There are rumours that conditions will show some im- 
provement before long, but at present there are no 
definite signs of any revival. Prices all round are firm 
and are as follows :—Boiler plates, 111. 18s. per ton ; 
ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. per ton ; 
medium plates, 131. per ton ; black-steel sheets, No. 24 
gauge, in minimum 4-ton lots, 151. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 18/. 10s, per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—There has been no visible sign 
of any change in the state of the malleable-iron trade of 
the West of Scotland over the week and little fresh busi- 
ness is reported. Consumers have been ordering very 
sparingly of late and the general inquiry has failed to 
raise any hopes for the near future. The re-rollers of 
steel bars are still on short time, and the demands of 
buyers are easily met, as heavy stocks are held. The 
following are the current quotations :—Crown bars, 
131. 5s. r ton for home delivery or export; re-rolled 
steel bars, 121. 13s. per ton for home delivery, and 111. 
»er ton for export ; No. 3 bars, 121. 158. per ton, and 

o. 4 bars, 131. 5s. per ton, both for home delivery. 


Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the demand has not improved and the output of 
the 11 furnaces now in blast is more than ample to 
meet all calls. Fairly heavy stocks are held, and as 
mentioned recently, there is a strong feeling here that 
these may be very quickly absorbed before long. The 
consumption of hematite and foundry iron is rather low 
at the present time, but matterslook very hopeful for the 
future. To-day’s market prices are as follows :— 
Hematite, 61. 13s. per ton, and basic iron, 51. 7s. 6d. per 
ton, both delivered at the steel works; foundry iron, 
No. 1, 61. 0s. 6d. per ton, and No. 3, 51. 18s. per ton, 
both on trucks at makers’ yards. 











CaLENDAR.—Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester, have 
sent us a handsome daily tear-off calendar extending 
from October 1 to September 30, 1939. 


British STanpaRp S#Hanks For WeELpING ELzc- 
TRODES.—The British Standards Institution, 28, Victoria- 
street, London 8.W.1, has recently published a specifica- 
tion (No. 807-1938) for the shanks of electrodes for 
spot-welding machines. These machines are continually 
being installed, and in order that the output may be 
maintained, it is desirable to be able to change over 
rapidly from one machine to another in the event of a 
failure on one machine. This has often been found 
difficult owing to the different forms of electrode holder 
adopted b various welding-machine makers. The 
new specification lays down the form and dimensions 
of the hole in the electrode holder and of the shank of 
the electrode which fits into the hole. It is realised that 
in the case of heavy-pressure machines, it is desirable 
to reverse this method of attachment and provide the 
arm of the machine with a spigot which fits into a hole 
in the electrode. In such cases the form and dimensions 
of the spigot and hole should be the same as that laid 
down in the’specification. The taper specified has been 
selected as a result of tests. The price of the publication 
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THE CUNARD WHITE STAR QUADRUPLE-SCREW LINER “QUEEN ELIZABETH.” 


CONSTRUCTED BY MESSRS. JOHN BROWN AND COMPANY, LIMITED, SHIPBUILDERS, CLYDEBANK. 





(For Description, see Page 381.) 
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THE INTERNATIONAL 
SITUATION. 


In view of the gravity of the international 
situation and the possible urgent demand for the 
services of engineers of all kinds, the Institution o 
Mechanical Engineers is taking steps to compile 


lat once a register of suitably qualified individuals 


| among 


its membership. For this purpose all | 
members are being circularised immediately, 
form having been drawn up asking for details of 
training, experience, previous war experience and 
physical condition, and the opportunity is given | 
of stating any preference for special service. 
Experience in the war of 1914-1918 showed that 
should the present situation develop unfavourably 
there will, of course, in all probability be a large | 
demand for engineers capable of taking charge of | 
repair work abroad and at home, both in connection 
with ordnance and supplies and transport, and much 
mechanical engineers are 


ganisation work and so on. The Institution is, we 
are informed, in close touch with the Government 
departments concerned, and the step is being taken 
with their approval. We trust that all members 
capable of service of any character suitable to the 
emergency will not fail, therefore, to return these 
forms promptly duly filled in, so that should the 
call come there need be no such delay and lack of 
organisation as cost the country so dearly twenty- 
four vears ago. 

While the register being drawn up applies pri- 
marily to members of the Institution, there will. 
doubtless, be many others outside its ranks who also 
possess suitable qualifications. We suggest to these 
that thev 
which should prove a valuable channel through 
which they will be able to make themselves useful. 


also get into touch with the Institution, | 
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APPLICATIONS OF CHEMISTRY. 


Tue dominance of chemical science over our 

activities and daily lives gives interest to the Reports 
of the Chemistry Research Board, of which that for 
1937 has recently been issued.* Chemical research 
constitutes a pursuit of truth, a disclosure of the 
fundamental nature of a branch of science and a 
process of investigation and discovery. Industrial 
|research into the realms of food preservation, 
| the atmospheric corrosion of building materials, air 
}and water pollution, are of importance from an 
economic and health standpoint, and there is a 
persistent need for research in the national interest 
in order that the conservation and economic use 
of our national resources may be promoted, par- 
ticularly as concerns coal. The quest for funda- 
mental data is slow and laborious; but .attain- 
ment as, for example, exemplified by our present 
| knowledge of molecular structure, represents in a 
wonderful way the triumphs of the application of 
inductive and deductive thought to experimental 
data. When consideration is given to the com- 
plexities of the chemistry of living things the 
| inadequacy of our knowledge is patent and cannot 
fail to keep us in a humble frame of mind. Important 
as pure research is, it is still more important in 
these days to apply existing knowledge in practice. 
Research is vital to the solution of the modern 
problems of industry, such as arise in the case of 
coal, in connection with which traditional know- 
ledge is still so strongly entrenched, and also, if 
| future prosperity is to be assured, in the synthetic 
| industries whose development has been based on 
|research and without which they would rapidly 
| stagnate and decay. Many operations in industry, 
| such as lubrication, coal distillation and the manu- 
| facture of alloys, have been carried on for many 
| years, but much fundamental research has yet to 
|be done in connection with them before rational 
}and adequate explanation can be given of many of 
| the phenomena involved. The history of chemical 
eo contains few chapters, perhaps, more 
|romantic than that dealing with the evolution of 
|modern views of catalysis, and the spectacular 
| development of the industries in which catalytic 
| processes play to-day an important réle. 

When study is made of the fundamental causes of 
the corrosion of metals, the interdependence of a 
|number of factors becomes evident. The influence 
| of suspended particles needs to be studied in relation 
|to the humidity and purity of the atmosphere ; 
jcarbon dioxide, which had _ previously been 
| considered to take an active part in the atmo- 
| spheric corrosion of iron, has now been shown to 





‘| *xert a repressive effect under normal atmospheric 
at conditions. In order to assess the effects of rate 
iS oxygen supply, the composition of the atmo- 
sphere, the composition of the solution and the 
q | Purity of the metal, measurements recently have 
been made of the corrosion rates of metals totally 
| immereed in stagnant salt solutions and water at 
| 25 deg. C., and it appears that if a high concentra- 
| tion of oxygen is present at the metal surface at the 
| beginning of the exposure of metal to liquid, and if 
| this high concentration is maintained, the metal 
| kecomes before long almost passive. This is con- 
:idered to be probably due to the formation of a 
surface film of oxide, which cannot form com- 
pletely in the presence of the acid impurities in 
ordinary air. It is possible that the impurities 
affect the physical nature of the film and thus 
prevent perfect adhesion from taking place. 

4 deposit of loose rust on a metal surface has 
often been supposed to screen the underlying metal 
from oxygen and so stimulate corrosion by setting 
up differential aeration currents with the screened 
area as anode; it has now, however, been estab- 
lished that the loose rust usually produced by the 
corrosion of mild steel in stagnant solutions of alkali 
|chlorides presents no important barrier against 
the access of oxygen to the metal beneath it, and 
does not appreciably affect the rate of corrosion of 
that metal. Railway companies have frequently 
experienced appreciable corrosion of locomotive 
boiler tubes on certain sections of their systems, 





* Report of the Chemistry Research Board for the 
| Triennial Period ended 31st December, 1937. H.M. 
| Stationery Office. [Price 3s. net.} 
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but little or none on others. The report under 
notice states that the London Midland and Scottish 
Railway have found that most of the examples 
of serious corrosion experienced showed localised 
action, with considerable portions of the tube 
almost unattacked. Hard Rugby water, which 
had been partially softened, has been found to give 


almost double the rate of pitting as compared with | 
rendered | 


fully-softened water which had been 
slightly alkaline. At boiler temperatures 
corrosion products consist largely of black ferroso- 
ferric oxide and the tube becomes covered with a 
continuous layer of oxide which overlies the thin 
film of mill scale formed in the last stages of the 
process of tube manufacture. Corrosion is mainly 
of the oxygen type and the condition of the mill 
scale determines to some extent the area over which 
general corrosion takes place. 

The treatment of copper roofs and 
structures in situ and particularly those which have 
already become blackened by exposure, has always 
presented considerable difficulty. The production of 
artificial patina has recently been studied and the 
chlorine derivatives of sulphur oxy-acids have been 
found to be highly effective agents in attacking 
the surface at the outset and so giving the necessary 
bonding effect. Thionyl chloride applied in the 
form of a spray has proved to be one of the most 
successful compounds used up to the present in 
such connections. 

The storage of gases under pressure in 
cylinders and in industrial plant, which has become 
so necessary to-day, has brought with it problems 
which have assumed great importance in the last 
few For instance, hydrogen under pressure 
and at elevated temperatures will penetrate ordinary 
steel and change radically the mechanical pro- 
perties of the metal; one of the interesting points 


the 


similar 


steel 


years. 


brought out by experiments conducted at the 
Research Laboratory is that even at ordinary 
temperatures the effect of hydrogen on steel may 
be considerable. At pressures of 3,000 atmo- 


spheres the weakening effect of hydrogen on Bour- 
don gauge tubes has been so rapid that tubes have 
been known to burst after a very short active life. 
Although the addition of carbon monoxide to 
hydrogen is believed to accelerate considerably 
the production of iron carbonyl, observations on 
the storage of pure carbon monoxide in carbon- 
steel cylinders over periods of two years have 
indicated that the attack of this gas on the cylinder 
wall is only superficial. Work is now to be under- 
taken on the effect of a mixture of carbon monoxide 
and hydrogen on steels, jointly by the Metallurgy 
Department of the National Physical Laboratory and 
by the Chemical Research Laboratory, and may be 
expected to produce interesting results. 

Turning to another field, we may refer to the use 
of liquid phosphoric acid as a catalyst for the 
production of a large series of aliphatic acids by the 
interaction of the alcohols and olefines with carbon 
monoxide and steam, High pressure plant erected 
for the South Metropolitan Gas Company, for the 
purpose of studying the accelerating effect of high 
turbulence on chemical operations involving high 
pressure, has been in operation almost continuously 
since its completion. Recently we referred to the 
corrosion of tar stills which has always been a 
complex problem; the current view that the 
corrosive effects of neutral and basic constituents 
of tar is negligible, but that, at high temperatures, 
resinols or petroleum insoluble phenols are very 
active in promoting corrosion, the activity of these 
intensified in the presence of 
ammonium The more volatile phenols 
are not fact confirmed in industrial 
practice where tar acid stills are known to possess a 
very long life. The corrosive effect of any tar is 
considered to be dependent the content of 
the benzene-soluble resinol compounds, originally 
recognised in the Chemical Research Laboratory. 
During the last few years investigations have 
been in progress in order to develop a process 
whereby the resinoid portion of tar may be pre- 
cipitated and only the oily fractions of the tar 
submitted to distillation; probably the most 
rapid and effective method of precipitating tar 
resinoids is by the application of a colloid mill. 
It has been suggested that the solution of tar-still 
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corrosion problems may yet be found in the dis- 
covery of a constructional material which will 
withstand the action of the corrosive constituents of 
tars, and many efforts are being made in this 


direction. Stainless steels are unattacked by 


resinoids alone, and only slightly in the presence | 


chloride ; 
Endeavours 


of ammonium 
highly resistant. 


nickel alloys are also 
made to find new 


outlets for rubber, have resulted in processes for | 


compounding rubber and its derivatives with 
tar products for use as binders in road construc- 
tional work, and such prepared products are now 
being tested at the Road Research Laboratory. No 


success appears to have been obtained in blending 


petroleum distillation residues with chlorinated | 
rubber. 

Mention is made in the Report under notice to 
another matter of direct interest to engineers. 


During a survey of substances of possible service 
in removing from water, a base exchange 
material of an entirely new type was discovered 


iron 


and the important fact emerged that many poly- | 
| phenolic substances give resins with good 
|exchange properties. 


base 
The hypothesis advanced to 
explain the behaviour of these phenolic resins has 
served the useful purpose of suggesting the means 
by which substances capable of removing anions 
might be prepared. The reduction of the dissolved 
solids in tap water from 36 parts per 100,000 to 


| about one part by means of these resins is a simple | 
| Operation, but it seems unlikely that the process 


would be practicable on a large scale when applied 
to sea-water. The involved have been 
protected by British and foreign patents and licences 
have been taken out by firms in Great Britain and 
The contamination of domestic water 
supplies due to the action of water on lead has been 
studied from many angles, and it has been suggested 
that dangers of contamination may arise from 
leakage of electrical currents to lead water pipes. 
Tests are now in progress in various parts of the 
country to determine the amount of lead present 
in water supplies. The field of industrial micro- 
biology, also coming within the scope of the Board, 
has proved to be of an intensely interesting character, 
embracing problems associated with the decay of 
ropes, the corrosion of water mains and the destruc- 
tion of micro-organisms in food supplies by the 
action of gases under pressure. Investigations into 
such phenomena are necessarily complex, but 
apart from their academic interest, are actually of 
much practical importance. 


pre cesses 








THE CHARING CROSS 
UNDERGROUND ACCIDENT. 


Tue facts of the collision of May 17, which occured 
ata point between Charing Cross and Temple stations 
the District Railway, became known at the 
inquest, and were commented on by us at the time. 


on 


The publication of Colonel Woodhouse’s report to | 


the Ministry of Transport, published last week, 
confirms these and sheds additional light on details. 

The signals at Charing Cross are normally auto- 
matic, the relays, circuit breakers, &c., being in a 
small cabin just east of the station, which controls 
if required an emergency over. Direct 
current for signal working is being replaced by 
and the final tidying up after this 
change in hand at Charing Cross the night 
before the accident. The work in the cabin was 
of a simple nature, as all connections were labelled, 
and provided only one terminal was opened at a 
time, no mistake could occur. Unfortunately Chief 
Lineman Beer, who was supervising, did not make 
the tests on completion laid down by the rules, 
and so the fact that one connection had been placed 
on a wrong terminal remained undiscovered. This 
bridged two of the three track circuits forming the 
clearance length ahead of the eastbound starting 
signal, causing it to return to green some 30 seconds 
after a train had passed, instead of when it was 
within the protection of the next signal. 

The fault was unnoticed until the peak traffic 
next morning, when a driver observed that the 
signal had cleared unusually quickly, and he was 


cross 


alternating, 
was 


only just able to avert a collision with the train | 


ahead. He reported this at Temple station at 


9.40 a.m., as did the drivers of three subsequent | 
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| trains, but no effective action was taken, and at 
| 9.55 the driver of a circle train missed the indication 
of the fault, his train colliding at about 25 m.p.h. 
with a Barking train standing at the next signal. 

The main shock of the collision was borne by the 
last two coaches of the Barking train, an all-steel 
vehicle in the rear telescoping a wood and steel one 
in advance for a length of 15ft., thus causing most of 
the casualties. The front coaches were scarcely 
affected, and those of the Circle train, protected by 
a particularly heavy motor coach and by Buckeye 
| couplers, also got off lightly, though a number of 
passengers were injured by being thrown against 
the transverse glass screens. Only one pair of 
wheels of the last Barking coach were derailed. 

Colonel Woodhouse points out that serious 
responsibility rests on Beer and urges that vigorous 
action should be taken to ensure that tests on the 
completion of signalling work are never omitted. 
He also holds Station Foreman Foskew, in charge 
at Temple, gravely to blame. Foskew contented 
himself with shouting the drivers’ reports of the 
defective signal to a porter on the opposite platform, 
never troubling to ascertain that he had been 
| correctly heard or that the reports had been correctly 
| sent. Lastly Inspector Barnes at Charing Cross, 
when he did ascertain the real facts, might possibly 
have prevented the accident if he had carried out as 
promptly as possible the rule to warn all drivers 
immediately on report of signals failing in the clear 
position. 

On two points there has been criticism of the 
London Passenger Transport Board. The first 
the use of oil tail lamps, whereas it is contended 
| that an electric lamp might at least have mitigated 
the accident. Colonel Woodhouse, however, points 
| out that the tail lamp must be independent of the 
traction current, and if an oil lamp was carried as 
| secondary to an electric light it might be missed 
| by a driver in the event of the latter failing. The 
| fitting of lighting independent of the traction 
}current is not financially practicable on existing 
|stock. He thinks, nevertheless, that the position 
|of the tail lamp is such that it may be mistaken 
for a signal at a greater distance, and this matter 
|has been under consideration between the Board 
and the Inspecting Officers for some time. 
| The second point is that the traction current 
| was not cut off immediately after the accident, 
| with the result that half an hour later dangerous 
|arcing was caused by a panel plate falling on the 
|rails. The Colonel says that this was a purely 
| fortuitous circumstance, and he considers the 
| maintenance of light in the trains of first importance 
in preventing panic. Had the current been cut off 
|when the accident occurred, 11 trains between 
| Charing Cross and Mansion House would have been 
| stopped and plunged into darkness ; but the matter 
may be reconsidered when the recent decision of the 
Board to instal automatic lighting in the tunnels, 
}as used in the Tubes, is carried out. He adds that 
|the new coaching stock now being delivered has 
independent lighting, all steel construction, anti- 
telescoping headstocks and couplers, and _ safety 
transverse glass. This last improvement is to be 
| fitted to all stock. Special end doors designed to 
|obviate jamming when floors buckle are also in 
luse, and twin tail lamps fed by the indpendent 
| lighting circuit. 


Is 














NOTES. 

| THE PRESERVATION OF THE COUNTRYSIDE. 

| Just over four years ago the then Minister of 
| Health appointed a committee under the chairman- 
| ship of Sir John Maude to consider general questions 
relating to town and country planning in England 
and Wales. In the interim, this body has made a 
number of recommendations and, in particular, has 
examined the model clauses which it is proposed 
to use in the preparation of schemes. About a yea! 
ago the House of Commons, in deploring the destruc- 
tion of beauty in town and country, expressed the 
opinion that the Government should ascertain 
whether its existing powers for this purpose were 
adequate. The result of this examination 
Report on the Preservation of the Countryside. 
which was published by H.M. Stationery Office last 
week at the price of 6d. In this document it is 


is a 
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freely admitted that some destruction of the 
countryside has taken place, but at the same time 
it is emphasised that not all “ destruction ” is loss. 
For instance, 3,500,000 houses have been built 
since the war, and it has been inevitable that the 
whole of this development has been at the expense 
of what was rural land. The question remains, 
how much of this “ destruction ’’ has been wanton 
and unnecessary. Though it is difficult to assess 
this in any numerical way, there is equally no doubt 
that many of the buildings are misplaced and of 
poor design and character. Examples of misplace- 
ment are ribbon development and building along 
the south and south-east seaboards. These 
are really tragic, and it is little better to erect 
brick villas on bare downs. These mistakes have 
been emphasised by over-ornateness in design. 
Further, advertisement hoardings and signs are 
another frequent cause of destruction. In con- 
sidering, says the report, whether the present 
powers are adequate to prevent this destruction, 
it must be remembered that they have only been 
in force for five years and that a full chance of 
testing them should be given. Their application is 
at the will of the local authority, and perhaps the 
energy displayed in this direction is not as great as 
it might have been. As regards the effectiveness of 
the powers when they are applied, the whole thing 
seems to depend on whether compensation is or is 
not payable. The Restriction of Ribbon Develop- 
ment Act is not altogether succéssful from the preser- 
vation point of view, and various legal amendments 
are required. Those who hold strong views on this 
subject, and there can be few who at one time or 
another do not do so, will, we fear, find cold comfort 
in this document. 


Tue Lanp Speep Recorp. 


When commenting, on page 281 ante, on the fact 
that Captain G. E. T. Eyston had raised the world’s 
land speed record to 345-49 m.p.h., on August 27 
last, we mentioned that, as the throttle was not 
fully opened to achieve this speed, and that as a 
still higher speed had been recorded on a previous 
run on which the timing apparatus unfortunately 
failed, Captain Eyston might attempt to improve 
on his figure. With these points in mind, it is not 
surprising that he has, in fact, achieved a new 
record in the interim, but it is certainly a matter for 
astonishment that the record of August 27 should 
also have been broken by another driver, with a 
car of strikingly different design. This remarkable 
feat, however, was actually achieved by Mr. John 
Cobb, in his Railton Special car on September 15, 
and while the warmest congratulations are due to 
Captain Eyston for subsequently surpassing Mr. 
Cobb’s figure, the greatest sympathy must be felt 
for the latter driver for being robbed of the fruits 
of his magnificent effort within 24 hours of its 
achievement. As stated in our previous comment, 
Captain Eyston raised the record to 312-20 m.p.h. 
in November, 1937, with the Rolls-Royce engined 
“ Thunderbolt.”’ dn raising the figure to 345-49 
m.p.h. on August 27, Captain Eyston used the 
same car, which, however, had been improved in 
certain details in the interval. The next increase, 
to 350-2 m.p.h., was made, as stated, on Septem- 
ber 15, by Mr. Cobb, in his Napier-engined Railton ; 
and the present record, of 357-50 m.p.h., was made 
on the following day by Captain Eyston, who again 
used the ** Thunderbolt.” On this occasion, the 
northward run was made at 356-44 m.p.h., and the 
southward run at 358-57 m.p.h., both speeds being, 
therefore, higher by some five miles per hour than 
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engines are fitted in opposite loops of the S and 
face opposite ways, one driving on to each axle. 
It may be mentioned in conclusion that Captain 
Eyston damaged the ‘‘ Thunderbolt ’’ on Septem- 
ber 21, when making a further attempt on the 
record, and has announced that this car will not 
be used again. As Mr. Cobb has also announced 
that he will not make a further attempt to break 
the record, at least this year, the latest figure of 
357-50 m.p.h. will probably stand for some time. 


THE RESEARCH DEPARTMENT OF THE INSTITUTION 
oF AUTOMOBILE ENGINEERS. 


WE have frequently referred to the valuable work 
being carried out at the research laboratories of the 
Institution of Automobile Engineers, the latest 
reference being on page 107 ante, when a brief 
account was given of the work at present in hand. 
Further details are given in the Seventh Annual 
Report of the Automobile Research Committee of the 
Institution. This committee has hitherto been 
known as the Research and Standardisation Com- 
mittee, the change of name having been decided upon 
mainly on the grounds that the committee have now 
little or nothing to do with standardisation. Progress 
in the figures for bothexpenditure on research and 
for membership is shown in the report, the annual 
expenditure on research having increased from 
15,9001. for 1936-37 to 17,000/. for 1937-38, and 
the membership from 258 to 281. The increase in 
current expenditure, although satisfactory so far 
as it goes, can only be regarded as decidedly inade- 
quate in view of the importance of the automobile 
industry in this country. The staff of the research 
department has been increased during the year and 
now numbers 30, as against 14 before removal from 
Chiswick. The major portion of the work discussed 
in the report constitutes a continuation of earlier 
investigations, such as those on cylinder wear, 
wear and cracking of bearings, brake squeak, and 
gear durability. In connection with the research on 
cylinder wear, which has already been referred to in 
our columns, it is stated that a series of tests have 
been started, in collaboration with the British Cast 
Iron Research Association, to study the influence 
of microstructure on the wear of plain cast-iron. 
In connection with the work on the spread of an 
oil film on the cylinder walls, the earlier electrical 
method has been abandoned in favour of a visual 
method employing filter papers attached to the 
piston crown. Further study has been made of the 
effect of oil viscosity and speed on the time taken 
to form an oil film, and attention is now being given 
to the effect of mechanical features of engine design. 
The experiments on the cold starting of petrol 
engines are being extended to study the effect of 
spark advance, mixture strength, valve timing, &c., 
and, in addition, consideration is being given to the 
installation of cold room equipment to enable lower 
temperatures to be reached. It is mentioned that 
a number of tests of lubricating-oil consumption 
have been carried out in the Ricardo laboratories 
on a compression-ignition unit, and that a con- 
siderable difference in consumption as between the 
two characteristic types of engine has been found. 
Experiments are being carried out to ascertain the 
cause of this difference, factors under consideration 
including piston temperatures and mixture turbu- 
lence. The report also contains references to 
researches carried out in collaboration with other 
bodies, such as that on the properties of materials 
affecting deep-drawing performance being con- 
ducted in the Engineering Department of Sheffield 
University, that on engine friction at high speeds at 
Manchester University, and that on motor-cycle 





Mr. Cobb’s record. Apart from the fact that both 
drivers are of British nationality and used British- 
built cars, the most remarkable feature of this 
dramatic duel is that a speed of over 350 m.p.h. 
should have been achieved in two cars of such 
strikingly different design. As previously stated 
in our columns, the “ Thunderbolt” is equipped 
with engines capable of developing a total of 
4.700 brake horse-power, and weighs over 7 tons. 
Mr. Cobb’s car, on the other hand, has engines 


| silencing being carried out by the National Physical 


Laboratory. 
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Tue Team Vauitey Trapine Estatre.—The number 
of tenants on the Team Valley Trading Estate and other 
a administered by Messrs. North Eastern 
‘rading Estates, Limited, Gateshead-on-Tyne, 11, has 
risen from 103 on June 30, to 107 on August 31. Among 
recent tenants may be mentioned Messrs. Darlington 
Engineering Company, Limited, manufacturers of gearing 





capable of developing a total of 2,500 brake horse- 
power, and weighs just over 3 tons. The latter car | 
is certainly one of the most unconventional ever | 
designed, as it is of the ‘“ backbone “ 


type, but | 
with the backbone in the form of an S. The two 





and machine parts; Messrs. Consolidated Pneumatic 
Tool Company, Limited, who have set up a maintenance- 
service depot for the North-East coast area; Messrs. 
Double Seal Ring Company, manufacturers of piston 
rings in the United States; and Messrs. Lawson Beck, 
Limited, manufacturers of cartridge-type fuses of a new 
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THE BUILDING TRADES 
EXHIBITION AT OLYMPIA. 


(Continued from page 373.) 


WE continue our account of some of the exhibits 
at the Building Trades Exhibition at Olympia, 
which closes to-morrow, October 1, by descriptions, 
in the main, of some new woodworking machines. 

Of the ten examples of such machine tools shown 
by Messrs. Danckaerts Woodworking Machinery, 
Limited, 2, 4 and 6, East-road, City-road, London, 
N.1, five are new designs. Of these, we have selected 
for description a high-speed motorised six-cutter 
planing and moulding machine of which a view 
of the feed end is given in Fig. 5, page 398. —Inci- 
dentally, the actual machine exhibited has the 
cutter motors built in, but the machine is also 
constructed for belt drive to the cutters as this 
arrangement does not involve the use of a frequency 
changer. The illustration shows this latter type 
of machine. The feed drive shown in it is, however, 
employed for both types and provides four feed speeds 
with a single-speed motor and eight speeds with a 
two-speed motor. The feed is effected by four driven 
rollers, all 10 in. in diameter, mounted on ball 
bearings and having enclosed gears with machine-cut 
teeth. The motor is mounted on a hinged frame 
which also carries a countershaft with a four-speed 
pulley. The drive from the motor to the counter- 
shaft is by Vee-belts and the hinged frame provides 
automatic tensioning as well as permitting easy 
change-over of the belt drive to the feed gear 
pulleys. The maximum feed speed is 100 ft. per 
minute. The machine shown has a work capacity 
up to ll in. by 5in. The first bottom cutter block 
is of the draw-out type and has vertical adjustment. 
It is not necessary to remove the driving belt when 
withdrawing the block. This cutter is normally 
driven by a separate motor, in the all belt-driven 
type, its belt being visible to the right of the illus- 
tration. An automatic tensioning device is provided. 

The vertical spindles are adjustable in both direc- 
tions and are mounted on separate slides so as not 
to be opposite one another and to permit of a counter- 
weighted side pressure between them. The fence- 
side spindle is next to the feed rollers. The top 
cutter-blocks are mounted on underslung slides, 
an arrangement which provides a high degree of 
rigidity and ensures freedom from vibration. There 
are two top blocks, the first of which is in front of 
the side heads so that the material is thicknessed 
before planing or moulding. The second block 
has a lateral adjustment. The last bottom head 
is mounted outside the bearings and normally 
carries a 7-in. block, which can be readily replaced 
when desired by splitting saws or profile cutters. 
It can be be adjusted both vertically and laterally. 
The part of the table behind this head has a rise 
and fall motion and can be swung out of the way. 
The other part of the table is constructed of renew- 
able steel plates with suitable adjustments over 
the bottom blocks and opposite the vertical spindles. 
The front table is adjusted vertically by worm 
gears and the gears for the bottom rollers are 
always in full mesh. The side pressure on the work 
is provided by spring-loaded rollers or shoes up 
to the second side head and by a spring-loaded 
fence beyond it. The top pressure is by hardwood 
saddles attached to horizontal hinged bars so that 
easy access is provided for setting-up. The standard 
rates of feed are intended for fine finish with ordinary 
cutters set in pairs. With multi-knife cutter blocks 
or profile cutters faster rates can be arranged for. 
The six-cutter machine requires a drive of 30 h.p. 
Two interesting machines on the stand of Messrs, 


| R. 8. Brookman, Limited, Russell-street Works. 


Loughborough, are illustrated in Figs. 6 and 7, 
pages 398 and 399. The first machine is the 
firm’s “‘ Hydraulectric *’ mortiser, which, as_ its 
name implies, is a machine operated both hydrauli- 
cally and electrically, the first source of power 
actuating the tool-head movements and those of 
the table cramps, this power being derived from an 
oil-pumping unit electrically driven. It is claimed 
for the machine that this method of operation is 


| particularly suitable for mortising, as the head 


descends rapidly until the wood is in contact with 
the tool, then continues at a slower controlled 





design. 





cutting speed as desired, withdrawal being effected 
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Fic. 5. Six-Curter PLANING AND MoULDING 
WooDWoRKING MACHINE 
at the rapid idling speed. No gearing, belts or 


clutches are employed and the hydraulic medium 


oil—supplies, in itself, all the lubrication needed. 
The general construction of the machine will be 
clear from the illustration The electric motor 
and hydraulic pump are housed in the column. 
The unit is accessible through the hinged door 


shown and can be readily removed as a whole when 
The pump is of the swash-plate type with 
cight cylinders, and the system of ports employed 
renders by-pass valves unnecessary, the pressure 
in the system being automatically proportioned to 
to the cutting tool 
ever, safety valves which prevent damage to the 
the tool not be started before it is 
up the work. The motor of the 
squirrel-cage type with contactor starter actuated 
by push-buttons. 

The machine exhibited and illustrated is a heavy- 
duty single-chain machine, but any number of tool 
heads up to seven can be fitted, while a light chisel 
machine and other types are also available. The 
light machine has a maximum penetration speed of 
t in. per second and a constant withdrawal speed 


desired 


the resistances There are, how 


svstem should 


traversed to 


Is 


of 5 in., the corresponding figures for heavy duty 
being 25 in. and 3 in, per second, respectively. The 


augur spindle in all types runs at 3,000 r.p.m., and 
the chain sprocket at 3,630 r.p.m. The largest chain 
is 3 in. by 1 and the maximum stroke of all 
tool heads is 9} in The tabi» has a vertical adjust- 
ment of lO in. That shown in Fig. 6 is 
und three horizontal, uydraulically-operated 
and four hold-downs. Stop gear for the 
movement provided. In the standard 
pattern control is obtained by a pedal. This 
the toe, so that sideways as well as 
movement obtained, the heel 
The pedal actuates a ver- 
tical rod connected to the speed-control box and 


52 in. long 
has 
cramps 
tabl Is 
is 
recessed to take 
up-and-down is 
resting on the ground 
arrying a compound stop 
t he 
column 


This stop engages with 
the slotted bar on the 
These stops are adjusted by means of a 
scale on the bar in accordance with the depth of 


three stops seen on 


MACHINE; Messrs. DANCKAERTS Fic. 6. 
RY, LIMITED 
hole required. The sideways movement of the 


pedal rotates the compound stop so that one or 
other of the adjustable stops engages with it as 
the tool-head moves ; in this way rapid approach, 
slower cutting, and rapid withdrawal are secured 
in sequence. The pressure on the pedal does not 
affect the speed, but the operator can “feel ”’ the 
tool into the wood at the beginning of the cut in 
the same way as with a hand-lever machine. With 
what known the *“electromatic ” gear the 
mortising machine operates entirely automatically. 
In any case the hydraulic cramps act automatically, 
thus relieving the operator. There is, however, a 
small lever by which this motion can be changed 
over to manual operation when desired. 

The other machine shown by Messrs. Brookman is 
the automatic multi-spindle dovetailing machine 
illustrated in Fig. 7. This 
machine with 25 spindles at. l-in. centres, but a 
size with 17 spindles at 1}-in. centres is also manu- 
factured, both machines capable of taking material 
26 in. wide in the cramps and fully dovetailed up to 
24 in. wide. The vertical spindles all rotate at 
6,000 r.p.m. in the same direction, and the gears 
run in an oil bath. They are mounted on a frame 
which is adjustable vertically to give the precise 
depth of cut required. The cutters, as shown in 
the illustration, are shaped for furniture-type dove- 
tailing, that is, with rounded tapered tenons, these 
being cut with the work held on the vertical front 
plate of the table by the long clamp shown. The 
corresponding mortices are cut with the work pliced 
horizontally. Both processes naturally require a 
feed movement of the table. This is derived from 
the cam drum seen to the right of Fig. 7. The 
movement is thus automatic, and by changing the 
drum any style of dovetail can be cut and a large 
range of pitch sizes is possible. The motion 
provided by gearing from the cutter drive and 
three feed speeds are provided. 

Among the new designs in the large collection 
of wood-working machinery on the stand of Messrs. 
Wadkin, Limited, Green-lane Works, Leicester, 


Is as 


opposite shows a 


18 





MorTISING MACHINE ; 
LIMITED. 


** HYDRAULECTRIC ”” 
Mgssrs. R. 8. BROOKMAN, 


an automatic electro-hydraulic cross-cutting machine 
may be described and illustrated. It is shown in 
Fig. 8, opposite. It is designed for cross-cutting 
material up to 22 in. wide by 5 in. deep, employs a 
saw 18 in. in diameter, and has a spindle speed of 
2,860 r.p.m. As shown, the saw is direct driven, the 
motor being of 5 h.p. and the spindle 1} in. in dia- 
meter. The saw is mounted in a carriage of aluminium 
alloy which runs on ball bearings on hardened and 
ground steel bearings. It is reciprocated by a hy- 
draulic piston, the pressure oil being derived from 
an oil pump driven by a 1-h.p. motor. The cylinder 
valves are electrically-controlled as regards starting 
and stopping, while the rate of traverse is deter- 
mined by the small handwheel seen near the centre 
of the control panel below the table. The forward 
speed can be varied in infinitely small steps between 
5 ft. and 100 ft. per minute, but, in order to reduce 
idle time, the speed of the withdrawal stroke is 
constant at 200 ft. per minute. The saw motor 
frame is attached to the carriage by a circular 
slide controlled by a nut and screw, so that a rise 
and fall of 2 in. can be obtained to compensate for 
wear the saw. An efficient locking device is 
fitted. The length of the traverse is determined 
by the crank handle seen on the front of the saw 
A circular index enables the length of 


on 


carriage. 


stroke to be pre-set. The hydraulic pump and 
valve gear are housed in the cabinet below the 
table and can be withdrawn as a whole so that 


all parts are accessible without breaking any of the 
pipe joints. Three methods of operation are 
provided. Depression of the pedal seen at the 
side of the cabinet gives a single stroke and return. 
Movement of the long lever above the pedal starts 
continuous reciprocation, which is stopped by the 
pedal when required, the carriage returning to the 
starting position. If a * dwell” is desired at the end 
of the return stroke, this m2 y be obtained by a selector 
switch on the panel, variation in the length of dwell 
being immediately secured and extending up to 4 sec. 
A second switch on the panel enables a choice of 
either of the three cycles mentioned to be obtained. 
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MULTI-SPINDLE DovETAILING MACHINE; MESSRS. 
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Operation by the pedal leaves the operator with 
both hands free to manipulate the work. An auto- 
matic stop bar, dispensing with marking-off on 
repetition work, can be supplied, as also an adjust- 


able fence for use when several pieces are required | 


to be cut side by side at one operation. 

A new mobile crane is one of the exhibits on the 
stand of Messrs. T. C. Jones and Company, Limited, 
93-95, Wood-lane, Shepherd’s Bush, London, W.12. 
A view of this machine is given in Fig. 9, page 400. 
The lift is 1 ton at a radius of 12 ft. on a single rope, 


A exn eee, 











ELectro-HyprRaAvu.Lic Cross-Cur Saw; Messrs. WADKIN, LIMITED. 


this method being adopted in order to avoid the 
| swinging of a return block, with consequent twisting 
lof the falls, a trouble not infrequently occurring 
| when a crane is used for deep work, e.g., a shaft on 
a tunnelling job. The winch drum allows 80 ft. 
lift with a single layer of rope and the crane is, 
| therefore, otherwise adapted for the class of work 
referred to. The crane is mounted on a four- 
| wheeled chassis with heavy-duty axles having ball 
| bearings. Two of the wheels are driven by roller 
‘chain, the travelling speed being approximately 
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2 m.p.h., the other two being steered from the 
driver’s position on the revolving superstructure. 
This latter is carried on a cast-steel roller path 
with hook brackets to take any overload off the 
| centre post. The slewing speed is between 3 r.p.m. 
land 4 r.p.m. The standard jib is 18 ft. long 
| between centres and is constructed of steel channels 
| with angle and plate bracing, and is welded through- 
}out. The lifting speed is 65 ft. per minute. Luffing 
| is effected by the small drum seen above the winch 
|and operated by a crank-handle and worm gear. 
| The maximum radius is 17 ft., at which the lifting 
capacity is } ton, and the height of lift 11 ft. 6 in.. 
this latter figure being 16 ft. 6 in. at the 1-ton radius 
of 12 ft. 

The winch unit has been designed to withstand 
the rough and unskilful handling to which this type 
of crane is often exposed. Hoisting, travelling and 
slewing motions are operated independently by 
means of heavy-duty friction clutches with renew- 
able Ferodo linings. An unusual feature is the 
power operation of the unloaded hook. A single 
lever is used for hoisting and gravity lowering of 
heavy loads and also applies the brake in the latter 
| case. With an unloaded hook, it is usually difficult 
|in this type of crane to get the rope to run out, 
| but the releasing movement of the lever engages a 
clutch which causes the unloaded rope to be run 
jon at three times the hoisting speed. The power 
| unit is a two-cylinder Lister radiator-cooled petrol 
|engine developing 10 brake horse-power at 1,250) 
r.p.m. Transmission is by roller chain and high 
tensile steel gears. As regards general construction, 
nearly all the shafts and axles are mounted on self- 
aligning ball bearings in dust-proof housings, and 
all bearings are provided with grease-gun lubrication. 
Another new exhibit on Messrs. Jones’ stand is a 
petrol-driven mobile welding plant mounted on two 
pneumatic wheels fitted with brakes, so that it is suit - 
able for towing. The power unit is a four-cylinder 
water-cooled petrol engine and the normal rating 
of the plant is 200 amperes. It is, however, cap- 
able of giving a maximum output of 225 amperes at 
|any pressure between 35 volt and 70 volt. It has 
been designed chiefly for maintaining contractors’ 
plant in the field and provision is made for carrying 
acetylene and oxygen bottles for use where this 
type of welding is called for. The plant is housed 
in on the chassis and the weight, without the chassis, 
| is 12 ewt. 











Of the 12 machines forming the exhibit of Messrs. 
Thomas Robinson and Son, Limited, Rochdale, 
seven have not been shown hitherto, though 
some are re-modelled designs. One of the wholly 
new machines on the stand, viz., an electrically- 
driven tenoning machine, distinguished among 
other things by the provision of brakes on the tenon- 
ing and scribing cutter-spindles, was described and 

| illustrated on page 259, ante. Another new machine 
|is a light motor-driven hand-feed planer and 
| surfacer capable of dealing with timber up to 16 in. 
| wide. The drive is wholly enclosed in the machine 
| base and transmission from the motor to the cutter- 
| block is by multiple Vee-belts. The cutter block is 
circular and carries two thin knives operating with 
a shear cut. The term “ circular’ is, however, to 
be understood in a general sense only as the cross 
section of the cutter is slightly elliptical, a contour 
| giving a relieved portion at the back of the blades. 
A piece of wood fitted with a water-gauge is used 
on the stand to demonstrate the way in which the 
relieved cutter, by creating a vacuum, helps to 
hold down the wood. From actual inspection this 
vacuum is equal to from # in. to 1 in of water. The 
cutter is arranged to take mould cutters up to 3 in. 
wide. The tables are 6 ft. long overall and are 
| supported on inclined sides so that they are adjust- 
| able as to height and readily drawn apart for access 
to the cutterblock. A canting fence is fitted. A 
7 in. by 3 in. moulding machine of a somewhat 
unusual type may be mentioned. This is motor 
driven, but the motors are not built in, being 
|standard commercial motors supported on in- 
dependent foundations. Transmission from motor 
to cutterblock is by covered-in multiple Vee-belts. 
The motors work direct from mains supply and 
high spindle speeds can be obtained without employ- 
ing a frequency changer. The feed rolls are driven 
by flat belt from a line shaft. Any motor can be 
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Messrs. T. C. 
LIMITED. 


1-Ton Mosite Crane; 


stopped if the particular cutter it operates is not 
required for the work in hand thus conducing to 
economy. 

The illustrated in 
Figs. 1) and 11, annexed, has been re-designed. It 
takes timbers up to 12 in. by 8 in. and will accom- 
modate chisels up to | in. square and cutter chains 
up to 1} in. The advanced by 
levers and each is driven by a built-in 
motor unit. Both the chain and chisel stop auto 
matically on reaching the top position after with 
drawal. The table is of the compound adjustable 
type with a quick-acting cramp actuated by a 
conical worm and rack. The table can be supplied 
with either a fixed table of this type or, as on the 
actually exhibited, with a similar table 
mounted on a vertical hinge so that it can be swung 


combined mortising machine 


wide. heads are 


separate 


machine 


out of the way, as shown in Fig. 10, so that mortises 
for be cut made suitable 
cramps provided. An attach 
ment is a chain and chisel grinder which, normally 
fitted to the side of the column, enables sharpening 
to be performed very conveniently Another re 

designed machine is an electrically-driven bandsaw, 
an illustration of which is given in Fig. 12, annexed 
As may be gathered from this illustration, it 
particularly neat in exterior finish, one of the chief 
features of the design being the complete enclosure 
of all working parts except that portion of the saw 
blade required for cutting. At the same time, the 
covers are hinged in the manner of a cupboard door 
and all parts are easily accessible. The drive is by a 
flange-type motor mounted at the back of the 
machine on the spindle of the lower saw pulley 

Both pulleys are 30 in, in diameter and have brakes 
operated by a common pedal that there 
no strain on the blade when stopping, from the 
idle pulley continuing to revolve. The pulleys are 
mounted so that they are relieved of all strain when 
the machine is in use, while a sensitive knife edge 
straining device maintains the blade at even tension. 
The table is arranged to cant up to 45 deg. and there 
is a fixed auxiliary side table. 


locks can in up doors, 


being interesting 


ao Is 


(To be continued.) 
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Propuction oF ALUmINtUuM IN lIvaLy.—During the 
first five months of the present year 7,954 metric tons 
of aluminium were produced in Italy, as compared with 
5,684 tons during the corresponding period of 1937. 
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MorRTISING MACHINE WITH SWINGING TABLE: MESSRS. 
THomas Rosinson 


AND Son, LIMITED. 

















Fig. 12. COMPLETELY-ENCLOSED BANDSAW; 
Messrs. THomas Roprnson AND Son, LrM1rep. 


THE LATE LORD MARKS. 


We regret to record the death of Lord Marks, 
which occurred at Bournemouth on Saturday last. 
September 24. Lord Marks, who was 80 years of 


age, was perhaps best known to engineers as a patent 
expert, and to the general public as a firm supporter 
of the Labour Party. He was, however, an able civil 
and mechanical engineer, and in his capacity as con- 
sultant, designed and carried out many important 
civil engineering works, as well as hydraulic and elec- 
Born at Eltham on July 9, 1858, 
at the Royal 


George Croydon Marks was educated 
King’s College, 


Arsenal School, Woolwich, and at 
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London. He served his engineering apprenticeship 
at Woolwich Arsenal, from 1872 to 1875, and in the 
latter year gained a Whitworth Exhibition and entered 
the Engineering and Applied Science Department of 
King’s College. On leaving the College in 1877, he 
obtained an appointment as draughtsman in the Royal 
Laboratory, Woolwich. Three years later, he entered 
the drawing office of Messrs. Easton and Anderson, of 
London and Erith, and in February, 1882, he was 
engaged by Messrs. Tangye, Limited, of Birmingham, 
as leading draughtsman for hydraulic work. He 
worked in that capacity on the design of lifting 
machinery, pressure pumps, and testing machines, 
until July, 1883, when he was engaged by Messrs. 
Ross and Walpole, North Wall, Dublin, as chief 
draughtsman, his work including the design of steam 
engines and boilers. In 1887, he commenced practice 
as a consulting engineer in Birmingham, and was 
joined in partnership in the following year by the late 
Sir Dugald Clerk. Lord Marks invented a hydraulic 
control for water-balance railway systems, which was 
extensively used on cliff and inclined railways in this 
country. Examples of the application of this control 
are afforded by the Bridgnorth Hill railway, the Lynton 
and Lynmouth cliff railway, the Clifton Rocks railway, 
the Swansea Constitution Hill railway, and the Aber- 
ystwyth Hill railway. Apart from the latter railway, 
Lord Marks had a number of associations with Aber- 
ystwyth, where he was responsible as consulting engin- 
eer for the construction and erection of the pier pavilion 
and Cambria hotel. He was further in control of the 
electric supply company at the same town, and erected 
the power station there for the public and private 
supply. He was elected a councillor of the town and 
was appointed a J.P. At one time, he was a lecturer 
on engineering and applied mathematics at the Midland 
Institute and the Birmingham Technical School. 
During the war, Lord Marks was appointed a com- 
missioner for the dilution of labour. In 1916, he 
relinquished this position to conduct inquiries abroad 
on behalf of the Minister of Munitions. In 1924, he 
made a tour of central Europe to investigate the possi- 
bilities of extending British trade. He was a member 
ot the Royal Commission on Decimal Coinage, and a 
Member of Council of the London Chamber of Com- 
merce. He sat in the House of Commons as Liberal 
member for the Launceston Division from 1906 until 
1924. He was created a knight in 1911 and was 
made a C.B.E. for his war services. In 1929, he 
declared himself a supporter of the Labour Govern- 
ment, and he was one of the first two Labour peers to 
be created. He published a number of works ar 
hydraulic power engineering, steam generation, and 
other technical subjects, the best-known being Hy- 
draulic Power Engineering. Steam Power and British 
and Foreign Patent Laws. He was elected an Associate 
Member of the Institution of Civil Engineers in 1884, | 
and a Member of the Institution of Mechanical | 
Engineers in 1888. 








THE LATE SIR PHILIP DAWSON. 


WE regret to record the death of Sir Philip Dawson, 
which took place in Berlin on Saturday, September 24, 
at the age of 71. Sir Philip had been attending the 
Inter-Parliamentary Business Congress in Warsaw and 
was taken ill on his journey home. He was well known 
in engineering circles as a protagonist and constant 
supporter of the development of electric traction. He 
was also an advocate of the policy of doing all that is 
possible to replace imported motor spirit and fuel oil 
by home-produced coal, and in recent years had taken 
a leading place in the ranks of the Conservative Party, 
on account both of his political and engineering 
knowledge. 

Philip Dawson was born in Paris on January 10, 
1867, and was educated by private tutors and at 
Gymnasia and Realschule in various parts of Germany, 
Switzerland and Italy. As a result, his linguistic 
attainments were high, and his familiarity with the 
peoples of Europe was of great advantage to him 
during his future career. He received his engineering 
training at the Belgian Government School of Engin- 
eering in Ghent and after graduating as Ingenieur Civil 
attended the well-known Montefiore Electrotechnical 
College of the University of Liége, where he obtained 
honours as Ingenieur Electricien. His association 
with Anthony Reckenzaun, which followed, began his 
close association with electric-traction, and he colla- 
borated with him in writing a book on this subject. 
In 1894 he visited the United States and Canada to 
make a study of electric traction and power transmission 
work in those countries, and this was followed by a 
similar tour in Europe. During this period he was in 
close touch with the late Dr.Maw and Mr. James Dredge, 
former editors of ENGINEERING, and he himself told 
us that it was to them that he owed his start in 
professional life. The result of his tours appeared as a 


Railways which was published in 1897. This was 
followed by the equally valuable and equally successful 
Engineering and Electric Traction Pocket Book, 
which was published by Engineering, Limited, 
and ran into several editions. He also read a paper on 
the same subject before the Royal Society of Arts, for 
which he was awarded a silver medal. In 1896, he 
was appointed engineer and technical director of 
Messrs. Robert W. Blackwell and Company, Limited, 
and acted for them in the installation of tramway 
systems in various part of this country and abroad. 
At the end of last century the electrification of the 
suburban and inter-urban railways of this country 
was receiving attention, and in 1901, Dawson, who 
had by that time become a partner of the firm of 
Messrs. Kincaid, Waller and Manville, was appointed 
consulting engineer to the London Brighton and 
South Coast Railway, in order that he might advise 
them regarding the conversion of certain of their 
lines to electric traction. He was to consider 
whether electric working would enable the company 
more effectively to meet the severe competition which 
had been experienced from electric tramways and in 
particular whether it was advisable to convert the 
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THE Late Str Partie Dawson. 


South London line between Victoria and London 
Bridge. As a result of his report, it was decided to 
make the change and to use the single-phase alter- 
nating-current system at 6,600 volts and 25 cycles 
per second and an overhead trolley wire. This system 
had the advantages of simplicity and freedom from 
electrolytic disturbances, while another factor in its 
choice was the possibility of carrying out the electri- 
fication as far as Brighton. The service between 
Victoria and London Bridge was opened to the public 
in 1909, and in subsequent years before the war exten- 
sions were made to the Crystal Palace and Norwood. 
At a later date the system was extended as far as 
Coulsdon and did a great deal to achieve the objects 
the directors had in view. The grouping of the main- 
line railways after the war, however, brought about a 
change in the situation. The London and South 
Western Railway, which formed another member of 
the Southern Group, had already carried out a fairly 
extensive electrification on the direct-current system. 
It had been recommended by the Railway Electrifica- 
tion Advisory Committee, of which Dawson was a 
member, that this system should be standardised 
throughout the country. The single-phase working on 
the “ Brighton” line was, therefore, abandoned in 
favour of direct-current, and this, as is well known, 
has since been largely extended. This outcome does 
not, however, detract from the value of Dawson’s 
pioneer work. To this period belong his exhaustive 
book on Electric Traction on Railways, which was 
published in 1909, and a paper on the same subject, 
which was awarded the Stephenson Gold Medal of the 
Institution of Civil Engineers in 1911. 

During the war he was an active member on the 
staff of the Ministry of Munitions, and on its conclusion 





lengthy series of articles in these columns and as a 
well documented book on Electric Tramways and 





served on the Disposals Board. He also served on the 
Water Power Resources Committee, and, as already 


mentioned, on the Railway Electrification Advisory 
Committee. In 1921, he was elected a Member of 
Parliament for West Lewisham, after having previously 
represented the same constituency for some time on 
the London County Council and subsequently held 
the seat by large majorities in several General Elections. 
He took a leading part in supporting the Electricity 
(Supply) Act of 1926, by which the grid was 
established, and was also a strong advocate of the 
formation of a permanent central authority to co- 
ordinate the whole of the power and heating require- 
ments of the country. This problem formed the 
subject-matter of his address to the Institute of Fuel 
when he was elected its President in 1936. 

Sir Philip, who was knighted for his war services 
in 1920, was also appointed a Chevalier de |’Ordre de 
Leopold for his work in Belgium. More recently 
he was appointed vice-president of the Belgian Royal 
Commission, which investigated the electrification of 
the railways and the unification of power supply in 
that country. He was elected an Associate Member 
of the Institution of Civil Engineers in 1894, and 
transferred to the class of Member in 1904. He became 
an Associate Member of the Institution of Mechanical 
Engineers in 1896 and a Member in 1899. His connection 
with the Institution of Electrical Engineers began in 
1891, when he was elected an Associate, being trans- 
ferred to the class of Members in 1896. Besides being 
a member of a number of foreign engineering societies, 
he was a director of Messrs. Johnson and Philips, 
Limited, of the Bedfordshire, Cambridgeshire and 
Huntingdonshire Electricity Company, and of other 
electrical concerns, 








THE LATE MR. W. R. BARCLAY, 
O.B.E. 


Tue non-ferrous metals industry has lost a valuable 
worker and leader by the death of Mr. W. R. Barclay, 
which occurred at his home at Edgbaston, Birmingham, 
on Friday, September 16. Mr. Barclay, who at the 
time of his death held the position of consulting 
metallurgist to the Mond Nickel Company, was one 
of the foremost non-ferrous metallurgists of this coun- 
try; particularly in the sphere of the nickel alloys 
he had created for himself an outstanding position, 
William Robb Barclay was born in 1875. He was 
educated privately and at the age of eighteen became a 
student at the Sheftield Technical College, now merged 
in the University of Sheffield. At this time, and up 
till the year 1912, he successively acted as assistant 
to the works manager of Messrs. Mappin Brothers, of 
Sheffield, and as works manager and technical adviser 
to Messrs. Joseph Rodgers and Sons. From 1910 until 
1919 he was lecturer in Electro-Metallurgy at the 
University of Sheffield, and from 1912 to 1918 was 
joint examiner in this subject to the City and Guilds of 
London Institute. In 1914 he was appointed a member 
of the Sheffield University Advisory Committee. 

The outbreak of the war created a position for which 
Barclay was peculiarly fitted. He became chief 
metallurgist and assistant director to the Non-Ferrous 
Rolled Metal Section and technical director of the 
Electro-Metallurgical Committee of the Ministry of 
Munitions. He was particularly associated with the 
establishment of plant in the Sheffield area for the 
production of cupro-nickel for use as bullet envelopes, 
at a time of serious shortage of this material During 
this period he revived the idea of employing electric 
furnaces for the melting of cupro-nickel alloys, and 
was concerned in an arrangement made with Messrs. 
Henry Wiggin and Company, of Birmingham, for the 
rolling of electrically-melted metal. For his work in 
connection with the Ministry of Munitions he was made 
an O.B.E. At the end of the war, in 1919, Barclay 
entered the service of Messrs. Henry Wiggin and 
Company, becoming technical director in 1923 and 
managing director in 1928. In 1931 he was appointed 
consulting metallurgist to the Mond Nickel Company. 
He was largely instrumental in initiating the well-known 
research and development organisation of this company 
which, in conjunction with the International Nickel 
Company, has greatly extended the applications of 
nickel and nickel alloys. He was also associated 
with the Copper Development Association from its 
inception. 

Barclay’s interest in electrical matters, particularly in 
connection with electric furnaces, had caused him to 
join the Institution of Electrical Engineers in 1906, 
but the Institute of Metals was the scientific society 
to which he devoted his major interest and for which 
he was an ardent worker. Joining as a foundation 
member, he became a member of council in 1925 
and a vice-president in 1929. He was president 
for the years 1936 and 1937, while as recently as 
August 25 of this year he was elected a Fellow, “ as a 
recognition of eminent services rendered.’’ The 
Institute has lost a valuable friend and supporter by 





the death of Mr. Barclay. From its inauguration, the 
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Institute of Metals had found its possible activities 
cramped by a shortage of funds. A number of the 
older technical societies have, in the course of their 
history, by legacies and other means, accumulated a 
capital fund which forms a valuable assistance to the 
subscription income. The Institute of Metals, up 
till a short time ago, was in no such happy position 
and the gratitude of those who are concerned in its 
activities will long be felt for the service rendered by 
Mr. Barclay in his presidential years in his work in the 


creation of the 20,0001. endowment fund. It was 
aleo during his period of office that the Platinum 
Medal of the Institute was established, the first 


iward being made to Sir William Bragg last March. 
He was awarded the Thomas Turner Gold Medal 
of the University of Birmingham, “ for distinguished 
services to industrial metallurgy,” in 1931. He was 
to have delivered the Calvin W. Rice lecture before 
the American Society of Mechanical Engineers at St. 


Louis, last June, and was to have had the degree 
of D.Se. conferred on him by the Stevens Institute 
of Technology during his presence in the United 


States. His illness, however, prevented him from 
proceeding to that country for either of these functions 
He was well known in the United States and had 
travelled extensively there and elsewhere. He was an 
acceptable speaker and both at the technical sessions 
of the Institute of Metals and at its various social 
functions was a very successful president. He was 
the author of many papers, which will be found in the 
Journal of the Institute of Metals and in the T'ransac- 
tions of the Faraday Society and the Society of Chemical 
Industry, and in various technical journals. He was 
joint author with Mr. C. H. Hainsworth of Electro 
Plating, published in 1912, and with Mr. L. Aitchison, 
of Non-Ferrous Metals in Engineering. published in 


poe 








APSLEY STATION ON THE LONDON 
MIDLAND AND SCOTTISH RAILWAY. 


oo 


THe opening, on Thursday, September 22, of a new 
station at Apsley, Hertfordshire, between King’s 
Langley and Boxmoor, on the main line from Euston 
to the north, was considered of sufficient importance 
by the authorities of the London Midland and Scottish 
Railway to demand the presence of the chairman, Lord 
Stamp, and a certain amount of ceremonial. There 
appears to be more than one reason for this. The 
opening coincided with the celebration of the centenary 
of the London and Birmingham Railway, some mention 
of which made in ENGIngerRtNG last week, and 
it so happened that the first section of the line to be 
opened one hundred years ago temporarily terminated 
at Boxmoor. The new station is adjacent to the paper 
mills of Messrs. John Dickinson and Company, Limited, 
which have in existence 1809 and 
employ 5,000 people, many of whom require quick and 


was 


been since now 


easy transport between their homes and the works 
Nearly 90 per cent. of the 2,700 tons of merchandise 
dealt with at the present Boxmoor station are on 
Messrs. Dickinson account, and it will obviously be 
more convenient for this to be handled on the spot. 
The new station, a view of which is given in the 


accompanying illustration, is of modern design and is 
proyided with up-to-date equipment. It is approached 
lined with rock gardens, which form an 
extension of adjacent gardens, these representing 
Messrs. Dickinson's war memorial. It consists of three 
platforms, the two outer serving the down fast and 
up slow lines, respectively, with between them an island 
platform for the up fast and down slow tracks. The 
buildings, both on the road and platform sides, are of 
reinforced concrete, with, as will be seen, wide awnings 
for the protection of passengers. The waiting room 
has a floor of blue and green tiles. The walls are lined 
to a height of 4 ft. in beige mottled Cellulin. above 
which is a main frieze of cream, in which pictorial 
The windows are in bright scarlet. 
with the seating accommodation has 
designed to harmonise. The booking office is of the 
new pattern, with a plate glass screen set in a bronze 
metal surround and here again considerable is 
made of bright colours, Attractiveness and modernity 
also the keynote of such ether premises as the 
parcels office. All the buildi we are centrally heated 
ind electrically lighted. 

Externally all the buildings. with the exception of 
the conerete supports, are faced with mulberry- 
coloured brick with cream mortar joints. 
The reinforced-concrete framework roof and wing to 
main building is constructed with frames at 15 ft. and 
12 ft. 6 in. centres, the roof slabs being 44 in. thick, as 
shown in the illustration. All the electrical conduits 
were cast into the concrete. The reinforced-concrete 
work of the building on the opposite side of the station 
is designed without fins, presenting a level surface on 
the top of the roof as well as to the soffit and ceiling. 
Phis arrangement was carried out after ex periments on 
The roofs are waterproofed, with a 
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layer of bitumen reinforced with fabric. The platforms 
are formed of pre-cast reinforced-concrete unit supports 
and edging with tar-macadam surfacing over the filling. 
As will be seen from the illustration, simple though 
artistic reinforced-concrete standards are provided for 
artificial lighting. 

The whole of the work was carried out to the 
requirements of Mr. W. K. Wallace, chief engineer of 
the London Midland and Scottish Railway, and the 
company’s architect, Mr. W. H. Hamlyn, F.R.I.B.A. 


The principal contractors were Messrs. Melville, Dundas | 


and Whiston, Limited, 10, Bedford-street, London. 
W.C.2, Messrs. Constable, Hart and Company, Limited, 
Broadway Buildings, London, 8.W., and 
Kidman and Sons, Limited, Cambridge. 

It may be mentioned that the station was formal], 
opened by a special train from London bursting through 
a hoop of paper, which had been made in Messrs. 
Dickinson’s mills. Lord Stamp then punched the first 
ticket to be issued and presented it to Sir Reginald 
Bonsor, chairman of the firm of paper makers. At a 
subsequent luncheon, Sir Richard was also presented 


Messrs. 








with the pliers with which this ceremony was 
performed 

Ine Instirere oF Saves Tecunotogy.—The new 
headquarters of the Institute of Sales Technology. at 
%. Stafford-street, Regent-street, London, W.1, wil! 


shortly be opened. The premises will include 
reading room, a lecture room and library, a restaurant 
and advisory -service and employment bureaux. The offices 


of the Institute are at 3, Grosvenor-gardens, London. 
S.W.1 

fue Insrirurion oF Evecrrica ENGINEERS.—The 
Council of the Institution of Electrical Engineers has 


awarded the Ferranti Scholarship to Mr. L. 8. Piggott ; 


the Duddell Scholarship to Mr. J. B. Higham; the 
Silvanus Thompson Scholarship to Mr. H Darnell ; the 
Swan Memorial Scholarship to Mr. J. G. Hutton; the 
David Hughes Scholarship to Mr. H. E. Newton; the 
Salomons Scholarship to Mr. C. Halliday ; and Thorrow 
good Scholarship to Mr. ¢ R. Smith and Mr. E. ¢ 
Norris 

New Hanpsaw Toorn The new form of tooth of 
the Speartast saw manufactured by Messrs. Spear 
and Jackson, Limited, Aetna Works, Sheffield, would 


appear to justify the claims made by the makers that saws 
possessing it will do the same work in two-thirds of the 
time taken by those having ordinary teeth ; that sawing 
is easier, and that the cut surface is smoother. These claim 
have been supported by extensive tests by independent 
persons, under a variety of conditions, while from personal! 
experience we are inclined to think that the saving of 
may even higher. The teeth are formed in 
groups of four, each group being separated by a space 
wider than the normal pitch, with a much deeper gullet 
The teeth themselves are not symmetrical, that 
edge is almost vertical, while the other, and cutting edge, is 
considerably inclined, the extreme tip being finished with 
a still flatter slope. The relief angle of the cutting edges 
is much greater than with the ordinary tooth and alter- 
directions. Setting and 
sharpening, however, are not more difficult than with 
ordinary teeth, but a special tapered file may be used 
with advantage The Spearfast tooth is available in 
handsaws, frame saws and pruning saws for light work, 
single-handed cross-cut and double-handed cross 
cut saws, both straight hollow-backed, for heavier 
work 
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| A SINGLE-PHASE SWITCH FUSE. 


Tue accompanying illustration shows a single-phase 
switch unit, incorporating a high-rupturing-capacit, 
fuse, which has recently been placed on the market by 
| Messrs. Switchgear and Cowans, Limited, Old Trafford. 
Manchester 16. It has been designed for service on 
single-phase systems where rupturing capacities of 
between 50,000 kVA and 120,000 kVA are required. 
| and, as will be seen, comprises a quick make-and-break 
|} oil switch above which is a fabricated chamber 
The switch is, it is claimed, capable 


| taining the fuse 











of being closed safely up to the maximum fault condi- 
tions mentioned, while the size of the fuse varies overt 
the range. the mounting being designed so that it can 
easily be adjusted to accommodate cartridges of various 
sizes up to the short-circuit rating. As the fuse can 
deal rapidly and effectively with short-circuit currents, 
the current carried by the switch is limited. Its design 
can therefore be made simple in comparison with that 
of an oil circuit-breaker which has to * make” on 
the peak value of the first current wave and to be 
capable of carrying the short circuit for an appreciable 
time before the are is interrupted. A simple mechanical 
bolt which interlocked with the switch handle 
prevents access to the fuse chamber unless the switch 
off” position. 
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MESSRS. 


ALLIS-CHALMERS MANUFACTURING 
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}-CUB. YD. HYDRAULIC LOADING 
SHOVEL. 


A COMBINATION of the Hough hydraulic shovel- 
loader on a special long-track Allis-Chalmers tractor 
has recently been put on the market by Messrs. Allis- 
Chalmers Manufacturing Company, Milwaukee, Wis. 
The combination machine has been found to have a 
digging and loading rate of 30 cub. yds. to 40 cub. yds. 
per hour when dealing with such materials as clay and 
gravel, while the capacity when loading from stock piles 
is increased to 40 cub. yds. to 50 cub. yds. per hour. 
The machine is also claimed to be suitable for hand- 
ling snow, for charging concrete mixers, for trimming 
shoulders along highways, and for basement digging. 
By substituting a suitable blade for the shovel, it may 
also be used for backfilling or spreading operations, 
and finally the tractor can be employed for ordinary 
draw-bar work if required. As will be clear from the 
illustration above, the machine is strongly braced. 
It is provided with a heavy bumper plate which 
protects the front end of the tractor and also the 
hydraulic pump, which is located immediately behind 
the bumper for accessibility. The frame is of welded 
steel, and its entire weight, together with that of the 
loaded bucket, is carried directly on the crawler 
tracks by a special frame built into the tractor. The 
overall height of the unit with the bucket on the 
ground is 9 ft., increased to 11 ft. 6 in. when the bucket 
is in its fully-raised position. The overall length is 
12 ft. 10 in., and the overall width is 5 ft. 6 in. The 
weight of the shovel alone is 3,000 lb., and that of 
the whole machine 10,500 lb. The backfill blade 
commonly used is 36 in. by 72 in. by } in., and is 
provided with a high-carbon cutting edge. The 
bucket usually fitted has a capacity of $ cub. yd., and 
is of .%-in. steel plate, also with a high-carbon cutting 
A l-cub. yard snow bucket is available, con- 
structed of #-in. steel plate, and 72 in. wide. Both 
buckets are provided with heavy cast-steel hinges, 
hooks and pivot members arranged so that the bucket 
thrust is taken directly against the lower part of the 
guide frame through hardened thrust shoes. The 
bucket can be raised, lowered, or held at any height by 
means of the operator’s control handle, and can be 
dumped at any height by a trip lever. It immediately 
re-latches on coming into contact with the ground. 

The bucket is raised or lowered hydraulically. The 
pump is of the positive-displacement, multi-vane type, 
using a very thin oil, and is connected directly to the 
engine crankshaft through a self-aligning spline. The 
working pressure is approximately 600 Ib. per square 
nch. The cylinder for operating the shovel is 5} in. 
in inside diameter, and is constructed of }-in. seamless 
steel tubing, ground and honed on the working surface. 
The piston is of cast iron, and is fitted with rings. A 
telescopic Rubberoid cover protects the piston rod 
against dust. A cylinder by-pass is provided so that 
the piston stops automatically at the end of its stroke. 

The tractor track is of the pin-drive type, each 
link comprising two drop-forged side bars bolted to 
the track. The standard track is 14 in. wide, but 
special shoes are available to meet special conditions. 
The track pins and bushings are of carbon-manganese 


18 


edge. 


steel, carburised and hardened, while the side bars are 
heat-treated. The track wheels are mounted on plain 
bearings on a fixed shaft drilled for lubrication, while 
double seals under spring pressure protect the bear- 
ings from dirt and retain the lubricant. The front | 
idler, which is of cast-steel, is mounted on plain | 
bearings. Two coil springs with adjusting screws are 
provided for the adjustment of the track tension on 
each frame. The gears and shafts of the sliding gears 
for the transmission are of nickel steel, machine cut, 
and are heat-treated and carburised. The shafts are 
mounted in anti-friction bearings. The main clutch 
is 12 in. in diameter, and is of the dry-plate type, 
with ball bearings throughout. The steering clutches 
are of the multiple-disc type, designed to give long 
life and easy adjustment. 

The engine has been specially designed for tractor 
use, and is a four-cylinder model with a cylinder bore of 
4} in. and a piston stroke of 5 in. It is rated at 32-4 
h.p., and operates at a governed speed of 1,200 r.p.m. 
|The engine is of the overhead-valve type, and is | 
equipped with removable cylinder sleeves, ‘Air a 





valve seats and a three-bearing crankshaft. Air, oil 
and fuel filters are provided. The drawbar power is | 
30-98 h.p., and the maximum belt power is 37-38 h.p. | 
The maximum drawbar pulls on the four speeds are | 
6.650 Ib., 5,400 Ib., 3,440 Ib. and 2,426 Ib., and the | 
maximum drawbar pull on reverse is 4,700 lb. The 
| four forward road speeds are 1-83 m.p.h., 2-23 m.p.h., 
3-20 m.p.h. and 4-15 m.p.h., the road speed in reverse 
being 2-55 m.p.h. 
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THE CONSERVATION OF MINERAL 
RESOURCES IN THE UNITED 
STATES. 


WHEREAS agriculture and industry may in general 
be regarded as productive assets, the mineral resources 
upon which the prosperity of a country may well be 
built is a wasting asset. Economic exploitation of 
mineral resources is, therefore, a matter of national 
importance. An outstanding example of wastage of 
natural reserves was that which took place in the 
United States in the early days of the oil fields, when 
enormous quantities of natural gas escaped into the 
atmosphere and new wells were allowed to blow wild. 
The problem of the conservation of mineral resources, 
however, is one having many aspects, chiefly of a 
technical nature, and cannot be solved, as might first 
appear, merely by restrictive legislation. In the 
United States the duties of investigating the problems 
of conservation are carried out by the Bureau of Mines, 
which has given technical assistance in the exploitation 
of the oil fields, for example, on such important phases 
as the prolongation of the producing life of wells 
through application of better engineering practice ; 
estimating the probable life of wells by working out 
relations between rate of fluid production and pressure 
drop in the producing formation ; and avoiding waste | 
in transportation and storage. The Annual Report of | 











the Bureau of Mines (1937), recently published, provides | 
much interesting matter relating to the widely diver- 


sified activities undertaken by the Bureau in relation 
to conservation and economic development of minerals 
and mineral products of all kinds, Thus, for example, 
notwithstanding vast natural resources of coal in 
America, the high cost of transport of this fuel and 
the more exacting demands of consumers resulting 
from the intense competition of oil and gas, combined 
with the depletion of high-grade coals in certain dis- 
tricts, are factors which have given rise to studies by 
the Bureau. By providing for better cleaning and 
classification it will be possible for lower grades of coal 
| to be marketed in greatly increased quantities. 
Although not faced, as is the case of other countries, 
| with the contingency of a possible shortage of oil fuel 
| owing to an outbreak of war, the United States may, 
| nevertheless, see the day when her petroleum reserves 
| will begin to fail; in consequence, a continuous hydro- 
| genating plant has been erected at the Pittsburgh 
| Station of the Bureau of Mines, to test the suitability 
|of various American coals for this process. Simi- 
larly, research has been carried on for making the 
| United States self-sufficing in minerals which would 
| be of strategic importance during wartime. Low-cost 
| methods of extracting products of commercial grade 
|from deposits of chromite, manganese, nickel and 
| antimony ores which were hitherto considered of too 
|low grade to be exploited economically, have been 
| investigated. The development of an electrolytic 
|method of recovering pure metallic manganese has 
| already given indications that it may be possible to 
produce all domestic requirements of this metal by 
this means. Satisfactory methods have also been 
| developed for concentrating chromite ores and pro- 
ducing pure chromium chloride at low cost. Another 
| project is for the metallurgical treatment of pegmatite 
for the extraction of tin, by which it is hoped that at 
least a part of the total requirements now obtained 
from abroad will be supplied from home resources. 
The United States import over six million dozen pieces 
of ceramic ware annually ; investigations have shown 
| that certain domestic clays are suitable for fine quality 
ceramics, and tests are being carried out at the new 
experiment station at Boulder City. Special studies 
have been devoted to methods for abating the smoke 
nuisance, especially that from smelter works. As 
a result, the Bureau has developed a device on a 
laboratory scale for precipitating solids from air or 
other gases by means of sound waves which has been 
successfully demonstrated on several occasions and has 
aroused considerable interest. In view of the excessive 
purchases of scrap metal by certain foreign powers, 
which caused some alarm that United States stocks 
would be seriously depleted unless exports were 
restricted, the Bureau has further undertaken to make 
consumption studies of iron and steel scrap. 














SETTLEMENT ANALYSIS OF 
ENGINEERING STRUCTURES.* 


By A. W. Sxemrron, M.Sc., A.C.G.L., D.1.C. 


A KNOWLEDGE of the settlements which a proposed 
engineering structure will undergo, both during and 
after construction, is of importance in design from 
two main points of view. In the first place, owing 
to differential settlement and the resulting secoudary 
stresses, there will be a lowering of the true factor 
of safety with time, this being of particular importance 
in the case of modern rigid-frame buildings or arch 
bridges. Secondly, with such structures as chemical 
plant or the roadway of a bridge, it may be desirable 
to eliminate the effects of settlement by making 
provision so that such movements as occur will do 
so without causing any harm. In the past, founda- 
tion design has been considered rather from the point 
of view of safe bearing pressure of the soil than from 
that of settlement of the structure, although as 
some settlement must necessarily occur, the correct 
procedure is obviously to calculate what the movements 
will be and modify the design, should they be too great. 
Settlements can be reasonably estimated by the scien- 
tific methods developed during the last twelve years, 
largely by Térzaghit and his followers. These replace 
the traditional bearing test, which yields little informa- 
tion on this point, owing to its empirical nature. 
A great deal of research has still to be carried out, but 
modern methods of analysis have achieved considerable 
success and are generally recognised as constituting an 
increasingly important factor in structural design. 

At the present time an essential part of research on 
the subject is to obtain settlement records, as they 
enable correlation with theory to be made and the types 
of settlement to be classified. Observations are made by 
taking levels from a datum point to various points on 
the building. The method used by the Building 
Research Station, with which the author is connected, 

* Paper read before Section G of the British Associa- 
tion, at Cambridge, on Wednesday, August 24, 1938. 

+ von Terzaghi, K., Erdbumechanik Franz Deuticke, 
Vienna, 1925. 
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is to have a brass plug which can be temporarily 
screwed into a socket cemented into the wall at 
ground level, as shown in Fig. |. 
cally ended and a special staff is held vertically on 
this end. The datum is established at a sufficient 
distance to remain unaffected by stresses due to the 
foundation load, and consists of a long rod sunk in 
the ground and protected from earth movements by 
a surrounding tube, as shown in Fig. 2. In hard 
ground a simpler type is 4 
used, and this is’ illus. Fig.1. 
trated in Fig. 3. So far 
as it is possible to gener- 
alise, it has been found* 
that there are three main 
types of settlement. de 
pending on the nature of 
the sub-stratum, respon 
sible for settlement, and 
these are shown in Fig. 4. 
In the case of sand the 
movements do not con- 
tinue for any appreciable 
time after construction, 
whereas for clay, the set- 
tlement continues long 
after construction, ap- 
proaching a _ horizontal 
asymptote. With plastic 
clays and materials of 
high organic content a 
similar gradual settlement 
is observed, but here the 
asymptote is inclined. 
Table I has been preparedt 
from the records of 72 z 
bridges built in connection ‘ 
withthe Reichsautohahnen, TOK 
and shows very clearly the (6521.4) 
6. 








im portance of settlement 
of structures on clay or 
soft alluvial deposits. 

The settlement of a 
building with clay as the 
most important sub-stra- 
tum may be quite small 
at the end of construction, 
smaller, for example, than 
if it were on sand, yet the 
final or total settlement 
may be many times great- 
er, reaching the figures 
quoted below. 

The procedure adopted 
for settlement analysis in 
the case of a clay sub- 
stratum may now be con- 
sidered: (1) A_ visit is 
paid to the site and with 
the usual well-boring kit 
and special sampling tube, 
cores of the various sub- 
strata are obtained in an 
undisturbed state. The 
depth to which such samp- 
ling is taken depends on 
the individual conditions, 
but depths of 50 ft. are 
common and for large 
structures this must be 
greater. (2) Laboratory 
tests are carried out on the 
samples to determine their 
consolidation characteris- 
tics. (3) A mathematical 
analysis of the stresses set 
up in the sub-strata by 
the foundation load is 
carried out, and from the 
laboratory tests the rate 
of, and final value of, the 
compression which the 
clay will undergo as a “**" 
result of these stresses is estimated. 

Cores are obtained by drilling to a certain depth, 
withdrawing the auger and substituting a sampling 
tube. The sampling tube used by the Building Research 
Station for obtaining undisturbed cores consists of a 
steel cylinder of 4} in. internal diameter with a cutting 
nose which has a slightly smaller diameter and is 
proud on the outer face. This tube is fixed on to 
the rods by an adaptor with a ball-valve air exit, 
as shown in Fig. 5. The tube is driven into the clay, 
and when full, a twist shears the clay and the apparatus 
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Rock 


_* von Terzaghi, K., “ The Actual Factor of Safety in 
Foundations."" Structural Engineer, Vol. 13 (No. 3), 
pages 126-160 (1935). 

tc ande, A., ‘* Subsidence in Bridge Constructions 
on the German State Arterial Roads.’ International 

Association for Bridge and Structural Engineering. 
2nd Congress, Berlin, 1936. 
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is withdrawn. The core is retained owing to the ball 
valve action and by the slight expansion of the clay 
after it has passed the cutting nose. The hole is then 
deepened and another core taken, until a complete 
record is obtained. In their natural state, clays have 
a complex cellular micro-structure, illustrated in Fig. 6, 
and if this is in any way broken down, the properties 
of the clay will be changed.* The importance of this 


effect will be realised, for London clay is nearly twice 
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| ever, where the foundation rests on a deep homogeneous 
| clay stratum, the settlement due to elastic compression 


is of importance, and may be calculated from elastic 
theory and a knowledge of the compression modulus 
of the clay. A paper on the method of calculation is 
being prepared at the Building Research Station for 
publication. Now the clay at any depth has been sub- 
ject for many centuries to a pressure equal to the over- 
burden (with due allowance for hydrostatic uplift);and 
will not consolidate any further 
under this load, which is called 
the “* imactive pressure” for 





















































this reason. The structural 
load, however, increases the 
pressure by the amount shown 










































































as the “ active pressure ” and 
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as compressible when re- 


state. It is not possible 
to obtain cores from a 
bore-hole in a completely 
natural state, but the relief 
of the cutting nose mini- 
mises disturbance by pre- 
venting frictional drag be- 
tween the core and the tube, and examination of the 
samples shows distortion for only a very short distance 
(about } in. for London clay) from the circumference. 


| To illustrate the method of analysis, let it be assumed | 


that the strata beneath the proposed building are as 
shown in Fig. 7. During the construction period, 
settlements due to the elastic compression of the sand, 
and to a lesser extent of the clay, will occur. Experi- 
ence has shownt that in many cases this instantaneous 
settlement is small in comparison with the subsequent 
gradual settlement due to consolidation of the clay, and 
it will, therefore, be neglected. In those cases, how- 


* Casagrande, A., “The Structure of Clay and its 
| Importance in Foundation Engineering.” Journ. Boston 
Soc. C.B., Vol. 19 (No. 4), pages 168-221 (1932). 
| + won Terzaghi, K., and Fréhlich, O. K., Theroie 
der Setzung von Tonschichten Franz Deuticke, 
Vienna, 1936. 





moulded as in its natural | 
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this increment will cause consolidation of the clay and 
hence settlement of the foundation. 

It is the vertical consolidation of the clay under the 
building which causes settlement and, consequently. 
it is the vertical component of stress at any depth which 

Taste I. 


Soil Type | Loading. Total Settlement 


Tons per square | in 
foot. | 
Sand, gravel ? f 1-5—3-0 
Sandy or gravelly clays .. 2-5—4-0 
Clay, loam ne e¢ 1—2-5 2 
Alluvial silt, &c 1—2-0 _ 3 


* 


0 


is referred to as the active pressure. By assuming that 
the clay stratum behaves as an elastic solid the problem 
is reduced to one of calculating the vertical stress at any 
| point in a semi-infinite elastic solid due to a load on its 
'surface. The general stress equations for this problem 
were derived by Boussinesq* in 1885, and the vertical 
| component at a point (r.y), taking the point of applica- 
| tion of the load P as origin, is 
3P 
= cos* ¥ 


¢; = 


(1) 


Qer 


* Boussinesq. J., Application des Potentiels Paris, 1885 
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_ Integration of this expression will give the distribu- | mental difficulties. The present position, however, 
tion for any particular case of loading, and many 
important cases have been solved,* and conveni- | 
ently tabulated. The distribution of vertical tone! 
under a uniformly loaded square area is shown in 
Figs. 8, 9 and 10, and is seen to diminish both with | 
depth and distance from the centre line. The lines of | 
equal stress show that it is necessary to consider a| 
depth of at least 14 times the width of the loaded area, 


| results. 


is shown in Figs. 11 and 12. 





¢ may 
be summarised by the statement that comparisons of 
calculations with fall-seale observations* show promising 


Turning now to laboratory tests, the behaviour of 
clay under changing stress was first studied by 
Terzaghit in the oedometer, a modern form of which 
A specimen, 3 in. in 


diameter and about 1 in. thick, is cut from a core 


Fig. 12. 


escape of some pore water, On the application of 
a load in the oedometer the increase in pressure in 
the (virtually restrained) water equals the applied 
stress increment. Flow will take place at the surface 
in contact with the stones, and a hydraulic gradient 
will be set up through the specimen, A as in 
the extrusion of pore water, which will continue at 
a decreasing rate until an equilibrium density is reached. 
This change of volume with time is shown in Fig. 13. 
Theoretically, an infinite time is 
required for equilibrium to be es- 
tablished, but for the thickness of 
specimen used in the laboratory 








two days is sufficient for a close 


























approximation. The load is now 
increased, a similar consolidation 
process takes place and a new 
equilibrium density is reached ; a 
number of such points gives the 
relation between density, usually 
expressed as the voids ratio 
_ vol. voids - 
vol. solids 
sure. This is shown in Fig. 14. 
Returning now to the conditions 
under the building, if at any depth 
beneath a certain point we have 
an elementary layer of thickness A; 
and the inactive pressure is p,, 
then this element will have a voids 
ratio ¢,, Fig. 14. ,The building now 
increases the pressure to p, and 
there will be a consolidation of 
the clay equal to (e,; — €,). It is 
easily shown that this equals a 


and effective pres- 














change in length of 


€, — €g 
bs ik = we 
1+ 


and, clearly, the total settlement 
of this point of the building will be 


t, = Ebe.  . (3) 


the summation being carried out 
numerically. By choosing typical 
points, it is possible to gain a 
clear idea of the variation of settle- 
ment over the plan of the building. 

The settlement just calculated 
is the final value due to the attain- 
ment of equilibrium by the clay 
under the active pressure. This 


A, (2) 
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Case1. Double Drainage. For all 


Pressure 
H-£W) “(d-% Thickness of Layer) 
Case . [l= orA, . 
* Single lpes BED bg given for A ,C&E : 


for-at this depth the stress has fallen only to one-fifth | and placed in a brass cylinder between two porous 
of its maximum value and 80 per cent. of the settlement | stones which are in contact with water. The conditions 
takes place above this point. The absence of elastic | of saturation and lateral restraint are thus simulated 
constants from equation (1) does not imply that the | in the laboratory, and it will also be noticed that as 
question of the validity of applying elastic theory to a| the core was 4 in. in diameter, the outer + in., which 
clay stratum does not arise in deriving the expression. | includes the zone of disturbance due to sampling, is 
The question, in fact, is of the greatest importance, and | discarded. 

is one which has received little attention owing toexperi-| Now clay has an open cellular microstructure,t 
| but the dimensions of the pores are very small and 
sere no resistance to flow is correspondingly high. Water 
; ticity roblems.”| has a negligible compressibility in comparison with 
Journ. Boston Soc. C.E., Vol. 21 (No. 3), « ges 206-241 the clay ari ney Gioctorn: the ‘dey as a 


(1934). Newmark, N. M., “ Simplified Computation of , i 
Vertical Pressures in Elastic Foundations.” "Ualenesty | whole ‘com suffer vohims decrease ey 


of Illinois, 1934. Circular No. 24 Eng. Expt. Station. 
Report of the Special Committee on Earths and Founda- 
a Proc. Am. Soc. C.E., Vol. 59 (No. 5), pages 777-820 | 
(1933). 
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_™ Jiirgenson, L., “The Application of Theories of 
Elasticity and Plasticity to Foundation 





* See, for example, Casagrande, L., loc. cit. 
t Loe. cit. (1925). 


{ Casagrande, A., loc. cit. 











oO > requires, as we have seen, a theo- 
P , eid daiitied 

retically infinite time, and we have, 

(6821.K) Appiah rome therefore, to calculate the rate at 


which this consolidation occurs. 
From the mechanism of consolidation it is possible* 
to derive the fundamental equation 
ew 


Oo 2 


Cw 
: 4 
Y (4) 


where 
c = the coefficient of consolidation (a constant 
for any particular clay), and 
w = the hydrodynamic excess pressure in the pore 
water causing flow at a distance z from the 
drainage surface at a time t after the applica- 
tion of the load. 
at 
If » = degree of consolidation = — 
8 
n 
compression at time ¢ 











= ; (5) 
total compression 
then equation (4) may be solved in the form 
| nmct 
| = -—— = N 6 
p=f ( ra) =) (6) 


| where d is the maximum length of drainage path. 

| The relation between » and N has been evaluated+ 
for a number of special cases, three of which are shown 
in Fig. 15. For uniform distribution of pressure the 


| relation is 


8 .m ® l — (2m —1) _ a 
_— ie = : € 4d 
a we h(a me — IP 
(7) 


and the other cases may be expressed by similar series. 

In the oedometer the pressure distribution is uniform 
with double drainage, and thus for any value of » we 
know f (N); but we have determined experimentally 
the value of ¢ corresponding to this value of p, and 
hence we know c (as the only other unknown is d, 
which is half the thickness of the specimen). Certain 
secondary effectst complicate this direct comparison, 
but the above description is essentially correct. 


* von Terzaghi and Frdéhlich, loc. cit. 

+ von Terzaghi and Frohlich, loc. cit. . 

t von Terzaghi, K., ‘* Principles of Final Soil Classifi- 
cation.” Public Roads, Vol. 8 (No. 3), pages 41-53 
(1927-28). 
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Let us assume that the distribution of active pressure 
under the building, Fig. 7, is trapezoidal, type B, 
Fig. 16. Now, for any value of t we know N, having 
determined ¢ in the laboratory and d from the boring 
records, and, therefore, from the p» = f(N) relation 
we can find the corresponding value of ». But pz 


t 
*and s, has been previously calculated; thus 


J 
we know # and can draw the time-settlement curve 
for any particular point of the building. 

By the application of scientific method, it is, there- 
fore, possible to estimate the settlements which any 
proposed structure will undergo and, therefore, to design 
a foundation with a measure of certainty impossible 
with the older empirical methods. 

The author wishes to thank the Director of Building 
tesearch for permission to read this paper. 








SPRING-CLOSING OIL CIRCUIT- 
BREAKERS. 

On modern electrical-distribution systems the short 
cirenit peak making may exceed the sym- 
metrical breaking current and a-half times, with 
the result that very large electromagnetic forces, 
which tend to re-open the circuit breaker, are experi- 
enced when the first touch during closing 
At this instant also, a transfer of current between the 
tixed and moving contacts takes place over a relatively 


current 
two 


contacts 


small area, so thet unless the breaker is closed quickly 
and positively, contact welding will occur. This ex 
plains why the latest British Standard Specification for 
oil circuit-breakers No. L116 (1937) recommends that 
hand operation should be confined to breakers with a 
breaking current not exceeding 10,000 
amperes 150,000 KVA. On the range of oil circuit 
breakers constructed by Messrs. The General Electrix 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, spring-closing mechanisms are available for 
patterns with rupturing capacities of 75,000, 100,000, 
150,000, 250,000, 350,000 and 500,000 kVA. In the 
case of the smaller sizes, the springs are compressed by 
a lever, while, on the larger ratings a hand-operated 
hydraulic jack is employed. The necessary mechanism 
required for this purpose is, it is claimed, simple in 
operation, and no battery or other source of electrical 
energy is, of course, required 

The accompanying illustration shows the application 
of spring-closing equipment to the firm’s Subgear type 
of metal-clad switchgear. The springs are housed in 
the cylinder below the mechanism box on the front of 
the unit. They are compressed by a removable lever, 
which is inserted into the handle socket and is rotated 
upwards through an angle of about 60 deg. The 
socket is made accessible by sliding the cover plates 
apart. In the larger gears, the springs are compressed 
by a jack, as already mentioned. The breaker can be 
closed either at the unit itself or from a remote position. 
in the former case, the springs are released by pressing 
down the knob at the front of the spring enclosure. 
in the latter, as shown in the illustration, a lanyard is 
used, one end of which is looped on to the knob It is 
then passed through a guide on the bottom of the spring 
enclosure, so that when the loose end is pulled, the 


svmmetrical 
or 


spring is released and the breaker closed Release 
ean also be effected electrically by means of a con 
troller or conveniently placed push-button These 


spring-closed oil circuit-breakers are fitted with a trip- 
free mechanism, in which the over-current trip is 
operative at all positions of the closing stroke. Any 
standard form of protective trips can be provided, 
including overload, under-voltage and shunt trips. 





BALLISTIC MEASUREMENTS IN 
INCREMENTAL MAGNETISM.* 
By L B.Se. 


Ar the request of the British Association (Section G) 
Committee, active steps are now being taken by the 
British Standards Institution, in co-operation with 
manufacturers and users throughout the country, to 
determine the desirable of a British Standard 
Specification in respect (a) of methods of incremental 
magnetic measurement, and (5) of the required range of 


G. A. Stws, D.Se., and J. Sprxks, 


scope 


such measurement to cover commercial needs. Since 
the Norwich meeting of the B.A. in 1935, when 
the matter was first raised, the experimentation 


has reached a stage at which reliable measurement 
clauses can probably be drafted. In this connection, 
it will be recalled that the ballistic method of test is 


firmly laid down for normal permeability measure 
ments on sheet materials in the magnetic testing 
specifications which govern world outlook, namely 


those of Britain, France, Germany and the United 


* Paper read before Sections G and A of the British 
Association, at Cambridge, on Monday, August 
1938 
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States. Its possible adaptation to the incremental 
case is, therefore, more than of academic interest, if 
only because of the factors which account for its 
adoption in those specifications, namely, its funda- 
mental character, its accuracy, simplicity and repro- 
ducibility. In the incremental case, there is also the 
factor of comparatively low cost of apparatus. 

The general problem of correlation of ballistic and 
low-frequency alternating-current measurements has 
already been reviewed for the normal or non-polarised 
case and attention has been drawn briefly to the prob- 
lems associated with correlation in the incremental case. * 
On the assumption that silicon steels are under con- 
sideration, eddy-current effects will usually be negligible 
with thin laminations at low frequencies and the points 
to be considered with incremental excitation may then 
be summarised thus (see Fig. 1 on the opp»site page.) 

(a) For all polarisations there will be a zone of 
excitation AB (referred to throughout this paper as 
the ** Zone of Agreement ’’) in which, due to absence 
of waveform distortion, different methods of measure- 
ment should agree closely with one another, provided 
always that alternating-current measurements are made 
at low frequency. 

(6) A more zone BC will occur 
ballistic measurements should agree with true alterna- 
ting-current incremental measurements only if a sine- 
current alternating cycle is used, since the incremental 
ballistic measurement is most readily carried out with 
current variations which are symmetrical about the 
mean or polarising value. In this zone, alternating- 


extensive in which 


current test results obtained from a sine induction 
eyele will diverge, following the path BE. As has 
been emphasised previously by one of the present 


authors, serious ambiguity may occur unless methods 
of measurement used in this zone are clearly defined. 

(c) In an alternating-current test using sine current, 
uncertainty will ultimately occur in calculating the 
true limits of superimposed induction and at this stage 
a second divergence is to be expected, the alternating- 
current test results following the path CD. 

(d) At some point in the excitation range a super- 
imposed induction, denoted by LL, will be reached, 
beyond which results will have little or no bearing 
upon the applications of the iron in practice, though 
they will have academic interest. This limit .will 
depend upon the polarisation, and it will normally 
occur well below the point C and in some cases below 


* “Incremental Permeability and Inductance: the 
Role of Waveform in Measurement.” Sims. Wireless 
Engineer, vol. xii, Nos. 136, 137; “ Incremental Mag- 
netisation.’’ Sims and Clay. Wireless Engineer, May, 
1935; “ The Specification of Magnetic Qualities.”” Sims. 
ENGINEERING, vol. cxl, page 290 (1935); “On the 


Theory and Measurement of the Magnetic Properties of 
Iron.” 


Gall and Sims. J./.8.E., vol. lxxiv. 











the point B. A knowledge of it is obviously of the 
greatest significance in framing a test specification. 
It may be stated either as an induction or, perhaps 
more conveniently, in terms of magnetising force as a 
fractional or percentage modulation of the polarising 
force, in which case the ballistic test offers great 
convenience of adjustments to any stated degree of 
modulation. 

The experimental investigation with which the 
present paper was concerned was particularly directe:| 
to the precise determination of the various zones indi 
cated in Fig. |. If the zone of general agreement AB 
could be defined by measurements strongly contrasted 
in nature but each of a rigorously accurate character. 
and, further, the limit L defined and measured in 
accordance with likely practical operating conditions. 
then the general problem of specification of incre 
mental permeability measurement would be materially 
advanced. The investigation also enabled opinions 
to be formed as to the inclusion or omission of the 
ballistic test as an alternative to low-frequency alterna 
ting-current methods in future work, and for this 
reason stress is laid in the paper upon comparison with 
readings obtained by alternating-current potentiometer. 
an instrument which probably represents the highest 
standard of measurement in the alternating-current 
realm, at any rate atlow frequencies. But in stressing 
this particular comparison, the authors wish also to 
emphasise that, so far as agreement at low frequencie~ 
within the zone AB of Fig. 1 is concerned, all othe: 
alternating-current methods, such, for instance, as th: 
alternating-current bridge, the three-voltmeter method 
and so on, should concur with the ballistic results, an« 
the question of selection of methods in that zone t- 
mainly one of the intrinsic sensitivity and accuracy 0! 
the method, of its ability to provide extra informatio: 
in respect of losses and of distortion, and of its possibl 


| adaptability to high frequencies. 


In order to fulfil the above considerations, suitabl 
ballistic and Gall-Tinsley co-ordinate alternating-current 
potentiometer circuits were arranged so that evers 
essential circuit component was common to both 
Thus, in the ballistic circuit shown schematically in 
Fig. 2, exciting currents, both alternating and direct 
were arranged to flow through a common winding N, 
and a common measuring shunt R,, and, moreover. 
to be measured in all cises by potentiometer, the 
latter being excited by direct current or alternating 
eurrent, according to requirement. Thus, correlation 
of magnetising forces was rendered exact. Induction 
readings were similarly made immune from stray errors 
by referring ballistic-galvanometer throws with equal 
throws from a standard air-cored mutual inductor M. 
the latter having first been calibrated against th 
alternating-current potentiometer, using the resistanc+ 
R, as the means of measuring its primary current during 
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calibration. Thus, impulses recorded by the ballistic 
galvanometer G were, in effect, measured also by poten- 
tiometer. The remainder of the ballistic-circuit 
arrangements will be obvious in principle from Fig. 2. 
the resistances R, and R,, in conjunction with the com- 
mutator C, enabling a range of simulated symmetrical 
alternating-current components, up to and including 
full ‘‘ modulation’ of the polarising current, to be 
set up. The switch S provided change-over from the 
test sample to the standard mutual. The practical 
form of the circuit is shown in Fig. 3, and this embodied 
certain detail modifications which need not be described 
here. In the same way, the alternating-current poten- 
tiometer arrangements, which have been previously 
described, will not be considered here in detail. 

A ring specimen was used in the first series of tests, 
the test schedule being arranged for polarisations in 
the range 0-5 to 20-0 Oersteds with superimposed in- 


ductions of approximately 50 to 1,500 Gausses ampli- | 


tude (symbol R,). In the alternating-current tests of 


this series all results were taken for both the sine- | 


induction and the sine-current modes of excitation, in 
order that the full range of conditions shown in Fig. 1 
might be explored. The following deductions should 
be stated :— . 

(a) It was proved that a ballistic test on silicon steel 
gives results which are so clearly in agreement with 
results obtained with a sine wave of alternating current 
superimposed at 50 cycles on direct current that the 
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In the new series of tests, the Gall co-ordinate alter- 
nating-current and direct-current potentiometer was 
again used as the means of comparison with the ballistic 

| readings and the earlier test conditions were modified 
| as follows :— 

| (a) Alternating-current tests were made on the sine- 
| induction basis only. 

(b) Polarisations were 
| Oersteds. 

(c) An induction limit L (Fig. 1) was defined and 
| used. 


limited to 0-5 and 5-0 
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B ? 
two methods of test may be regarded as equivalent. 
(The divergence C in Fig. 1 was determined, and was 
found to occur at inductions which are outside normal 
industrial requirements.) 

(6) The zone of agreement AB was likely to be of 
practical importance in industrial uses of the steel, 
particularly in applications to communications engineer- 
ing. 

(c) To ensure agreement in this zone, care was needed. 
where the normal permeability changes rapidly, to 
ensure that complete demagnetisation of the steel had | 
been achieved prior to test. A typical example was | 
the polarisation value denoted by Hy = 0-5 Oersted. 

The authors considered the results to have established | 
means of exploring the agreement zone AB and the | 
limit L (Fig. 1) for a range of different forms of sample, | 
and the investigation was widened accordingly. Messrs. 
Joseph Sankey, Limited, Bilston, were approached 
and kindly supplied ring samples of their various pro- 
ducts, together with a variety of different-sized trans- 
former stampings in the same materials and cut from 
the same sheets as the rings. The transformer stamp- 
ings are illustrated in Fig. 4 and their main dimensions 
are given in Table I. They are typical of average 
communications-engineering requirements, and covered, 
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for instance, applications to microphone, intervalve, 


output and small power transformers. 
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ments demand greater complication than would nor- 
mally be acceptable to industry. The difficulty is 
accentuated when the measurement of incremental 
iron losses is examined, for this measurement, as the 
authors’ collaborators have shown, may be particularly 
sensitive to waveform and circuit conditions.* But on 
what basis may the range of superimposed induction be 


Taste [. 
Overall Width of 
Stamping Typ Dimensions of Magnetic 
| Core, Path 
A DF I 8 cm. 7 em, lem 
B KE I} 7in. x Gin. 2 in. 
c T t 44 in. x 3] in. 1} in. 
I» T U 3% in. x 2 in. in. 
| E E J 1-6in. x 1-3in. 0-4in, 


| limited logically to realms in which ambiguity in permea 
bility and loss measurements is simple to avoid? Itis | 
| probably safe to answer this question in the following | 
| way : Most cases of incremental operation occur in prac- 
tice in valve-amplifier, valve-oscillator and valve-feed | 


* “ Flux Distortion in Lron Testing.”” Greig and 
Parton. ENGINEERING, vol. cxliv, page 439 (1937). 
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smoothing circuits. Then it may be taken as a reason- 
able corollary that the amplitude of the alternating-cur- 
rent component will generally not exceed 100 per cent. 
of the direct-current component and might, in fact, be 
fixed for test purposes at an appreciably lower per- 
centage. If such a viewpoint were accepted for the 
average low-frequency case, then it would automatically 
suit higher-frequency applications also, for, in general, 
both alternating-current amplitude and waveform dis- 
tortion will diminish with rise of frequency. On such 
a basis the problem of specifying methods of measure- 
|ment would be greatly simplified and the authors 
decided to accept it, taking 100 per cent. modulation of 
the polarising force as fixing the limit of superimposed 
induction. 

Results from two materials will be quoted in this 
paper, viz., Stalloy (approximately 4 per cent. silicon) 
| and Lohys (approximately 24 per cent. silicon), and it 

may be taken that they are a reliable guide to the 
| behaviour of other grades in the silicon-steel range. 
Typical numbers of stampings and primary and secon- 
dary windings are given in Table II, below. 

The ring samples contained 72 stampings in each 
| case, and were wound uniformly with 310 primary turns 
| and a tapped secondary. The primary was wound over 
a protecting annular box to relieve the stampings of 
mechanical stress and the stampings themselves were 
interleaved with tissue paper. On the other hand, the 
transformer-core specimens were assembled without 
c 


C J 





R, 





ToA.C. for Demagnetising 


paper interleaving and clamped lightly in accordance 
with practical usage. The tests in this series were 


carried out in a different laboratory from that con- 
cerned with the earlier series and an entirely indepen- 
| 
} TaBLe Il. 
| Material and No. of | . 
——— icomdan 
| Stamping Stampings ‘a a —— 
| Size. Assembled. ‘ . 
Lohys— 
| A io 300 iE) 
B 60 600 25 
Cc 54 } 300 40 
D 58 200 A) 
| k 40 30 200 


| dent set of apparatus was assembled for the purpose. 

It was, therefore, of considerable interest to take a 
|number of repeat readings on the original specimen 
}and these gave results in very close agréement with 
|those previously obtained, The extended series of 
| tests on ring and transformer-core specimens was then 
put in hand. 

In all cases the graph markings are as follows : 
Triangular marking: ballistic measurements. Circular 
marking : sine-induction alternating-current measure- 
ments. Square marking: sine-current alternating- 
current measurements (Fig. 5 only). In Fig. 5, the 
upper curve is plotted from a combination of observa- 
tions made using two independent sets of apparatus. 
It refers to the first Stalloy ring sample discussed in the 
text, applies to a polarisation of 5-0 Oersteds, and illus- 


| trates the close agreement obtainable with the apparatus 


described. Figs. 6 and 7, page 418, relate to Stalloy 
and Lohys samples at the polarisation 0-5 Oecersted, 
symbol L indicating the incremental induction corre- 
sponding to 100 per cent. modulation of the polarising 
current. Fig. 8 illustrates that appreciable divergence 
occurs at Hy = 5-0 between sine-induction and bal- 
listic measurements prior to 100 per cent. modulation, 
and for this reason Figs. 9 and 10, relating to Stalloy 
and Lohys specimens, respectively, are plotted for the 
restricted range of incremental inductions within which 
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agreement is reliable. 
shown in Figs. 6, 7, 9 and 10 is a vital result, and it 
is important to scrutinise the plotted points. The 


curves are, of course, merely a selection of typical | 


results, but a wider range of observations is summarised 
in Table III. It is of interest to note that, given 
acceptance of the suggested limit L, there is a wide 
range of inductions available at all polarisations where 
permeability measurement ambiguity will be readily 
avoided. Moreover, this range extends practically to 
100 per cent. modulation of the polarising force at low 
polarisations. 

Some strictly practical comment should be made 
upon the authors’ experience of the ballistic test applied 
to incremental working, because, as stated in the 
introduction to this paper, there are classic grounds 
for its inclusion among recommended test methods. 
It will be clear that in the work here described, the 
circuits were specially arranged for research purposes 
to embody a potentiometer and other aids to fine 
measurement. But, if employed in routine work, the 
measuring shunt R,, Fig. 2, would be replaced by a 
good-class ammeter and the circuit would approximate 
closely to that required for normal permeability 
measurements under the present British Standard 
Specification 601. The differences in circuit arrange- 
ment are such that the change from non-incremental 
to incremental working could be very simply arranged, 
and in view of the simple routine and the comparatively 
inexpensive apparatus involved, it must be stated that, 
in the authors’ opinion, the method might be reasonably 
included among specified methods appropriate to low- 
frequency operation. It offers the particular advantage 
of very easy adjustment to stated degrees of modulation 
of the polarising force. Its chief disadvantages are as 
follows (assuming, as seems likely, that sine induction 
will be accepted as the standard operating conditions 
for incremental-loss measurements) : 

(a) There will be the divergence from alternating- 
current results, which has been discussed above (zone 
BC in Fig. 1) and this will need either a limitation of 
induction on similar lines to those suggested or the 
acceptance of the sine-current analogue outside such 
limits. 

(6) At very low superimposed inductions, the upper 


and lower currents of the incremental magnetising cycle | 


approach one another and setting errors, however small, 
ultimately become important. Experience of setting 
against potentiometer suggests a lower superimposed 
induction of 50 Gausses as an approximate limit but, 
while setting against precision ammeter might be held 
to be more onerous, the more important factor in 
routine testing would be steadiness of supply and of 
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control. The control re sistance bank used by the | eesane RG ) ‘ar 
authors could be improved as, for instance, by the use - 
TABLE Ill. 
| 1 | 2. 3 4 S. 
} +S bes Divergence a Divergence 
Specimen H By at which Modulation B ) By cortespond- t B f 
P Divergence at eB, = 16e ing to 100 per ~ 
Occurs (Gausses) Divergence Gausses cent. Modulation. Column 4. 
Per cent Per cent Per cent 
Lohys- 
iZem 15cm. ring OS ° 100 Ni 375 Nil 
, a0 400 77 Nil O40 25 
‘A core Oo 900 6o 1 2,340 11 
“BB” core O-5 ° 100 + Nil 4906 Nil 
. 0 Too 47 2-5 2,470 12 
Cc” core 0-5 ° 1004 Nil 449 Nil 
‘ " oO oom 47 3-8 2,370 10 
“TD” core O-s ° 100 Nil 440 Nil 
Oo 800 56 1-3 2,100 9 
Kk” core O-5 . 100 + Nil 390 Nil 
5-0 600 47 5-2 2,220 6 


* No divergence up to 


of a conductance box as marketed by at least one 
instrument firm. 

(c) There is greater need in incremental than in 
normal permeability testing to ascertain the perform- 
ance of the material at high frequencies. The ballistic 
test will only yield results typical of low-frequency 
excitation 

(d) The low-frequency alternating-current potentio- 
meter method gives results which are at least as accu- 
rate as the ballistic method and has the very important 
advantage of providing information upon incremental 
losses. 

(e) The speed of working is a little less than with 
normal permeability measurements or with alterna- 


ting-current potentiometer in incremental measure- 
ments. 
In conclusion, it should be stated that the early 


stages of the work were carried out in the Electrical 
Department of the University of Birmingham, and 
acknowledgments are due to Professor W. Cramp, 
D.Se., Head of the Department, and to Mr. O. Coker, 
who assisted with certain of the tests. The later work 
was conducted in the Electrical Department of the 
Northampton Polytechnic Institute, London, and in 


100 per cent. modulation 


this connection acknowledgments are also due to the 


Principal and Governors of that Institution for facilities | 


to continue the work. 








THE PRODUCTION OF ACTIVE 
CARBON FROM BITUMINOUS 
COAL. 


Tue use of active carbon has increased very consi- 
derably in recent years, a large part of the requirements 
of this country being imported. In view of the still 
further demands likely to arise in connection with 
defence, the War Office some time ago requested the 
Department of Scientific and Industrial Research to 
examine the possibility of providing from lump coal 
an active carbon that would be suitable for gas respira- 
tors, 
desirable to extend the scope of the investigation 
to include some of the industrial uses to which this 
material is put. The experiments made and the con- 


clusions reached have just been reported in the Fuel | 
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and Mr. H. Gilmour.* Active carbon is already being 
produced from coal by one firm in this country, the 
process used involving very fine grinding of the coal 
followed by briquetting without a binder under very 


‘high pressures; the briquettes are then carbonised 


When this work was taken up it was thought | 


at a relatively low temperature and activated with 
steam. Experiments in the United States have led 
to the conclusion that when coal containing a consi- 
derable amount of volatile matter was used, it must 
be carbonised within the limits 650-750 deg. C., and 
to obtain a dependable active carbon the coal must be 
ground and briquetted. The Fuel Research Board 
adopted the plan of using graded coal in order to dis- 
pense with briquetting, this constituting a radical 
departure from previous methods. 

The choice of coal was naturally a vital factor in the 
possible success of this work, the size and continuity 
of the cells formed during carbonisation being the prime 
consideration. Earlier work of Beilby and Thérner 
having shown that continuity of the cells is normal 
both to coke and to wood charcoal, the problem was 





* The Production of Active Carbon from Bituminous 
Coal. H.M. Stationery Office. [Price ls. 3d. net.) 
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one of producing a combination of high porosity with 
small cell diameter. Lowry and Hulett have demon- 
strated that the mean capillary diameters of active 
charcoals are of approximately molecular dimensions 
(2-8 to 9-2 x 10-7 cm.), and Harkins and Ewing 
have given the upper limit of cell diameter for efficient 
adsorption of vapour as 0-012 mm. From these facts 
it was evident that coals that become plastic on car- 
bonisation must be ruled out if active carbons were 
to be made directly from sized coal, and the non-caking 
bituminous coals appeared to be the most suitable. 
Preliminary experiments showed that the Slate section 
of the Warwickshire Thick seam was satisfactory, and 
this coal was used for the early work. Later, it was 
found that the durain from the Top Hard seam 
obtained from Sherwood Colliery, Nottingham, gave 
even better results, consequently this coal was used 
for the later experiments. 

In the first series of experiments the coal was car- 
bonised at various temperatures in horizontal steel 
retorts arranged to be heated from the top, but with 
the heating gases flowing downwards round the retorts 
to ensure uniform heating. The coal was charged 
into the retorts in trays, 3 in. deep, each tray taking 
100 Ib. of coal. The cokes were then activated with 
steam in a small electric furnace, being crushed to 
between 8 and 20 B.S. test sieves for the purpose. 
The temperature of activation was 950 deg. C., and 
in these preliminary experiments varying amounts of 
steam were used. The cokes were examined for 
friability and for activity, the activity being expressed 
as minutes of “ service time ” ; this last-mentioned test 
determines the time during which a measured volume 
of the graded carbon will absorb all the vapour from an 
air stream carrying a regulated percentage of carbon 
tetrachloride. These preliminary small-scale experi- 
ments indicated that as low a temperature of carbonisa- 
tion as possible (consistent with removing the tar 
from the coke) should be used for the preparation of the 
original coke in order to yield the most active carbon, a 
conclusion, however, not wholly borne out by later 
experiments. Too low a temperature, besides giving 
trouble due to the subsequent evolution of tar during 
activation, caused the coke to be too friable. It was 
found that about 450 deg. C. was suitable for carbonisa- 
tion. It was also found that an activation temperature 
of at least 930 deg. C. was necessary and one of 950 deg. 
to 980 deg. was desirable. The coke was steamed for 
activation for three hours, the amount of steam passed 
per hour being equal to the weight of the coke. An 
important conclusion arrived at was that coke can be 
activated up to a relatively large size of particle, 
it being found possible in this laboratory furnace 
to activate particles of }-in. to }-in. in size to the same 
degree as those of between the 8 B.S. and 18 B.S. 
test sieve sizes. 

The next stage was to carry the activation on to a 
semi-technical scale, for which purpose a chronite 
retort was used, 5 ft. 4 in. high and of rectangular 
section, 94 in. by 3} in. at the top, with an inverse 
taper to 10% in. by 4} in. at the bottom. This was 
arranged so that the coke could be cooled in absence of 
air, and the coke could flow down the tube thus being 
uniformly activated, a condition which was not 
attainable in the previous laboratory arrangement. 
Thermocouples inside the retort enabled the activation 
temperature to be read. Using this larger and improved 
apparatus for activation, experiments were made 
upon the effect of the temperature of carbonisation 
of the coal, the effect of the size of the coke, the effect 
of using an air-stream mixture for activation, and the 
influence of the character of the coal treated. 

In the initial small-scale experiments, the activity 
of the carbon was found to be very susceptible to the 
temperature of carbonisation of the coal, but when work- 
ing under the more uniform conditions of the larger 
apparatus, the differences were very much less, and 
indicated that the carbonisation temperature could be 
as high as 480 deg. C. without seriously affecting the 
activity of the carbon produced from the coke; even 
with a carbonisation temperature of 650 deg. C., the 
reduction in activity was not very serious. It was 
therefore concluded that the temperature of carbonisa- 
tion is not as critical as was at first supposed, a fact 
of considerable importance in relation to industrial 
practice. 

The effect of the size of the coal was determined 
upon each of the four sizes, viz., }-} in., }-} in., }-} in., 
and 1-§ in., the temperature of carbonisation being 
480 deg. C. in each instance, and the steam passing 
into the activator being preheated to 560 deg. C. It 
was found possible to produce a coke with satisfactory 
activity from all of the sizes examined, but the friability 
of the resulting carbon increased as the particle size 
of the coke treated decreased. This was regarded as an 
important result, which pointed to the desirability 
of activating coke in relatively large pieces, which 
could be subsequently crushed to the desired size. An 
advantage of this was that the lower steam : coke ratio 
possible with larger coke would also result in a saving 
of steam. It was thought possible that the steam : coke 





ratio might be reduced by combining a proportion of 
air with the steam, and experiments to determine this 
were conducted upon coke made at 480 deg. C., 
with the result that the replacement of steam by air 
was not found to affect the activity of the carbon 
although it tended to increase its friability. 

While this preliminary work had been proceeding, 
the Fuel Research Survey Laboratories had been 
searching for other suitable coals. An examination 
of samples collected showed that the types that were 
most suitable were (a) the “ hards”’ or durain bands 
of Nottingham, Derbyshire, South Yorkshire and 
Northumberland coals and (6) the medium-volatile 
hards, or “splint” coal of Fifeshire. South Wales 
coals containing from 91-6 per cent. to 83-8 per cent. 
of carbon did not give carbons as satisfactory as the 
durain coals, but showed some promise, particularly in 
the case of those of the highest carbon content. Two 
samples of Scottish cannel did not yield very satisfac- 
tory active carbons. From this survey it appears that 
the reserves of suitable coal are very much larger than 
would be likely to be required. 

An examination was made at this stage into the 
internal structure of the durains or splint coals, which 
had given the most active carbons. hese coals 
were rich in plant remains and it was found by the 
examination of thin sections that the spore exines and 
other plant remains fused or volatilised on carbonisation 
leaving cavities of the same shape, the change commenc- 
ing at 370 deg. C., and being completed by 410 deg. C. ; 
those sections of the coal rich in microspores presented 
a distinctly porous appearance. The development 
of internal structure in this way is a reasonable explana- 
tion of the suitability of this type of coal. The failure 
to activate cannel, also rich in plant remains, indicates, 
however, that it is not the whole explanation and 
that some continuity of internal micro-structure must 
be developed in durains and not in the harder cannels. 
In a coal carbonised at 480 deg. C. the visible cells 
caused by the liquidation of the microspores can be 
distinguished down to 0-001 mm., which is less than 
the maximum pore size defined by Harkins and Ewing 
as capable of adsorption. Under high magnification, 
it could be seen that coke prepared from durain that 
gave a satisfactory carbon had a cellular structure in 
which there were a certain number of pores of about 
0-12 mm. diameter. In additign, however, there was 
a multiplicity of fine pores all of about the same size 
(0-0005 mm.) which were very close together and 
apparently interconnected. The carbon prepared 
from the same coke presented practically the same 
micro-pore structure, but had many more inter- 
connecting channels or larger pores of 0-04 mm. 
diameter than the coke. It thus appears that durain 
coals provide a natural micro-pore structure which is 
suitable for the preparation of active carbon, while 
with other coals the same structure must be artificially 
produced by the fine grinding and briquetting of a 
correct blend. The bright coal associated with the 
durain showed an entirely different structure. Since, 
in pulverised fuel, the particles vary in size from 
0-085 mm. to about 0-001 mm., with a mean value of 
some 0-008 mm., it is evident that in a briquette of 
sp. gr. 1-05 the mean diameter of the pores could not 
be more than 0-004 mm., which is much less than the 
maximum figure of 0-012 mm. required for adsorptive 
power, this being the explanation of the favourable 
results following upon briquetting. 

Experiments conducted on blends showed that active 
carbons produced from briquetted blends tend to have a 
rather higher activity than those produced in a similar 
manner from sized weakly-caking coals, and that they 

the advantage of greater strength when graded 
to the size required for filling respirators. 

Subsequent to the semi-technical scale work, the 
process was followed up on a technical scale, carbonisa- 
tion being effected in the well-known Fuel Research 
Station brick low-temperature retorts, with the flue 
temperatures suitably adjusted. In the first place, 
and in order to permit of the subsequent use of vertical 
gas retorts in an emergency, the preliminary conclusions 
upon the effect of temperature of carbonisation were 
checked by carbonising at 480 deg. to 650 deg. C., 
the coal used being graded to between | in. and 3 in. 
Special arrangements were necessary in the heating 
when carbonising coal at so low a temperature as 
480 deg. C., and in order to avoid the possibility of 
explosion it was necessary to ensure that no unburned 
gases reached a low level in the combustion flues. 
It proved in the outcome possible to operate the retorts 
so as to effect carbonisation with an internal tempera- 
ture in the coal of from 480 deg. to 650 deg. C. These 
experiments did not confirm the earlier conclusions, 
but showed that coke prepared at 650 deg. C. gave 
just as active a carbon as coke prepared at 480 deg. C., 
while the higher-temperature coke also gave a carbon 
of greater strength. 

The retort used for the activation of the coke was 
similar in design to that used for carbonisation, but 
was narrower, expanding from 4 in. at the top to 8 in. 
at the bottom, and was built of silica brick. Super- 





heated steam at between 500 deg. and 550. deg. C 
was introduced through 15-ft. lengths of pipe, so that 
the upper two-thirds of the retort was used for activa- 
tion and the lower third for cooling. The retorts 
were heated to give an activation temperature of 
950 deg. ©., which involved a flue temperature of 
1,300 deg. to 1,250 deg. C. Equal weights of activated 
coke were discharged every two hours and the retort 
was kept full by charging coke at hourly intervals. 
When the retort had settled down to steady working 
conditions, the proportion of steam was increased until 
the product represented about 25 per cent. by weight 
of the coke charged. Under these conditions it was 
not found possible to treat more coke than 140 Ib. 
per hour and still maintain the desired level of internal 
temperature of 950 deg. C. Satisfactory active carbons 
were prepared on this scale, but it was evident that 
considerable improvement in the final product would 
be possible in a plant designed to suit more closely 
the requirements of the process ; in particular, it was 
considered that it would be desirable for the steam 
supply to be superheated to a higher temperature, 
for the shape of the retort to be altered to assist the 
flow of material, and the zone of high-temperature 
treatment to be reduced in order to increase the overall 
yield. It was concluded also that satisfactory active 
carbon could be prepared by carbonising at 650 deg. C. 
prior to activation, The carbon produced complied 
with the specification laid down for briquetted coal 
carbon and was considered by the Chemical Defence 
Research Department to be suitable for filling into 
all types of respirator containers. 

Cost figures are not given in the report, and it is not 
considered by the authors as being of any value to give 
the fuel consumption which was naturally excessive 
owing to the special conditions of the experiments. 
The yields of products, however, are indicated. The 
carbonisation plant produced per ton of coal treated 
32 therms of gas (of a calorific value of 800 B.Th.U. per 
cubic foot) and 16 gallons of tar. The activation 
plant, when using a steam : coke ratio of 1-5, produced 
267 therms of water gas per ton of coke treated. The 
quantities of solid products and materials involved 
were as follows, in tons: Lump coal crushed, 100 ; 
graded coal obtained, 55 {rejected as under size, 45) ; 
low-temperature coke produced, 40; screened coke 
produced, 35 (rejected fines, 5); yield of activated 
carbon, 11. It may be noted that the rejects 
can be used as boiler fuel. If the carbon has to be 
crushed and graded, the yield would be reduced. 

The application of the carbons to industrial processes 
has been considered and it is concluded that for gas 
respirators the product is satisfactory. Further work 
is expected to make it possible to reduce the loss by 
production of fines during crushing; a peg mill type 
of crusher it is considered is to be preferred when 
volume yield is of special importance, but when yield 
can be sacrificed in order to produce a more active 
carbon, a cone type of machine is held to be best. 
The work suggested that active carbon produced from 
coal with steam alone is not yet suitable for benzole 
recovery, though it is suitable for the recovery of 
pure solvents. An improvement was obtained by 
using mixtures of air and steam for activation, which 
indicated that further research should make it possible 
to produce a carbon suitable for benzole recovery. 
Further research is necessary, also, to enable the ascer- 
tained high decolorising power of coal carbon to be 
made use of in the purification of sugar solutions 
before crystallisation, because coal carbon is less 
efficient in removing mineral salts from the solution 
than bone charcoal, and the solution develops acidity 
too readily. Coal carbon would, it is considered, 
function as an efficient decolorising agent in the prepara- 
tion of certain foodstuffs, such as crude glycerol, and 
edible oils such as palm kernel oil. 

Finally, the work has established the fact that 
suitable coke can be produced by low-temperature 
retorts, other than those of the type in use at the Fuel 
Research Station, and it is considered quite ible 
that plant available in the gas and coke industries 
could be adapted in an emergency for the manufacture 
of active carbon. 








Tue ENGINEER AND THE ComMUNITY.—A course of 
twelve lectures dealing with the relation of the engineer 
to the community has been arranged for Tuesday evenings 
at the Mary Ward Settlement, Tavistock-place, W.C.1, 
and commenced on September 27, at 8 p.m., with an 
extra introductory lecture given by Lt.-Col. F. N. Budden, 
M.C. The four following lectures will be on the planning 
of London, after which there are to be seven on the 
Machine Age. The first of the four lectures on London 
will be by Lt.-Col. Mervyn O’Gorman, C.B., whose sub- 
jects will be roads. The other lectures of this group will 
deal with buildings, water supply and sanitation. The 
lectures of the second group will include such subjects 
as mass production, conquest of the air, transport by rail 
and road, television, by-products, &c. Each lecture is to 
be given by an expert on the subject and the appeal will 
be mainly directed to a non-technical audience. The 
fee for the course will be 2s. 6d. 
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“ ENGINEERING”? ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 


The number of views given in the Specification Drawings is stated 


Where inventions are communicated from abroad, the Names, €c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Huildings, Chancery-lane, W.C.2, at 
the uniform price of ls. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended. 

Any person may, al any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AERONAUTICS. 
483,424. The Fairey Aviation Company, Limited, 


of Hayes, and M. J. O. Lobelle, of Langley. Sea- 
plane Undercarriage. (2 Figs.) April 27, 1937 


The invention is an undercarriage for a seaplane which 
has beneath ite fuselage an observation cabin or gun 
turret, the undercarriage being so arranged that, in 
flight, the floats may be moved so as to restrict as little 
as possible the field of view or gun fire from the cabin. 
The figure is a diagrammatic front view, the left and 
right halves showing respectively the fore and aft por 
tions of the undercarriage. The floats are connected 
with the fuselage by fore and aft braced structures 
“he fore structure for each float consists of an arm 13 
secured at its lower end to the float, and pivoted at 14 
the fuselage, and a hydraulic jack 15 connected 
13, and the lower end 


on 


hetween the lower end of the arm 


20 





443,424 


L 


of a strut which is joined to a corresponding strut on the 
port side forming a rigid triangular frame beneath the 
fuselage. The aft structure consists of an arm 17 
secured at its lower end to the float and pivoted at 18 on 
the fuselage at the root of the wing, and a hydraulic 
jack 20 connected between the upper surface of the float 
and the under part of the wing. The pivots 14 and 18 
are coaxial, The hydraulic jacks are connected with a 
supply of fluid under pressure controlled by a valve in 
the cabin Ll. When the undercarriage ia in the extended 
position, and the seaplane alights on the water, the 
hydraulic jacks of the fore structures are in tension and 
those of the aft structures are in compression. When, 
however, the observer in the cabin wishes to obtain as 
unrestricted a field of view or of gunfire as possible, fluid 
under pressute is admitted to all the hydraulic jacks, 
shortening those of the fore atructures, while those of 
the aft atructures are extended, thus causing the floats 
to be swung towards one another until they are situated 
beneath the cabin, in the position shown in dotted lines 


Sealed.) 
GUNs AND EXPLOSIVES. 


482,212. The Birmingham Small Arms Com- 
pany, Limited, R. V. Snepherd and J. W. Shilvock, 


of Birmingham. Machine Gun Magazine. (12 
Figs.) September 25, 1936.—The invention consists 
of @ magazine and filler, the magazine being of 


curved-box type and arranged to receive a filler loaded 
with cartridges in the same staggered position that 
they assume in the magazine A filler 1, of curved- 
box formation, has in its sides slots which produce in 
effect two oppositely disposed U-shaped curved arms, in 
one of which lies the nose end of each cartridge, while the 
other arm receives the flanged end of the cartridges, and 
has formed in its walls groove: 3, with which the flanges 
engage to ensure correct feed end avoid rim behind rim 
stoppages, The filler | is loaded with a full complement 
of cartridges in two staggered columns as required in the 
magazine, to prevent any tendency for the cartridge to 
jam in the magazine when being fed towards the mouth, 
where one of the cartridges engages with the reciprocating 
breech-bolt mechanism which moves it into the breech 
chamber. On the outer ends of the filler are formed 
flexible projections which can be turned over so as to 
hold the cartridges in the filler during transport. The 
magazine 4, which is also of curved-box construction, has 


a spring-supported magazine platform feeding the two | 


columns of cartridges, so that the end cartridge of each 
column is moved into the bolt-way in turn. On one side 
of the magazine is mounted a spring-loaded catch 7, 
arranged to protrude through a gap in the side wall of 
the magazine, and one of the slotted sides of the filler 1, 
so that when the loaded filler is pushed into the magazine, 





| magazine. 


tehere none ia mentioned, the Specification is not | 
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| the catch 7 is depressed by the cartridges, and on with- 
drawal of the filler the catch retains the cartridges in the 
On the inner wall of the breech body 9, is 
formed a lip 10, so disposed that when the loaded maga- 
zine is mounted in position over the feed opening, the 
lip 10 engages with the spring catch 7 on the magazine, 
disengaging it from the end cartridge in the magazine, 
which then moves into position for engagement with the 
breech mechanism. On the inner walls of the magazine 
are formed ribs 11, which engage with the sides of the 
cartridges and hold them in the same position as the 


Fig.1. Fig. 2. 








(482. 2/2) 


filler. When the last cartridge has been moved from 
the magazine into the bolt-way, the outward movement 
of the magazine platform is arrested by the spring catch 7. 
On removing a loaded or partly-loaded magazine from 
the breech body 9, its spring catch engages with the 
adjacent cartridge retaining all the cartridges in the 
magazine. The cartridges which have been moved to 
a position beyond the catch 7 in their movement towards 
the feed opening in the breech body, and are therefore | 
not retained in the magazine, are restricted to two or | 
three, instead of the usual four or five. (Accepted 
March 25, 1938.) 


MILLING AND SEPARATING MACHINERY. 


478,816. C. E. Harvey, of Hornchurch. Centri- | 
fugal Separator. (7 -Figs.) July 25, 1936. — The 
invention is a centrifugal machine which is especially 
adapted for the continuous separation of coal-dust and 
crushed grain from water or for the treatment of sewage. 
The rotor 10 is of conical shape and is mounted on a 
shaft by upper and lower spiders. The upper spider 
is secured to the shaft by a deflector 13 having a conical 
plate 13a at its upper end just beneath the inlet to the 


rotor. The lower spider supports the rotor by its | 
bottom plate which has a central liquid-discharge 
opening. Tangential to the rotor at its largest diameter 


are four ducts 18 which are closed at the outer ends by 
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(476,816) 
valve has four pockets which pass slowly through | 


successive positions. In the first the pocket is filled with 
solid material from the duct. In the second the pocket is 
closed by the wall of the valve-housing which is slotted, 
so as to allow of further expulsion of liquid into the 
annular trough 23. In the third position the pocket | 
discharges the solid material against the inner wall of 
the trough 23 from which it drops to a hopper-shaped 
outlet. The cycle is then repeated. The valves are 
rotated continuously on vertical spindles driven by 
gearing mounted on a plate 28 supported by the rotor 10, 
The pinions 30 mounted on the slate mesh with a gear 
ring secured to the fixed central charging duct 15. 
Worm and worm-wheel gearing gives a 50 to 1 speed 
reduction ratio. In order to avoid the formation 
of stagnant pockets of solid material in the rotor 
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| between the outlet ducts, false vertical walls 34 extend 
| from the bottom to the sloping wall of the rotor, forming 
| between them hopper-like mouths to the ducts. In 
| use the rotor is rotated at a high speed and the raw 
| material is fed in through the funnel and the duct 15. 
The material] is thrown by the deflector plate 13a towards 
the wall of the rotor, and separation commences. The 
solid materia! collects on the wall of the rotor, the layer 
| being thickest at the bottom on account of the conical 
| shape, while the liquid collects on the inside of the solid 
| material. The layer of liquid builds up until its inner 
| periphery reaches the line 38; it then continuously 
spills over the edge of the opening in the bottom of the 
rotor into the collecting chamber 36. The solid material 
fills the ducts 18 and their hopper-like mouths and is 
continuously removed by the valves. To separate very 
| fine solid particles from a liquid, dises are secured on the 
shaft and are concentric with it. These discs increase 
in size down the shaft, the lowermost disc being of 
| approximately the same diameter as the discharge 
opening which is larger with this construction. The 
liquid layer assumes a stepped formation, which is 
equivalent to increasing its mean peripheral speed 
( Sealed.) 


STEAM ENGINES, BOILERS, &c. 


485,763. J. W. Lewer, of London. Furnace 
Stoker. (4 Figs.) November 24, 1936.—-This invention 
is a furnace-stoking apparatus for central-heating boilers 
and comprises a hopper for storing a quantity of solid 
fuel, a fuel distributing member within the fire-box, and 
a delivery pipe through which the fuel descends by 
gravity depending on the rate of consumption of the 
fuel in the fire-box. Air led to beneath the fuel- 
distributing member so that it escapes laterally from it 
through the bed of fuel. The firing apparatus is readily 
adaptable to suit existing boilers. The pipe | and the 
hopper are supported from a plate Il’ secured over the 
usual firing opening in place of the existing fire-door. 
A spade valve is provided in the pipe near to the hopper 
in order that the flow of fuel may be interrupted during 
clinkering operations or when lighting the fire. The 
hopper is closed by an air-tight cover. The fuel-distri- 
buting member consists of a base 13 supporting a ridge- 
shaped hood 14 of an inverted Vee-section below the fuel 
pipe, the longitudinal axis of the hood extending from 
front to rear of the fire-box. The side edges at the bottom 


is 





Fig.1. 
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of the hood are spaced somewhat from the bottom part 13 
to make air-delivery apertures, The air-conduit 9 opens 


through the part 13 into an arched space under the 
hood 14. The members are water-cooled for which 
purpose they are of hollow construction. The water- 


spaces 17, 18, are connected into a by-pass water-circuit, 
which is supplied from the return-pipe of the main 
water-circulation system and which delivers into the 
flow pipe of the system. The fuel-pipe 1 is surrounded 
by a water-jacket 22, also connected in the by-pass 
circuit. For preventing access of air to the tire-box 
except by way of the apertures in the distributing 
member, in the case of adapted existing appliances, a 
heat-resisting unperforated tray 25 is placed above the 
ash-pit, now disused, upon the normal fire-bars of the 
grate and fills the entire cross-section of the fire-box. 
The air-supply through the duct 9 is controlled by a 
thermostat 27 arranged to control the supply of current 
to an electric motor driving the blower 10. As the 
predetermined thickness of fuel-bed is maintained auto- 
matically, the supply of fuel to the fire-box will vary 
automatically with the rate of combustion. The fuel- 
pipe 1 is made adjustable in length in order to permit 
of the correct setting of its lower open end in fire-boxes 
of slightly varying sizes. (Accepted Way 24, 1938.) 
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DIE-CASTING EQUIPMENT AND | 
PRACTICE IN THE UNITED STATES. | 


By Hersert Cuasz, M.E., M.S.A.E. 
(Concluded from page 295.) 


THE use of semi-molten metal not only slows 
down the casting process, but also renders necessary 
exceedingly high pressures on the metal, and 
correspondingly heavy locking pressures on the die. 
In short, the whole design of the machine has to be 
altered, the injection pressure being applied to the 
plunger by hydraulic rather than by pneumatic 


1938. ] 








ENGINEERING. 


being transferred to the injection cylinder, the 
plunger of which is hydraulically operated, as 
in the Reed-Prentice machine above referred to. 


| Such machines, while operating very successfully, 


have a limited output compared with zinc-alloy 
machines. The surface finish, especially with 
brass, is not so good, and some of the alloys prove 
to be rather difficult to machine, thus increasing 
the cost of removing fins and subsequent operations. 

For the foregoing reasons, brass die castings 
have been used only to a quite limited extent in 
the United States, being confined to parts in which 
the excellent properties of these alloys are required 
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gooseneck machines, the difficulties involved are 
such that large-scale commercial production has 
not often been achieved. More recently, however, 
a technique has been developed for the production 
of die castings in magnesium alloy on machines 
of the type used for brass, and this has led to a 
wider range of commercial application, especially 
in cases in which castings lighter than the 
aluminium type are essential. Fig. 8, annexed, 
illustrates a machine producing magnesium-alloy 
castings under very heavy pressure, for use in the 
production of Hoover domestic vacuum cleaners. 

Recent years have seen a general trend toward 
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Fic. 8. Propuction oF MAaGNEstum-ALLoy CastINGs FoR Hoover Vacuum CLEANERS. 


means. This involves, as a rule, separate high- jdespite the cost. Most of the aluminium die 
pressure hydraulic pumps and piping, somewhat | castings produced by this method are of rather 
expensive to operate and maintain, and the cost! small size and the form of machine just described 
of the castings is correspondingly increased. The | is employed for their production either by reason 
system results, however, in castings of good density lof the greater density of the resulting castings 
and it permits of the use of alloys having certain | or because an alloy can be used which is not suited 
properties not possessed by alloys of lower melting | to gooseneck machines using air injection. Most 
point. A machine for brass has already been illus- | aluminium die castings are produced on the latter 
trated in Fig. 6, page 306, ante. Fig. 7, above, shows form of machine, many of these being of quite large 
an installation of Polak machines in an American | size. The choice of alloys for casting in gooseneck 
plant. At each machine there is a furnace in which | machines is limited but, nevertheless, is adequate 
the metal is maintained at a closely controlled | for a wide range of applications. Although some 
temperature, in a semi-molten state, sufficient | magnesium die castings have been produced on 











| higher pressures in connection with all alloys, the 
| objectives being greater density, thinner sections, 
improved physical properties or better finish, or 
some combination of these. In the zinc alloys, 
although much entirely satisfactory work is still 
| produced under pressures as low as 400 lb. to 500 Ib. 
| per square inch, it is now quite common practice 
| in the United States to employ pressures of 1,200 lb. 
|to 1,800 Ib.; on some exceptional work pressures 
up to 4,000 lb. have been used. The latter includes 
large automobile radiator grilles, in which the 
sections are thin in comparison with the size of the 
| casting, so that the flow of metal tends to be some- 
|what restricted. One of the most successful 
| machines for making these grilles is shown at work 
|in Fig. 9, page 412. It was developed by Messrs. 
'The Precision Castings Company, Incorporated, 
| Syracuse, N.Y., and has a compound plunger, the 
| larger diameter of which first feeds in metal rapidly 
|at a medium pressure. Immediately thereafter the 
pressure is stepped up by means of a smaller plunger 
| (at the end of the stroke) to ensure complete filling 
‘of the mould. In this case the final pressure is 
| 3,800 lb. per square inch and, as the grille has a 
large projected area, an exceedingly high locking 
| pressure on the die is required in order to avoid 
|a heavy flash and to prevent spattering of the 
metal. Four hydraulically-operated toggles produce 
a total locking pressure of 2,400 tons, this pressure 
being applied near the four corners of the die plates. 
The plunger which actuates the toggles does so 
under a hydraulic line pressure of 1,200 Ib. per 
square inch. The reaction set up is taken by four 
5-in. diameter alloy steel tie rods spaced on 4) in. 
by 48 in. centres. Automobile radiator grilles 
produced in this machine have a large projected 
area, and if the heavy metal pressure applied to 
dies should cause the halves to separate even a small 
amount at the parting, the flash would be heavy 
and difficult to remove. This fault developed in 
some of the earlier machines which were of rather 
too light design for this class of work, and the 
heavier design, such as that just described, was 
consequently developed. Only a few shops have 
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machines of this size, as the demand for such large 
castings is limited, although it has increased during 
the past two years and may see still further expan- 
sion. By far the largest number of die-castings 
required can be produced in machines having a die 
space 16 in. square or smaller, and a majority of 
die-casting plants have only machines within this 
range of size, many of them taking dies not much 
over 6 in. to 8 in. square. 

In most machines, the front die plate, next to the 
metal supply, remains fixed while the rear half of the 
die is attached to a plate arranged to slide on tie 
rods, which act as ways. In general, cores are 
withdrawn as the die opens and ejector pins force 
the casting free of the die. Some castings, however, 
require cores which have to be Withdrawn by a 
separate mechanism, operated either by hand or 
power, prior to the opening of the die. 
of the die breaks off the sprue, and as the casting is 
pushed clear of the die it is usually removed by the 


operator, who wears heavy asbestos gloves to| 


protect himself. 

As will have been gathered, the machines are 
usually controlled by levers which operate valves 
in the case of hydraulic machines, or mechanical 
or electrical controls in mechanically-operated 
machines, the controls being so placed that the 
operator cannot be injured by the “ spitting” 
of any metal which may issue at the die parting, 
especially where air vents are provided. Such 
spitting was once a serious danger, but is seldom 
so in modern machines, which are provided with 
suitable guards and sometimes have offsets in the 
die parting to baffle any escaping metal. All 
machines are provided with interlocks, which pre- 
vent metal injection except when the die is closed 
and locked. A small machine termed a Kippe- 
caster, produced by Messrs. The Madison-Kipp 
Company, is illustrated in Fig. 10. This is employed 
on small castings of low-melting point alloys. In 
this case, the dies are moved by the hand-wheel on 
the left, and are locked by pedal-operated toggles. 
The metal is injected by means of an air-operated 
plunger. 

Although some machines are arranged for auto- 
matic operation, they require close supervision and, 
of course, have to be supplied with metal as this 
is used up in casting. As a rule, however, machines 
are either non-automatic or only partly so, and one 
man is provided per machine. Usually, the opera- 
tor stands between his machine and a bench, the 
castings being placed on the latter as they are taken 
from the machine. In some shops, castings are 
plunged into water or into a weak chromate solution 
(the latter to prevent spotting) to bring about 
rapid cooling, but, as a rule, they are allowed to 
remain on the bench until cool enough to be trans- 
ferred to departments where fins, &c., are removed. 
Cooling is sometimes accelerated by an air blast 
from a fan. In some cases, it is necessary to take 
the precaution of placing castings which might 
warp under their own weight, or if stacked, in 
such a position as to prevent or minimise such 
troubles. Large slender castings are often hung 
on hooks, which in some works form part of an 
overhead chain conveyor system, as in Fig. 3, 
page 613, of our issue of December 3, 1937. 

In some shops, sprues, runners, gates, and some 
rough flash is broken off by the operator or by a 
helper, and any defective castings are thrown aside 
before castings are transferred to other departments. 
In such cases, such metal is often returned directly 
to the metal pot of the machine, or to a separate 
furnace for remelting. Sometimes power band 
saws are employed for cutting heavy sprues, while 
other works use chopping dies in a punch press for 
this purpose, especially when the sections are such 
that breaking off by hend or with hand tools 
is not feasible. In some cases, castings, especi- 
ally small ones, are produced in multiple-cavity 
dies, so arranged that the entire gate goes to a 
punch press or other cleaning-up tool, the latter 
being so designed that all the castings on the gate 
are freed of fins in a single rapid operation, thus 
saving much time in handling separate castings. 
Provision of some kind is always made for the 
removal of fins and frequently special shaving dies 


or other shearing or cleaning tools are designed, | 
their cost being included in that of the casting dies. | 


The opening | 
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Cored holes frequently contain fins which are best 
removed by drilling, punching, burring or reaming, 
| and when holes must be tapped, this is often done on 
| the same drilling machine, with an adjacent spindle. 
The tendency in well-organised shops is to do all 
possible cleaning on machines or special quick-acting 
fixtures, but some castings require hand filing, 
while grinding wheels or sanding belts are often 
used for removing parting lines or for the finish of 
flanges or other flat surfaces. Many other light 
| machining operations are performed on die castings, 
especially where closer dimensions or a better 
finish are essential, than can be ensured by the plain 
casting. There however, no need to go into 
such detail here. 

In shops having batteries of casting machines, 
|the cleaning is usually carried out in a separate 
department. The transfer of the castings 
commonly done in boxes on trucks, but some large 
shops make use of conveyors, especially for large 
castings. In a few plants which make long runs 
on castings of the same type, cleaning lines are 
sometimes set up immediately adjacent to the 
casting machines, the castings are then passed 
directly to the cleaning and minor machining 
operations (if the latter are required), sometimes 
along slides or short conveyors. At the end of the 
line the castings are inspected and packed for 
shipping, often while still warm. This applies 
chiefly to small castings required in lots of several 
thousand a day, and to castings in which, if plating 
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or other finishing is required, it is done by another | 


plant. 
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Precision CastTincs ComMpaNy’s MACHINE. 























Fie. 10. Krepecaster Die-CastinG MACHINE. 


Although plating is often required, only a few | 


die-casting makers have their own plant for this | 


work, which is usually left to specialists. A few 


shops, chiefly turning out parts for the motor-car | 


trade, have very large plating installations, but 
these are exceptional and somewhat foreign to 
die-casting production as such. 

As already indicated, air under pressure is used 
to operate the metal injection plungers. It also 
is employed to blow out dies and to remove chips 
from castings and from fixtures used in cleaning 
fins and machining. For this reason, nearly all 
plants have air-compressing plant. In some 
instances, compressors are used also for gas employed 
for melting the metal to be cast. 


pumping system with accumulator and piping to 
individual machines, or self-contained units within 
each die-casting machine are used. In the latter 
case, a variable-stroke pump which runs con- 


tinuously when the machine is in use is commonly | 


employed, the stroke being varied automatically 
with demand and being reduced to zero when no 
delivery is required. Vickers, Hele-Shaw and Oil- 
Gear pumps are among the. makes commonly 
employed with self-contained machines, some of 
which have already been referred to. In machines 
of the type used for brass, in which high pressures 
are often needed, a central hydraulic supply system 


| is sometimes installed. 





With machines | 
arranged for hydraulic operation, either a central | 


| ‘TORSION OF BUILT-UP AND 


REINFORCED TUBES. 
By Proressor W. J. Duncan, D.Se., A.M.I.Mech.}. 


I. In the following article, an endeavour has bee! 
made to make clear the physical principles unde 
lying the theory of the torsion of compound tube~ 
The theory itself has been given in several publica 
tions,* but the present article contains, in addition 
to an exposition of the general theory, a number 
of detailed examples which have been selected as 
clearly illustrating the physical principles. 

The fundamental fact which underlies the whol 
theory is the occurrence of a component of displace 
ment w parallel to the axis of a twisted cylinder 01 
tube. The discovery of this displacement by St 
Venant enabled him to develop a rational theory ot 





* Atkin. “Torsion in Thin Cylinders.” Flight 
September, 25 and October 30, 1931; Hertel. “ Dx 
| Verdrehsteifigkeit und Verdrehfestigkeit von Flugzeuz 
bauteilen.”’ Deutsche Versuchsanstalt f@r Lwuftfahrt 
| Jahrbuch, 1931; Van der Neut. “ Twisting and 
| Bending by End Load of Multiply Connected Box Spars 
Verslagen en Verhandelingen van den Rijks-Studiediens! 
|woor de Luchtvaart (Holland), 1931; Duncan. “ The 
| Torsion and Flexure of Cylinders and Tubes.” R. and M 
1444, 1932. Kuhn. “ The Initial Torsional Stiffness o 
| Shells with Interior Webs.’ National Advisory Com 
mittee for Aeronautics (U.S.A.) Technical Note No. 542 
1935. 
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torsion which is the basis of all subsequent work on 
the subject. The importance of w can be shown by 
a simple example. Take a pair of tubes A and B, 
and let them be joined by welding or riveting along 
a pair of straight lines parallel to their axes. At 
first sight it might appear that the torsional stiffness 
of the compound tube would simply be the sum of 
the stiffnesses of the components. But clearly the 
strains in the tubes when joined cannot be the same 
as when separate unless the displacements w of the 
tubes A and B are compatible at the points of junc- 
tion. This is not in general true, so that the joining 
of the tubes as a rule involves an additional con- 
straint, with the consequence that the torsional 
stiffness of the built-up tube is greater than the 
sum of the stiffnesses of its components. 

It must be pointed out that the theory explained 
in this article only applies when the stresses are less 
than those causing buckling of any of the walls of 
the tube considered. Also the important subject 
of the influence of end constraints is not treated 
here. 

II. Summary of the St. Venant Theory of Torsion.— 
The treatment of the torsion of built-up tubes now 
to be given is based on the St. Venant theory of 
the torsion of cylindrical bodies, and it will therefore 
be well to consider briefly the nature of this theory, 
and to summarise its mathematical consequences. 

In the first place, the St. Venant theory makes the 
state of strain and stress the same for all normal 
sections of the body. This is true in fact for a long 
cylinder except near its ends, the term including 
hollow cylinders or tubes, but it is only in excep- 
tional cases that the end conditions are such that 
the St. Venant solution remains applicable near the 
ends. On the other hand, it can be shown that the 
strains and stresses must agree with those given by 
the St. Venant theory for all parts of the body which 
are not near the ends. In practice, this means at 
distances from the ends exceeding a few diameters. 

The outstanding feature of the St. Venant theory 
is that, in general, normal plane sections of a cylinder 
do not remain plane when it is twisted. As this 
fact provides the key to the understanding of the 
torsion of tubes, it must be considered in some 
detail. Let OZ be the axis of twist, which is, of 
course, parallel to the generators of the cylinder, and 
let OX, O Y be perpendicular axes in a normal 
section. Then the rectangular components (u, v, w) 
of the displacement of a point at (x, y, z) are given 
by 


u=— TYyzZ, 
v= T2ZZ, 
w= tT d(x y), 


where 7 is the twist (radians) per unit length. 
function ¢ is harmonic, i.e., it satisfies 

ed, &¢ 

eT a 
and further satisfies a certain condition on the 


boundary of the section, which is the expression | 


of the fact that the curved surface of the cylinder 
is free from applied stresses. This boundary condi- 
tion is more conveniently expressed by means 
of #, the harmonic function conjugate to 4. The 
relations between the functions are* 


Od Od 
Cx cy 
and 
o¢ Oy 
6y az’ 
and the boundary condition is 
yb = $ (a* + y*) + constant . (1) 


A further simplification results from the use of the 
shearing stress function ‘Y defined by the equation 
Y= ¢—43(2+y’) (2) 


For, by (1) it follows that the boundary condition is | 


Y 


constant, 


where yp is the modulus of rigidity of the isotropic 
material of the cylinder. It follows from these 
equations that the contours ‘Y = constant are lines 
of shearing stress, i.e., curves whose tangent at any 
point has the direction of the resultant shearing 
stress at the point. Thus ur is exactly analogdus 
to the stream function in the two-dimensional 
motion of an incompressible fluid, and the lines of 
shearing stress correspond to the streamlines. 

It is usually convenient to choose the constant 
value of ‘¥ on the outer boundary of the section to 
be zero. With this convention, it can be shown 
that the torsional stiffness C of unit length of a solid 
cylinder is given by 

C=2ypJ[Wdedy, . (4) 
where the double integral extends over the entire 


section. The formula which holds in the case of 
a tube will be given later. 


4 ay re 
Since Bz + a rr = 0, it follows from (2) that 
Py: es. 
spt oa t? =0 (5) 


Hence the procedure in solving the torsion problem 





The | 


for a solid cylinder is as follows :—Find a function ‘¥ 


WALL OF 
SIMPLE TUBE f 
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(6449.4) 


of x and y which satisfies (5) and vanishes on the 
boundary. Then the stresses are given by (3) and 
the stiffness by (4). The function ¥ is given by 
(2), and its conjugate ¢, when multiplied by 7, 
gives the component w of displacement parallel to 
OZ. It may be remarked that Y is independent 
of the choice of the axis of twist, for both the 
differential equation (5) and the boundary condition 
remain the same when the axis is shifted. This 
|implies that the stresses, strains and stiffness are 
|independent of the position of the axis of twist. 
|On the other hand, it follows from (2) that ¥ 
|depends on the position of this axis; hence ¢ 
and w also depend on the choice of axis of twist. 
| It can easily be shown that a change of axis merely 
' results in a bodily tilt of the section,* so that w is 
| increased by an amount proportional to the distance 
of the point considered from the straight line joining 
the traces of the old and new axes of twist. 





| clear that the outer and inner boundaries must 

| lines of shearing stress, t.e., they must be contours 
of constant . 
these constant boundary values are 
Sections ITI and V, below. 








The conditions which determine | 
considered in | centre line. 


w parallel to the generators of the cylindrical tube. 
It has already been pointed out that w can be 
deduced when ¥ is known. Now, clearly, w is 
a single valued function of position, so that the 
total increment of w taken round any closed circuit 
must be zero. Hence $d w = 0, where § indicates 
an integral taken round a closed circuit. It will be 
shown that this condition makes the value of B 
uniquely definite. 

Consider the variation of the displacement w as 
a moving point describes the centre line of the thin 
wall of the tube. Let s be the are of the centre 
line measured from some point of reference A. Then, 


since w= 7 4, 
8 an 
wn | 2te0 
7 0 8 
Now (see footnote to Col. 1, on this page) 
oo _ _ ay 
oe... &f# 


where 7 is an element of the outward normal to the 
centre line, and by (2) this becomes 
6: 8Y -t0° 


a ~ ity 6 
Os 20n (8) 


~ On 


where r? = a? + y* is the square of the radius vector. 
Since the thickness ¢ of the tube is very small 


Y 1 /value of ¥ on outer boundary ) 


On  t \— value of ¥ on inner boundary 
B 
=m—s. : ee 
Also, see Fig. 1, 
er... A in p= 
Me. Ss OC 


where p is the length of the perpendicular from the 
trace O of the axis of twist upon the tangent to the 
centre line at the point P considered. Hence (6) 
becomes 


r7) B 
se 

8 t 

Therefore 
[—> B| Oo [pa 
T t 
“0 0 
f 
=» ~~ 2A (8), . (9) 
“0 

where A (s) is the area of the sector AOP. Now 


let P move right round the centre line and return 





to A. Since w must return to the value w,, the 
expression on the right of (9) must vanish. Hence 
2A 
B= (10) 
ds 
t 
c 


When the cylinder considered is hollow, it is | where A is the area enclosed by the centre line, 


and | indicates an integral taken right round the 
sf 


The inner and outer boundaries are lines of shear- 


Before leaving this summary of the St. Venant ing stress, and the other lines of shearing stress 


| theory it will be well to quote certain conclusions 
to which it leads concerning the torsion of solid cylin- 
| ders the sections of which are very narrow.t For a 
| given twist per unit length the maximum shearing 
stresses and strains are proportional to the thickness 
|t, while the stiffness is proportional to @. In the 


|case of a section having an axis of symmetry the | 
| displacement w is zero on that axis provided that | 


| the axis of twist intersects the axis of symmetry. 
| III. Torsion of Simple Thin-Walled Tubes.—A 
simple tube is one having a single external and a 


single internal boundary. The shearing stress 


and it can be shown that the components of shearing | function is zero on the outer boundary, and has 


stress are given by 


. ov 
X,= pr ay’ | 
and (3) 
‘ or 
7am = OY Set 





at + 90 deg. to this. 


* In general, the rate of change of ¢ in a given direction Tubes.” 
is equal to the rate of change of w in the direction inclined | of Cylinders of Symmetrical Section.” 
q b, 3 


a constant value B on the inner boundary. It 
| remains to consider how B is determined. The key 
to this problem is the existence of the displacement 


| * Since the strains are independent of the choice of 
axis it is obvious that a change of axis can at most lead 
| to a rigid body displacement. 
+ Duncan. 
R. and M. 1444; Duncan. ‘“ On the Torsion 
Proc. Roy. Soc., 
A., Vol. 136, 1932. 
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| 
“ Torsion and Flexure of Cylinders and | 


| shearing forces in the wall is a pure couple, 


evidently lie evenly between them. Hence the 
resultant shearing stress at P is parallel to the 
tangent to the centre line at P. Take this tangent 
as the axis O Y. Then by (3) the shearing stress is 
aor fr ~rB 
eT Oa ai 


Y,=-— 


by (7). Hence the resultant shearing force per 
unit of the wall circumference is 
(il) 


and the moment of this force about O, see Fig. 1, is 


f =tYz= »7B = constant,* . 


prBp. 
Hence the total twisting moment is 
T= urB\ pds 
c 
=2urAB. 





* It is thus obvious that the static resultant of the 
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But the torsional stiffness is 


cat a2yAB $24 (12) 
dé 
t 
by (10). This is the familiar Bredt or Batho formula 


for the stiffness of a simple tube. 
(T'o be continued.) 








LA MONT BOILER INSTALLATION 
AT THE WORKS OF MESSRS. 
G. & J. WEIR, LIMITED. 


EXPERIMENTAL and research work in heavy power 
plant engineering, especially where high-pressure steam 
plant is involved, entails considerable expenditure in 
both time and money on the part of the firm concerned. 
With intensified competition from abroad, however, 
such work is unavoidable on the part of the leading 
firms in this country, and a striking example of pre- 
science in this direction is afforded by the decision of 
Messrs. G. and J. Weir, Limited, Glasgow, 8.4, to instal 
a high-pressure La Mont forced-circulation boiler in 
their Cathcart works. This plant has been installed 
largely in order to provide research and testing facilities 
in view of the probable continual development of the 
forced-circulation type of boiler, and as the operating 
pressure is 1,000 Ib. per square inch, the highest for 
this type of boiler in the country, it will be possible 
to obtain extended practical experience of both the 
plant and the necessary under operating 
conditions of the severest kind. The reasons for the 
selection of the La Mont type of boiler are of consider 


auxiliaries 


ible interest. The conditions to be met were not 
those usually found in a normal power plant. In the 
Catheart works, a variety of boiler-feed and other 


steam-driven pumps, evaporators, de-aerators, steam 
jet and other plant auxiliaries are 
manufactured, and it is desirable that these products 
should be tested before dispatch under conditions as 
close as possible to those under which they will actually 
operate. High-pressure steam is therefore required 
for test-shop use, but in variable quantities and at 
irregular periods depending on the contracts in hand. 
Sufficient boiler capacity must be available to provide 
for testing the largest plants likely to be built, while 
it times the load may actually fall to zero. The 
maximum possible elasticity was therefore the first 
essential requirement. 7 
The existing steam-raising plant in 
consisted of two Babcock and Wilcox 
boilers and a Stirling boiler, operating at 350 Ib. per 
square inch, and supplying steam to the test shop and 
smithy. This pressure was high enough for all test -shop 
requirements until recent developments in power-plant 
practice, when it became apparent that higher pressures 
would be called for. Further, a certain amount of 
low-grade heat was also required during the winter 
period for general factory heating. and sufficient steam 
was therefore generated to supply test-shop require- 
ments and to operate a turbo-generator, the exhaust 
from which was taken to the heating system. The 
power generated was utilised in the machine shops. 
It was decided to operate the new plant on a similar | 
principle, a “ topping” generator set being installed 
to take the high-pressure steam when not required for 
testing, the high pressure turbine exhausting into the 
350-l1b. system. The working pressure chosen for the 
turbo-generator set was 850 Ib. per sq. in., and the new 
boiler had, therefore, to be able to function efficiently 
at a little above this pressure. It was also arranged 
that the new boiler plant should supply steam directly 
at 350 Ib. per square inch through a reducing valve 
and de-superheater, if necessary. The amount of 
space available in the boiler house for new plant was 
strictly limited, and was, in fact, little more than 
sufficient to accommodate a water-tube boiler of | 
normal design of some 12,000 Ib. per hour to 16,000 Ib. 
per hour capacity. Actually, a considerably greater 
capacity than this was desired, and the problem of 
obtaining the required output in the restricted space 
available called for a special solution. Another factor 
demanding consideration was the question of the feed 
supply. Although the raw water available contains a 
very low proportion of impurities, only a small amount 
of condensate return is available in winter, while in 
summer 100 per cent. make-up feed water has to be 


ejyectors, power 


the station 
water-tube 


used. 

After taking all these factors into consideration, 
the La Mont forced-circulation type of boiler was 
decided upon, the installation being entrusted to 


Mesars. John Thompson Water Tube Boilers, Limited, 
of Wolverhampton, as manufacturers under licence 
of this type of boiler. It says much for the flexibility 


of this design that no difficulty was experienced in 
arranging the plant to cope with the difficult conditions 
already outlined 


It was found possible to instal a 





| occupies about the same amount of space as one of the 
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boiler of 50,000 lb. per hour maximum capacity in 
the small space available. The new boiler, in fact, 


older boilers having less than one-third of its output. 
Before describing the installation, it may, perhaps, 
be mentioned that Messrs. John Thompson Water 
Tube Boilers, Limited, are also installing the largest 
La Mont boiler in the world at the Deptford West 
power station of the London Power Company, Limited. 

The new plant at Messrs. Weir's works is illustrated 
in Figs. 1 to 12, on this and pages 415, 416 and 422, and 
Plate XVII. It is unnecessary to deal with the prin- 
ciples involved in the La Mont boiler, as these were 
described in an article on this type of boiler in| 
ENGINEERING, vol. cxlii, page 412 (1936). The general 
arrangement of the complete boiler plant is shown in 
Figs. 2 and 3. The boiler is equipped with a John 
Thompson class ““C”’ forced draught chain-grate | 
stoker, a MeLeSco superheater, La Mont economiser, 
and water walls, &c. A John Thompson self-supporting 
mild-steel chimney is provided, 90 ft. high by 5 ft. in| 
diameter at the top as shown on the right in Fig. 2. 
The stoker is fed from a hopper through a chute, and 
the equipment includes ash-removal plant with con- 
veyor belt and hoist. The boiler is designed for a 
normal economic rating of 40,000 Ib. of steam per | 
hour, and a peak load of 50,000 lb. per hour, at | 
& maximum working pressure of 1,000 lb. per square 


inch and a steam temperature of 850 deg. F. The 
principal dimensions are, width of boiler over 
columns, 12 ft. ; depth from front to back, 26 ft. 9 in. ; 
height from firing floor to underside of roof 


trusses, 31 ft. 9 in. The path of the water and steam 
through the boiler is shown diagramatically in Fig. 4. 
Commencing with the feed inlet on the right, the system 
comprises an economiser a in two sections, from which 
the feed is led to the boiler steam drum 6. Water is} 
drawn from the drum 4 to the circulating pump ¢, | 
by which it is forced into the distributor header d. 





| place. 


Front oF Borer. 


From the header, it is distributed by the metering 
nozzles to the steam generating tubes forming the 
first evaporator. The latter comprises the radiant-heat 
section e, that is, the water wall surrounding the com- 
bustion chamber on all four sides, and the convection 


| section f, consisting of several rows of tubes immediately 


above the combustion chamber around which the hot 
gases must pass. The steam and water mixture formed 
in one portion of the evaporator tubes is led back to 
the drum 6, the remaining tubes are led up the centre 
division walls to form a second evaporator section g. 
and the roof tubes h. From the roof tubes, the mixture 
discharges into a collector header and from thence into 
the steam drum. The water from the economiser or 


|from the feed range enters the drum through feed 


check valves in the usual manner. Downcomer con- 
nections are led from the main drum to the suction ot 
the circulating pumps. Collecting headers are provided 
to take the steam and water mixture from each tube 
coil, and these are connected by pipes to the main 
drum, where the separation of steam and water takes 
From the boiler drum, steam enters the super- 
heater tubes j, and is collected in another horizontal 
header. The tubes marked & in Fig. 4 are inert gas 
re-circulating tubes, and those marked | are water-cooled 
tube supports. 

A notable feature of the boiler is the employment of 
fusion welding throughout the construction, and 
especially in the fabrication of the steam and water 
drum. It is stated that no fusion-welded drum for a 
pressure approaching 1,000 lb. per square inch had 
previously been attempted in Great Britain. It was 
thought in some quarters that the cost of production 
of such a drum would be excessive, but actually the 
drum has not only proved a complete success mechani- 
cally, but the cost of production proved to be less than 
if forging had been adopted. The fusion welding of 
the drum was carried out by Messrs. John Thompson 
under Lloyd’s Class I and the boiler insurance company’s 
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regulations. The drum, which is illustrated in Fig. 7. 
is 15 ft. 5 in. in overall length, 3 ft. 3 in. in internal | 
diameter, and 24 in. in thickness. It weighs 8} tons. | 
It may be mentioned in passing that the manufacture of 
such drums entails extreme care at every stage, and has 
been greatly facilitated by the development of the X-ray 
examination of welded seams. The regulations covering 
the manufacture of Class I fusion-welded pressure 
vessels now entail complete examination by X-rays. 
The plates used were manufactured to a strict analysis, 
and were subject to very thorough examination. The 
joint edges were planed so that on assembly an almost 
parallel-sided U-groove was formed. This resulted not | 
only in economy in weld metal, but it also assisted in | 
the X-ray examination, enabling small faults to be more | 
readily detected, since any lack of side-wall fusion was | 
shown by being concentrated in the plane of the 
X-rays. As each run of metal was deposited, it was | 
continued beyond the seam on to a test-piece, 2 ft. | 
long, welded under conditions identical to those of 
the vessel. The making of the drum involved the 
deposition of about 2 ewt. of weld metal. When all 
the welding was completed, the extreme outside and 
inside runs of metal were dressed off, leaving a flush 
surface both inside and outside the drum. The vessel 
was then radiographed and X-ray graphs of the com- 
plete longitudinal and circumferential seams were pre- 
pared for examination. After welding, the entire vessel 
was slowly heated to 620 deg. C. in a large furnace in 
order to relieve all stresses, and subsequently the 
finished drum was cleaned for hydraulic tests. 

The combustion chamber, shown in Fig. 9, is lined for 
the most part with closely-pitched bare tubes. These 
tubes are l} in. in outside diameter, and are mounted 
vertically on the front, rear, and side walls in accor- 
dance with the latest La Mont practice. The tubes 
are backed with refractory tiles and insulation. Details 
of the steel casing with the lining and insulation are 
given in Fig. 5. This particular arrangement is claimed 
to be most effective in reducing radiation losses from 
the combustion chamber. An interesting feature of 
the furnace is the water-cooled access door illustrated 
in Fig. 11. No refractory material is fitted on the 
fire side of this door, yet it is maintained cool by the 
water circulation, which is effected in a simple 
manner without flexible pipes, as shown in the 
figure. In view of the fears sometimes expressed 
of over-cooling combustion chambers, it is interesting 
to note that this chamber is cooled to the extent of 
80 per cent. by closely-pitched bare tubes without pro- 
tective blocks. In addition, unheated secondary air is 
used, no air preheater being provided, yet even with 
the high-volatile Scotch coal used excellent combustion 
is said to be achieved ; the absence of smoke is notice- 
able at all ratings, and a heat-energy release of over 
46,000 B.Th.U. per cubic foot is obtained at normal eco- 
nomic rating, while the balanced-draught stoker will 
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burn upwards of 40 lb. of coal per square foot per hour 
at maximum duty. The heating surfaces throughout are 
composed of 1}-in. outside diameter mild-steel tubes, 
suitably bent and welded together. Great care has 
been given by the makers to the method of manufac- 
ture of the elements. Cold-drawn tubing was employed 
throughout, and bending was carried out cold on a 
precision machine, All bends were relieved of stress 
by heat-treatment, and all tube welds were executed 
in such a way as to eliminate entirely internal oxidation, 
the welds being subsequently normalised. All the 
tube elements were assembled in steel jigs to ensure 
uniformity. The design and arrangements of the tube 
supports have been the subject of extensive study, and 
the system adopted ensures adequate support with 
sufficient allowance for normal expansion, while 
ensuring that abrasion is avoided. Adjacent tubes are 
prevented from rubbing against one another, and 
special heat-resisting steel-alloy supports are employed 
in positions exposed to elevated temperatures. 
Dealing with the arrangement of the tubes in more 
detail, the combustion-chamber side tubes are fed 
from a horizontal distribution header on each side and 
terminate in a horizontal collector header, from whence 
the steam and water mixture is taken to the steam 
drum. The two headers are shown in Fig. 3. The 
remaining tubes are fed from the horizontal distri- 
bution header at the front of the boiler. Half the 
front tubes rise vertically up the front wall, then 
turn horizontally to form the first two widely-pitched 
rows of first evaporator tubes, and next turn down the 
rear combustion-chamber wall. Returning upwards 
again, they finally turn back horizontally to the steam 
drum, forming a fourth row of first evaporator tubes. 
The other half of the front-wall tubes rise vertically up 
the wall and turn horizontally to form the third row of 
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| first evaporator tubes; they then rise vertically up 
| the centre-division wall to form the second evaporator 
jand, finally, the roof tubes, which discharge into a 
collector header at the front of the boiler, from whence 
the steam and water mixture discharges into the steam 
drum. The total length of each of these tubes is 
approximately 135 ft. The arrangement of the tubes 
is shown in Figs. 2 and 3, while the roof tubes 
are shown in Fig. 8. The main weight of the first 
evaporator, superheater and second evaporator tubes 
are taken on water-cooled supporting headers, clearly 
shown in Fig. 8, these headers being connected in 
series with the main boiler circulating system. The 
arrangement of the water-distributing nozzles for the 
installation is shown in Fig. 6, the steam-generating 
tube being shown on the right. It will be noticed that 
the nozzle is carried in a perforated container, which 
acts as a strainer. Access to the strainer and nozzle is 
provided by a screwed plug and self-sealing cap. 
located in the distributing header, as shown on the left 
in the figure. 

The superheater is of orthodox design, and was 
manufactured by Messrs. The Superheater Company, 
Limited. Itis situated above the first evaporator portion 
of the tubes.as shown in Fig. 2. The superheater elements 
are made from solid cold-drawn tubing 1} in. in outside 
diameter and No. 7 W.G. in thickness. An interesting 
feature is the application of steam-temperature control 
by means of inert-gas re-circulation, recently developed 
by the builders of the boiler, this being the first 
commercial installation to be equipped with this system. 
With this arrangement, a proportion of the waste gases 
from the induced-draught fan discharge is re-introduced 
into the main gas circuit immediately before the 
superheater through the tubes shown in Fig. 2, The 
waste gas is taken at a relatively low temperature from 
the final gas exit, and the mixing of this gas with the 
gases at high temperature at the superheater inlet 
provides an effective means of regulating steam tem- 
perature. The arrangement also obviates the need 
for a damper operating at high temperatures for 
controlling the furnace gases through the superheater. 
The economiser, shown in Fig. 10, was manufactured 
by Messrs. E. Green and Son, Limited, and is arranged 
integrally in the boiler setting. It is of the bent-tube 
type. Diamond-type soot-blowing equipment is fitted, 
gun-type blowers being provided in the combus- 
tion chamber and jet-type for the other parts of the 
boiler, superheater and economiser. The blowers 
take steam at 350 lb. per square inch from the medium- 
pressure main. The heating surface of the boiler and 
water walls is 3,050 sq. ft., that of the economiser is 
5,380 sq. ft., and that of the superheater is 1,750 sq. ft. 
The estimated gas temperature leaving the economiser 
is 330 deg. F., and the estimated percentage of CO, 
leaving the economiser is 12-5, both at normal tempera - 
ture rating. 
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Duplicate boiler circulating pumps, shown in Fig. 12, 


are provided, one being an electrically-driven unit | 
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for regular duty and the other a turbine-driven stand-by. 
Both pumps were manufactured by Messrs. G. and J. | 
Weir, Limited, and both are of the centrifugal | 
type, being designed to give a throughput equal to | 
six or eight times the evaporative capacity of the | 
boiler. They run at constant speed, thus requiring no | 
attention when the boiler load varies, and generate a | 
differential pressure of 35 lb. per square inch, the suction | 
pressure being approximately 1,000 lb. per square inch, | 
and the corresponding delivery pressure 1,035 Ib. | 
per square inch, Since the amount of water in circu- | 
lation is greatly in excess of the amount being | 
evaporated even at full load, there is no possibility | 
of the tubes being damaged by overheating. The | 
barrel of the circulating pumps consists of a steel forging, | 
the suction and discharge branches being machined | 
from the solid metal. The impeller is of the single- 
stage, double-inlet balanced type, and is of Monel 
metal. The shaft runs in white-metal bearings, lubri- 
cated by automatic oiling rings. The shaft is sur- 
rounded by long sleeves of stainless steel, which protect 
the glands from the full working pressure, A ball-thrust 
bearing is fitted at the coupling end of the shaft to 
take up any residual thrust in the pump. Since the 
pump handles water at boiler temperature, the design 
of the stuffing boxes is of great importance. The 
glands are fully water-jacketed and of extra depth, and 
are packed with semi-metallic packing. The pump is 
supported from the centre in order to eliminate the 
effects of expansion on alignment. The steam turbine 
driving the stand-by pump is of the usual Weir type 
with one pressure and three velocity stages. A 
governor is fitted which maintains the speed of the set 
constant, irrespective of variations in the steam supply. 

In the event of the electrically-driven pump failing 
through any cause, the stand-by set is cut in auto- 
matically by means of a simple mechanism operating 
on the turbine steam supply. This device has not been | 
called upon-to function to date, but the electrically- 
driven pump is tripped once per day and the stand-by | 
set has never failed to cut in. The cut-in gear consists 
of a diaphragm-operated switch control in circuit with 
an electro-hydraulic power unit connected to the 
throttle valve of the stand-by turbine. The diaphragm- 
operated unit is connected by small-bore piping to the 
suction and discharge branches of the motor-driven 
pump, the underside of the diaphragm being open 
to suction pressure and the top side to discharge 
pressure. Normally, the differential pressure exerted 
by the pump keeps the diaphragm down against the 
pressure of a spring. Should the current fail, or the 
pump fail to generate the required pressure difference, 
the diaphragm is forced up by the spring and a switch 
in circuit with the power unit is opened. The latter 
then operates by allowing the turbine throttle valve to 
open and start the turbine-driven pump. On the 
motor-driven pump being re-started, pressure is built 
up above the diaphragm and the switch control returned 
to its normal position. 

The boiler operates with a balanced draught, the 
forced-draught fan being situated to one side behind 
the circulating pumps, as shown in Fig. 3, and the 
induced-draught fan to the rear between the boiler 
and chimney, as shown in Fig. 2. The induced- 
draught fan is 58 in. in diameter, and is driven 
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by a two-speed motor at 580 r.p.m. and 725 r.p.m., 
respectively, the horse-powers at these speeds being | 
25 and 44, corresponding to capacities of 30,000 cub. ft. | 
of air per minute and 40,000 cub. ft. of air per minute, | 
and water-gauge pressures of 3-5 in. and 4 in., respec- | 
tively. The forced-draught fan is 504 in. in diameter, | 
and operates at the same two speeds, corresponding to | 
horse-powers of 8-8 and 15-7, with capacities of 17,000 | 
cub. ft. of air per minute and 21,000 cub. ft. of air per | 
minute, at pressures of 2-25 in. and 3-0 in. water | 
gauge. Both fans are of Messrs. James Howden and | 
Company, Limited's manufacture, and regulation of the 
draught is effected from the boiler control panel by 





blades. There is also a 24}-in. diameter booster 


fan by the same makers for the supply of secondary | son valves and mountings, and the instrument panel 
air, which is admitted to the combustion chamber} shown in Fig. 1, was supplied by Messrs. Electroflo 
Meters Company, Limited. All pressure parts of the 


through the inclined front arch. This fan runs at 
1,440 r.p.m. and has a capacty of 5,000 cub. ft. per 
minute at 5-75 in. water gauge. 

The chain grate stoker is fitted with serrated links 
and is driven through an eight-speed gearbox. The 
grate is 9 ft. wide by 16 ft. long, giving a grate area of 
approximately 144 sq. ft. The ashes are discharged | 
from the stoker to a John Thompson submerged-belt 
ash conveyor, shown in Figs. 2 and 3, where they are | 
quenched and conveyed to an elevator, being finally | 
discharged to an overhead ash bunker by an automatic | 
hoist. The ash conveyor at present serves only the 
La Mont boiler, but is installed so that the 
Babcock and Wilcox boilers can be served later on. 
The conveyor has a 36-in. belt, and is driven through 
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overhead ash bunker shown in Fig. 3, has aja figure of 83-36 per cent. gross overall thermal effi- 
altering the inclination of the stationary fan guide | capacity of 10 tons and is in concrete, lined to prevent | ciency being obtained, equivalent to a net overall 


wear. The boiler is equipped throughout with Hopkin- 


boiler and associated plant were subject to inspection 


during manufacture by the Ocean Accident and 


Guarantee Corporation, Limited. 

It is stated that excellent results have already been 
achieved with the installation, which has now been 
in operation for several weeks. One of the most 
remarkable features is said to be the facility with which 
the plant deals with highly-variable loads. Load surges 
of the order of 8,000 Ib. to 38,000 Ib. per hour in one 
minute have caused no difficulty, the water level 
remaining stable within | in., and the steam tempera- 
ture and pressure being only slightly affected. Com- 
bustion is stated to be exceptionally good, and a 
valuable economy will be effected by the use of a 


totally-enclosed gearing by a 3-h.p. motor. The ash | lower grade coal. In preliminary trials, the estimated 
hoist has a skip holding 5 ewt. of boiler ash. The' efficiency of 81 per cent. was comfortably exceeded, 








efficiency of 82-92 per cent., allowing for the auxiliaries. 
Steam was produced at the rate of 8-01 Ib. per Ib. of 


| coal. 


Tests are proceeding and complete results will 
be available at a later date. Apart from the actual 
boiler, the arrangement of the auxiliary equipment 
and feed system is of considerable interest, and will be 


| dealt with in our next article. 


(To be continued.) 








INcoRPORATED MunNictPpaAL ELECTRICAL ASSOCIATION. 
—The Council of the Incorporated Municipal Electrical 
Association, Faraday House, 8-10, Charing Cross-road, 
London, W.C.2, has accepted an invitation to hold its 
next annual convention at Llandudno, under the presi- 
dency of Mr. H. C. Lamb, M.Inst.C.E., Chief Engineer 
and Manager to the Manchester Corporation, from 
Monday, June 5, to Saturday, June 10. It has been 
decided not to hold an electrical exhibition during the 
convention. 
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LABOUR NOTES. 


THe Ministry of Labour provisionally estimates that 
at September 12, the number of insured persons, 
between the ages of 16 and 64, in employment in 
Great Britain (exclusive of persons within the agricul- 
tural scheme) was approximately 11,380,000. This 
was 22,000 less than the total for August 15, and 
326,000 less than that for September 13, 1937. Employ- 
ment declined between August 15 and September 12 
in building, the distributive trades, hotel and boarding 
house service, the cotton industry, iron and steel 
manufacture, certain branches of engineering, the 
fishing industry, food manufacture, and the port 
transport industry. On the other hand, there was an 
improvement in the wool-textile, carpet, hosiery, 
pottery, boot and shoe and clothing industries, and in 
coalmining. _) 

At September 12, the numbers of unemployed 
persons on the registers of employment exchanges. in 
Great Britain (including persons within the agricul- 
tural scheme) were 1,324,151 wholly unemployed, 
412,494 temporarily stopped, and 61,973 normally in 
casual employment, making a total of 1,798,618. This 
was 39,376 more than the number on the registers at 
August 15, and 459,414 more than at September 13, 





1937. The total comprised 1,321,251 men, 58,392 
boys, 362,718 women and 56,257 girls. 
The total of 1,798,618 registered unemployed 


included 1,650,236 persons who were applying for 
benefit or unemployment allowances. An analysis of 
these applicants, according to the length of the last 
spell of registered unemployment is as follows :— 
852,000, or 52 per cent., less than 6 weeks ; 1,039,000, 
or 63 per cent., less than 3 months; 1,204,000, or 
73 per cent., less than 6 months; 282,000, or 17 per 
cent., 12 months or more. Of the persons on the 
registers at September 12, about 61 per cent. were 
applicants for insurance benefit, and about 31 per cent. 
for unemployment allowances, while about 8 per 
cent. had no application for benefit or unemployment 
allowances. 

Between August 15 and September 12, the numbers 
unemployed increased by 7,752 in the London area, 
6,699 in the Southern area, 5,506 in the South-Western 
area, 1,710 in the North-Eastern area, 20,178 in the 
North-Western area, 8,931 in Scotland, and 5,000 in 
Wales. They decreased by 14,171 in the Midlands 
and by 2,229 in the Northern area. As compared with 
the position at August 15, there were on September 12, 
13,707 more unemployed in building, 4,462 more in 
engineering, &c., and 3,342 more in iron and steel. In 
coalmining, there were 3,470 fewer unemployed. 





Some time ago it will be recalled, Mr. Ernest Brown, 
the general secretary of the Transport and General 
Workers’ Union, appealed to scientists to co-operate 
with representatives of the trade unions in examining 
the practical problems of industry which affected 
workers generally. A provisional committee, with 
Sir Richard Gregory as its chairman, was set up to 
examine the suggestion. According to the Daily 
Herald, a Scientific Advisory Committee has now been 
formed. On advice furnished by the General Officers 
of the British Association, the following have been 
appointed scientific representatives on it :—Sir John 
Orr, Sir Daniel Hall, Professor L. Hogben, Professor 
Allan Ferguson, Professor P. M. 8. Blackett, Professor 
F. G. Donnan, Professor Winifrid Cullis, Professor 
). D. Bernal, Professor P. G. H. Boswell, and Mr. J. 8. 
Wilson. The representatives of the Trande Union 
Congress are :—Mr. J. Hallsworth, the chairman of the 
General Council, and Messrs. E. Bevin, J. Brown, 
C. Dukes, H. H. Elvin, G. Gibson, W. Holmes, W. 
Lowther, G. W. Thomson, and Sir Walter Citrine. 





It is announced in Fleet Orders that the standard 
basic rate of wages of founders employed in H.M. 
Dockyards and other’ industrial establishments at 
home is to be raised from 49s. a week (hired) and 
47s. a week (established) to 52s. a week (hired) and 
49s. 6d. a week (established). The increases are to 
operate as from September 25. The increases, it is 
stated, are to be applied to founders serving in home 
establishments and to those serving abroad from home 
establishments who are in receipt of home yard rates 
of pay. 





A study made by the American Federation of Labour 
shows that 814,555 members of affiliated unions had 
holidays with pay as a result of collective agreements 
in the autumn of 1937. One week’s holiday with pay 
after one year of service was granted to the large 
majority of the workers concerned. Many local unions, 
however, have succeeded in securing longer holidays 
after a longer service period. Two weeks’ holiday 
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after two years’ service or after five years is quite 


common, while some agreements provide for three 
weeks after five years. Two weeks after one year 
of service is the rule for white-collar workers such as 
bank clerks, office employees, and salaried workers. 
In addition, two weeks’ holiday with full pay after 
one year of service has been obtained in agreements 
applying to newspaper distributors, wholesale plant 
employees, pipe caulkers and repairmen and fish 
cannery workers. Merchandise and delivery employees 
receive two weeks’ holiday with one-and-a-half week’s 
pay. The study indicates that although, in general, 
Government employees have the best holidays with 
pay regulations, some machinists’ unions have obtained 
as much as four weeks’ holiday with pay after a number 
of years of service. Some agreements provide that 
if because of unexpected work at the plant an employee 
is deprived of his holiday he shall receive one extra 
week’s pay at the end of the year; a few plants close 
down for the entire holiday period. 





A recent decision by the Umpire (Case No. 132/1) 
concerns the position of a worker who lost his employ- 
ment through refusal to pay arrears of trade union 
contributions. The Umpire decided that the worker 
concerned voluntarily left his employment without 
just cause, and disqualified him from receiving benefit 
for six weeks. It was stated that the claimant (an 
electrician) was requested to pay something off his 
arrears, but neglected to do so. He made no effort 
to reduce the arrears, though he must have known, the 
Umpire said, that that would result in the loss of his 
employment. The Umpire added :—‘‘I can see no 
circumstances of special hardship in this case to bring 
it within the principle of Decision 2039/22. The cir- 
cumstances do not show that claimant lost his employ- 
ment through no fault of his own. He allowed his 
subscription to get into arrears while in work previ- 
ously, and I can see no evidence to indicate that he 
made any real effort to meet the demand of his union. 
His conduct is tantamount to voluntarily leaving his 
employment without just cause and he must incur 
disqualification for benefit under Section 27 of the 
Unemployment Insurance Act, 1935 (cf. decision 
2357 /25).” pet 

An interesting article entitled “‘ Germany’s Economic 
Development as Reflected in the Cyclic Theory” 
appears in the latest issue of the Bulletin of the Hamburg 
World’s Economics Archives. The writer claims that 
the present economic conditions in Germany give a 
good idea of the extent to which the country’s economic 
situation fails to fall into line with the general case 
at the peak of the upswing. “ For some time past,” 
he says, ‘‘ Germany’s industry has been fully occupied. 
Her producing capacities are being exploited to the 
utmost, and in many places there is a distinct scarcity 
of workmen. Foreign exchange difficulties strictly 
limit the scope of recourse to the world’s markets for 
imported raw materials. Cover of the growing require- 
ments in imported raw materials by exports—which 
latter can be increased only with great difficulty—is 
possible only by cutting down other imports. The 
methods employed to secure and continue Germany’s 
economic upswing, however, differ fundamentally from 
the typical measures adopted in a boom period with 
free economy. Price formation, according to the law 
of supply and demand, is replaced by authoritative 
adaptation of requirements to the supply of available 
goods,” 





““ While State control of prices,’’ he goes on to say, 
““does much to ensure stability of price levels, the 
system of raw material allocation and material quotas 
(e.g., allocation of constructional iron) sees to a rational 
covering of the most urgent requirements. The 
stabilisation of wages and labour control by means of 
the work book and systematic supply of workers over 
the labour exchanges prevent entrepreneurs with a 
better purchasing power from overbidding the weaker 
ones. In this way the effects on the market economy 
of full-time employment for all and increases in prices 
and wages are eliminated, and, on the other hand, the 
limits of material supply are systematically extended. 
Co-operation of technology and chemistry creates 
synthetic raw materials which, though often from 
materials that are of no value, or, at any rate, of very 
little, are high-grade new capital goods, the employ- 
ment of which acts like the mobilisation of a reserve of 
imports. This may be regarded as the creation of 
new raw materials out of nothing at all—which is a 
direct opposite to the liberation of raw materials from 
the uses for which they were originally intended in 
order to satisfy the boom requirements of some other 
department.” 





The United States Bureau of Statistics recently 
carried out a study of 120 collective agreements con- 
cluded by the United Electrical, Radio and Machine 





Workers of America. Each of the agreements covers 
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a single establishment except that with Messrs. The 
General Electric Company, which has six plants, another 
signed by five firms jointly, and a third signed by an 
association representing all the employers in the city of 
Philadelphia. The provisions of the various agree- 
ments relating to overtime are interesting. Overtime 
work is to be paid for at time and a half except in three 
cases, where the rate is time and a third. In four 
agreements time and a quarter is specified and in five 
no extra payment is provided for, Seventeen agree- 
ments establish a double-time rate for overtime worked 
after four hours in any one day, and 15 after ten hours 
in any one week. In agreements with establishments 
which work five days a week it is stipulated that 
Saturday work shall be paid for at time and a half up 
to five hours in one case and up to eight hours in others, 
with the double-time rate applying thereafter. Six 
holidays are generally recognised. A few agreements 
prohibit work on all holidays, but in most cases’ a 
penalty rate is applied. In considerably more than 
half the cases this rate is higher than that for ordinary 
overtime. It is usually double time. 





The weekly publication of the International Labour 
Office at Geneva states that the Council of the Peoples’ 
Commissaries of the Soviet Union promulgated on 
July 21 an order for the re-organisation of the system 
of recruiting labour among members of the collective 
farms. The re-organisation is declared to be necessary 
(1) because undertakings are sometimes authorised to 
recruit workers in the collective farms where labour is 
scarce and (2) because it happens that too many of the 
economic organisations seek to engage workers in the 
same areas. In addition, it is stated, the labour 
requirements of undertakings of purely local interest 
are often better satisfied than those of undertakings 
of national importance. The Order provides for the 
establishment of special bodies responsible for drafting 
plans for the recruiting of workers in collective farms, 
as well as special committees responsible for the actual 
organisation of recruiting. The first-named institu- 
tions will be attached to the various committees 
responsible for the preparation of economic plans, and 
the second category tothe Economic Council of the 
Soviet Union and to the Councils of Peoples’ Commis- 
saries of the various federated republics. The two 
classes of institutions will also function in districts 
where large numbers of collective farm workers hire 
their services to industry. From the end of the present 
year recruiting may be carried out in districts con- 
taining collective farm members desiring to enter 
industry only by the representatives of a single people's 
commissariat, or in exceptional cases by those of two 
or three commissariats, Services will be established 
in the main commissariats to-regulate recruiting. 





Applications for labour may be submitted to the 
recruiting committees of the federated republics only 
through the intermediary of the peoples’ commis- 
sariats and other bodies given the status of such com- 
missariats. As from January 1, 1939, permission to 
recruit workers in the collective farms will be issued only 
for the following classes of work, viz., building work, 
felling and floating of timber, the coal, peat and mineral 
extraction industries, loading and unloading operations 
for the Water Transport Commissariat, fisheries and 
sugar refineries attached to the Commissariat of the 
Food Industry, building work and undertakings in the 
Far Eastern Region. Engagements will be concluded 
on the basis of a contract, and the workers will be 
transported in groups. Where necessary the engaged 
worker will receive a daily allowance during the 
journey from his home to the place of work (6 roubles 
a day, or 9 roubles when the destination is situated 
in the Far Eastern Region), and an advance on his 
wages. This advance will amount to 100 roubles 
or 200 roubles if engaged for work in the Far East. 
One half will be paid on the conclusion of the contract 
and one half on arrival at destination. 





Convoys of workers must be met on arrival by the 
head of the building -works or the undertaking, or 
by his representatives; common dwellings will be 
kept ready for new arrivals, while in agreement with 
the public institutions (trade unions, &c.) the manage- ° 
ment of the works or the undertaking must inform the 
workers of the importance of the works or undertaking, 
the service regulations, safety regulations, and Stak- 
hanovist methods of work. If a worker desires to 
settle permanently in his new place of residence, the 
management of the undertaking may authorise trans- 
port facilities for the members of his family, and grant 
material assistance for this purpose. After an un- 
broken period of one year’s work and the conclusion 
of a contract for a second year, the worker will be 
given a bonus equal to two weeks’ wages. The economic 
organisations are required to give all engaged workers 
an opportunity of following at the expense of 
the management, so as to improve their technical 





qualifications. 
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12,500-B.H.P. SULZER ENGINES 
FOR THE M.S. “ORANJE.”’ 


Tue triple-screw passenger motorship Oranje, now 
fitting-out at the Amstercam yard of Messrs. The 
Netherlands Shipbuilding Company, to the order of 
Mesars. The Netherlands Steamship Company, was 
launched on Thursday, September 8. The event had 
been timed to coincide with the national celebrations 
marking the completion of 40 years of the reign of 
Her Majesty Queen Wilhelmina, who performed the 
naming ceremony. The vessel measures about 630 ft. 
in length overall, by 83 ft. 6 in. in breadth, and 38 ft. 
in depth, and has a registered tonnage of 19,850 gross. 
The propelling machinery, illustrated in Figs. 1 to 5, 
on this and the opposite pages, has been constructed by 


Messrs, Sulzer Brothers, Limited, Winterthur, Switzer- 


land, and consists of three sets of 12-cylinder single- 
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Each engine is expected to develop a normal output | but shorter, rods are screwed into the top facing of the 


|of 12,500 brake horse-power at 145 r.p.m. As can 
| be seen from Fig. 3, the engines are of imposing 
dimensions, the overall length, including the thrust- 
block, being 20-285 m. (66 ft. 6 in.), and the height 
8-14 m. (26 ft. 8 in.). They represent, in one respect, 
a departure from the usual practice of Messrs. Sulzer 
Brothers, the columns being of cast steel, bolted to- 
gether to form a rigid framing, and mounted on a 
bedplate of heavy section. The columns, which have 
to transmit the upward reaction of the cylinders to 
the bedplate, in addition to serving as guides for the 
crossheads, are given a greater spread than is usual, 
| to resist transverse vibrations which otherwise might 
be transmitted to the ship. 

| The method of attaching the cylinders to the columns, 
and the covers to the cylinders, is clearly shown in the 
The cylinders are 





| sectional views, Figs. 1 and 2. 





cylinder and hold down the cylinder cover on the upper 
end of the liner, which projects above the top facing of 
the cylinder. The cylinder castings are rectangular 
in plan, and are bolted together to form a rigid 
assembly. Three external circumferential grooves, 
forming passages for cooling water, are turned on a 
thickened portion of the liner wall immediately below 
the top flange of the liner, where the most severe 
temperature stresses are encountered. The liner 
flange does not bed directly on the top facing of the 
cylinder, but on a ring spigoted into it, and the 
internal periphery of the ring is also recessed, to 
increase the cross-sectional area of the uppermost 
cooling-water passage. Guides are provided to ensure 
a rapid flow of the cooling water in a definite direction 
round the liner. The cylinder cover is in two parts, 
a cast-iron centre, with openings for the fuel valve, 


acting two-stroke engines, with cylinders 760 mm. | held down by long tie rods, the lower ends of which | relief valve, starting-air valve, and an indicator con- 


(294$ in.) in bore by 1,250 mm. (4944 in.) stroke. | are screwed into the tops of the columns. Similar,! nection, being contained within an annular steel 
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casting carrying the flange by which it is secured to 
the cylinder. The inner portion of the cover is 
attached to the outer portion by studs. The two-part 
construction is designed to allow of an improved 
arrangement of cooling-water spaces, and, by simplify- 
ing the castings, assists to reduce heat stresses. i 
Scavenging is effected in the usual manner adopted 


by Messrs. Sulzer, a double row of scavenge ports | in Fig. 1. 
being disposed on one side of the cylinder, and a/| 
lend of the bedplate. 


| 


| boilers. 


single row of exhaust ports on the opposite side. 
\utomatic non-return valves are fitted to the upper 
row of scavenge ports. The supply of air for scaveng- 
ing 1s provided by three turbo-blowers, one to each 
engine, driven by electric motors of 670 h.p. The 


SULZER BROTHERS, 


LIMITED, 


SNGINEERS, 


WINTERTHUR, SWITZERLAND. 








Fig. 3. ENGINE IN THE BUILDERS’ SHOP. 
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CytrnpER HEAD. 


, and are fitted with nuts formed with extended sleeves 
covering the projecting portions of the studs, as shown 
} on the right-hand side of Fig. 1. A generous allow- 
|ance of bearing surface, in the design of the cross- 
head, avoids any need for high-pressure lubrication. 
The crankshaft is in two parts. It has been custom- 
ary, hitherto, for the lubricating-oil to the crank-pins 
to be tapped from the main bearing oil-passages 
through holes drilled in the crankshaft, but in the 
present engines a different flow has been adopted, the 
oil being brought down the connecting rod from the 
crosshead, to which an oil-supply pipe is led, as shown 
A separate oil system is provided for the 
thrust-block, which is rigidly attached to the after 
The exhaust from the main 
engines will be used to generate steam in waste-heat 


The camshaft, driving the twelve fuel pumps, is 
carried in bearings mounted on brackets level with 


two-part pistons are constructed with a crown section |the top of the bedplate, and is driven, through an 
of cast steel, in which are grooves for six rings, and | idler wheel, from a gear wheel on the coupling con- 


a skirt of cast iron, strongly ribbed. The piston 
rods are of Siemens-Martin steel and are hollow. The 
long studs which secure the piston to the rod serve 
also to attach the skirt of the piston to the crown, 


| necting the two halves*of the crankshaft. 
| pumps are arranged in pairs and are actuated by cams 


The fuel 


of symmetrical form. Regulation of the fuel supply 
is effected by a centrifugal governor combined with a 








| hand control on the manceuyring platform, the con- 
| nection being made by an oil servo-motor, The move- 
| ment of the servo-motor piston varies the closing-point 
of the fuel-pump suction valve, during the delivery 
stroke of the pump. The quantity of fuel delivered, 
jand the moment of commencing injection, are deter- 
}mined by the position of the servo-motor piston, but 

the completion of the injection is not affected and occurs 
always at the same position in the piston travel. When 
|the control has been set at the desired speed the 

governor will maintain that speed, even in heavy 
| weather, without appreciable variation. 

Six of the twelve cylinders are fitted with pneu- 
matically-controlled starting-air valves, the control 
valves being assembled together on top of the 
engine and driven from a camshaft. No fuel is ad- 
mitted to these six cylinders while they are working 
with starting air, fuel-delivery commencing only when 
the starting lever is moved from the “ starting *’ to the 
“running” position, As can be seen in Fig. 4 on 
this page, manceuvring is controlled by two levers in 
addition to the starting lever. The fuel lever controls 
the power output over the full range from no-load to 
overload, and the telegraph reply-lever is so inter- 
connected with the control gear that, when the engineer 
on duty acknowledges an order from the bridge, the 
engine is automatically set for the required direction 
of motion. Each of the servo-motors of the control 
gear is provided with a tell-tale to indicate that it is 
operating correctly. The fuel-lever indicator, at the 
maneuvring platform, is directly connected to the 
control shaft of the fuel pump and shows its position. 

The safety devices are so arranged as to be operated 
by the servo-motor as well as by the fuel lever. Thus, 
when the engine-room telegraph reply handle is moved 
from Ahead, through the Stop position, to Astern, 
the lock on the starting lever is not released until the 
appropriate servo-motor, as well as the control lever, 
has moved into the astern position. The supply of fuel 
to the engine is automatically cut off when the fuel- 
control lever is in the mid-position; if the position 
of the reversing gear does not conform to that of the 
telegraph reply lever; if the engine should turn in a 
direction different from that represented by the reply 
lever; or if the lubricating-oil pressure falls below 
the pre-determined low limit. A separate interlock. 
connected to the turning gear, makes it impossible 
to supply starting air to the engine while the turning 
| gear is engaged. In the event of a failure of pressure 
|in the oil supply to the servo-motors, an emergency 
| connection to the starting system enables them to be 
operated with compressed air instead of oil. 
| Mention has been made of the scavenging-air blowers, 
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which are driven by electric motors. For the supply 
of current to these and the other engine-room aux- 
iliaries, and for the various electrical requirements of 
the ship’s hotel services, five direct-current generating 
sets are provided. The motive power for these sets, 
which are similar in design, is in each case a Sulzer 
six-cylinder two-stroke engine, of 1,800 b.h.p 








STEEL AS AN AID TO AIR-RAID 
PROTECTION. 


ALTHOUGH the international emergency has. passed, | 
it is to be hoped permanently, there are good argu- | 


ments why our efforts to protect the inhabitants and 
buildings of this country should not be relaxed. Indeed, 
not the least for the sake of economy, they might be 
intensified. Considerable interest, therefore, attaches 
to two publications, which have just been issued by the 
British Steelwork Association, Steel House, Tothill- 
street, London, 8.W.1. In the first of these, which is 
entitled ** Steel for A.R.P.,” ways and means are 
suggested whereby a wide range of standardised steel 
products can be used for air-raid ion. Corrugated 
steel sheets are an example of these standardised 
products, and can, of coursé, be usefally employed for 
trench revetments and overhead cover. Similarly, the 
steel arches used to support the roadways of 
collieries are applicable to shelter construction in 
basements, railway embankments and cuttings, while 
steel piling, steel door frames and other fittings ‘can 
be employed for a variety of purposes other than those 
for which they are primarily intended. 

Elaborating this thesis, the booklet deals with the 
advantages of steel frame construction from the point 
of view of its capacity to resist explosive shock. For 
instance, such a frame will withstand stresses in any 
direction, while its ductility provides a safeguard 
against collapse. It is not dependent for its strength 
upon the walls, and it presents the minimum area to 
explosive forces. It can easily be repaired. Various 
types of floor and wall constructions, which play an 
important part in this problem, are next described. 
\s regards the latter, the customary brick panels are, 
it considered, sufficient to deal with blast and 
splinters if well tied to the supporting structure, but 


In 


their strength can be increased by the use of pressed- | 


steel window sub-frames. 

The second part of the booklet deals with shelter 
construction as related to domestic buildings, offices, 
shops and stores, as well as with similar accommodation 
for factories and public utilities where shelters inde- 
pendent of existing buildings are used. As regards the 
former, generally the most appropriate site for a shelter 
in existing buildings is in the basement, and here again 
some useful hints are given as to how existing steel 
products can be employed for this purpose. The 
provision of shelters in open ground outside factories 
can be facilitated in the same way, mine arches and 
steel piling being particularly useful for this purpose. 
Finally, the protection of door and window openings 
and the construction of first-aid posts are dealt with 

Useful as the first booklet is, the second, which | 


deals with the “ Everyman” trench shelter, will 
perhaps be of more interest to our readers. It describes, 
with the help of clear drawings and a “ bill of 


quantities,” how any householder can build a shelter 
capable of holding four persons and sufficient to afford 
protection against blast and splinters. Standard flat 
corrugated iron sheet, 6 ft. long, is used for lining the 
walls and curved sheets, 5 ft. long, for the roof. This 
limits the depth of the excavation to 5 ft. 8 in., and 
although this is increased by the curvature of the roof, 
it obviously does not provide a great deal of headroom. 
In plan the shelter is L-shaped, the long side being 
6 ft. 6 in. long by 5 ft. 9 in. The accommodation can 
be increased by adding extra sheets at the sides and 
top. Now that, as we sincerely hope, time is no longer | 
important, there may be many who will consider it 
worth while to construct such a shelter in their leisure 
hours. As it is intended that the roof should be covered 
with the excavated soil and sown or planted, the ameni- 
ties of the garden will not greatly suffer. 








INTERNATIONAL Moror Exuistrion, Ear.'s Court 
The Society of Motor Manufacturers and Traders, 
Hobart House, Wilton-stree., London, 8.W.1, has asked 
us to state that there is no intention whatever to abandon 
or postpone the International Motor Exhibition, Earl's 
Court, Londoh, 8.W.5. This will be held, as arranged, 
from October 13 to 22. 


Cuapwick Pusuc Lecrurss.Two Chadwick Public 
Leotures are to be delivered in London this month, the 
tirst on Tuesday, October 11, at 5.30 p.m., at Niblett 
Hall, 3, King’s Bench Walk North, Inner Temple, E.C.4, 
by Dr. Roland Burrows, K.C., on ‘* The Development of 
Public Health Law During the Past 50 Years.” The 
second will be delivered at 5.30 p.m., on October 27, at 
the Royal Sanitary Institute, 90, Buckingham Palace- 
road, S.W.1, by Mr. Norman Macfadyen. His subject 


will be “ The Evils of the Congestion of Population and 
the Way Out.” 


ENGINEERING. 
CONTRACTS. 
Messrs. Tue Bricurstpe Founpry AND ENGINEER- 


| 
ING Company, Limirep, Sheffield, have received an 


order from Messrs. The Northern Aluminium Company, | 


| Limited, Banbury, Oxon, for a complete hot reversing 
rolling-mill plant. Messrs. Brightside Foundry have 
also recently installed at the same works a large number 

| of sheet-mill finishing stands furnished with gear drive. 

Messrs. Tue Parsons ENGINEERING COMPANY, 
Limtrep, Town Quay Works. Southampton, have an 
order in hand for Messrs. The Electric Construction 
Company, Limited, Wolverhampton, for 9 special-duty 
generating sets, each comprising a Parsons H4S-type 
petrol engine, developing 30/35 h.p. at 1,500 r.p.m., 
direct-coupled through a friction-type clutch to two 
Electric Construction Company alternators and an exciter. 
Each equipment is to be mounted on a combined bed- 
plate and is an exact repeat of a number of sets previously 
supplied. 

Messrs. Henry Hvucues anp Son, Liurrep, 59, 
Fenchurch-street, London, E.C.3, have received orders 
for the installation of their Husun Admiralty-pattern 
recording echo sounders on board the vessels Geo: 
M. Livanos and Mary M. Livanos, the No: ian vessels 
Ida Bakke and Belinda, the Dutch ships Amstelkerk 
and Maarskerk, and other vessels in many parts of the 
world. The firm is also supplying Ralston stability 
and trim indicators for the United States Line vessels 
Manhattan and Washington and the City Line vessel 
City of Simla, and Husun dead-beat compasses for several 
other vessels at home and abroad. 








BOOKS RECEIVED. 

Kelly's Directory of the Engineering, Hardware, Metal 
and Motor Trades Throughout England, Scotland and 
Wales, 1938. London: Kelly’s Directories Limited. 
[Price 21. 10s.) 

The Rectification of Alternating Current. An Introductory 
Study of the Electrical and Physical Phenomena Asso- 
ciated with the Static Conversion of Alternating to Direct 
Current. By H. Risstx. London: The English 
Universities Press Limited. [Price 2ls. net.] 

The Association of Engineering and Shipbuilding Draughts- 
men. Detail Stressing. of Aircraft. By G. F. WaLLace. 
London: The Draughtsman Publishing Company, 


Limited. [Price 2s. net.] 








The Economic Principles of Electrical Distribution. By 
H. M. Savers. London: Sir Isaac Pitman and Sons, 
Limited. [Price 12s. 64. net.] 

Your Mind and Mine. An Account of Psychology for the 
Inquiring Layman and the Prospective Student. By 
Dr. R. B. Carrere. Special edition. London: The 
Scientific Book Club, 121, Charing Cross-road, W.C.2. 
[Price 2s. 6d. to Members of the Club.] 

The Death Duties. 
the Main Provisions of the Acts Relating to Estate Duty, 


Legacy Duty and Succession Duty. Compiled by 
FRANK Rowianps. London: C. H. Tolley, Rowlands 
and Company, 18, Buckingham-street, W.C.2. [Price 


Is. 6d. net.) 

Estimates: and Costs 
F. W. Srupss, Jr. 
Incorporated. 
[Price 15s. net.] 

Foremanship and Supervision. A Practical Handbook 
for Foreman Conference Leaders and Supervisors of 
Vocational Education. By Franx CusnmMan. Second 
edition. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 12s. 6d. net.! 

The Science of Production Organization. By Proressors 
E. H. ANpeRson and G. T. Scawenninc. New York : 
John Wiley and Sons, Incorporated. London: Chap- 
man and Hall, Limited. [Price 17s. 6d. net.] 

Structural Design. By Proressors HaLe SuTHERLAND 
and H. L. Bowman.: New York: John Wiley and 
Sons, Incorporated. London :: Chapman and Hall, 
Limited. [Price 22s. 6d. net.) 

Fundamentals of Electricity and Magnetism. By Pro- 


of Construction. By Proressor 
New York: John Wiley and Sons, 
London : Chapman and Hall, Limited. 


ressor L. B. Lors. Second edition. New York: 
John Wiley and Sons, Incorporated. London: Chap- 
man and Hall, Limited. [Price 20s. net.] 

llternating-Current Circuits By Proressors R. M. 


Kercuner and G. F. Corcoran. New York: John | 
Wiley and Sons, Incorporated. London : Chapman 
and Hall, Limited [Price 23s. 6d. net.] 

Engineering Mechanics. By Proressors Serpert Fatr- 
MAN and C. 8. Cutsmatyt. New York: John Wiley 
and Sons. Incorporated London: Chapman and 
Hall, Limited. (Price 13s. 6d. net.| | 

Design of Steel Buildings. By Prorressor H. D. Havr. 
Second edition. New York: John Wiley and Sons, 
Incorporated. London : Chapman and Hall, Limited. 
[Price 13s. 6d. net.]} 








AUTUMN MEETINGS OF THE lRON AND STEEL INsTITUTE 
AND INSTITUTE OF MeTALs.—In place of the joint autumn 
meeting of the [ron and Steel Institute and the Institute 
of Metals, which was to have taken place in New York 
on October 3 and 4 and, as announced in our columns, 
was cancelled, separate autumn meetings of the two 


Institutee will be held in London on October 26 and 27. 


The meeting of the Iron and Steel Institute will take 


er on October 26, at 10 a.m. and 2.30 p-m., at the 
nstitution of Civil Engineers, Great George-street, 


London, 8.W.1, and that of the Institute of Metals on 
October 27, at 10 a.m. and 2.30 p.m., at the Institution 
of Mechanical Engineers, Storey’s-gate, London, 8.W.1. 
A list of the papers to be discussed will be issued in 
due course. 





A Synopsis in Chart Form. Showing | 
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| TENDERS. 


Wr have received from the Department of Overseas 
| Trade, 36, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
|are stated. Details may be obtained on application to 
|}the Department at the above address, quoting the 
reference numbers given. 

Tube-Well. Turbine Pumping Set, alternating-current 
motor-driven, for Ferozepore Cantonment Railway 
Station. Indian Stores Department, Electrical Branch, 
New Delhi; October 22. (T. 27,263/38.) 

Electric Winder for raising coal and stone and raising 
and lowering men, materials and machinery at the new 
Kirrak Area Colliery, State Coal Mine, Wonthaggi 
Victorian Railways Commissioners, Melbourne ; Novem 
ber 2. (T.Y. 27,281/38.) 

Radial Drilling and Tapping Machine, portable 
universal, with or without motor and starting apparatus, 
and all accessories. Victorian Railways Commissioners, 
Melbourne ; October 26. (T.Y. 27,282/38.) 

Electric Crane, one-ton, and one electrically-driven 
hoist: block. Public Works Department, Wellington, 
N.Z.; November 15. (T.Y. 27,306/38.) 

Centrifugal Pumps, two. New Zealand Public Works 
Department ; November 22. (T.Y. 27,307/38.) 








PERSONAL. 


Mr. A. 8. E. ACKERMANN has removed his consulting 
ractice from 17, Victoria-street, to Parliament Mansions, 
ietoria-atreet, London, 8.W.1. 

Mr. R. Henperson Tare, after nine years’ service 
on the staff of the British Electrical and Allied Manu 
facturers’ Association, 36-38, Kingsway, London, W.C.2, 
has left to take up a position on the sales organisation 
of Messrs. Sulzer Brothers (London), Limited, 31, Bedford 
square, London, W.C.1. 

Messrs. FLETCHER MILLER, 
from Alma Mills, Dukinfield, to roomier works at 
near Manchester. 

Mr. R. C. Dawson, who has received his training 
at the works, at Ipswich, of Messrs. Bull Motors (Branch 
of E. R. and F. Turner, Limited), has been appointed to 
the London sales staff of the firm at Cecil Chambers, 
Strand, W.C.2. 

Mr. Davip POLLOCK, assistant superintendent for the 
southern division of Messrs. Western Electric Company, 
Limited, Bush House, Aldwych, London, W.C.2 


LIMITED, have removed 
H vde 





.C.2, 
| sailing for Port of Spain, Trinidad, to take up his new 
| duties as operating manager for the firm in the British 
| West Indies. He succeeds Mr. R. R. Abarbanell, who 


| has beén given new duties. 





a 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

| Installation of New Master Cutler—When Mr. A. J. 
Grant, managing director of Messrs. Thos. Firth and 
John Brown, Limited, was installed Master Cutler here, 
| yesterday, he stated that one of the most effective 
| means of combating a recession in the demand for steel 
was the wise development of new uses. He said that th« 
development of high-grade alloy steels was almost 
confined to the Sheffield district. By the efforts of the 
| Research Departments of Sheffield University and larg: 
| private firms, steels possessing new properties of strength, 
and of heat- and corrosion-resistance, were being rapidly 
developed: In the sphere of transport, in particular, 
new applications were to be found. The motor vehicle, 
| for example, still contained a substantial proportion of 
wood, which could be replaced by sheets and pressings 
| The railways, also, offered a wide field for similar develop 
ment, and recent tendencies in design in this and other 
| countries indicated that a greater use was, in future, 
likely to be made of alloy steels. The electrification 
of railways had also by no means reached its peak, 
and an indication of possibilities in that direction was 
to be found in the decision of the Great Western Railwa) 
to draw up a scheme for the experimental electrification 
of a section of main-line track in the west country) 
One of the most important developments for the use o! 
Sheffield’s special steels had been the ever-increasing 


| quantities required for aircraft. 


Iron and Steel.—The easing of the international situa 
tion has already stimulated confidence. Industrialists 
consider that the recent recession in trade will steadil) 
give way to improved buying. The decline over the 
last six months has been more extensive than is generally 
realised. Steel producers are optimistic and_ report 
|that more inquiries are already circulating. Outputs 
| show no material drop as compared with a year ago, and 
a higher level has been maintained by Sheftield than 
any other district. Production in this afea during th 
| first half of this year was less than a fraction of | per cent 
below that of the same period last year. There is # 
steady demand for basic steel, while acid steel is im 
strongér request by makers of railway rolling stock 
| Scrap dealers expect to do a better trade during the 
| next few months. A steady run is developing in steel 
| works and ironworks machinery and related equipment 
Rolling mills, forges, and hydraulic presses are on order. 
|on both home and overseas account. Shipyard require- 
ments of steel forgings and castings, auxiliary machinery, 
and deck furnishings are in better demand. Sheffield 
took a keen interest in the launching of the Queen 
| Elizabeth, local works having supplied a heavy tonnag« 
| of steel and machinery for the ship’s construction. Arma 
| ment works are operating at high pressure. Satisfactory 
conditions prevail in the production of all types of special 
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steels. Stainless steel is in demand by makers of dairy 
equipment, while the chemical and pottery trades are 
consuming heavy supplies of heat-resisting materials. 
Reports from the tool-making industries indicate that 
the recent falling off in demand is now less widespread. 

South Yorkshire Coal Trade—More inquiries are 
circulating on export account. Customers in Northern 
Europe are asking for tenders. Prices for most classes 
of fuel are steady. Best South Yorkshire hards are 
scarce. Washed nuts and smalls are a weak section. 
Exports from Hull, Grimsby, and Immingham last week 
showed a welcome rise. They totalled—76,;831--tons, 
as compared with 54,961 tons in the corréspondi 
week last year. More business is passing on. inlan 
account. Best hards are in full demand... Coking. coals 
are not so active, while the house-coal” market’ shows 
signs of fresh weakness. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Hope of ‘steady trade re- 
vival has been renewed.by the turn of events in the inter- 
national situation. The production of Cleveland. pig 
is still confined to the very moderate tonnage output 
of furnaces running intermittently on foundry qualities, 
and is no more than sufficient for current.needs. Stocks 
are not large, and demand is expanding,. but while 
requirements of foundries are appreciably. better than 
recently, they fall considerably below what. might be 
wished. At the same time, the outlook is regarded as 
brighter than for some time, and though conditions in the 
near future may not justify a resumption of continuous 
make, they are expected to necessitate material. e e- 
ment of production. Makers .are. handling; moderate 
tonnage, but are unable to accept sales of consequence. 
They see no prospect.of regaining old.and. valued. Con- 
tinental customers who were driven into other markets 
during the period of acute scarcity of Tees-side brands. 
Fixed prices of Cleveland pig remain at-the:level‘of No. 3 
quality at 109s. delivered to local firms. 

Hematite.—The embarrassingly heavy stocks of East 
Coast hematite at makers’ yards and on consumers” pre- 
mises, are not yet falling, but output has been,curtailed 
to an extent that barely covers present_requirements, 
and early change for the better in the unsatisfactory 
statistical position seems not unlikely. Buyers. are ex- 
pected to negotiate more freely than for.quite a lengthy 
period and needs ef producers’ own consuming depart- 
ments are steadily expanding. Customers.are still: dis- 
inclined to diseuss business for. supplies beyond the end 
of the year, when stabilised quotations are due for.review. 
Recognised market values-are ruled: by. No. 1*hematite 
at 133s. delivered to North of England areas. 

Basic Iron.—The extensive reserves of ‘basic iron at 
the blast-furnaces are increasing little, and none is 
offered for sale, the whole of the output being held for 
at steelworks. The nominal quotation is 
100s. 


use makers’ 

Foreign Ore.—Foreign still unsaleable and 
merchants realising this, make no effort to put through 

new business. .Consumers have ;extensive contracts 
made but have tonnage on hand that tests their storage 
capacity and prohibits acceptance of much of the ore 
due for delivery, with the result that imports continue 
extremely light. Unloadings last month totalled only 
63,576 tons, compared. with 80,152.tens.in August. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in very ample supply, and sales are difficult to effect, 
local users being well covered over considerable periods. 
Prices are governed by good medium qualities at 27s. 6d. 
at the ovens. 

Manufactured Iron and Steel.—Sales of semi-finished 
iron and steel are difficult to put through:, Users are over- 
bought and have more tonnage om hand than they care 
to hold, while producers also are hampered by. incon- 
veniently large stocks. Steel semies in particular are in 
plentiful supply. In several branches: of the finished 
industries, plant, while still running at well.below,capa- 
city,.is better occupied than recently,.and specifications 
that have been held up are expected to be released-less 
sparingly than of late, but substantial new contracts for 
all commodities are required to restore full-time activity 

't works. Machinery making heavy steel keeps busy 
and there is a p ct of more. regular running of light 
steel-producing plant, but in departments turning out 
shipbuilding requisites, works are far from well employed. 
\mong the principal quotations. for home apie are: 
Common iron bars, 131. 58.; steel bars, 11/..188,; soft 
steel billets, 71. I7s. 6d..; hard steel billets, 91; 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 16l..5s.; steel boiler ‘plates, 
lll. 188.; steel ship, bridge and tank tes, 111. 8s. ; 
steel angles, 111, 0s. 6d. ; steel joists, 111. 0s. 6d.; Teés: 
12. Os. 6d.» heavy sections of steel rails,» LOL: 15s. 6d. 
fish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, |’ 
15l. 15s.; sand galvanised eorrugated sheets, No. 24 
gauge, 181;.10e. 

Tees Iron and Steel Shipments.—Shipments of iron and | 
steel from the Tees last month totalled 31,494 tons, com- 
pared with 22,522 tons in August. Pig-iron clearances 
were more than double. those for any previous: month 
this year, and manufactured iron and steel shipments 
were nearly 7,000 tons larger than the figures for August. 
Last month’s loadings were com of 4,729; tons of 
pig-iron, 45435 tons of manufactured iron, and 22,330 tons 
ot steel. ‘lonnage of pig shipped coastwise was only 876, 
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sent coastwise amounted to 11,131 tons and to overseas 
customers, 11,199 tons. The chief receivers of pig-iron 
were: India, 2,103 tons ; Germany, 1,000’ tons ; Scot- 
land, 876 tons; and France, 500 tons. The Union of 
South Africa with an import of 2,856 tons was much the 
largest buyer of manufactured iron, and the same 
country with 4,468 tons, and India, 2,108 tons, were the 
principal purchasers of steel. 

Imports of Iron and Steel.—Tees Conservancy returns 
give the September imports of iron and steel to the Tees 
from foreign ports and coastwise at 1,096 tons, 150 tons 

ing-pig-iron, 691 tons crude sheet. bars, billets, blooms 
and slabs, and 255 tons plates, bars, angles, rails, sheets 
and joists. Arrivals in the previous month’ totalled only 
306 tons, consisting of 150 tons of pig-iron, and 156 tons 
of plates, bars, angles, &. In September last r, 
aggregate imports reached 11,405 tons,.of which 7,043 
tons were pig-iron, 3,739 tons crude sheet bars, &c., and 
623 tons plates, bars, angles, &c. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 


Scottish Steel Trade.—The past week has been one 
of great anxiety in all branches of industry and business 
generally has been very difficult because of the inter- 
national situation and the fear of an outbreak of war 
which have had far-reaching results. But now that the 
trouble has been averted there is every probability that 
trade will revive and schemes whieh were. being held 
back will soon be pushed forward. The steel trade in 
this area, which has been rather quiet of late, is already 
beginning to show signs of improvement as. the; general 
inquiry is much better. Had an outbreak of war‘taken 
a however, the producers) of steel material would 
‘have been the first to experience a rush of business, 
Owing to the large tonnage which would - be necessary 
for the equipment required by the.modern army. The 
demand for steel will increase quickly and the ttish 
steel makers are “presently in» the position to give 
large deliveries on very short notice. Specifications 
from shipbuilders have been very»poor of late, but 
a revival in trade may bring forth some: orders for 
mercantile tonnage and the Admiralty are e to 
enter the market without undue delay so that the 
demands for steel are likely to mark a decided increase 
shortly... The t week has seen, a steady rush for 
sheets, particularly the galvanised corrugated variety 
for A.R.P. purposes, and most stocks have been cleared 
out. The net result is that more plant is now in opera- 
tion and this will be general when the autumn demand 
comes along frem the automobile industry for light 
sheets. -The outlook for the steel industry overall is 
somewhat. brighter but what is disturbing many buyers 
at present is the question of prices, and until next year’s 
quotations are fixed there will be a certain: amount of 
business held up. The following are the current rates :-— 
Boiler plates, 117. 18s. per ton; ship plates, 111. 8s. 
per ton ; sections, 111. 0s. 6d. per ton ; medium plates 
131. per ton ; black steel-sheets, No. 24 gauge, in mini- 
mum 4-ton lots, 15l. 15s. per ton ; and galvanised corru- 
gated sheets, No. 24 gauge, in minimum 4-ton lots, 
182. 10s. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West of 
Scotland over the week, but now that the political 
position has improved and the threat of war has passed, 
the prospect of fresh. buying is much brighter. The re- 
rollers of steel bars, however, have had a run on small 
joists, &c., during the past week in connection with 
A.R.P. shelters. Production is still limited neverthe- 
less, as general trade is still very dull. The market 
rices are as follows :—Crown bars, 131. 5s. per ton for 
ome delivery or export; re-rolled steel bars, 121. 13s. 
per ton for home delivery and 111. per ton for export ; 
No: 3 bars, 121. 15s. per ton, and No. 4 bars, 131. 5s. per 
ton, both for home delivery. 

Scottish Pig-Iron Trade.—With the lower consumption 
of pig-iron during the past few months business in the 
Scottish pig-iron industry has been far from  satis- 
factory. eavy stocks are held and immediate delivery 
can be given practically any day. As the outlook is 
now better there are prospects of an improvement in 
the demand. The following are to-day’s market prices : 
Hematite, 6/. 138. per ton, and: basic iron, 5/. 7s..6d. per 
ton, both delivered, at, the steel works; foundry iron, 
No. 1, 61. 0s. 6d.. per ton, and No. 3, 5J. 18s. per ton, 
both on trucks-at makers’ yards. 

Shipbuilding.—The event of the month has been 
the launch of Queen Elizabeth, Her Majesty the 
Queen. Except forthis occurrence there is little to nete 
as the remainder of the output only amounted to 16,790 
tons... The details-for the t- month, and for the nine 
months of the year are as follows :— 





September, Nine Months, 

1938. 1938. " 
Vessels. Tons. -Vessels. Tons. 
The Clyde 5 95,140 66 327,055 
The Forth 2 6,350 26 34,860 
Tay — — 5 22,130 
Dee’... 1 300 5 2,670 
8. 101,790 102 386,715 


Without. the Queen. Elizabeth, the Clyde output would 
have been the:second smallest. month’s tonnage for the 
year. New orders have been conspicuous by their 
absence, as not one contract was reported during the 
month of September, but a few inquiries have raised 





but clearances for abroad reached 3,853 tons: of the 


manufactured-iron despatched, 934 tons went coast wise | 
and 3,501 tons to more distant destinations ; 


and steel | 





the hope of something to come. Admiralty orders of 


characterise 
‘South Wales and 
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INSTITUTION OF ELECTRICAL ENGINEERS. Western 
Centre: Monday, October 10, 6 p.m., The Merchant 
Venturers’ Technical College, Bristol. Ordinary General 
Meeting. Chairman's Inaugural Address, by Mr. H. 8. 
Ellis. North Midland Centre: Tuesday, October lI. 
7 p.m., The Great Northern Hotel, Wellington-street, 
Leeds. Chairman’s Inaugural Address, by Mr. J. W. 
Atkinson. Scottish Centre: Tuesday, October 11, 7.30 
p-m., The Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow, C.2.. Chair 
man’s Inaugural Address, by Mr. W. J. Cooper. South 
Midland Centre: Wednesday, October 12, 7 p.m., The 
Grand Hotel, Birmingham. Chairman’s Address, b) 
Mr. H. Faulkner. 
Insterute oF Mretas.—Scottish Local Section : Mon- 
day, October 10, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent. 
Glasgow, C.2. (i) Chairman's Address, by Mr. H. 
Brown. (ii) Film on Smelting. S Local Section : 
Tuesday, October 11, 6,30 oe The Y.M.C.A., Swansea. 
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iscussion on ‘‘ The and Employment of 
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day, October 11, 7.30 p.m., King’s College, Newcastle - 
-Tyne. “The Electric Ww we Non-Ferrous 
Motais, : Mr. R. A. Barnard. irmingham Local 
Section : y; October 13, 7 p.m., The James Watt 
Memorial Institute, Birmingham. ‘‘ Mouldin ~~ ul 
Section : Thursday, October 13, 
7.30 p.m., The Society of Motor Manufacturers and 
Traders, Limited, Hobart House, Wilton-street, 5.W.1. 
Chairman’s Address, by Mr. W. A.C. Newman. Sheffield 
Local Section ; Friday, October 14, 7.30: p.m., The 
University, St. George’s-square, Sheffield. Chairman's 
Address : ‘‘ Quality Marking, Specifications and Stand- 
ards of Electro-Plated Ware,”’ by Mr. Frank Mason. 
AUTOMOBILE ENGINEERS.— Derby 


INSTITUTION OF 1 
Centre: Monday, October 10, 7.30 p.m., The Technical 
College, Geren tae, Derby. Presidential Address, by 


Mr. P. C. Kidner. Also at the Coventry Centre: Tues- 
day, October 11, 7.30 p.m., The King’s Head Hotel, 
Coventry. 

InsTITUTION OF MECHANICAL EnoinrErs.—South 
Wales Branch: Thursday, October 13, 6 p.m., The 
Technical College, Newport, Mon. ‘Modern Power 
Station Plant,” by Mr. T. H. Wood. North-Western 
Branch: Thursday, October 13, 7.15 p.m., The Engineers 
Club, Manchest Di ion on “‘ The Sub-Committee 
re Tungsten Carbide Tools’ Report on Carbide Tools,” 
to be presented by Professor Dempster Smith. Institu- 
tion: Friday, October 14, 6.30 p.m., Storey’s-gate, 
Westminster, 8.W.1. Informal Meeting. Discussion 
on “Coal Utilisation Research—Co-Operation Between 
Producers, Users and Appliance Makers,” to be intro- 
duced by Mr. J. G. Bennett. ‘ 
Norra-East Coast InstiTuTION OF ENGINEERS AND 
SurpsurLpEers.—Friday, October 14, 6 p.m., The 
Literary and Philosophical Society, Newcastle-upon- 
Tyne. Annual General Meeting. (i) Presidential 
Address, by Major T. R. Cairns. (ii) Film: ‘* Modern 
Steelcraft.” 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











NOTES FROM. THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—Only a very limited amount 
of new business was concluded in the reve i trades on 
the Welsh steam-coal market last week. Oversens 
customers were displaying little interest following the 
European crisis, but ship mts under existing contract 
commitments were accelerated. Therefore, supplies for 
pt delivery were not easily secured, although for 
| ene loading there was no shortage of coal. Surplus 
stocks, however, were kept within very narrow limits, 
and as collieries were able to maintain operations at a 
ee level, a very steady tone was displayed for all 
inds. In view of the favourable ition of most 
concerns’ stem lists, there seemed little likelihood that 
values would be relaxed to any material extent for a 
considerable while ahead, especially as, in view of the 
approach of the colder weather, some expansion 10 
demand is expected shortly. The Greek State Rail- 
ways, who were recently inquiring for about 60,000 tons, 
have invited fresh offers. The Tunis Tramways were 
in the market for a single cargo, while the Algiers 
electricity undertaking was asking for prices for between 
6,000 to 7,000.tons. Best large coals continued to find 
ready outlet under contract orders already in hand, 
and as these were sufficient to ensure a steady outlet 
for these .sorts for some while ahead, the tone was 
steady. . Sized sorts were. difficult to secure for ear!) 
delivery, and firm conditions ruled. There was no short- 
age of, small kinds, which were freely offered to meet 
a very slow demand, but prices were un r from 
late levels. Cokes quietly steady, w patent 
fuel and pitwood showed no variation. 
The-Iron and. Steel Trade.—Quiet conditions continued 
to* the iron, and. steel and allied trades ot 
ire last week. Demand 
for all products very slowly and works were 
again only partially engaged. 








Panama CaNaL Trarric.—Out of the 429 vessels, 
carrying 2,025,660 tons of cargo, which passed through 
the Panama Canal during July, 90 vessels, carrying 





the 1938 programme are also probable in the near 
future, and these mean a lot of employment. 





421,478 tons of cargo, flew the Britieh flay 
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35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our 
the fact t tb bove is SOLE ADDRESS, 
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Journal and an other publications bearing 
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Saturday morning, i 
tors will not hold 
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—AND AFTER. 


Ir would be verging on the unnatural if no refer- 
ence were made in these columns to the universal 
relief felt. at the turn which events took after we 
had gone to press last week. Yet, at this somewhat 
late hour little can be added to all that has already 
been said, save perhaps that we are sure our readers 
especially as engineers, will feel the satisfaction 
at the relief to ourselves, very considerably tempered 
with sympathy for the small industrial nation who 
has been thus called upon to sacrifice herself lest a 
greater calamity should befall the whole world. 
Brought into being by the plans of others, in the 
last twenty years, she has industriously built up a 
position among the producing countries of which she 
has every right to be proud, and, apart from the 
many and sad cases of individual hardship which are 
bound to arise, she now loses some of her most 
valuable producing areas, and is required to re- 
arrange her whole internal economy. Gratitude, 
and, may we add, practical help, should indeed be 
extended to her who, at such bitter cost, has saved 
us from disaster. 

For ourselves, we have seen the Nation settle 
down to the prospects of war, and once again has 
the world had proof of the solidarity of the Empire. 
It would be foolish to pretend that all the work 
done in anticipation of events might not have 
been more efficiently performed, but it is some 
satisfaction that the seriousness of the case was 
far more widely recognised than it was twenty-four 
years ago, and that the authorities for the most 
part had precautionary measures well in hand. It 
must, however, be admitted that, as usual, much 





the cloud lifted so rapidly, has even yet not been 


done. Plans formulated early were at first. impos- 
sible of execution for lack of recruits, and when the 
crisis came, congestion made execution difficult. 
We are perhaps the only people on the earth who 
would tolerate such conditions, and in some of these 
things appear to have made no headway since the 
Great War. 

Subsequent to the latter, we frequently referred 
in these columns to the possibility of enlisting the 
interest, in the service for their country, of the 
thousands of young engineers inside the various 
technical institutions ; and the possibility that, had 
events become more serious, the requirements for 
military purposes and supplies would have soon out- 
stripped all present organisation, makes a return to 
the subject excusable. It is well known that the 
provision for the engineering branches of the Ser- 
vices is, these days, far in advance of what it was 
in 1914, when men capable of doing useful work as 
commissioned officers, were choked off with week- 
end munitions production. But have we gone far 
enough ? By the end of 1918, everyone, it will be 
remembered, had come to describe the conflict as 
an engineers’ war, and among the fraternity, credit 
was taken for the successful issue for the special 
branch to which any particular person happened to 
belong. 

In the aftermath, most of the organisation built 
up at such cost was swept away, though steps were 
taken to improve liaison of the Services with the 
profession and industry, and all must admit that in 
the more recent defence programme, the authorities 
have shown themselves anxious in every way to 
enlist the help of the industry to the fullest possible 
extent. 

There still remains, however, the question of 
personnel. It would have quickly become evident 
on this occasion, we believe, if hostilities had broken 
out, that the supply of officers for all kinds of 
engineering services would have been lamentably 
deficient, and it is humiliating to think that in this 
respect, in spite of all previous lessons, we might 
easily have found ourselves handicapped as we were 
in the last war. In any operations on a large scale, 
as was proved last time, normal establishment must 
be expanded very rapidly to become effective. 
While the ranks of the engineer services can be 
quickly recruited, it would not be at all easy to 
ensure the efficient officering of the expanded 
units. In very many cases the work would only 
involve normal professional knowledge, so that from 
this point of view many of the younger men are well 
equipped already. But the efficient officer must 
have adequate knowledge of Service methods, dis- 
cipline, orderly-room work, and so on, in order to 
be able to work his unit satisfactorily, and as part 
of a greater whole. It is this aspect of the matter 
which we frequently brought forward after the last 
war, and it might well be given attention in the 
respite now allowed to us. The Institutions, or some 
of them, have, with the consent of the authorities, 
circularised their members on this matter of possible 
service, but should the call come, most of the men 
selected would still be ignorant of military organisa- 
tion and methods. It ought, we contend, to be 
possible without going to the length of the con- 
scription of other countries, to work such men on 
a large scale into a skeleton framework within which 
at little preliminary cost to the State, they might 
learn in anticipation the rudiments of military life. 

Something the same might be said with regard 
to supplies. In connection with many kinds of 
munitions, professional] engineers could — render 
valuable service and if enrolled and given some 
training beforehand, would bring to their work far 
greater aptitude than any just picked out of a list 
at the last moment. 

With the aid of the Institutions we should be able 
to work out plans whereby officers would become 
available in their own various lines, the fit for work 
with the forces in the field, and the physically less 
fit for work at home, either on inspection or other 
essential duties, or for replacing in munition works 
men qualified by age, &c., to serve abroad. This 
we still regard as a most urgent matter and as 
complementary to the expansion of supplies under 
the defence programme. 

We have no wish to belittle the possible results of 
the great work the Prime Minister has accomplished 
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lately for us, but while we, as a country, are only too | If only for this reason, an interesting situation is 
anxious to live, in the words of our National Church, | arising in this country. 


in charity with our neighbours, we cannot shut 


Until recently in both countries a very similar 


our eyes to the fact that armaments have reached | take-it-or-leave-it attitude prevailed in regard to 


a very explosive stage in Europe, and that in| eoal sales. 


certain countries war is preached as one of the great 
national objectives 
tion ” of this week has been made the occasion for 
another reference to the German sword. Moreover, 
we have to realise that crises may and do come upon 
us, not directly but indirectly, through some incident 
with which in the first place, we may have no 
connection; and it behoves us, therefore, to utilise 
the present to perfect our equipment in every way, 
so that it may be still more obvious to others that 
we are prepared for any eventuality likely to disturb 
the peace. 





DISTRIBUTION IN THE 
UNITED STATES. 


America is traditionally the home of the high- 
powered salesman, and there can be little doubt 
that “selling voltage” is considerably higher in 
that country than in Europe. Perhaps, from con- 
timual contact, Americans themselves do not recog- 
nise the extent to which the salesman dominates 
their daily life. On former occasions we 
referred to the fact that the University of Illinois 
holds annually a short course of instruction in 
“Coal Utilisation,” the purpose of 





COAL 


have | 
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which is to} 


present, in an educational programme, technical | 


and practical information upon coal and its efficient 
use, for the benefit of those engaged in mining, 


preparing, marketing and using coal, as well as for | 
those employed in the manufacture and distribu- | 


tion of machinery for the preparation and utilisa- 
tion of coal. 
recently been published in the form of a University 


of Illinois Bulletin (vol. xxxv, No. 55, price 50 cents), | 


and from this it is possible to gain an interesting 


The lectures delivered in 1987 have | 


insight into the methods employed in selling coal | 


in America. It is true that one fuel engineer, 


Mr. A. C. Smith declares in these lectures in pungent | 


American idiom that “* High pressure salesmanship, 
wherein the salesman ran a bull through a wringer, 
is dead.” 

Whether that so or not, it is to noted 
that among the advice given to salesmen by 
an advertising manager there occurs the following : 
* Make as many ‘phone calls at the proper times 
as possible. . first write out very carefully and 
definitely exactly what you want to say over the 
‘phone ; this should be a real sales talk with real 
reasons for doing business with you; it should be 


be be 


& concise statement of the services you can perform, | 


and it should ask for a definite order.” We do 
not hesitate to say that there could be no surer 
way than this in this country of so thoroughly 


annoying people that they would never do business | 


with a firm who adopted such methods. Although, 
however, the American salesman’s technique may 
be unsuited to this country, there is much in the 
United States outlook upon the general problem 
of coal selling that might with advantage be noted 
here—either for application for avoidance. 
Curiously enough in a country in which both gas 
and electricity are often supplied by one and the 
same company, one of the weak features of the 
American coal campaign that both these are 
classed as being opposed to coal. Over and over 
again the lecturers in this course are seen to hold 
up the gas and electrical industries as foes to be 
defeated by the coal salesman. This curious out 
look appears to be due to the insistence upon the 
coal merchants’ interests as distinct from those 
of the coal producers. In America it would seem 
that the coal industry exists mainly for the benefit 
of the coal merchant, to judge from these lectures ; 
whereas here we are apt to lay the emphasis upon 
the production side of the industry generally, 
embracing therein the coal owner and miner. The 


or 


8 


American coal industry is considered to be inter- 
ested only in making the public burn coal; the 
British industry is less interested in what the public 
burns provided that the output of coal generally 
Nevertheless, the two points of 
view show some tendency to approximate, largely 
through the work here of the Coal Utilisation Council. 


is satisfactory. 


| the 


If the coal merchant sold coal, there 
his responsibility ended. The householder or 


indeed, the “token oceupa- | industrial consumer bought what he fancied and 


there was no one to advise him. This attitude has 
now changed completely in America. ‘Special 
departments are set up for dealing with complaints, 
the consumer is courted to such an extent that 
one unfortunate “complaints engineer” declares : 
“Complaints appear to be increasing, not so much 
the warranted complaints, but the unwarranted 
complaints. Where the complaint is just or the 
coal is bad, there is but one thing to do—satisfy 
the consumer at any cost. But the unjust, or as 
we call it, the unwarranted complaint, is the one 
that puts you at your wit’s end at times. Possibly 
coal men are responsible for much of their own 
trouble, but other merchants, too, promote many 
free services, to the end that the fussy customer is 
getting harder and harder to satisfy. In our city 
one electric refrigerator is guaranteed three years, 
drug stores make all-night deliveries, used cars 
are guaranteed over long periods, coal yards are 
open nights and Sundays, and consequently we 
are not only called upon from the Coal Service 
Institute to meet competitive fuel problems and 
counsel common fuel burning problems, but we 
remove coal, ash and clinker, start fires, scale 
flues, clean driveways, crank the car, mind the 
baby and go to the store. A natural question is— 
where will this service end?” Indeed, it must 
be agreed that service to the customer may go 
too far, so that the charges on the industry become 
out of proportion to the results secured. With us, 
certain gas companies will supply and operate 
central heating; having installed a gravity-feed 
boiler, which operates without attention for 24 hours, 
they will charge the coke into the feed hopper, 
attend to the fires once or twice a day, and remove 
ash and clinker for an inclusive fee. This 
may be regarded as normal service, if it is specially 


| paid for by the consumer, and is not included in the 





ordinary cost of the coke. We have not heard of 
this practice being adopted by any coal merchant, 
but it seems to be common in America. What we 
have to learn is the limit beyond which service to 
the consumer should not be allowed to go, and no 
doubt suppliers of fuel of every kind will watch 
their own interests in this matter. 

In America, the coal salesman’s ideal is that 
every possible use of heat and cold shall be met by 
burning raw coal, without trouble, in automatic 
appliances, and without dirt or without smoke. 
That is to us here a somewhat novel conception, 
but examples of the policy are easily found in the 
Illinois lectures. The extremes of temperature in 
the United States have brought air-conditioning 
widely into popularity, with its simultaneous 
control of temperature, humidity, movement and 
purity of the air. Among the statements, Mr. 
W. B. Hughes claims in this connection that “* with- 
out fear of contradiction it can be said that what- 


ever air conditioning is available with oil and gas, 
is also available with stoker-fired units.” Mr. 
A. F. H. Scott, referring to an organisation specially 


operating upon one class of coal told his audience 
that * Anthracite Industries Inc. is co-ordinating 
the work of everyone directly or indirectly con- 


nected with our industry, and, through the constant | 


repetition of the story of automatic anthracite 
heat and modern equipment, we hope to place solid 
fuel foremost in the minds of the public as the 
ideal fuel for heating their homes.” The greatest 
stress is being placed upon automatic stokers for 
the home. These are likely to be more popular in 
America than here because of the greater tendency 
there to adopt radiators and central heating ; but 
it is interesting to read the remarks of Mr. J. E. 
Martin, who referred to the stoker as “ America’s 
fastest-growing industry,” and said that while 
that might not be literally true, “few, if any, 
products of such recent origin as the small home 
stoker can show the same percentage of sales 
increase as we have had in recent years, 
throughout the depression.” This type of plant 
is being pushed under the slogan; “The finest 


even | 





| eutomatie heat that money ean buy at the lowest 
cost of any heat.” Special lectures of the course 
were devoted to stoker installation and servicing, 
and it is evident that the manufacturer and the 
salesman of the coal stoker are working in the 
closest co-operation with the coal merchant, to their 
mutual advantage. 

In this country, of course, we have not been idle, 
and all who inspected exhibits at the British In- 
dustries Fair at Birmingham last spring, must 
have been struck by the number of automatic 
“ coal firemen ” on view, applicable both to vertical 
or other boilers used for the smaller steam raising 
and central heating plants. It is no secret that 
the new research organisation of the Combustion 
Appliance Makers’ Association—the British Coal 
Utilisation Research Association—is engaged upon 
the design of domestic coal-burning appliances that 
will, it is hoped, be an advance on anything hitherto 
available, so that the housewife may burn coal as 
easily and as smokelessly as gas or oil or coke. A 
few years may see developments in this direction 
which will put an entirely new complexion on the 
coal situation, and on the competitive power of 
the gas and electrical industries. 

The sale of industrial coal is greatly aided in 
America by the technical salesman who can advise 
customers how best to use their coal and on what 
class of coal is best suited to their equipment. The 
technical salesman is, in short, a fuel efficiency 
engineer, working for one particular coal company or 
group of mines. Many examples might be quoted 
from a paper by Mr. A. C. Smith, “ Selling Coal 
on an Engineering Basis,” of the valuable work 
that these officials have done. The raison @éire 
of this work is that the collieries are studying the 
industrial market more intelligently. The greater 
the knowledge of the market, the better provision 
can be made to meet the various problems as they 
arise ; and the more intelligently these problems 
are faced, the greater the profit. Mr. Smith makes 
it clear that industrial users of coal have become 
highly educated. Whereas they were content 
formerly to take whatever they were given and to 
burn it without any particular regard to efficiency, 
they now know enough about coal and the results 
that should be obtained to demand a satisfactory 
product. The producer can only meet this situation 
by high-class technical service. For this reason 
the practice of selling lump coal has changed in 
|recent years in America, as is shown by Mr. Ivan 
Given, dealing with ‘“ Recent Developments in 
| Coal Preparation.” The consumer now demands 
uniformity of quality. He adds: “The character 
of prepared coal is undergoing revision marked by a 
| decrease’ in the production of lump, block, &c.. 
|accompanied by an increase in the nut, pea and 
similar sizes. The number of sizes produced by the 
| average pit has substantially increased in late years, 
}and the end is not yet. . . . Crushers are almost 
compulsory at the average preparation plant to- 
|day, and . . . the primary application of crushing 
‘equipment, which has shown its major growth 
| largely within the last five years, is breaking down 
large coal when demand is slow into fine coal which 
| is in demand and can be sold. . . Few preparation 
| plants are complete without mixing facilities of 
|some kind and in a growing number of plants 
‘there are special storage bins with proportioning 
feeders and conveyors to permit shipment of a 
coal or coals in which the percentage of each size 
fraction can be kept constant. . . With the increase 
in the amount and efficiency of sizing has come 
|increased attention to breakage of the coal, and 
when such breakage occurs to the removal of the 
resultant fines. Loading booms are the most 
widely used means of reducing breakage in loading 
railroad cars. . . ” 

Such - developments can be paralleled _ here. 
Collieries companies have for years sent out tech- 
nical men, usually from the coke oven staff, to 
investigate complaints ; but much still remains to 
be done. The Coal Utilisation Council runs a 
service of this character. The use of coal breakers 
|is spreading rapidly and the Fuel Research Board 
is investigating the best means of breaking coal 
without producing undue amounts of fines. Coal pre 
paration punts are in general use, though possibl) 
we have not gone so far as America in blending 
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coals for the market, except for coking. There 
can be no doubt that the movement evident in 
America is also present in its earlier stages in this 
country. Naturally all the appliances found 
suitable in a land where central heating is extremely 
popular will not be equally suitable here where the 
open fire is still general. The methods may vary 
in the two countries, but evidently the engineer, 
whether as fuel technologist, appliance maker or 
mining expert is likely to have a large influence on 
the rehabilitation of the coal industry. It may 
even be found possible to achieve a smokeless 
atmosphere while still retaining the burning of 
raw coal in domestic appliances, though this will 
be no easy matter if popular opinion insists on 
keeping the open-fire grate. 








NOTES. 
Tue New Zeacanp Raiiways. 


Tue year which ended on March 31, 1938, was 
one of marked progress for the New Zealand Govern- 
ment Railways, more business having been done 
than in any previous twelve months in the history 
of the undertaking. It is shown in the annual 
Railways Statement, issued recently by the Minister 
of Railways, the Hon. D. G. Sullivan, that the 
gross revenue for the year, namely, 8,634,186l., 
was the highest amount yet earned by the Depart- 
ment in any financial year, and that the total for 
the goods traffic of 561,000,000 net ton-miles also 
constituted a record figure. Moreover, there was 
an increase, over the previous year, of 1,205,784 
passenger journeys by train, while 890,023 addi- 
tional passengers were conveyed by the railway 
road services, as compared with the year ending 
March 31, 1937. It is furthermore stated that never 
previously have the railway workshops been so 
fully engaged, their total staff now standing at 
approximately 6,000, and in no other year have so 
many major improvements been introduced into 
the working of the railways. The rolling-stock 
building programme includes nine electric loco- 
motives and 41. K-class steam locomotives, while 
work is also proceeding on the construction of two 
10-ton cranes for the North Island, two 40-ton 
breakdown cranes for the South Island, and 92 
passenger coaches, 29 vans, 2,848 goods wagons, 
and 40 ballast wagons. Ten railcars were in service 
on March 31, 1938, and six 66-ft. double-bogie 
units, each equipped with two 10-litre Diesel 
engines, were under construction. A further 10 rail- 
cars and 14 internal-combustion engined shunting 
units have been provided for. The duplication of 
the North Island main trunk line between Auckland 
and Frankton Junction, a distance of 87 miles, is 
in hand, as are also a number of important grade 
easements and deviations, which will materially 
reduce the running time of trains and permit of 
increased train loads. Adeviation in the Palmerston 
North area will have the effect of eliminating 18 level 


Allahabad district, and other parts of the United 
Provinces, over an area of 200 sq. miles. His Excel- 
lency the Governor of the Province visited the flood- 
stricken area, and an appeal for funds was launched. 
Donations of over Rs. 60,000 have been received. 
In Bengal widespread floods are reported throughout 
the Province. Acute distress prevails in the flooded 
areas, 200,000 people are affected, and postal mails 
are being carried by boats. The Padma river, one 
of the names of the Ganges with its hundred mouths, 
has exceeded the highest level recorded in recent 
years ; water inundated the town of Rajshahi, and 
the night of mails was suspended. The 
Rajshahi district, a vast tract of flat country un- 
broken by even a crease or mound, proved an ideal 
playground for the flood waters. The great alluvial 
plain comprising the district of Rajshahi is a product 
of the work of the Ganges river itself ; at no very 
distant geological period, the Bay of Bengal ex- 
tended over this area, and the battle between the 
sea and the river is still in progress. The only con- 
solation that sufferers from the floods have is that 
the latter are great fertilising agents. At Dacca, 
the Barigange river, another of the hundred mouths 
of the Ganges, has spread over and inundated the 
town, rendering the inhabitants homeless until the 
waters recede. The flood waters have exceeded the 
highest level recorded in 1931 by 2 in., and country 
boats have been plying along the road to the station. 
The distress caused by the floods in the districts of 
Bengal, in view of the scarcity of food in the affected 
areas, assumed serious proportions. The district 
magistrate of Naida made an air tour of the area, 
and aeroplanes were used to visit affected areas 
with a view of adopting prompt relief measures. 
Rs. 50,000 has been sanctioned by the Provincial 
Government for agricultural loans, and grants 
have been made for distributing relief to the poor. 
In Assam six districts of the Assam Valley have 
been seriously affected by the floods in the Brahma- 
putra river, and various hill streams. About 
800 sq. miles are affected, and the main crops of 
the year destroyed, besides the loss of numbers of 
cattle. The local government has sanctioned loans 
for relief measures, and relief centres have been 
established. It is difficult to determine the causes 
that lead to these high floods. Abnormal rainfall 
is probably the chief one, but the clearing of grass 
land and forest by burning and felling, ploughing, 
and over-grazing are other factors which affect the 
problem. Vegetation cover plays an important part 
in the absorption of rain water, and in passing it 
downwards through the porous layers to the rock 
cavities, and underground storage chambers which 
are the chief support of the perennial springs. 
Where this cover is lacking the rain water flows 
off into instant floods, and only a small portion 
finds its way to the ground storage. In the upper 
waters of these rivers, among the hills, shifting 
cultivation on unterraced lands leads eventually 
to abandonment after a few years cultivation, after 
which the clearing is used for grazing. Recent 
experiments in the Panjab hills have shown that 





crossings. The rearrangement of the passenger 
section and the enlargement of the goods section 
of the Christchurch yard have been put in hand, 
and these will be followed by the construction of a 
new modern station building at Christchurch ; the 
work will take about three years to complete. The 
Railway Department is co-operating with the Main 
Highways Board in a programme of level-crossing 


land treated by afforestation, and active counter- 
erosive works has resulted in a marked diminution 
of flood intensity and, as pointed out by Dr. R. M. 
Gorrie in his papér read last spring before the 
Royal Society of Arts, is a remedy for soil erosion.* 


THe STaTE AND THE MARINE ENGINEER. 
The presidential address which Sir Julian Foley, 








elimination. The total expenditure during the 
current financial year is estimated at about 400,000/., 
of which amount the Railway Department is to find | 
70,0001. 


FLoops in Norts Inpta. 


. . . . | 
The north of India is again suffering from exces- 


sive floods as in 1936.* In the United Provinces | 
of Agra and Oudh there was continuous rain | 
from September 3 to 6. At Allahabad, a former | 
capital of the Province, situated at the con-| 
fluence of the Ganges and the Jumna rivers, 10-4 in. 
of rajn was recorded in 12 hours, and low-lying | 
areas in the city and suburbs are flooded. The | 
railway line connecting the city with Lucknow has | 
been breached, and refugees from huts that have | 
collapsed are being sheltered in municipal schools. 
The floods have also affected a large area of the 


* See ENGINEERING, Vol. cxlii, page 177 (1936). 


C.B., delivered to the Institute of Marine Engineers 
on Friday, September 30, under the title of “ The 
State and the Marine Engineer,” dealt principally 
with the influence of two Government departments, 
the Admiralty and the Board of Trade, in the 
development of marine engineering as an occupa- 
tion of technical and social significance. Of both 
of these departments Sir Julian has intimate 
personal experience, having spent thirteen years in 
positions of responsibility in the Admiralty, and 
eleven years in the Board of Trade, in which he is 
Under-Secretary and head of the Mercantile Marine 
Department. It was a little curious, therefore, 
that in reviewing the seemingly progressive early 
history of the Admiralty’s relation to marine 
engineering, and the seemingly restrictive attitude 
of the Board of Trade in the same connection, he 





did not emphasize more particularly the fundamental 
differences in and outlook, which through- 
out have inspired the views and actions of these 
departments. To some extent, perhaps, it would 
have been unnecessary to elaborate the details of 
these differences to an audience already well informed 
of many of them. It is not always realised, how- 
ever, that naval engineering was, for many years, 
as far behind contemporary mercantile-marine 
engineering as it is now, in some respects, ahead of 
it; and that it was so for the sufficient reason that 
engine-power remained an auxiliary to sail much 
longer in naval than in mercantile vessels. Only 
since dependable steam power became a paramount 
necessity in ships of war has the Admiralty contri- 
buted materially to the advancement of marine 
engineering, and hence to the better qualification 
of the marine engineer. The apparently restrictive 
influence of the Board of Trade is susceptible of an 
equally rational explanation. Sir Julian observed 
that he knew of no other department te which had 
been given such detailed powers of control—or, 
some might say, of interference—in the operations 
of the shipping, shipbuilding and marine engineer- 
ing industries. It must be kept in mind, however, 
that the Board of Trade’s interest in, technical 
developments in these spheres arises only inci- 
dentally, as a by-product of its broader function of 
ensuring the safety of life in British ships. Officially, 
it is not in the least concerned that marine engineers 
should be capable of operating the machinery in 
their charge with the optimum thermal and mech- 
anical efficiency ; only that they should do so with 
the maximum of safety to themselves and others. 
Hence comes the insistence on practical experience 
and skill, in all of the Board’s examinations, and 
its apparent reluctance to sanction constructional 
innovations. To attribute such an attitude solely 
to official inertia, as is sometimes done, does less 
than justice to the Board and its officers to-day, 
although there have been periods when, perhaps, 
the charge was better deserved; in the matter 
of test pressures for boilers, for example, there was 
formerly some reason for complaint. The modern 
practice of the Board, however, recognises that 
safety, as well as commercial economy, is best 
guaranteed by a high standard of technical pro- 
ficiency—a standard abreast or even ahead of 
probable requirements, and necessarily involving a 
close observation upon scientific progress. The 
promptitude with which effect has been given to 
the recent Departmental Committee’s recommenda- 
tions regarding the examination of marine engineers 
is an earnest of the influences now at work, by 
which the State is moulding the career and the 
character of the marine engineer. 








THE LAUNCH OF THE CUNARD 
WHITE STAR LINER “ QUEEN 
ELIZABETH.”’ 

Tue Cunard White Star liner Queen Elizabeth, 
which was the subject of an illustrated descriptive 
article on page 381 ante and the following pages of 
our last week’s issue, was successfully launched on 
September 27, as we recorded, from the Clydebank 
shipyard of Messrs. John Brown and Company, 
Limited. Owing, however, to the very brief interval 
that remained between the launch and our normal 
time of going to press, it was not possible then to 
include the illustrations of the operation in actual 
progress, which we now reproduce in Figs. | and 2, 
on pages 426 and 427. It may be remarked that 
the general excellence of the many views that have 
been published, showing the vessel during and 
immediately after the launch, are striking evidence 
of the technical quality of modern photographic 
equipment; for less photographically-desirable 
weather conditions could hardly have prevailed, 
short of the deluge of rain which persisted at the 
launch of the Queen Mary, four years ago. In the 
present instance, there was, in the Scottish phrase, 
no more than a “smirr ” of rain of a few minutes’ 
duration ; but the sky was heavily overcast through- 
out, and the general conditions caused the waiting 
thousands on the shipyard stands to appreciate the 
Royal forethought that had instigated a warning to 
the guests, not to disregard the weather in their 








* See ENGINEERING, vol. cxlv, page 711 (1938). 


selection of raiment for the occasion, 
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MESSRS. JOHN BROWN AND COMPANY, LIMITED, SHIPBUILDERS, CLYDEBANK. 
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Fie. 1. THe Vesset AFLoat. 


His Majesty the King, in view of the international The launch was accomplished with perfect 


situation, had considered it advisable to cancel his | smoothness, and the 2,300 tons of chain drags, | 
intended journey to Clydebank, in order to maintain | piled in 17 large heaps on each side of the berth, 
closer touch with European developments ; but | checked the ship as soon as she became fully water- 


the Queen, who was accompanied by the Royal | 


the amplifiers mounted above the stands, Her Majesty | being moved a distance which appeared to be about 


conveyed the King’s message of encouragement to/25 ft. For a time the dust raised by the drags 
completely obscured the ship from the view of those 

noblest vessel ever built in Britain” as a link | at the head of the slip; a marked contrast with the 
between peoples possessing f*a common tradition of | launch of the Queen Mary, when dry dust was non- 
freedom and a common faith,” j}existant. The tugs were quickly in attendance, and 


the Nation, and spoke of the significance of this 


| THE LATE MR. V. G. BARFORD. 
| Ir is with regret that we have to record the death 
|}of Mr. Valentine George Barford, which occurred 
}recently after a comparatively short illness at his 


borne. The drag ropes were passed over and under | home at Basingstoke. Mr. Barford, who was asso- 
Princesses, carried out the intended programme in| the piles of chain, so that each pile was turned 
its entirety. In her broadcast speech before the | completely over before it began to drag along the 
launch, which came clearly and eloquently through | ground. All the drags came into action, the last 


| ciated with Messrs. John I. Thornycroft and Company, 
Limited, for 36 years as chief draughtsman, was born 
in Northampton in 1872, and educated at King Edward 
| VI Grammar School, Grantham. He served his time 
| with Messrs. Richard Hornsby and Sons, Limited, 
| Grantham, and during his apprenticeship received the 
| Hornsby Medal for the best student of his year. After 
spending some time in the drawing office at Grantham. 
| he secured further engineering experience with Messrs. 
Griffin and Company, Bath; Messrs. The Daimler 


On the conclusion of Her Majesty's speech there | within an hour the Queen Elizabeth was moored |Company, Limited, Coventry; Messrs. Ransomes, 
was a short pause in the proceedings. The original| at the fitting-out berth. It has been estimated | 5ims and Jefferies, Limited, Ipswich ; and Messrs. The 


time of the launch had been fixed, in view of the | that approximately 40,000 people witnessed the | 
expected tidal conditions, at 3.30 p.m., subsequently | launch from within the shipyard, and another 
modified to 3.15 p.m. ; but the allowance made for | 100,000 from the fields at Inchinnan, on the opposite 


| Wantage Engineering Company, Limited. Mr. Barford 
joined Messrs. Thornycroft at Chiswick in 1902, and 
| was largely responsible for the design of the C4 tractor 
| which was highly successful in the early War Office 


& possible westerly wind, which would have accel-| bank of the river. Many thousands more occupied | trials. When the works were transferred from Chis- 


erated the rise of the tide, was rendered unnecessary. | every available vantage point on buildings outside 


The very slight wind thst prevailed was from the} the yard, on board vessels in the Rothesay Dock, 


east, and therefore operated to retard the tide. | and on others, chartered for the event, in the river. 
In the interval, the manner of launching the ship As in the case of the Queen Mary, elaborate 
was demonstrated to the Queen and the Princesses | preparations were made to record the progress o 
by means of a small model, complete with cradle | the launch, and to deal with any tendency of the 
and drag-chains, which had been provided in the | hull to “ hang” on the ways. Rectangular patches 
glass-fronted Royal pavilion. Disjointed sounds of | of white paint, 18 in. in depth and about 4 ft. 6 in. 
this miniature launch came through the micro-| in length, in two sets of five, provided marks on the 
phone, but presently they ceased, and the loud-| starboard bow, by which to gauge the initial move- 
speakers were still silent when, at a few minutes| ment; and black-and-white painted scales erected 
after the half-hour, a rumble of falling shores | vertically on deck, enabled sights to be taken of the 
beneath the hull of the liner announced that the| working of the hull as it became progressively 
real launch had begun. The vessel gathered speed | waterborne. Nineteen hydraulic rams, arranged in 
rapidly and had progressed some distance down the | batteries at the head of the slip and at intervals 
ways before the decorated bottle of Australian wine, | beneath the cradle, were available to overcome 
suspended from a mast on the platform and attached | any reluctance to move, which might have developed 
to the hull by a long wire, was released and swung/|in prolonged cold weather. Whether or not these 
against the port bow. To the public on the stands| were used (as some seemed to have been), it did 
and in the yard, at least, the actual moment came | not appear that they were needed, the lubrication 
unexpectedly, and the Queen Elizabeth had travelled | being evidently ample, and the smoothness of the 
perhaps 30 ft. before they found their voices, almost | launch all that could have been desired. It is 


immediately overwhelmed by the hooters and sirens | understood that the launching weight, inclusive of 
from the shipyard and adjacent vessels. the cradle, was of the order of 40,000 tons. 


wick to Basingstoke, Mr. Barford continued his associa- 
| tion with the company as chief draughtsman, and was 
| intimately associated with the many successful designs 
produced. He became an associate member of the 


f Institution of Mechanical Engineers in 1907, and a 


member of the Institution of Automobile Engineers in 
1923. In December, 1931, he communicated a contri- 
| bution to the latter Institution. entitled “‘ Brake-Shoe 
| Design Considered Graphically.” Mr. Barford was also 
}a member of the American Society of Automotive 
| Engineers, and served on the technical committees of 
the Society of Motor Manufacturers and Traders, and 
of the British Standards Institution. 








THE LATE MR. H. G. HUMBY. 


Mr. Henry Georce Humsy, whose death, we regret 
| to state, took place at his home in Bournemouth on 
| September 16, was in practice as a consulting engineer 
|in Johannesburg and in London for many years and 
| had acted as consulting engineer to the Government 
of the Union of South Africa. He was born on Janu- 
ary 13, 1854, and during the period 1869-1871 attended 


S| courses in the Applied Science Department of King’s 


College, Strand, London. In 1871 he became a pupil 
of Messrs. Westwood, Baillie and Company, and, in 
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1873, was appointed assistant in the Engineer’s Depart- 
ment, Great Northern Railway, continuing in this 
capacity for four years. Mr. Humby entered the office 
of Sir John Coode, K.C.M.G., in 1877, and during the 
succeeding five years was engaged in the design of 
important works and in the inspection of plant and 
machinery. His long association with public works 
in South Africa commenced in 1882, when he was 
appointed principal assistant, under Mr. M. W. Carr, 
on the Ladysmith extension of the Natal Government 
Railways. Four years later he returned to England 
as engineer to the Natal Harbour Board to superintend 
the construction 6f plant and machinery. He also 
opened a practice on his own account and was engaged 
on work connected with various installations for South 
Africa and also for South America, including pumping 
plant for Pernambuco Water Works and quartz mills 
for Rio de Janeiro. 

In 1887 Mr. Humby was appointed chief engineer 
on the construction of the Dean Funes and Chilicito 
Railway, 255 miles in length, in the Argentine Republic. 
After completing 45 miles of this line, however, he 
left South America and returned to South Africa and 
opened a consulting practice in Johannesburg. He 
acted for many of the gold-mining companies and, 
during the years which followed, also carried out a 
number of public works of a varied nature. For some 
years he had charge of the Harrismith Water Works. 
Mr. Humby returned to this country and opened an 
office in Victoria-street, Westminster, in the early 
years of the present century. At this period he was 


appointed consulting engineer to the Natal Government | 1928. 


THE VESSEL LEAVING THE WAYs. 


| He became an associate member of the Institution of 
| Civil Engineers on May 31, 1881, and was transferred 
| to the rank of member on December 8, 1891. 








'THE LATE MR. H. I. BRACKENBURY, 
C.B.E. 


WE note with regret the death of Mr. Hereward 
Irenius Brackenbury, which occurred at his home, 
Tweedhill, Berwick-on-Tweed, on September 17. 
Mr. Brackenbury, who had occupied important posi- 
tions in several leading engineering firms in the North- 
East Coast area, was the youngest son of the late 
Jeneral Charles Brackenbury, R.A., and was born 
on July 30, 1871. He was educated at Dover College 
from 1883 to 1886, and, in September of the latter year, 
became an apprentice in the Elswick Works of Messrs. 
Sir W. G. Armstrong, Whitworth and Company, 
Limited, Newcastle-upon-Tyne. On completing his 
pupilage, in April, 1889, he continued in the service 
of this Company, and, towards the end of 1901, was 
appointed a departmental manager. He subsequently 
became general manager of the gun and gun carriage 
and tank department at Elswick Works, which, during 
the European war, produced 13,000 guns and 12,000 
carriages. Mr. Brackenbury, who received the C.B.E., 
in 1918, for his services, afterwards became managing 
director of the Heaton Works, Newcastle-upon-Tyne, 
of Messrs. C. A. Parsons and Company, Limited, which 
position he continued to occupy until his retirement in 
He was for many years a director of the New- 





Railways, and, after this undertaking was amalga-| castle and District Electric Lighting Company, and 


mated with the Cape Government and Central South 
African Railways to form the South African Railways, 
on May 31, 1910, his services were retained for some 
time by the Union Government. Mr. Humby con- 
tinued to practice until some ten or twelve years ago, 


was also on the board of directors of Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn- 
on-Tyne, which last position he relinquished, owing to 
ill-health, only a fortnight ago. 

Mr. Brackenbury served as an original member of 





the British Standards Institution. He was elected 
a member of the Institution of Mechanical Engineers 
ji 1907, and, in July, 1910, presented a paper on 
“* High-Speed Tools and Machines to Fit Them,” at 
| @ joint meeting of the Institution and of the American 
| Society of Mechanical Engineers, held at Birmingham. 
| It may also be recalled that when the Institution 
visited Newcastle-upon-Tyne in July, 1902, Mr. Brack 
enbury acted as honorary local secretary to the recep- 
tion committee. At the British Association meeting. 
held. in Leicester in 1907, he contributed a paper on 
“Machinery and Its Future Development,” to the 
proceedings of Section G (Engineering). Mr. Bracken- 
bury was elected an honorary member of the Junior 
Institution of Engineers in 1919, and was president 
of the North-Eastern Section from 1921 to 1924. 








THE LATE MR. C. BERTHIEZ. 


THE news of the recent death of Mr. Charles Berthiez., 
an engineer who had specialised in the design of machine 
tools for many years, will be received with regret by 
many members of the profession in this country, in 
which he was well known. Mr. Berthiez, who was x 
| founder and latterly honorary president of Messrs. 
| Société Anonyme des Anciens Etablissements Charles 

Berthiez, whose works are at Givors (Rhéne) and 
| Fives-Lille (Nord), was born at Lyons in 1867. His 
| father, the late Mr. Frédéric Berthiez, was at this time 
works manager of Messrs. Chantiers de la Buire, 
manufacturers of railway rolling stock, Lyons, which 
works now form part of the firm of Messrs. Société 
| Horme et Buire. As a young man, Mr. Charles Berthiez’s 
| first inclination was to follow the branch of engineering 
|in which his father was engaged. He came to this 
|country to study engineering at the University of 
Glasgow and afterwards underwent training in several 
|of the leading locomotive and rolling-stock building 
works in Great Britain. Soon after his return home, 
Messrs. Escher Wyss & Cie entrusted him with the 
task of organising and equipping new works at 
Zurich, and in this connection he paid visits to England 
and America to purchase machine tools and other 
equipment. A few years later he accomplished a 
similar mission on behalf of Messrs. Schweizerische 
| Lokomotiv und Maschinenfabrik, Winterthur. These 
|two commissions definitely decided Mr. Berthiez’s 
future career, and, in 1896, he took charge of the 
| research section of Messrs. Ateliers Ducommun, makers 
| of machine tools, subsequently becoming chief engineer. 
| In 1898 he was appointed chief engineer of the works 
at Diisseldorf of Messrs. Defries, who were then engaged 
in developing the manufacture of machine tools, and, 
two years later, he was made manager of the firm’s 
new works at Herdt. In 1902, when only 35 years of 
age, Mr. Berthiez accepted the position of works 
manager to Messrs. Schiess, then one of the most, if 
not the most, important machine-tool manufacturers 
in Germany. Some years later he became manager 
of the machine-tool department of Messrs. Société 
Alsacienne de Constructions Mécanique, Graffenstaden, 
with whom he remained until the outbreak of the 
European war. He returned to France in 1914, and, 
in 1916 established the firm of Messrs. Etablissements 
Charles Berthiez, machine-tool makers, which, with 
the collaboration of Messrs. La Compagnie de Fives- 
Lille, became, in 1934, La Société Anonyme des Anciens 
Etablissements Charles Berthiez, one of the leading 
firms of machine-tool makers in France. During recent 
years Mr. Berthiez had been “ president d’honneur ” 
of the company. He became a member of the 
Institution of Mechanical Engineers in 1897. 











LANCHESTER’S SEVEN-FIGURE 
LOGARITHMIC TABLES. 


Ix many engineering calculations a _ sufficiently 
accurate result can be obtainéd by means of four- or 
five-figure logarithms, but there is an increasing 
number of cases which necessitate the use of seven- 
figure tables. The class of problem in mind is charac- 
terised by the presence of comparatively small dif- 
ferences, such as occur in geodesy, and in the vibration 
of complex structures. This list of applications may 
be considerably enlarged, regard being had to the 
need for such an aid to computation in astronomy, 
navigation, physics, and life-insurance offices. In view 
of these facts, it may be that Napoleon Bonaparte 
exercised great foresight on the occasion when he said 
that his favourite volume was a book of logarithms. 

While suitable tables of logarithms are available, 
there is no modern set of anti-logarithmic tables, apart 
from those of Filipowski, which were published in 1861. 
The practical objection to these tables arises partly 
from the necessarily large size of the volume, and 





| Filipowski’s values. 
when he retired and went to live at Bournemouth. ! the Committee on Screw Threads and Limit Gauges of | note that Dr. F. W. 


partly from the number of errors to be found in 
On this account it is worthy of 
Lanchester, F.R.S., recently 
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LOADING. 
devised a remarkably concise system of tabulating | 
eight-figure numbers and seven-figure logarithms in a 
form which is published, under the title of Lanchester’s 
Potted Logs, by Mesars. Taylor and Francis, Limited, | 
London, at a price of la. 

The real value of this table can scarcely be over- 
estimated, since, as the author points out, what would 
ordinarily cover about fifty books here occupies but five 
small pages, the rest of the 16 pages being devoted to | 
explanatory notés and illustrative examples. The | 
procedure involves the use of a slide rule, a single | 
setting of which suffices to give logarithms to seven | 
places for numbers consisting of seven or eight figures, 
and vice versa. 

It is manifest that scientists in general, and engineers | 
in particular, are greatly indebted to Dr. Lanchester 
for this work, in which he has evidently taken extra- 
ordinary pains to secure accuracy, and only those who 
have constructed similar tables can have any concep- 
tion of the prodigious amount of labour involved in 
a task of this kind. An irrelevant point is implicated 
in the author’s remark that the method is not mathe- 
matically exact, since the worked-out examples exhibit 
very small differences when compared with the values 
given in more elaborate, and much more cumbersome, | 
tables. The discrepancy may be of the order of 2) 
in the seventh place of figures. It is of interest to notice | 
that this forms a second outstanding contribution to | 
the subject by an engineer, for Edward Sang was | 
professor of mechanical science at Manchester New 
College before he completed his monumental logarithmic 
tables, which extend over 27 volumes in manuscript. 

The present work deserves a wide circulation for a 
number of reasons ; it is published at a price which is | 
within the range of all students, and is arranged in a | 
way which makes reference extremely easy. An edition 
printed on stout paper or thin board, with the explana- 
tory notes on the back, for drawing offices and labora- 
tories, as well as for use in the field and at sea, would 
seem to be an obvious supplement to the present work | 
and might be expected to bring it into still more 
extended use. 


| 


THE UNION-CASTLE MOTOR LINER | 
“WARWICK CASTLE.” 


On page 88 ante, in our issue of July 15, 1938, 
particulars were given of the re-engining of the motor- 
ship Carnarvon Castle, built in 1926 for Messrs. The | 
Union-Castle Mail Steamship Company, Limited, to 
enable her to conform to the accelerated mail schedule 
to South Africa, and it was mentioned that two motor- 
ships were still in hand, to be modernised and fitted with 
new engines. Of these two vessel , the Warwick Castle, 
built in 1931, by Messrs. Harland and Wolff, Limited, 
has recently completed successful sea trials after being 
re-engined at the Belfast yard of the original builders. 
The Winchester Castle, the last of the Mail fleet to be 
thus modernised, is now at the same establishment, 
where she also was built eight years ago 

The Warwick Castle measures approximately 
677 ft. 6 in. in length overall, and 650 ft. between 
perpendiculars, with a moulded breadth and depth of 
75 ft. and 44 ft. 6 in., respectively. The gross tonnage, 
originally 20,445, will not be greatly affected by the | 
alterations. The original propelling machinery con- 
sisted of two sets of Harland-B. & W. eight-cylinder | 
Diesel engines, 33 4 in. bore by 63 in. stroke, operating 
on the double-acting four-stroke cycle, with blast-air fuel | 
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injection, and driving twin propellers. These engines 
are understood to have given very satisfactory service, 
but the higher speed now demanded has necessitated 
the provision of increased power, which has been 
obtained by the substitution of double-acting two- 
stroke engines of the latest Harland-B. & W. airless- 
injection type. New shafting, thrust 
bearings, stern tubes and propellers were also included 
in the contract, together with the requisite modifica- 
tions to the auxiliary machinery, piping systems, &c. 
It is stated that the change of machinery now enables 
about twice as much power to be developed in the 
same engine room. 


The exhaust gases are led to a waste-heat boiler, 


blocks, tunnel | 
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IGNITRON LOADING EQUIPMENT 
FOR TRACTION SUBSTATIONS. 


ALTHOUGH regeneration is frequently used for brak- 
ing electric vehicles, it sometimes gives rise to difficulties, 
particularly when the power supply is obtained from 
mercury rectifiers. For instance, during periods of 
light loading, it may happen that when one trolley ‘bus 


| is regenerating there is no other vehicle in the same 


which supplies steam for hotel services, and oil-fired | 
boilers are also provided for use in port and in emer- | 


gencies. The increase in power has required the provi- | 
sion of larger pumps for the salt- and fresh-water | 
circulating systems, together with larger lubricating-oil | 
pumps and coolers, and fresh-water coolers. Improved 
arrangements have been made for purifying the fuel 
oil, and Monitor alarm indicators have been fitted to 
the more important pipe systems. On the electrical | 
side, an emergency battery, supplying current at 
220 volts, and provided with automatic control, has 
been installed to maintain the essential services in the | 
event of failure of the main supply ; and in the refri- | 
gerated holds an equipment of 22 electrical long-distance | 
thermometers has been fitted. The old sounding-gear 
has been replaced by the latest type of magneto 
striction apparatus. The appearance of the ship has 
been considerably modified by the substitution of a 


| single large funnel for the two smaller funnels previously 


carried; an alteration which naturally involved a 
redesigned arrangement of the silencers and exhaust 
pipes. 

The associated revision of the uptakes has permitted 
some alteration of the passenger accommodation, which 
now provides for 262 first-class, 228 second-class and | 
211 tourist-class passengers. The vessel is scheduled | 
to resume her sailings on the. Southampton-Cape Town | 
service to-day. 


section to absorb the energy. Means for dealing with this 
surplus must therefore be provided, as the substation 
equipment is not normally able to provide a path for 
reverse power flow. This can, however, be effected 
either by loading resistances which are thrown across 
the line when regeneration occurs or by the provision 
of additional grid-controlled rectifiers connected as 
inverters and therefore capable of returning the excess 
direct-current power to the alternating-current network. 
The latter method is not generally practicable owing 
to the initial cost. The first method can, however, be 
applied satisfactorily. 

Hitherto, the reverse power has been absorbed in a 
resistance placed across the line by contactors, the 
latter being operated by a relay which responds to the 
excess “bus-bar voltage consequent upon regeneration. 
The main disadvantages of such an arrangement are 
the comparatively slow response of the voltage relay 
and the relatively long closing time of the heavy direct- 
current contactor. Further, an intermediate relay is 
sometimes found necessary, so that the total time that 
elapses from the initial voltage rise to the final closing 
of the main loading contactor may be as much as half 
a second. This delay has serious consequences. The 
time-constant of a trolley-’ bus motor, when regenerating, 
is short compared with the delay time of the contactor 
loading equipment, and the regenerated voltage has 
therefore time to build up nearly to its maximum 
value. This is indicated in Fig. 1, which is an oscillo- 
gram showing conditions prevailing when contactor 
equipment is used to absorb the regenerated power. 
As will be seen, the ’bus-bar voltage V begins to rise from 


| its initial value of 550 volts at ¢ the instant regen- 
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eration commences. The main loading contactor does 
not close until ¢,, by which time regeneration has raised 
the ’bus-bar voltage to 1,100. The current taken by 
the loading resistance is shown at I and this, of course, 
rises at the instant the ’bus-bar voltage is observed to 
drop. The contactor delay is approximately one-fifth 
of a second. This relatively short interval was achieved 
by operating the main loading contactor directly from 
the voltage response relay. In many cases, however, 
when larger regenerative loads have to be handled, an 
intermediate relay and larger main contactor would be 
necessary and the resulting delay would be greater. 
Clearly, the excessive voltage rise imposes a strain on 
insulation, and may cause the burn-out of any lamps 
connected across the line. 

The second disadvantage of contactor loading is the 
effect it has on the regenerating traction motor itself. 
The fact that a sudden load is thrown on the motor 
when its armature voltage is high produces adverse 
commutating conditions and may, in extreme cases, 
cause a flash-over. The braking torque is applied when 
the motor regenerated voltage is near its maximum 
value. The retarding action is therefore a maximum 
at its initial application, thus causing unnecessarily 
fierce braking. 

To obviate the foregoing objectionable features, 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, have introduced a new method of 
throwing a loading resistance across the substation 
*bus bars. The initial insertion of the loading resistance 
is accomplished without the aid of any moving parts, 
and takes place with a delay of the order of only a 
few milliseconds. An auxiliary controlled mercury-arc 
circuit is completed in order to insert the loading 
resistance as described below. Referring to the diagram 
given in Fig. 2, an excess ’bus-bar voltage is detected 
by a grid-controlled rectifier a, which is a standard 
B.T.-H. thyratron. The thyratron grid potential 
comprises two components, one being a portion of the 
direct-current ’bus-bar voltage derived from the potential 
divider 6c, which tends to make the grid positive, 
and the other a constant negative component obtained 
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from the rectifier d. This, being somewhat greater 
than the first component under norma] conditions, 
holds the thyratron in a non-conducting state. ‘A rise 
in line voltage of, say, 30 volts or 40 volts, makes the 
thyratron grid sufficiently positive to enable the 
thyratron arc to strike. Current, therefore, passes 
through the main loading resistance e, and thyratron a 
to the permanently-immersed ignitor of the ignitron f. 
This immediately initiates the hot spot in the mercury 
pool of the ignitron, and an arc strikes between the 
pool and anode. Thus the resistance ¢ is placed across 
the direct-current *bus bars. The resistance ¢ is so 
chosen that it can carry, at normal line voltage, more 
than the maximum regenerated current likely to be 
experienced. Hence the main rectifier continues firing 
during the regenerative period and the ’bus-bar voltage 
is held at its normal value. 

From Fig. 2 it will be noted that the contactor g 
is energised at the same time as resistance e. Hence 
the ignitron is short-circuited soon after it has per- 
formed the preliminary function of inserting the 
loading-resistance. This ement not only relieves 
the ignitron of load, but in extinguishing the ignitron 
arc performs the resetting operation which is necessary 
in the case of an arc fed from a direct-current supply. 
Auxiliary contacts on contactor g close contactor h, 
which inserts the “‘no load” resistance i, the latter 
being capable of passing enough current to load the 
main rectifier beyond its transition point (it being 
assumed that the usual interphase transformer is used 
with the main rectifier). The directional current 
device k serves to open the main loading contactor g 
when approximately zero regenerated current is 
detected ; or, more explicitly, when contactor g closes, 
an auxiliary normally-closed contact (in series with 
a relay coil 1) opens. The relay / is now under the 
control of relay m, and the latter opens when the 
regenerated current falls to zero. Relay / is then 
de-energised, and its contacts cause g to open. Thus 
the main loading resistance is taken off the ‘bus bars. 

Clearly, a period of regeneration such as would 








necessitate the insertion of resistance e may be followed 
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| by a period of no-load on the substation. Since it 


would be uneconomical to use resistance ¢ as a no-load 
resistance, resistance i is inserted as described above. 
The current carried by this resistance is relatively 
small, being of the order of 20 amperes. When con- 
tactor g opens, contactor A remains closed, but is now 
under the control of relay ». This relay is operated 
by the directional current device & and is de-energised 
when a forward current greater than about 25 amperes 
|is taken by the feeders. Contactor h then opens, 
removes the no-load resistance, and thus the equip- 
| ment is restored to its stand-by condition. It should 
be noted that the “ reset” time of the equipment is 
| virtually zero, because as soon as the are caused by 
|the current through resistance e is broken by con- 
| tactor g, the ignitron can refire to prevent build-up of 
| voltage. . 
Figs. 4 and 5 show front and rear views of the 
ignitron panel, which requires the same space as a 
| contactor-operated loading panel of the same rating. 
The panel can be made to line-up with other control 
panels in the substation. The cost is only a little in 
excess of that of purely contactor-operated gear. 

Fig. 3 is an oscillogram showing the rise of *bus-bar 
| voltage V when ignitron ‘control is substituted for the 
| contactor equipment. The same rate of regenerative 
| braking was applied to the same traction motor. The 
| thyratron control voltage was set so that “ firing ” 
| occurred if the direct-current ’bus-bar voltage exceeded 
| the normal by about 30 volts. From the oscillogram it 
| can be observed that the regenerated voltage was 

allowed to build up for only 0-004 second after this 
set voltage had been reached; also the maximum 
excess voltage due to regeneration was only about 50. 
Observation of a trolley-’bus motor during regenerative 
braking revealed the fact that with contactor loading 
there were some signs of distress at the commutator. 
Such signs were, it is stated, entirely absent with 
ignitron loading. While regenerative braking is the 
chief source of excess line voltage on traction systems, 
surges of the order of twice normal line voltage are 
sometimes experienced, and are due to the opening 
of highly inductive circuits, such as shunt fields. 
A relatively low impedance path is provided across 





| 
| 
| 
| 





the traction ’bus bars to suppress such surges by the 
‘ firing ” of the thyratron alone. This can be arranged 
to occur within about one millisecond after the initiation 
of the surge. 

Different ratings are made available largely by 
increasing the current-carrying capacity of the main 
loading resistance. The standard ignitron has a 
maximum short-time rating of 2,500 amperes, and 
therefore has a current capacity well beyond all normal 
requirements for this type of service. It can be used 
on traction systems up to 3,000 volts direct current. 
For the average conditions of trolley-’bus service, a 
main loading resistance having a short-time rating of 
the order of 200 amperes to 300 amperes will be suitable. 
When much greater regenerative loads have to be 
absorbed, it may be preferable to be able to insert the 
loading resistance in two steps, the second resistance 
being closed by a second ignitron only if another 
voltage rise is detected after the first ignitron has 
“ fired.”’ 





NOTES ON NEW BOOKS. 


Great strides have been made during the last few 
years in the technical aspects of asphaltic bodies 
under the pressure of rapidly-increasing production. 
The extensive modern road programmes adopted in 
various countries has had a marked influence on the 
industry, and it is an opportune time for the publica- 
tion of a fourth edition of Asphalts and Allied Substances, 
by Mr. Herbert Abraham (London: Messrs. Chapman 
and Hall, Limited, price 31. net). Much of the subject- 
matter in this work has been revised and expanded, 
and some new chapters have been included ; the biblio- 
graphy has been extended to include recent publica- 
tions on the subject and the patent literature references 
have been arranged in a more convenient manner. 
The general sequence of the previous editions has, how- 
ever, been maintained. The section dealing with 
methods of testing has been entirely re-written, and is 
now more in accord with modern practice ; it includes 
some of the standard methods which have been adopted 
during the last few years in the United States and in 
European countries. Many physical and chemical 
tests have been devised and adopted in the testing 
and evaluating of asphalts and allied substances, but 
long experience of the great variations in a product 
derived from widely differing sources still remains a 
valuable asset in assessing deésirable properties when 
the material is to be applied for a specific purpose or 
in a particular industry. 





The advantages of copper as an alloying element in 
the steel and iron foundry are dealt with in detail in 
a well-written little volume issued by the Copper 
Development Association, Thames House, Mill 
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London, 8.W.1. In the publication, which is entitled 
Copper in Cast Steel and Iron and is intended for 
foundrymen, metallurgists and engineers, an endeavour 
is made to summarise the results of recent research on | 
the influence of copper on cast steel, malleable iron, 
mechanical 


and cast iron. It is shown that the 
properties of cast steel are considerably improved by 


additions of between 1 per cent. and 3 per cent. of 
Copper is also a useful addition to alloy 
steels ; for example, it enhances the resistance of the 


copper, 


plain-chromium stainless steels to sulphuric and hydro- 
chloric acids. The effect of copper on blackheart 


malleable iron is to increase the rate of formation of 


temper carbon to a marked extent, and hence to permit 


a considerable reduction in the annealing cycle. The 
addition of copper, moreover, produces an increase in 
the tensile strength and toughness of the material. The 


action of copper on grey cast iron is that of a graphi- 


tiser ; it is shown to refine the graphite and to strengthen 


and toughen the matrix. The volume enters very 


thoroughly into the scientific aspects of the questions 


with which it deals, and reference is made to 48 articles, 
papers and works by various authorities, 
references are given in the form of a bibliography on 
the subject. Many diagrams and reproductions of 
micro-photographs are included in the volume, which 
contains 136 pages and is bound in cloth. In common 
with other publications of the Association, copies arc 
imsued gratis to interested engineers on application 
being made 


The modern gold mine of repute is not an enterprise 
fantastic profits are obtained but rather an 
industrial proposition run on sound business lines, in 
which the utmost efficiency is called for in all depart 
ments. Obviously the manner in which the actual 
mining operations are conducted underground is 
likely to provide the decisive factor in the success o1 
failure of any mine. Underground Practice in Mining, 
by Mr. Bernard Beringer, published in London by Messrs. 
Mining Publications, Limited, price 21s., now in its 
second edition, is a volume of handy size, conveniently 
arrange , which describes concisely and clearly the 
various phases of underground mining with special 
consideration of the question of efficiency. Inevitably 
during the ten years that have passed since the first 
edition of Mr. Beringer’s book was published many 
changes have taken place and these have necessitated 
a considerable amount of revision and enlargement. 
The new edition is fully representative of modern 
practice, and although the author has had experience 
in various parts of the world, and is in no way pre- 
judiced, his examples refer mainly to the South African 
woldfields, which, it may be said, is all to the good, since 
mining there is not only carried out on extremely 
modern lines, but is organised on a basis which permits 
only a high standard of efficiency in each individual 
aspect of underground activity. Stoping efficiency on 
the Rand has been improved in a period of five years 


where 


by as much as 500 per cent. to 800 per cent., this | 


improvement being accompanied by lower explosives 
consumption. With the increased depth of mines and 
their more intensive exploitation the question 
ventilation has become a subject of primary importance. 
Hence no apology is necessary for the inclusion of four 
chapters on this subject. The chapters on mine 
sampling are of special value to mining engineers and 
students who have not had the opportunity of obtaining 
practical experience in sampling in a South African 
mine, and the volume contains many other excellent 


features, though it is unfortunate that the publishers | 


could not see their way to publishing it at a lower price 
and thus bringing it within the reach of a larger circle 
of readers. 


With the constant caanges necessary to meet the 
ever-increasing demands of progress, technical literature 


which one day may be regarded as in step with modern | 


developments, will be found lagging behind after only 
a short period unless revision is made at frequent 
intervals. Further, due to new spheres of application 
and special conditions, the task of keeping pace with 
progress is almost beyond the scope of any one in- 
dividual and it would appear that future technical 
literature will tend to develop along the lines of col- 
lective works rather than of ‘ndividualistic efforts. 
the realm of non-ferrous metals a new handbook 
falling into the first category and entitled Werkstoff 


handbuch Nichteisenmetalle has just been published 
by the Deutschen Gesellschaft fiir Metallkunde 
of the Verein deutscher Ingenieure, It is a col- 


lective work of 37 pamphlets with 178 pages, 118 illus- 
trations and 13 tables. Corresponding to the most 
recent state of development, sections A, B and C of 
this handbook, which has been out of print since 1934, 
have been completely revised and supplements a 
section on light metals which has already appeared. 
Section A contains papers on casting, solidification, the 
constitution and properties of alloys, re-crystallisation 
and corrosion. Section B deals with the mechanical 
and other methods of materials, and has 
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been completely revised. In addition, there are con- | accompanying illustration, in the foreground of which 
tributions dealing with fatigue, abrasion, the | is an elevated platform to receive the roughly broken 
suitability of materials to undergo workshop processes, | moulds from the crane buckets at the left. The 
&e. Section C has been considerably amplified and | platform will hold 40 tons of material and is provided 
deals with the physical, chemical and crystalline | with a grid in its floor directly over the crusher seen 
structures, and the application of X-rays and optical | below it. The used sand is shovelled by hand through 
methods for certain tests. The various theses have | the grid and, passing through the crusher, is reduced 
been subject to considerable change and in their new | to its original grain size. It must not be imagined. 
form offer concise and explicit explanations which | however, that the resulting product is uniform o1 
will be of particular interest to all owners of the section | suitable for use. On the contrary, it requires grading. 
on light metals who may be interested in modern| The discharge from the crusher, then, after being 
developments in this subject. The book is published | deposited on a horizontal belt conveyor and passed 
in Berlin by the V.D.1.-Verlag, G.m.b.H., at the price | through a magnetic device to remove stray iron, is 
of 15 marks. elevated to a sereen which classifies it into three 
products. The first of these over-size material. 
which is returned directly to the crusher for furthe: 
treatment ; the second is sand of the requisite grain 
size, and therefore usable; while the third is under 
size material, that is, sand of too fine a grain size and 
| COMPANY, LIMITED. such cement dust as may be present in the old sand. 
| This under-size material is discharged into a small 
THE casting of bronze propellers and other parts has | hopper, from which it is loaded into bags for disposal 
| for long demanded a technique of its own, with the | as waste. 
result that many large castings of this nature are now! The usable sand as it leaves the screen is deposited 
jee whee not in a general engineering foundry, but on to a distributing conveyor, which spreads it evenly 
|in that of a specialist firm, of which Messrs. The|in a storage hopper having a capacity of 80 tons. 
| Manganese Bronze and Brass Company, Limited, | This hopper is visible in the illustration above and 
Caxton House, Westminster, London, 8.W.1, may be | behind the platform, the elevator casing from the 
cited as an example. Part of this technique consists | crusher to the screen being readily identifiable. The 
of employing appropriate moulding materials which | cylindrical hopper to the right is one of two mixing 
| require careful attention both as regards selection and | hoppers. These are charged as necessary from the 
treatment. Messrs. The Manganese Bronze and Brass | storage hopper by a bucket elevator, which serves 
| Company have, however, recently discarded the more | either unit at will. Such new sand as is required. 
| conventional methods and have substituted for them the | together with the correct quantity of cement, is added 
“* Randupson ” cement-sand process in their foundry | before the material reaches the mixer, which is of the 
at West Ferry-road, Millwall, E.14. The preparation | pan-mill type. A metered amount of water is added 
plant for the cement sand has been designed and | during mixing. which operation is carried on for as 
installed by Messrs. August’s, Limited, Exmoor-street, | long as may be necessary for the quantity in hand. On 
Halifax. following that firm’s similar installation at the | completion of the mixing the cement sand is dis- 
Penistone works of Messrs. David Brown and Sons | charged, through a door in the bottom of the mixer. 
(Hudd.), Limited, though we believe that the Millwall | into wheeled tubs for distribution on the moulding 
installation is the first of its kind to be employed in| floor as required. The dust is continuously extracted 
the manufacture of bronze propellers. We understand | by a suction fan driven by a 20-h.p. motor. The whole 
that the new process, as applied to these castings and | of the plant where dust is likely to arise is carefully 
others of different type, has shown that the grain size | hooded and suction pipes led from the points con- 
| of the cast bronze is finer and more uniform, a condition | cerned, such as the elevator to the screen, the distributing 
conducing to longer life as it improves resistance to | conveyor to the storage hopper, the elevator from the 
both erosion and corrosion, while a much greater | storage-hopper boot and the mixing units. Some of 
degree of accuracy is reached in the castings. | these pipes can be made out in the illustration. The 
The plant has now been in operation for some three | collected dust is deposited in a hopper outside the 
months, and though the site presented difficulties, the | foundry, from which hopper it is drawn off at intervals, 
working of the foundry has been generally improved | and disposed of as waste material 
and more floor space is now available. One of the | 
cardinal requirements was that the sand recovered from 
broken moulds should be properly graded for re-use, 
dust, in particular, being carefully removed. The 
output capacity of the plant is 12 tons per hour of | 
freshly prepared and mixed cement sand, used cement- | ¢5¢,) output in the first seven months of 1938 was 
2.272.000, against 4,180,000 during the corresponding 
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Tue Woritp Ovurrvct oF Motor Cars.—-According to 
the current issue of the journal Tin, the world output o! 
motor cars in July, 1938, totalled 266,000 vehicles. 
against 308,000 in June and 579,000 in July, 1937. The 


sand moulds being dealt with at the rate of 8 tons 2. 
per hour. The plant at Millwall is shown in the | period of 1937, representing a decline of 46 per cent. 
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THE ADAPTATION OF THERMAL 
POWER STATIONS TO WORK 
IN CONJUNCTION WITH WATER- 
POWER STATIONS. 


Ln our issue of September 16, we summarised a paper 
which dealt with the combined operation of steam and 
hydraulic power stations for the electricity supply of 
Paris, which was read by M. d’Harcourt at the congress 
of the Syndicat Professionel des Producteurs et Dis- 
tributeurs d’Energie Electrique, held at Lille from 
June 9 to 12. M. d’Harcourt’s paper was followed by 
one presented by M. Coste, which dealt with the same 
subject from the point of view of the operation of the 
steam stations. He referred particularly to the tech- 
nical and economic problems with which those operating 
these stations are faced owing to the necessity of 
maintaining large steam sets in operation, floating on 
the line but delivering no power. The purpose of these 
sets is to take up the load instantly in case of failure of 


below 20,000 kW, and that with boilers rated at from 
133 tons to 150 tons of steam per hour it was not 
desirable to reduce the output below 50 tons of steam 
per hour (operating with two burners). In view of the 
increasing supplies of hydraulic power and the corre- 
sponding necessity for cutting down the power generated 
by the steam stations, it became desirable to consider 
the possibility of reducing the minimum output at 
which steam units could be operated. This necessity 
may be illustrated by considering the case in which 
the steam load is carried by two units each of a 
minimum output of 20,000 kW. The units would 
represent an active reserve of some 70,000 kW. If 
now it was necessary to furnish a further reserve of 
30,000 kW, it would be necessary to start up a further 





one or more of the transmission lines connecting Paris 
with the main area of water-power generation 300 miles | 
away. M. d’Harcourt called these machines running | 
on no load “ réserve tournante.” We translated this | 
term as “ active reserve ” when dealing with his paper, 

and the same expression is employed in the summary | 
of M. Coste’s paper, which follows. 

M. Coste began by pointing out that as every effort | 
has been made to utilise the whole of the power offered | 
by the hydraulic stations, the result has been that the | 
older and less economical steam stations have become | 
purely peak-load stations, while the more modern | 
stations have had to face a reduction in output. These 
conditions have raised difficult problems both of 
finance and working, in view of the large amount of | 
active reserve which it is necessary to keep in operation | 
and the variable conditions under which the stations 
have to work, while at the same time maintaining | 
the frequency constant. The calculation of the in- | 
crease in operating expenses due to these new condi- | 
tions has proved to be a difficult matter and has | 
caused much controversy between the various autho- 
rities concerned. The regulation of the frequency | 
involves a reduction in the output of the steam units | 
owing to the speed variations to which they are 
subjected, but with modern plant this reduction has 
little effect on the efficiency and is of secondary | 
importance compared with the measures necessary to | 
maintain continuity of supply in a network partly | 
dependent on the transport of energy over great | 
distances. 

M. d’Harcourt indicated in his paper that as the | 
220-kV transmission lines from the Massif Central | 
were not of the most modern construction, it was | 
prudent to maintain an active reserve in the Paris | 
thermal stations equivalent to the total power fur- 
nished by these lines. Actually, since the failure of 
January 29, 1938, active reserve has been maintained 
to cover this condition. The actual and potential 
outputs of the steam stations during a typical day, 
January 21, 1938, are plotted in the curves of Fig. 1. 
Curve a shows the actual power furnished by the 
steam stations, curve 4 the actual power plus active 
reserve covering the most heavily loaded transmission 
line, and curve c the actual power plus active reserve 
sufficient to cover the whole of the power transmitted 
from the Massif Central. This latter is the condition 
under which the steam stations are now operated. 
It will be seen that at the peak the active reserve 
amounts to 150,000 kW, while were the system fed 
only by steam stations it would be necessary to carry 
an active reserve of only 50,000 kW to cover the falling 
out of a turbine unit. The cost of carrying this active 
reserve may be calculated with reasonable accuracy. 
For L’Union d’Electricité alone the strict application 
of the new arrangement for January, 1938, would have 
involved an extra production cost of about 600,000 
franes. This figure is probably a maximum, because 
during that month the hydraulic energy delivered was 
very great and also because in the winter the active 
reserve at the peak has to be covered by the less 
economical machines. The maintenance of this active 
reserve in the interest of security of supply is an 
expensive activity, and the authorities operating the 
steam stations may legitimately demand remuneration 
to cover it. 

There is another aspect of this matter which is of 
importance. The application of the new basis of 
active reserve during this month of January, 1938, 
would have resulted in a reduction of 4,700,000 kWh 
in the hydraulic energy actually utilised in the Paris 
area, the total hydraulic power furnished being 
91,377,532 kWh. The reason for this is that it is not 
possible to maintain a steam unit (turbine and boiler) 
in operation below a certain minimum output if it is 
to run under stable conditions and to be in a position 
to take over a considerable load at any moment. In 
1936 the operators of the Arrighi station indicated 
to the load dispatchers that with 55,000-kW turbine 
units it was not desirable to reduce the load carried 
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machine. This would at once require the absorption 
of 20,000 kW of additional steam-generated power, 
representing the minimum load of the machine, and 
diminishing by the same amount the hydraulic power 
which could be utilised. 

In view of these circumstances, L’Union d’ Electricité 
has studied the question of operating the steam units 
at a lower minimum output, and it is now possible 
satisfactorily to operate the 55,000-kW turbines at 
Arrighi at an output of 15,000 kW and the 135-ton to 
150-ton boilers at an output of 15 tons of steam per 
hour (with one burner). As a result of further modifica- 
tions which are now being carried out, particularly in 
the direction of re-heating the feed tanks at low load to 
prevent gas absorption by the feed water, it is hoped 
that it will be possible to operate these steam units at 
an output of about 8,000 kW. At Gennevilliers station 
experimental work is being carried out with the object 
of enabling the Ladd pulverised-fuel boilers to be 
operated at an output of 10 tons of steam per hour. 
It is also proposed to equip one of the 40,000-kW units 
so that it can be run as a synchronous motor. The 
result of a test run on one of these machines arranged 
in this way, which was carried out on February 16, 
1938, is plotted in Fig. 2. It will be seen that, from 
zero output, the machine was delivering 38,000 kW in 
five minutes. 

As pointed out in the paper by M. d’Harcourt, there 
is at present an excess of steam power available in the 
Paris area, and it is always possible for the hydraulic 
supply to obtain immediate assistance from the steam 
stations up to 100,000 kW or 150,000 kW. In some 
years, however, as the demand increases, the steam 
plant will cease to be superabundant. No doubt, by 
that time the protective arrangements of the overhead 
lines will be improved and further lines will be con- 
structed, bringing supplies from different districts, 
so that the possibility of failure of supply owing to 
line troubles will be decreased. None the less, the 
putting into service of new hydraulic stations, some of 
which are only projected, but some of which are under 
construction, will result in the relative importance of 
the supplies to Paris from water-power stations being 
still further increased, and it is not unreasonable to 
suppose that in the future steam-generating capacity 
of from 100,000 kW to 150,000 kW will have to be 
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failure of the transmission lines and which will be 
practically unproductive. 

This consideration leads to the conclusion that at 
least a part of any new steam plant, which may be 
required in the future to replace that which will in 
time become obsolete, will have to be designed with 
special characteristics. The more important of these 
are capacity to operate satisfactorily on very low 
loads ; capacity to carry instantaneous overloads, and 
great rapidity in startimg up. It may be noted that, 
at least in the present state of technical development, 
these characteristics are incompatible with high 
thermal efficiency. They practically eliminate very 
high pressures, high superheats, reheating, multi- 
cylinder turbines, and, in fact, most of the means by 
which designers hope to still further increase thermal 
efficiency in the future. It would be singularly unsatis- 
factory if it were found necessary, in the interest of 
security of supply, to design an important part of 
future extensions deliberately of low thermal efficiency. 

What appears to be at least a partial solution of the 
| problem of stand-by power which is presented may 
possibly be found in the employment of pump storage. 
An installation of this type has been projected for the 
Seine Valley, in which there are a number of favourable 
sites. The geographical position of these sites is such 
| that they may be considered to be situated within the 
| Paris area, the most distant being not more than 
| 60 miles away. Such an installation could be connected 
|to the city by a 60-kV network which would provide 
| great security of supply. This pump-storage station 
| has been projected from the point of view of supplying 
| the peak load. It would be desirable, however, that 
it should be constructed so that in addition to fur- 

nishing, say, 50,000 kW to 60,000 kW of power at the 

| peak, there should be a further reserve of energy, 
| carried possibly in a reservoir at higher level, which 
| would normally be dormant but would be available to 
| give a supply for two or three hours in case of emer- 
|gency. It would in this way form a stand-by in case 
of failure of the transmission lines and would help to 
relieve the sudden call on the steam stations. The 
| pump-storage project is being re-studied from the 
point of view of this additional service. 














HARMONIC POWER IN IRON 


TESTING.* 


By James Greia, M.Sc., A.M.I.E.E., and 
Joun E. Parton, B.Sc. 


'BuE difficulties involved in maintaining closely 
| sinusoidal alternating induction in an iron core under 
conditions in which saturation is approached render it 
| Necessary, in iron testing, to take into consideration 

the effects which may be produced by deviations from 

the sinusoidal flux condition on measurements of 
permeability and energy losses. Provision is made, 
for example, in the appropriate British Standard 
Specification,} for the correction of iron-loss measure- 
ments made under conditions in which the flux wave 
deviates by more than a specified amount from the 
ideal sine-wave form. 

In making measurements of iron loss under incre- 
mental conditions, at 50 cycles, with a co-ordinate 
alternating-current potentiometer it is found that, 
when saturation is approached, the power-loss indica- 
tions may become quite sensitive to changes in the 
ohmic resistance of the exciting circuit. An investiga- 
tion into the relation between power-loss indications, 
exciting-circuit resistance and the distortion of the flux 
wave, for a particular ring specimen, was the subject 
of a communication} presented to Section G at Notting- 
ham last year. The present paper records the results 
of some further work in which these variations in power 
loss indications are investigated in greater detail. 

In making power measurements with the alternating- 
current potentiometer, it is necessary to bear in mind 
that the quantities observed are the fundamental 
components of voltage and current and their phase 
difference and that, where harmonics are present in 
the supply or where the circuit is non-linear, the total 
power in the various circuit elements may differ appreci- 
ably from that calculated from the potentiometer 
indications. Ideally, if either the voltage or current 
involved in the measurement is perfectly sinusoidal, 
the total power is identical with that measured in terms 
of fundamental components and, practically, it is only 
necessary to ensure that the ideal sinusoidal form is 
approached by one of the quantities sufficiently closely 
to give the required degree of accuracy in the power 
measurement. That is to say, the harmonic power 
must be kept below some assigned percentage of the 
total. This, in iron testing, is synonymous with the 


* Paper read before Sections G and A of the British 
Association at Cambridge on Monday, August 22, 1938. 

+ B.S.8. No. 601-1935. 

t See ENGINEERING, vol. cxliv, page 439 (1937). 
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maintenance of a closely sinusoidal flux wave form. 


If, in the iron testing case, a sinusoidal source of | 


negligible impedance is provided, the power input to 
the complete circuit will be wholly at fundamental 
frequency, but, owing to the non-sinusoidal character 
of the magnetising current, power at harmonic frequen- 
cies will be dissipated in the ohmic resistance of the 
exciting circuit and the power in the various elements 
of the circuit will therefore contain both fundamental 
and harmonic-frequency components. The important 
point to be appreciated is that, in this case, the E.M.F. 
source being assumed free from harmonics, the har- 
monic components of current result from the presence 
in the circuit of a non-linear circuit element, the iron- 
cored coil, which is operating as a frequency changer 
converting some of the power which it absorbs at 
fundamental frequency into harmonic power, part of 
which is absorbed as a harmonic iron loss and the 
balance dissipated as a harmonic ohmic loss in the 
exciting circuit. 

In order to visualise how the power absorbed at 
fundamental frequency from an impedanceless source 
is distributed among the circuit elements in an 
iron-testing circuit, it is convenient to redraw the 
actual exciting circuit in the form shown in Fig. 1. In 
the redrawn circuit, Rezy comprises both the effective 
resistance of the circuit external to the exciting wind- 
ing and the ohmic resistance of the exciting winding. 
Similarly, X,sz includes the leakage reactance of the 
exciting coil. T and T’ are the imaginary terminals of 
a resistanceless exciting winding on the specimen. 
This resistanceless winding has, however, an effective 
or transferred resistance due to the energy losses in 
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fundamental-frequency power and, if possible, the made comparing the indications on non-inductive load 


harmonic power at the imaginary section T T’ would 
be measured separately, together with the fundamental 


| with those on a circuit of 0-3 power factor. With a 
needle potential of 10 volts R.M.S. the instrument 


and harmonic components of the exciting current. The | calibration was found to be practically independent of 


proposition stated refers specifically to a sinusoidal 
source. The possibility of obtaining agreement 
between the harmonic power crossing the section T T’ 


and the quantity I,R depends upon the extent to 
which the following two conditions are satisfied :— | In order, 


|(1) That the source is practically sinusoidal on no load 


the iron itself, and both the effective resistance and 


effective reactance of the coil reflect the non-linear 
characteristics of the iron core. To the left of the 
section T T’ there is no source of harmonic power, as 
there are no non-linear impedances, but, in operation, 
harmonic power will be dissipated in this portion of 
the circuit due to the flow of harmonic currents in the 
resistance R,zy. At the section T T’ the flow of har- 
monic power must therefore be from the load towards 
the source. 

Now, the total power crossing the section T T’ 
the sum of the fundamental-frequency power and the 
harmonic power. If, therefore, the flow of harmonic 
power is from load to source the power input to the 
load must be wholly at fundamental frequency. It 
therefore follows that the fundamental frequency 
power input to the load supplies both the power 
dissipated in the load and the harmonic power dissipated 
in the external circuit. Thus the following relation* 
holds : 

Power dissipated 

in load 


18 


power input 
to load 


harmonic power in 
external circuit 


The term Total Power, W;, will be used to denote 
the true iron loss, i.e., the resultant power crossing 
the section TT’, the term Fundamental Power, Wy, 
to denote the fundamental-frequency power crossing 
this section, i.¢., the total input to the load, and the 
term Harmonic Power, Wa, to denote the harmonic 
power dissipated in the external circuit, i.e., the circuit 
to the left of TT’. It should be noted that an ideal 
wattmeter located at the section T T’ reads the resultant 
power crossing the section, automatically performing 
the subtraction of power output from input, and thus 
reading the total power dissipated in the iron in the 
normal way. A “ selective’ power-measuring device 
arranged to measure power at fundamental frequency 
only, would read the power input to the load and thus 
include the harmonic power which is returned to the 
external circuit. The terminals T and T’, being 

inside ’’ the resistance of the exciting winding, are 
physically inaccessible, but can, in practice, be replaced 
by the actual terminals of a search coil wound on the 
iron core itself, 

The alternating-current potentiometer is such a 
selective power-measuring device, and _ therefore 
measures the power input to the specimen, which will 
be in excess of the power dissipated in the specimen 
by the amount of the harmonic power dissipated in 
the external cireuit. That is to say, the inevitable 
error in a loss measurement at fundamental frequency 
only, is directly proportional to the harmonic power in 
the external circuit, This simple relation suggests the 
possibility of estimating the accuracy of an iron-loss 
measurement made by alt«rnating-current potentio- 
meter from a knowledge of the circuit resistance and 
the harmonic content of exciting current, for, repre- 
senting the R.M.S. value of the harmonic components 
of exciting current by I, and the exciting circuit 
resistance by Res, the harmonic power dissipated in 
the exciting circuit is I} Rey. Evidently this simple 
relation will be of utility only if the effective resistance, 
Rezy, of the external circuit to the harmonic currents 
differs inappreciably from its direct-current value, R. 

In order to investigate this point it was decided to 
undertake a series of tests in which the total power, 

° @ 


Dannatt, M.Se., A.M.1.E.E., Journal of Scientific 


Instruments, Vol. X, No. 9, page 276. 


| meters with variations in needle voltage. 


and can be regarded as remaining sinusoidal when 
passing a distorted current. (2) That the effective 
resistance of the external circuit to the harmonic 
currents is indistinguishable from its direct-current 
value. The source, on open circuit, was known to 
have less than 1 per cent. harmonic content; the 
extent to which the other requirements were fulfilled 
was to be inferred from the results of the tests. 
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Experimental Tests.—In these tests a quadrant 
electrometer was employed as a wattmeter. Theoreti- 
cally the electrostatic wattmeter is an ideal laboratory 
instrument for power measurements of this class, 
particularly in respect of the facts that its potential 
circuit imposes no appreciable load on the search coil 
and that the loss in the current shunt can be eliminated 
from the indication by suitable connection. Practically, 
however, the limitations of the instrument are some- 


what severe and a good many practical difficulties | 


were encountered in making the measurements. The 
electrometer was employed purely as a “ transfer” 
instrument. Each electrometer reading representing 
an actual measurement involving non-sinusoidal 
voltages was reproduced by connecting the instrument 
to a calibrating circuit supplied with sinusoidal alter- 
nating current, and the power in the calibrating circuit 
corresponding to the indication was measured by 


Tanie I. 


Lohys Specimen, Hp 0, 165 Turns, 1-19 ohms. 


? 


By W, Ww f W, I, RK 
10-0 Not measurable 

12-8 0-25 0-254 
14°25 1-03 1-145 
15-48 5-19 5°32 
16-26 12°23 12-30 


alternating-current potentiometer. The R.M.S. 
voltage was adjusted, with the calibrating circuit, to 
be the same as that involved in the original measure- 
ment. This was done in order to obviate any error 
due to the well-known variation of sensitivity of electro- 
In order to 
check that the instrument was free from wave-form 


| error, a comparison was made between the indications 


on non-inductive load (a) with sinusoidal applied 
voltage ; and (b) with an applied voltage having a 


|30 per cent. harmonic content, the R.M.S. value of 





the applied voltage being maintained the same in each 
ease by dynamometer voltmeter. A test was also 





needle | 


wave form or power factor over a convenient range of 
R.M.S. quadrant voltage, 0-2 volt to 0-6 volt. 

The primary purpose of the investigation was in 
| relation to iron testing under conditions of polarisation. 
however, to minimise the possible number of 
|sources of initial experimental difficulties, the pre- 
| liminary tests were carried out without polarisation. 
| The first tests were made on a Lohys specimen con- 
| sisting of 72 ring stampings, external diameter 7 in.. 
|internal diameter 6 in., thickness 0-0174 in., and 
| weight 1°19 kg, with an exciting winding of 165 turns 
}and a total circuit resistance of 1-19 ohms. Funda- 
| mental power to the specimen was read on the 
' alternating-current potentiometer in the normal way 
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| and the total power by the electrometer. The harmonic 
content of the exciting current was determined by a 
distortion-factor meter of the type described in the paper 
to which reference has already been made. The principle 
| of the measurement is identical with that previously 
'employed for the measurement of the distortion of 
an induced-voltage wave. The fundamental component 
of exciting current having been measured on the 
potentiometer by balancing the voltage drop across a 
current shunt, the vibration galvanometer circuit is 
opened in this balanced condition. The resultant 
voltage appearing in the galvanometer circuit is 
then the harmonic component of voltage diop across 
the shunt, and is proportional to the harmonic current 
|in the shunt. If this harmonic voltage is suitably 
amplified and applied to a thermal instrument, an 
indication will be obtained proportional to the R.M.S. 
value of the harmonic content of the exciting 
current. By applying a known fraction, tapped 
from a calibrated potentiometer, of the total voltage 
across the shunt to the input of the amplifier and 
adjusting the value of this input voltage until the 
same indication is obtained on the thermal instrument, 
the potentiometer reading then gives the distortion 
factor of the exciting current expressed as the fraction 
R.M.S. Harmonic Content 
RMS. of Total Wave 
Writing I, for the R.M.S. value of the fundamental 
component of exciting current and D for the distortion 
factor, defined above, the value of I, can be obtained 
| from the following relation : 


Dp 
LV pe 


Assuming the effective resistance of the complete 
exciting circuit to be the same as its direct-current 
value, the harmonic-power dissipated in the exciting 
circuit can be calculated from the relation Wa = InResz. 

As has been previously stated, it was necessary to 
maintain constant R.M.S. needle volts on the electro- 
|meter in transferring from measuring to calibrating 
| circuit. This involved a measurement of R.M.S. search- 
coil volts. In order to avoid loading the search coil, 
la valve voltmeter was employed for this purpose. It 
| was recognised that some error would be introduced by 
| the inaccuracy of this type of instrument on non- 
sinusoidal waves, but a comparison of the valve volt- 
meter against a dynamometer instrument on a distorted 
| wave similar to that actually obtained showed the 
| instrument to be in error by less than 4 per cent., and 
| it was estimated that the resultant maximum error in 
| power measurement would be less than 0-5 per cent. 
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The results of this test are given in Fig. 2 and Table I. 
It will be seen from Table I that the harmonic watts, 
as measured by the difference between fundamental 
power and total power, are in reasonably good agree- 
ment throughout the range with those calculated from 
the expression I,R. There is also, as shown in Fig. 2, 
little deviation between fundamental power and total 
power until the value of 8,, the peak fundamental 
component of alternating flux density, exceeds 12,000 
Gauss. 

Tests under Polarised Conditions.—In these tests, as 
in previous work, both alternating current and polarising 
direct current were carried by the single exciting 
winding on the specimen. Theoretically, the presence 
of direct current in the circuit ought not to affect the 
operation of the electrometer as a wattmeter. Actually, 
however, it was found that a direct P.D. between the 
quadrants, with alternating current on the needle, dis- 
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placed the electrical zero of the instrument, and it was 
necessary to block out the direct current from the quad- 
rants by a condenser-leak arrangement. It was apparent 


that, as an alternative to estimating the harmonic 


TABLE II. 
Lohys Specimen, Hp = 5-0, 495 Turns, 3-0 Ohms. 


B, | W, 1, 
| 

1-91 | 0-047 | 9-057 
2-19 0-077 0-0785 
2-47 | 0-115 0-115 
5-62 | 0-51 0-494 
8-49 6| 0-836 | 0-824 
11-38 1-24 | 1-905 
14-22 | 1-88 | 1-92 
16-65 10-6 10-9 


power by the difference between total input to the 
specimen and total power loss in the specimen, it should 
be possible to measure the harmonic power directly, 
for, if the fundamental component of either of the 
P.D’s. applied to the electrometer were suppressed, the 
deflection of the instrument should then be propor- 
tional to the harmonic power only. Two methods of 
fundamental suppression were available, the filter- 
bridge method and the potentiometer method, both of 
which were described fully in the previous paper.* 
The limitations imposed by the characteristics of the 
electrometer, in particular the need for a constant 
R.M.S. needle voltage, affected both the choice of 





* Loc. cit. 








a method of suppression and of the quantity from 
which the fundamental was to be suppressed. The 
most satisfactory niethod practically, was found to be 
that of suppressing the fundamental component of 
“ current potential’ by means of the potentiometer, 
applying the harmonic residue to the quadrants of the 
electrometer and the search-coil voltage to the needle. 
The harmonic watts determined in this way were, in 
general, in agreement within about 2 per cent. or 
3 per cent. with the values obtained by the difference 
| method. This agreement was taken as an indication 
| that the electrometer and its associated circuits were 
| operating satisfactorily. 

| The results of a particular test on the Lohys specimen 
| with a polarisation, H,, of 5-0 Oersteds, 495 exciting 
| turns, and a circuit resistance of 3-0 ohms, are given 
{= Fig. 3 and in Table II, in which a comparison is 
made between the measured values of harmonic watts 























| and the values of I, R. The values of the distortion 
factor, both for exciting current and induced voltage, 
are plotted in Fig. 4 together with the corresponding 
curves for the unpolarised test (Fig. 2). The circuit 
resistance of 3-0 ohms was not the lowest which could 
have been obtained, but any lower resistance would not 
have provided the requisite operating potentials for 
electrometer and amplifier. These results are typical 
of a number obtained with various polarisations, both 
on the Lohys specimen and also on a mild-steel 
specimen. In all cases, except one, the ment 
between the mean measured values of harmonic watts 
and the corresponding values of I, R was within about 
5 per cent. The one exception occurred in one of the 
preliminary tests in which a consistent discrepancy of 
about 12 per cent. was obtained. The circuit resist- 
ance used was abnormally high, quite outside the range 


} Taste Ill. 
Hp = 5-0, 495 Turns. 
| - 


| Ww 
_* x 100 per cent. 








W 
| Fs, ee a. oe gel a TI 
| 1,000 | yaaa) 
Lohys, | Mild Steel, 
| 1-418 0hms. | 1-376 ohms. 
! | 
50 16 | 1-87 
500 0:95 0-61 
2,000 | 5-15 . 








| eet es F aud bie 
| which is of practical interest, and the readings have 
|not, so far, been repeated. It is hoped, however, to 
| reproduce the condition and check the observations. 
| Fig. 5 shows the results of two sets of total power 
|; measurements on the Lohys specimen under widely 
| different circuit conditions for Hp, = 5-0, namely, 
3-0 ohms with 495 turns and 5-74 ohms with 165 
turns. It will be noted, that, up to a value of By, 
of about 10,000, the total watts are quite in- 
| sensitive to the circuit differences. Fundamental 
| watts and harmonic watts (not plotted) diverge 
| markedly for a B, value as low as 2,000. The distor- 
tion-factor values for the imduced-voltage wave 
corresponding to the extreme points of the upper and 
lower curves were approximately 12 per cent. and 
49 per cent., respectively. 

Having established that the harmonic watts could 
be determined with reasonable accuracy from the 
relation I, R, it was possible to estimate the discrep- 
ancy between fundamental power and total power 








under conditions where the harmonic watts were too 
small to be measured directly. Table III gives 
estimated percentage power discrepancies, for two 
different materials under operating conditions which 
are of practical interest. For the Lohys specimen the 
percentage discrepancy for a complete range of iy A 
values up to B, = 2,000 for Hy = 5-0 is plotted in 
Fig. 6. The reason for the presence of a minimum in 
this curve, close to the origin, has not as yet been 
investigated. The effect may be a genuine charac- 
teristic of the iron, but it is also possible that such an 
effect might result from the interaction of the har- 
monics produced by the source with those produced 

















by the load. It may be mentioned here that it was 
found practicable to estimate fundamental, total and 
harmonic watts with moderate accuracy by the measure- 
ment of “* cyclogram ”’ areas on the cathode-ray oscillo- 
graph. 

Discussion of Results —It will be seen from Fig. 6, 
where the percentage discrepancy between the potentio- 
meter indications and the total power dissipated in the 
Lohys specimen, for Hy = 5-0, are plotted against 

4’ that, even with this heavy polarisation, the dis- 
crepancy does not exceed 5 per cent. until 8B, = 2,000 
is reached. For lower polarisations, much higher 
alternating inductions are required to produce dis- 
crepancies of this order. Evidently, for the range 
of polarisations and superimposed alternating induc- 
tions which are of practical importance in incremental 
testing, the potentiometer will, under circuit conditions 
readily obtainable in practice, give quite high accuracy 
in the measurement of iron losses. In order, however, 
to retain any required degree of accuracy throughout 
a particular range of measurement, under given circuit 
conditions, it will be necessary to set a definite upper 
limit to the value of B,. 

It does not appear practicable to “ correct ’’ potentio- 
meter power loss indications to obtain the “ ideal” 
watts corresponding to the sinusoidal flux condition as 
can be done by extrapolation to a form factor of 1-11 
when a wattmeter method is employed in the un- 
polarised case. For this reason a definite specification 
of circuit conditions, together with limits of polarisa- 
tion and alternating induction appears desirable. It 
should, however, be noted that, even under conditions 
of polarisation (see Fig. 5), the total watts for any 
given value of B 4 are, over a wide range, practically 
independent of the circuit conditions, and the “ ideal” 
watts are therefore, presumably, indistinguishable from 
the measured watts over a similar range. 

The fact that the harmonic content of exciting 
current can be measured readily, and that the square 
of this quantity multiplied by the direct-ourrent 
resistance of the exciting circuit gives, to a fair degree 
of accuracy, the discrepancy between the potentio- 
meter indications and the total loss in the iron, suggests 
the possibility of using these quantities in determining 
and specifying practical test conditions. There is the 
additional consideration that the current distortion 
corresponding to sine-flux conditions is of intrinsic 
interest to designers, particularly in relation to non- 
linear distortion or cross-modulation effects in com- 
munication circuits. 

The suggestion that current distortion and direct- 
current circuit resistance might be used as criteria upon 
which to base limits for loss testing under incremental 
conditions is put forward tentatively in view of the 
limited experimental data upon which it is based, in 
particular the fact that experimental work has so far 
been confined to ring-type cores while practical interest 
will be centred on the performance of core assemblies 
of commercial types. 

The authors are indebted to Mr. Ernest Franklin, 
B.Sc., for assistance with the experimental work 
recorded in this paper. Grateful acknowledgment is 
made to Professor William Cramp, D.Sc., for his advice 
and helpful criticism throughout the course of the 
work, and to Dr. L. G. A. Sims for his continued 
interest. 








GENERATION OF ELxecrriciry IN GREAT BRITAIN. 
During the first eight months of 1938, the total amount 
of electricity generated by authorised undertakers in 
Great Britain was 15,288 million units, as compared with 
14,340 million units during the corresponding period of 
1937. The difference of 948 million units represents an 
increase of 6-6 per cent. 


Curomium PLaTInG.—Messrs. W. Canning and Com- 

ny, Limited, Great Hampton-street, Birmingham, 18, 
ms just issued an attractive brochure entitled Chromium 
Plating, an Historical Survey. Allusion is made to the 
early work of C. J. E. Junot in 1852 and of the develop 
ments which followed, and it is stated that the first 
mention of commercial chromium plating in this country 
appeared in a handbook on plating published in 1925 
by Messrs. Canning. Views are given of the equipment 
employed in 1926, and subsequently, and modern practice, 
as represented by the latest “ Roundabout” and 
“Straight Through” types of automatic plant, is 
described in an interesting manner. 
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40-TON ANNEALING FURNACE FOR STEEL CASTINGS. 
MESSRS. STEIN AND ATKINSON, LIMITED, ENGINEERS, LONDON. 
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40-TON ANNEALING FURNACE 
FOR STEEL CASTINGS. 


Tue annealing of steel castings, long recognised as 
imperative, presents difficulties when the castings 
are bulky or of irregular shape, as conventional types 
of furnace do not invariably provide even and control- 
lable heating. The products of Messrs. Kryn and 
Lahy (1928), Limited, are of this nature, ranging as 
they do from heavy bedplates to light ship's davits, 
railway wheels, and so forth, and to deal with them an 
improved annealing furnace of 40 tons’ capacity has 
been erected at the firm's Letchworth works by Messrs. 
Stein and Atkinson, Limited, 47, Victoria-street, 
London, S.W.1. The furnace is coal-fired and is 
interesting not only from its capacity, but from the 
fact that a completely uniform temperature obtains 
at all points in its volume. The construction of the 
furnace is shown in the sectional views given in Figs. | 
and 2, while its general appearance is seen in the 
illustrations of Figs. 3 and 4, above. The floor is 
formed by a heavy bogie, with a loading surface of 
22 ft. by 12 ft., and consists primarily of a base of 
heavy steel joists and plate on which is imposed a layer 
of insulating concrete covered by a thick layer of 
Seotch firebrick. The bottom of the bogie is provided 
with four inverted tee-bottomed rails arranged in pairs 
and running on a series of closely-pitched rollers with 





Bogie Borrom. 


a central flange. The bogie is drawn in and out of the | 


furnace by a pair of endless chains. These are seen in 
the foreground of Fig. 3. The construction at the sides 
of the furnace, in way of the bogie, which is clearly 
shown in Fig. 2, forms an adequate seal against the 
admission of cold air at the sides of the bogie. The 

















Fig. 4. 


door, shown in Fig. 3, is lined with firebrick on a 
backing of insulating concrete slabs, and is not sus- 
pended or hinged, but is lifted bodily by the shop 
overhead crane when access to the furnace is required. 
It is held in place by bolts at each corner, the ends of 
which are provided with tightening screws. 

The furnace is not of uniform cross-section. Referring 
to Fig. 1, it will be seen that the front portion just 
behind the door arch slopes upwards for about half 
the length of the bed and, as the top is also arched, 
the surface is thus conical. A short barrel vault 
follows and terminates in a vertical wall in which are 
ports admitting secondary air. The rear portion con- 
sists first of a length of barrel vault, and finally of a 
conical vault immediately above the hearths, of which 
there are two, side by side. These are fed with small 
coal from below by means of mechanical stokers with 
worm feed. The stokers are driven by independent 
electric motors through infinitely variable gears, so 
that the feed can be adjusted to a nicety in accordance 
with the requirement of the load on the bogie. Both 
the primary air and secondary air supply are derived 
from a motor-driven fan, and both supplies are indepen- 
dently adjustable. A view of the stokers, controls 
and air duct is given in Fig. 4. In normal working, 
the primary air supply is maintained at a rate such 
that incomplete combustion occurs, those gases which 
remain unconsumed being ignited at about the centre 
of the furnace by the entrance of the secondary air. 
The waste gases are led away at both the front and 
the back of the furnace into underground flues con- 
nected with a chimney stack. At the front the outlets 
consist of a pair of openings at the sides and close to 
the door; one of these openings is seen in Fig. 1. At 


FIRING PLATFORM WITH MECHANICAL STOKERS. 


the back three openings, seen in Fig. 2, are arranged at 
|the bottom of the bridge enclosing the hearths. All 
| five openings can be regulated by sliding tiles, and 
this, together with the variable speed and air regulation, 
| enables a very high degree of temperature control to be 
exercised. 
This control is not, however, automatic, but is based 
upon the readings given by a recording pyrometer. 
This instrument is a standard four-point Resilia strip 
| recorder made by Messrs. Foster Instrument Company, 
| Letchworth, and has a continuous chart lasting one 
|month and having rectangular co-ordinates. The 
record for 24 hours is always visible. As uniformity of 
| temperature is required in the furnace, there are four 
thermocouples in suitable sheaths disposed at different 
points in it. All are connected to the instrument, and 
| their readings are shown on the charts in dots of four 
| different colours. The dots of any one reading are so 
| close together that they form what is virtually a con- 
tinuous line. On a recent inspection of the furnace, 
examination of the instrument showed that the four 
lines thus formed were perfectly distinct, yet the lines 
themselves, over a period of about eight hours, were so 
close together that the track at a little distance looked 
like a single thick line of indeterminate colour. This 
demonstrated, of course, the remarkable degree of 
uniformity of temperature which was maintained in 
the furnace. ; 
| Should any line or lines diverge, the departure is at 
once observable by the furnace operator, who adjusts 
the controls to correct the error. The dots are made 
by periodic depression of the recording arm, which is 
otherwise free to take up its position according to the 
temperature at the moment. Depression of the arm 
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forces a typewriter ribbon on to the chart, thus leaving | 
a dot of colour. When one point has been marked | 
the instrument is switched over to another thermo- | 
couple and a dot of a different colour is produced as, | 
at the moment of switching, the ribbon is moved to 
expose a strip of another colour. This occurs for all 
four points in sequence. In the course of the change 
of position of the ribbon, it is retracted so that the | 
last dot on each track is momentarily visible. The 
instrument is driven by an accurately-timed synchro- | 
nous electric motor. This operates the change-over | 
switch and the other mechanism, and at the required 
intervals winds up the chart. There are no rubbing | 
contacts, the switching being effected by mercury | 
switches, while possible errors due to stray earth con- | 
| 
! 


nections are avoided by the use of double-pole switches. 

The heating cycle, as regards rise and fall and period of 

maintenance of the temperature is, of course, exhibited | 
by the chart, and the management is thus able to| 
verify that the cycle is in accordance with the specifica- | 
tion laid down by the technical staff. 








ROAD DEVELOPMENT IN GREAT | 
BRITAIN.* 
By F. C. Cook, C.B., D.S.0., M.C., M.Inst.C.E. 
(Concluded from page 380.) 


Road Materials.—Marked progress has been made in 
the manufacture and use of road materials during 
recent years. Inconnection with tar, new methods of | 
continuous distillation have been evolved, which 4 


at closer fractionation and the manufacture of a product 


Fig.1. SKIDDING TESTS OF ASPHALT SURFACE 
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of suitable viscosity and uniform quality for road 
purposes. An important step forward has been the 
production of a non-toxic tar which can be safely used | 
on roads draining into fishing waters without detriment | 
to fish life. Similarly a marked advance has been made 
in the use of bitumens, both natural and synthetic, 
for road purposes, and cold asphalt pavements are now 
in very general use. A further development has been | 
in the manufacture and application of emulsified | 
tar and bitumen. The mechanics of the breaking | 
of emulsions are more clearly understood, and the | 
control of viscosity without altering the bitumen | 
content has become standard practice in manufacture. | 
The use of cement concrete has been retarded in 
Great Britain to some extent by reason of the relatively 
short length of new road construction as compared | 
with what has been undertaken in other countries, | 
but within the last few years there has been an increas- | 
ing tendency to make use of concrete both in new | 
construction and in widening existing roads. Improved 
methods of mixing, the reduction of the water-cement | 
ratio, and the greater attention to the selection of | 
suitably graded aggregate, have rendered it possible 
to secure a marked improvement in uniformity coupled | 
with a greater degree of workability. Improved | 
technique has led to the design of a slab of less thickness | 
than was previously considered necessary, and the | 
use of plant for mixing, placing and finishing, will | 
become more general as the result of the increased | 
extent of concrete construction likely to be undertaken. | 
Reinforcement with steel fabric is in general use and | 
| 
* Paper read before Section G of the British Associa- 
tion, at Cambridge, on Monday, August 22, 1938. 
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investigation is in progress to determine the advantages 
and the best manner of achieving consolidation by 
vibratory methods. 

Paving materials, such as granite and stone setts, 
wood blocks, &c., have long been in use in busy streets 
where traffic is heavy and continuous, and where a 


| relatively high initial cost may prove economical by 


reason of the longer life obtained. Cast-iron paving, 
in the form of sectional plates, either square or trian- 
gular, with sides about 12 in. in length, was first laid 
some ten years ago and it is claimed that it is of special 
service for heavily-trafficked roads or where the road 


Fig.3. CAPACITY OF SINGLE TRAFFIC LANE 
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surface is subject to repeated stress, whether accelerated 
or decelerated, as in the case of ‘bus stops. Rubber 
is another material in the use of which for road purposes 
there has been some development in recent years, 
more especially in positions where the absence of 
noise and vibration is of particular account. 

Resistance to Skidding.—There is perhaps no road 
condition which looms more in the popular mind, or 


is more generally blamed as the immediate cause of 


accidents, than that of a slippery surface. The condi- 
tion of the road surface is, however, only one of the 
factors which are involved, and others include the 
efficiency of the vehicle’s brakes, the smoothness of 
the tyres with which it is equipped, and the action of 
the driver himself. Apparatus, comprising a motor 
cycle and side-car fitted with the necessary recording 
instruments has been in use for some years for measuring 
the resistance of road surfaces to skidding, expressed 
in terms of the sideways force coefficient, up to speeds 
of about 40 m.p.h. This range is, however, insufficient 
under present-day conditions, and a machine of another 
type has now been designed capable of registering at 
70 m.p.h. 

It is of first importance that road surfaces should 
possess the highest possible frictional resistance con- 
sistent with comfortable travel, but this should not be 
taken to mean that a road surface is necessarily slippery 
because it fails to present an obviously rough appear- 
ance. Much research work has been done of late in 
the production of what is called a “ sandpaper ”’ finish, 
with the object of providing a surface which is easy to 
cleanse while preserving satisfactory non-skid qualities. 
It is clear that no physical means can effectually be 
taken to prevent the slipperiness of a road surface in 
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the presence of ice or frozen snow, while the results 
of a large number of tests indicate that bad conditions 
of slipperiness may follow upon the first rainfall after a 
prolonged dry period and point to the fact that the 
frictional resistance of the surface is reduced by a 
lubricating film due either to the decomposition of, or 
exudation from, the surfacing materials, which is 
washed away as the result of continued rainfall. 
Almost all dry surfaces give sideways-force coefficients 
which are independent of speed, but, on the other hand, 
drivers should realise the elementary fact that the 
| presence of moisture inevitably reduces , frictional 
| resistance, and that this circumstance demands the 
| exercise of caution both with respect to speed and the 
|use of brakes. Fig. 1 shows the results of tests of 
| typical asphalt surfaces under dry and wet conditions, 
| respectively, at speeds up to 40 m.p.h. 
| The Influence of Speed.—The ideal road for the motor 
| vehicle is one upon which it can travel at a uniform 
| speed under conditions of maximum safety. To meet 
such conditions, it is evident that the road must be 
| designed with such grade, alignment (both horizontal 
j} and vertical), width and surface as will suit the pre- 
| determined speed of the vehicle, free from inter- 
sections of all kinds, of interruptions due to opposing 
|or converging traffic streams, and, above all, of the 
| presence of other road users. The task of the road 
|engineer would be much simplified if these conditions 
| generally obtained, and he could design his road with 
|the single purpose with which the railway engineer 
designs his railway. Our concern is, however, with the 
King’s Highway, free for the use of all classes of road 
users, subject only to such regulations as the legis- 
lature may impose. There will always be intersections, 
however limited in number, and alignment (particularly 
| the radii of curves) will continue to be governed by 
| existing conditions which cannot be altered. Above all, 
| there is unlikely to be material alteration in the condi- 
| tions of mixed traffic which distinguish the road from 
| the railway. It must also be remembered that in the 
| hands of a careless or incompetent driver a mechanically 
| propelled vehicle is a potential source of danger from 
the time it assumes motion, and that the energy of 
impact (which, within limits, is a measure of the damage 
| which may be inflicted) increases as the square of its 
speed. Fig. 2 shows the distance within which a 
vehicle can be brought to rest while travelling at 
various speeds, allowing for a reaction period of one 
second—a reasonable average for all road users. 
Within this period a car travelling at 50 m.p.h. will 
; move 73 ft. before the driver will take effective action, 
|and if a braking efficiency of 50 per cent. is allowed 
| (probably above that of the average), the vehicle will 
move another 167 ft. before it is brought to rest. In 
other words, the average motorist travelling at this 
speed will cover 24 yards before turning his steering 
wheel or applying his brakes, while for a further 
distance of 56 yards he can only avert a collision if 
he can change his path without the danger of fouling 
some other object. Given a competent driver and a 
| vehicle which is mechanically efficient, road accidents 
| would be materially reduced in number if the driver 
| would compensate in advance for the possible effect of 
» hazard and limit his speed to that in which he can 
pull up within the safe distance open to him. 
| There is an impression abroad to the effect that the 
| greater the speed, the greater the flow of traffic. The 
latter element is governed largely by the spacing 
necessary between vehicles in the interest of safety, 
a spacing which increases rapidly with speed. Tests 
have shown that the rate per hour per traffic lane is a 
maximum of about 1,800 vehicles when the speed is 
20-5 m.p.h. and the spacing 60 ft. At a speed of 
60 m.p.h. a spacing of approximately 230 ft. is neces- 
sary and the traffic capacity is reduced to 1,377 vehicles 
per traffic lane. Traffic-lane capacity, however, is very 
much affected by street intersections as well as by 
standing vehicles, and may well be reduced to less 
than half this figure. Fig. 3 shows the maximum 
capacity of a traffic lane on a road free from obstruc- 
tions and intersections. This diagram can be taken as 
representing average British conditions, and it will be 
observed that it coincides reasonably well with the 
results of similar investigations undertaken in the 
United States. 

Road Safety.—It is impossible to deal with the subject 
of road development without referring to the serious- 
ness of the position concerning accidents, due to the 
rapid growth of motor traffic. Fig. 4 indicates that the 
peak year for fatal accidents was 1934, when they 
|numbered 7,155, and that last year they were 6,433, 
despite an increase of 521,577 motor vehicles within 
that period. 

There is very wide divergence of view as to the 
effect of road improvement on accident causation. It 
must be remembered that in carrying out road improve- 
ments priority is given to those points with bad accident 
records, and it by no means follows that similar results 
are capable of achievement elsewhere. Also, statistics 
show that two-thirds of the accidents which take place 
in the open country occur on stretches of road where 
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there is ample visibility, and where the factor of speed 
is of undoubted importance, not only in contributing, 
but in adding to the severity of accidents. 

The safety of the road depends to a very great 


extent upon the dare and consideration with which all | 


classes of road users conduct themselves, and upon 
the systematic observance of the Highway Code. 
the same time, it must be recognised that the risk of 
accident can be reduced by the improvement of the 
highway system, and in particular, by adapting its 
general lay-out to meet the ever-increasing change in 
traffic conditions. Improvement is necessary in align- 
ment and width, in diminishing excessive camber, in 
providing superelevation at bends, and in opening out 
road intersections. Traffic should be segregated as 
much as possible, whether by dual carriageways for the 
separation of opposing streams of traffic, by tracks for 
cyclists, footpaths and subways or overbridges for 
pedestrians (if the public will only use them), and, where 
necessary, by tracks for horsemen. Research should be 
directed to the improvement of surface conditions, so 
that motorists can be guarded against skidding, except 
under such sudden changes in climatic conditions as 


may be beyond the possibility of instant remedial | 


action. It has been found that in towns, where two- 
thirds of the fatalities occur, the provision of properly 
sited street refuges has done as much as anything to 
promote the safety of pedestrians. The primary pur- 
pose of automatic traffic signals is the regulation of 
traffic, although in certain cases they have been found 
useful in the prevention of accidents, while warning 
and direction signs are essential for the guidance of 
traffic, provided they are of uniform pattern, are 
properly sited, and their number is not overdone. 
Much, too, is hoped for by the restriction of access 
and by the provision of service roads and parking 
places rendered possible by the Restriction of Ribbon 
Development Act. With many variables, it is 
difficult, if not impossible, correctly to estimate the 
value of any one particular measure. They should all 
be energetically pursued and endeavour made to 
collate such information as will enable an opinion to 
be formed as to which of them are productive of most 
good, 

Road Planning. 


80 


The road is the framework of the 


regional plan, and the aspects of zoning (for all pur- | 


poses) and communications should be regarded as 
being interwoven and interdependent. Highway design 
can never be static, for social as well as engineering 
problems are involved. The application of new dis- 
coveries and inventions to industry, the exhaustion of 
minerals in a particular area, or other change of cir- 
cumstances, lead to the re-orientation of industrial 
location and make it necessary that the regional plan, 
considered as a whole, should be sufficiently flexible to 
permit of modification to meet fluctuating conditions. 
The main object of road development must be to 
secure that the objectives in mind shall be adequately 
served by road transport with the utmost degree of 
fluidity, subject to the over-riding consideration of 
public safety. For this purpose it is essential that there 
should be, as far as possible, segregation of the various 
types of traflic, pedestrians, cyclists and motorists, 
into different paths. Alignment, both horizontal and 
vertical, should be such as to give adequate vision, 
width should be sufficient to provide the number of 
traffic lanes necessary to meet potential needs, and 
intersections (where they cannot be avoided) should be 
of such form as will enable vehicles from subsidiary 
roads to enter cross the main traffic stream while 
causing the least delay and with the minimum risk of 
danger. 

The obvious initial step is to make an exhaustive 
survey of the existing road system, in order to ascertain 
the extent to which it can be adapted to present and 
future needs, or should be supplemented by new 
routes, whether confined to motor vehicles or not. 
Such a survey is now in hand of the 4,500 miles of 
trunk roads for which the Minister of Transport is 
directly responsible. Maps have been prepared 
indicating the extent to which existing roads can be 
widened to the desired dimensions, and the location of 
diversions where it is preferable to seek a new align- 
ment. Standard widths and forms of lay-out based on 
potential traffic requirements are being determined to 
which all future construction or improvement will 
conform. Steps are also being taken to safeguard the 
sites of such sections of new roads as will be incor- 
porated within the trunk-road system, so as to preclude 
the possibility of subsequent complication by reason of 
building or other development. 

The opinion is frequently expressed that the solution 
of the road problem lies in the provision of motorways 
on the lines of the German autobahnen. The extent 
to which motorways would relieve traffic on existing 
routes, and their effect on accident causation, 
dependent upon their mileage in relation to the high- 
way system as a whole. In a densely-roaded country 
such as ours, conditions would not permit the construc- 
tion of a system of motorways which would be more 
than a small fraction of our 180,000 miles of public 
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In the above diagrams the figures plotted for tin and copper are the official closing cash quotations 
of the London Metal Exchange, for “ fine foreign ” and ‘‘ standard” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 

| for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
| pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of 
| quicksilver is per bottle, the contents of which vary from 70 lb. to 80 Ib., and the price of tin-plates is per 
standard box, but in all other cases the prices are per ton. Each vertical line in the diagrams represents 
a market day, and the horizontal lines represent 1/. each, except in the case of the diagram relating to 
| tin-plates, in which they represent Is. each. 


nothing but long stretches of paved surfaces. Every 
road cannot be a parkway, but in all quarters there is 
growing recognition of the importance of a dignified 
and pleasing lay-out of the road itself, as well as of its 
immediate environment, and some authorities have 
already had the foresight to acquire land to enable a 
certain amount of planting to be accomplished outside 
the highway limits. A road system must be adequate 
from a utilitarian aspect, but there is no reason why it 
should not also preserve, if not enhance, the charm and 
beauty of the country through which it passes. 


highways. Investigation on certain important routes | 
has shown that through traffic, apart from that 
which is primarily local in character, varies from 15 per 
cent. to 25 per cent. of the whole. It may therefore 
be expected that at least three-fourths of the traffic 
on those routes which motorways are designed to 
supplement would continue to use the existing roads, 
including public-service vehicles (excepting, perhaps, 
long-distance motor coaches), and all local traffic, 
whether private or commercial. From a technical 
aspect, the use of what is in reality the permanent way 
at one and the same time by motor and horse-drawn 
vehicles, cyclists and pedestrians, is quite unsound, 
but the problem is not one of engineering only, and the 
construction of motorways, on the scale which is some- 
times urged, involves economic and other factors which | 
must be considered not in relation to any one section 
of the community, but to the country as a whole. In 
any event, it is clear that for a long time to come | 
road engineers will be faced with the knowledge that 
an overwhelming mileage of the roads, for which they 
are responsible, will continue to serve mixed traffic, 
with all the limits on freedom of design which this 
entails. 

In considering this question we should, however, 
have regard, not to existing road conditions which have 








THE ORGANISATION OF ELECTRICAL MANUFACTURING. 

Under the title Some Information, the British 
Electrical and Allied Manufacturers’ Association, 36, 
Kingsway, London, W.C.2, has issued the eleventh 
edition of a booklet, in which its aims and the way in 
which it is organised to carry them out are detailed. 
Information is given regarding the qualifications for and 
methods of election to its ranks, as well as extracts from 
the standing rules dealing with exhibitions, advertising, 
expenditure and other matters. Finally, there is a list 
| of committees either of the Association itself or on which 
the Association is represented, as well as a roll of members. 


British STANDARD CARBON BRUSHES FOR ELECTRICAL 


grown up in the haphazard fashion we all deplore, but | Macutnes.—The British Standards Institution, 28, 
to those to which we may look forward as the result | Victoria-street, London, 8.W.1, has issued a revision 


and extension of Specification No. 96, which was first 
published in July, 1922. This deals with parallel-sided 
earbon brushes, and, in the revision, a range of brushes, 
such as are commonly employed on commutators of 
fractional horse-power motors, has been added, also a 
section providing a range of brushes for use on slip-ring 
machines. The inclusion of additional brush sizes has 
made it necessary to alter the identification numbers 
of the brushes covered by the 1922 edition, and, in 
order to avoid confusion, a new system of numbering 
has been adopted. The specification applies to carbon. 
graphite and metal-graphite brushes for both alternating 


of the provisions of the Restriction of Ribbon Develop- 
ment Act, which has invested highway authorities with 
an effective means of controlling building development 
along road frontages. We should visualise the traffic 
route of the future as providing ample and (as far as 
practicable) separate provision for all classes of road 
users, free from standing vehicles, or from their sudden 
emergence from entrances placed a few yards apart. 
The Act provides also for “‘ standard widths” of such 
dimensions, as will allow some margin for the esthetic 
treatment of the road, and will thus enable us to avoid | current and direct-current machines. The price of 
the reproach that too many of our new roads are | copies is 2s. 2d., post free. 
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MECHANICAL EQUIPMENT OF THE 
G.P.O.; MOUNT PLEASANT SORT- 
ING OFFICE, LONDON. 


(Continued from page 356.) 


Our previous article described that part of the 
conveying system in the letter-sorting office at 
Mount Pleasant employed in the handling of in- 
coming packets, the route taken having been 
followed up to the point at which they were post- 
marked on the stamping tables. Following this 
stamping comes the classifying of the packets in 
accordance with their addresses. The first stage, 
primary sorting, is done on the three packet- 
sorting fittings seen in Fig. 2, Plate XV, ante, and 
arranged parallel to the stamping tables. The 
packet-sorting fittings are known as the North, 
Central, and South fittings, respectively, and are, 
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be gathered from Fig. 15. The 24 selections are 
repeated 9 times in the length of each fitting, in 
groups 6 boxes long by 4 boxes wide. There are, 
therefore, taking all three fittings, 27 boxes into 
which a packet destined for any one area may be 
placed. The packets are transferred from the 
stamping tables in large baskets which are carried 
across to the sorting fittings and are placed on stools 
alongside them. Two men, one at each side of each 
basket, as shown in Fig. 16, then distribute the mixed 
contents of the basket into boxes appropriate to the 
addresses, a complete group of 24 selections being 
within easy reach of each man. So far, the sorting 
process seems anything but a mechanical one, though 
when it is considered that four conveyor belts run 
under each fitting, that is, one belt under each 
longitudinal row of boxes and that 54 boxes dis- 
charge on to each belt, it will be realised that a con- 
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selections in that row and the series then re-com- 
mences with “‘ Liverpool.”” The belts run in oppos- 
site directions taken across the fitting, that is, two 
of them deliver to the risers at one end, the two 
alternate belts delivering to the risers at the opposite 
end. This is to enable the risers, which are 9 in. 
wider than the horizontal belts, to be fitted and 
accounts for the differing appearance of adjacent 
rows in Fig. 15. As the box ends slope in the 
direction of travel of the belt concerned, those 
openings appearing light in tint indicate that the 
belts below them are travelling towards the spec- 
tator, while those appear dark indicate that the 
direction of belt travel is towards the background. 
Each sorting fitting as a whole is a boxed-in 
structure, 6] ft. long, by 5 ft. 5} in. wide, by 
3 ft. 4}in. high. An elevation of this is given in 
Fig.17, Plate X VIII, while the longitudinal and cross- 
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we believe, unique in Post Office apparatus in that 


Soutn Packet-Sortine Firrine. 


| siderable 


Fic. 16. 


amount of mechanism is required to 


they embody the first serious attempt on a large | segregate a particular selection so that it does not 
scale to mechanise packet sorting. The general become mixed with those preceding or following it. 


appearance of the sorting fittings is best seen in the | 


views reproduced in Figs. 15 and 16, annexed, the 


It must first be understood that the packets in 
each longitudinal row are discharged on to the 


first of these showing the South fitting, looking | conveyor belt below it from one selection only at a 
towards the right in Fig. 2, when not in use, while | time. Thus, taking the left-hand row in Fig. 15, 


the second shows the North fitting in operation. 
In both illustrations a packet-stamping table is 
seen at the left. The twin-band riser conveyors 
visible in the background are those illustrated in 
Figs. 7 and 8, page 354, ante. There are similar 
riser conveyors at the end of the fitting not 
included in these views. Any of the three sorting 
fittings may be used separately, two may be 
worked together or all three at once in parallel, the 
particular usage depending upon the volume of 
material coming through the office. Obviously, 





|the box in the immediate foreground is labelled 


“ Liverpool.” Counting this as No. 1, then, the 
seventh box will also be labelled “ Liverpool,” as 
will the thirteenth box, and so on to the end of the 
row. At stated intervals all the boxes so labelled 
automatically and simultaneously discharge their 
contents on to the belt below them, which belt thus 
receives at one time nine piles of packets, spaced 
approximately 6 ft. apart. These piles are delivered 
to the appropriate riser conveyor at the end of the 
fitting which, in turn, deposits them on conveyor 


with such a variable flow as obtains, any less flexible | belts running to widely-separated points in the sort- 


system would be uneconomical to work. 

Each sorting fitting consists of a total of 216 sheet- 
steel boxes arranged in four parallel rows. 
does not mean that the packets are sorted at this 
stage into so large a number of destinations. There 
are, indeed, only 24 selections, as they are called, 


This | 


ing Office. 
well clear of the sorting fitting is a differently- 
labelled set of boxes allowed to discharge on to the 
same belt. When this occurs, another nine piles 
of packets from, say, the ‘ Glasgow "’ boxes will be 
deposited on the belt, to be carried to the riser con- 


each selection representing an area, and being later | veyor and thence transferred by distributing con- 
sub-divided by secondary sorting into towns, &c.| veyors to another point in the office than that to 
The four top edges of each box are labelled with | which the piles immediately preceding them were 


the name of the particular area concerned as may | delivered. The process continues for all the six 


Not until the last of these nine piles is | 
| 1} in. above the surface of the belt. 
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sections of Figs. 18 and 19 below it, show the details 
of construction. The boxes are of steel, and are 
open at the tops but have movable bottoms. All 
of them, along with pertinent details, are inter- 
changeable, and the internal dimensions are approxi- 
mately 12in. cube. They are held in place by the 
top of the fitting and, to prevent deformation, 
adjacent boxes are separated by wooden partitions, 
movement being prevented by soft rubber washers. 
The top of the fitting, which is of welded sheet steel, 
is covered, as regards both the longitudinal and 
transverse ribs, by hard but resilient rubber, the 
names of the selections being painted on this cover- 
ing. The bottom of each box is covered by a hinged 
flap opening downwards, and having deep flanges 
external to the box sides. When the flap is in the 
open position, these flanges, with the flap, form a 
chute and the packets cannot, therefore, escape 
laterally as they slide down on to the belt. The 
bottom edge of the flap in the open position is about 
The conveyor 
belts are all 15 in. wide, and the top strand, on which 
the packets are deposited is, like that of the stamping- 
table belts, not carried on idlers, but is supported 
on a surface consisting of }-in. cotton belting over 
a layer of sponge rubber 4 in. thick, resting on the 
plate bottom of the casing. It will be noted from 
Fig. 19 that each belt runs in a separate trough, 
and that the rows of boxes are asymmetrical with 
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the casing, due to the presence of a selecting shaft 
which runs along one side of each of them. 
Before dealing with the selecting gear, however, 


the mounting of the flaps calls for comment. The | 


flap is not connected rigidly to the pivot on which 
it turns, but has freedom of movement radially 
on that pivot, this movement being restricted by 


torsion springs. The strength of the springs is | 


sufficient to prevent the flap giving way under a 


full load in the box, and the springs play no part | 


in closing the flap, as this is done by a positive 
torque on the pivot. Should a packet be trapped 
between the edge of the flap and the edge of its 


box, the flap will “give” sufficiently to avoid | 


damage to the packet, which remains held until the 
flap again opens. The edge of the flap is, moreover, 
fitted with a flexible strip of rubber insertion, and 
means are provided for adjusting the strength of 


the spring. The pivot lever has two arms of | 


different lengths, as seen in Fig. 18, and lying at 
different angles, though not in the same vertical 
plane, the latter point being clear from Fig. 19. 
The shorter of the two arms has a plain end and forms 
part of the closing and locking gear. The longer 
arm has the end turned over to form a horizontal 
finger and is concerned with the selecting move- 
ment; the shorter when the flap is closed, rests 
against a roller mounted in a double-bar pull 
rod which runs the full length of the fitting. It is 
shown in this position in Fig. 18, and from this it 
will be clear that the flap cannot open, though it 
may “give” somewhat, as already explained. 
Normally, however, it is, o all intents and purposes. 
solid with its pivot. Movement of the pull rod 
towards the right sets free the flap to open under its 
own weight, even if the box is empty. The move- 
ment of the pull rod either frees or locks all the 
flaps in its row, viz., 54, at the same time. 

But although this movement frees all the boxes, 
only nine of them in each longitudinal row are 
allowed to open simultaneously. The selecting 
shaft, previously referred to, has a disc in the 
vicinity of each box keyed to it. All these discs 
have a single notch in the periphery of such a size 
that the finger of the long arm of the pivot lever 
can pass through it as the arm swings over when 
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Fig.26. 7 9.27. oie selecting shaft rotates intermittently and remains 
3 stationary for a sufficient time to enable complete 
discharge of the box to take place and for the long 
arm to pass back through the notch as the pull rod 
| is returned to its locking position, and the flaps are 
| closed. Should it be required to put any particular 
| box out of action, this is simply done by inserting 
a pin through a hole in one side of the box and in 
one flange of the flap. Neither the pull rod nor the 
| selecting shaft are affected by the isolation of a box. 
The pull-rod and the selecting shaft must naturally 
be synchronised as to movement, though the first 
has a reciprocating motion, and the second an inter- 
mittent rotating one. Both motions are derived 
from a shaft rotated by a chain drive from the tail 
|end of one of the sorting fitting conveyors. This 
shaft is transversely situated relative to the fitting, 
Supporting Plate” | and is indicated at a in Figs. 21 and 22, Plate XVIII, 
showing the gear for effecting both motions. A 
the flap falls open. The notches in each series of | cam 6, mounted on the shaft, but not keyed to it, 
six discs are in different positions relatively to one | reciprocates the pull rod by the lever c, Fig. 20. 
another. Thus, when the notch of the first disc of | oscillated from the edge of the cam, and also rotates 
a series is at the top dead centre, that of the second | the selecting shaft through the ratchet gear d 
dise is at an angle of 60 deg. to the vertical, that of | actuated by a contoured angle e, bolted to th 
the third disc at an angle of 120 deg., and so on|cam face. The ratchet gear rotates the selecting 
right round a full circle. The notch of the seventh | shaft one-sixth of a revolution for each revolution of 
disc., i.e, the first dise of a new series, is at the|the camshaft, in other words, for each complet: 
top dead centre again. It will be observed from | stroke of the pull rod, i.e., a forward and backward 
Fig. 18 that as long as the flap is held closed by the | movement. There is thus a complete stroke for 
pull rod, the finger of the long arm is clear of its | eve ry notch in the series of six selecting discs 
disc. This is in order to avoid unnecessary friction | Reference to Fig. 2, Plate XV, ante, will show that 
in turning the selecting shaft. When the pull rod | the discharge points of the 24 selections vary con- 
is moved to the right, all the fingers come in contact | siderably as to distance from the sorting fitting. 
with the discs, and, as soon as a series of similarly | This variation does not, however, affect the timing 
placed notches presents itself by rotation of the | on the fittings themselves, the different selections 
dises, there is nothing to restrain the arms in line | being dropped at equal time intervals, but it is 
with them, and the flaps fall open. Every seventh | necessary to provide for the connection and dis- 
flap only is, of course, concerned in one movement | connection of the cam with its constantly rotating 
of the pull rod. The angle to which the flap falls | shaft at these intervals. 
open is determined by the position of the roller in| This intermittent coupling of the cam and shaft 
the pull rod, and it may be mentioned that the | is effected as follows. The cam 3, in Figs. 20 to 24, 
pull rod is given a slight movement when the flap | as already stated, runs loose on the shaft. The dog- 
is fully open, so as to impart a “ flick ’’ to the flap. | clutch f, with teeth on the face adjacent to the cam 
None of the intermediate boxes can fall open, as | is, however, secured to the shaft by a set pin. The 
the fingers of their long arms rest against the|cam is provided with a pawl g, housed inside it, 
un-notched parts of the discs concerned. The| this pawl being formed with a hook on the dog- 
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Fie. 32. TeRMINAL CHUTE; 


clutch side and having a roller on the opposite side. | 
| tracing of the path of the packets to the 24 different 


This roller is kept in contact, by means of a spring, 
with a steel ring A attached to the front of the 
housing for the shaft bearing. The ring is not con- 
tinuous, but is interrupted at one place, the interrup- 
tion forming a recess into which the roller is forced | 
by the spring whenever the two come into line. It 
will be clear that, when this occurs, the hook of the 
pawl does not protrude from the cam, as shown in 
Fig. 22, and as the clutch is not engaged, both the 
pull-rod and the selecting shaft are stationary; but, 
if the roller is pushed out of the recess, the hook 
engages with the first tooth of the clutch that comes 


PRIMARY-SORTED PACKETS. 





along, and the cam is then rotated. 


and, as shown in Fig. 23, movement of it to the 
right will push the roller out of the recess. Once 
this has been done, the hook is kept in the protruding 
position by the roller as it runs round the track, and | 
the cam remains coupled to the shaft. This coupling 
will only obtain for one complete revolution of the 
shaft, unless the rod 7 is maintained in the outward 
position, thus, virtually, completing the ring ; other- | 
wise the roller springs back into the recess again 
and cam and clutch are disconnected. The time 
interval between the selections is about 30 seconds, 


A rod i, actuated | 
by a solenoid, is situated in line with the recess | 





but the time occupied in opening and closing 
the flaps for any selection is only 2 seconds or | 
3 seconds, hence the necessity for disconnecting | 
the cam. The distribution of the packets after | 
they leave the sorting filling may appropriately be | 
dealt with at this point. 


Fig. 33. ContTrRoL 


each in a somewhat complicated fashion. The 
destinations formed by these branches would be 
both tedious and unnecessary, so reference should be 
made to Fig. 25, page 438, which shows diagram- 
matically part of the South packet-sorting fitting, 
part of the transverse conveyors Nos. 17 and 18, 
and the branches of conveyor 18 only. Two of the 
transverse conveyors are seen running diagonally 
across Fig. 28, Plate XIX, with the discharge ends 
of the riser conveyors from one end of two sorting 
fittings behind them. Taking the pair of riser con- 
veyors there shown, it will be seen that one of 
them discharges into the rear conveyor while the 
chute of the other bridges over the rear conveyor 
and discharges into that at the front. 
rant gear seen in this illustration near the trough 
wall of the rear conveyor, calls for some comment. 
This gear plays no part in the normal operation of 
the riser conveyors, but actuates a swinging chute 
which diverts the packets into the emergency chutes 
seen in Fig. 25 in the event of a breakdown in the 
plough diverting system of the branch conveyors. 
The packets discharged from these chutes are 
collected in baskets one selection at a time, and 
these are conveyed by hand to the secondary 
sorting points. 

Returning to a consideration of normal operation, 
the packets are discharged from the risers on to the 
conveyors seen in Fig. 25 and also shown in Fig. 7, 
page 354, ante. The conveyor now specifically 
dealt with, viz., conveyor 18, is that which handles 
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| charges on to conveyors 18a and 18) at right-angles 
to it and parallel to the sorting fittings. These 
conveyors run in opposite directions, and each of 
them deals with three selections of the areas named 
above, as will be clear from Fig. 25. The level of 
conveyor 18 is above that of 18a and 18), and the 
conveyor end bridges the gap between the two latter 
conveyors. The material coming over on conveyor 
18 at any one time consists of a single selection only, 
though, when all three sorting fittings are in use, 
there may be as many as 27 boxes discharging this 
selection. The timing of the three fittings is so 
arranged that the corresponding boxes of each of 
them discharge on the top of one another on con- 
veyor 18, i.e., one combined pile only travels on 
from the riser conveyor of the South Fitting to 
|the branch conveyors, instead of three separate 
piles as might be imagined. This arrangement 
|naturally shortens the period of operation of the 
| deflecting ploughs. 

| The material, when it reaches the end of con- 
| veyor 18, is diverted over one edge or the other 
oe the belt by a plough, and is then carried to 
the right or left, as may be. To take a concrete 
example, in Fig. 25, material for the South West 
division is diverted to the left and falls on to 
|conveyor 18b. This belt is crossed by two ploughs, 
| as shown, by the operation of which the packets 
|are guided into one or other of the three chutes 
| down which the belt discharges. With the ploughs 
|in the position shown, the packets would be swept 
|on to a short auxiliary conveyor at the top of the 














Referring again to Fig. 2, Plate XV, ante, it will|the packets deposited in the longitudinal row of chute marked “‘ South West.” If this plough were 


be seen that the riser conveyors, 12 in number 
altogether, at the ends of the sorting fittings, dis- 
charge into four overhead conveyors, situated trans- 
versely to them and marked respectively, con- 
veyors 17, 18, 19 and 20. It will also be noticed 
that these four conveyors split into six branches | 





boxes at the extreme right of Fig. 15, and from the 
corresponding rows in the other two sorting fittings. 
As can be made out from this illustration, the boxes 
are labelled, starting from the bottom, Sussex, South 
West, Surrey, Eastern, Essex and Kent, this order 
being repeated all along the row. Conveyor 18 dis- 





| folded back out of the way, the packets would be 
discharged down the “ Sussex” chute, while, if 
both ploughs were folded back they would have 
a clear run to the end of the conveyor and down 
the chute marked “ Kent.” Similar selection is 
provided for the divisions on conveyor 18a. 
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It will be realised that the ploughs must work in 
synchronism with the opening of the flaps of the 
boxes concerned, and that the timing must be pre- 
cise, while complete clearance at the discharge 
points must be maintained, otherwise the operation 
of the ploughs might be interfered with. The 
auxiliary conveyors at the top of the branch chutes 
are parallel with the main belt concerned, and are 
driven from the same source. The transverse con- 
veyors 17, 18, 19 and 20, also the distributing con- 
veyors 17a to 20a, and 17b to 206, with their 
auxiliary conveyors, are all 2 ft. wide and run at a 
speed of 200 ft. per minute. The maximum load is 
550 Ib., and the average is 300 lb. As may be 
gathered from the various views, all these conveyors 


are situated overhead and all run in deep troughs. 


The top strands are carried on idlers except in the 
vicinity of the ploughs, where they run over plates 
in a similar way to the sorting-fitting conveyors. 
The chutes descend to the floor level generally in a 


curve, where they discharge into baskets as seen | 


in Fig. 32, page 439. The full baskets are trans- 
ferred to the secondary-sorting fittings, some of 
which are shown at the bottom of Fig. 25. These 
fittings consist of sets of frames holding the mail bags 
with their mouths open and the packets, already 
sorted into areas, are sub-divided into towns, &c., 
in the area concerned, by direct delivery into the 
bags. 


the outward-bound conveyor 3, described on page 


356, ante, or sent by other conveyors to the Post | 


Office Railway, depending on their destination. 

The ploughs of the eight distributing conveyors 
merit detailed description. Like those of the 
stamping tables, illustrated in Figs. 11 and 12, 
page 366 ante, they are operated by cam gear on a 
continuously-rotating shaft, the cams being coupled 
to the shaft, at the precise moment required, by 
a solenoid device and clutch generally similar to that 
illustrated in Figs. 9 and 11, ante. The ploughs 
themselves are, however, radically distinct from 
those on the packet-stamping tables. On these 
tables they sweep over the surface of the belt with a 
working clearance and any packets which might get 
past them are intercepted by the final fixed 
plough and returned to the table. In the case of 
the distributing conveyors any packets getting 
past a plough would reach a wrong selection which, 
while not causing them to go irremediably astray, 
would involve unnecessary trouble. Thin packets, 
approximating to letters, would be those most likely 
to pass the ploughs by slipping underneath them 
if the usual construction were adopted, so an 
ingenious method of effectively closing the gap 
between the bottom edge of the plough and the 
surface of the belt has been developed. A distri- 
buting-conveyor plough is shown in the partly- 
closed position, in which, however, it is never left, 
in Fig. 29, Plate XIX. The view is taken looking 
at the back of the plough and the bottom edge is 
just clearing the belt. The belt to the right of this 
illustration is running towards the spectator and 
that to the left is one of the auxiliary belts leading 
to a discharge chute. When the plough is fully 
closed the oncoming material would be diverted 
on to the auxiliary belt. The view given in Fig. 30, 
Plite XIX, he front of a similar plough. 
The main belt in the foreground is travelling away 
from the spectator and the plough is deflecting the 
material on to the auxiliary conveyor at the top 
of the chute at the right. 


shows 


It will be noticed in both Figs. 29 and 30 that 
the weight of the plough is carried by a roller 
travelling on a curved angle iron crossing the 
conveyor trough. The operating gear 
visible at the left of Fi: 30. The rod coupling 
this gear to the plough is not directly attached 
to the plough but to a lever on a rod running along 
the top of it. This rod carries three levers or 
fingers, the purpose of which can only be understood 
by reference to the cross-sectional views of a plough 
given in Figs. 26 and 27, page 438. The front 
bottom edge of the plough is furnished with a 
scraper which is free to move vertically and is held 
in place by bolts passing through slotted holes in 
the front plate. The scraper plate is stiffened 
by an angle iron at the bottom and is then led back- 
wards. The curved portion of the plate is solidly 


cam 
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The mail bags, when filled, are sealed and | 
labelled, and are then delivered down chutes on to | 
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welded to three vertical rods running between 


the front and back plates of the plough. 


when it is not lying right across the trough. The 
scraper is clear of the conveyor belt, being kept in 
this position by compression springs on the vertical 
rods. In Fig. 
“closed” position, the scraper has been forced 
downwards by pressure of the fingers on the rods. 
The plate over which the belt travels is interrupted 
by a diagonal slot across the trough corresponding 
to the position assumed by the closed plough. 
The belt is pushed downwards into the recess thus 
formed to below its normal level and, although, 
it continues to run uninterruptedly, no packet, 
however thin, can be carried under the plough. 
The plough is pulled into the closed position by 
the cam-gear operating rod, the springs on the vertical 
rods offering sufficient resistance to prevent the rods 
being depressed during the closing movement. 
But, when the end of the plough is brought up 
against the recess seen to the right of Fig. 29, the 
resistance of the springs is overcome, the lever is 
pulled over, and the scraper is depressed. The 
spring on the operating rod provides release of the 
scraper when the plough is to be opened, which 
movement is effected by the smaller rod seen to the 
| right of Fig. 30, this rod being coupled to a spring 
device similar to an ordinary door-closing apparatus. 
The projecting screw seen near the plough roller 
in Fig. 29 actuates an electrical indicator which 
shows that closure is completed. The recess in 
|which the door edge enters is closed when the 
plough is open by a hinged door, thus making the 
wall of the trough continuous. As the distributing 
conveyors themselves would be of little use if the 


ploughs were not working, the plant is so arranged | 


| that the operation of ploughs, auxiliary conveyors, 


| &c., utilises the same source of power as the distri- | 


| buting conveyors themselves, i.e., a 5-h.p. motor. 
| A spare motor is permanently mounted alongside 
| the working motor in such a position that should a 

failure occur the driving belt can be transferred 
| from one to the other. The main switches and 
automatic starters are duplicated with the same 
| end, of preventing interruption of working, in 
| view. 


The successful operation of the plant, it will have | 


been gathered, depends upon the operation of the 
flaps of the sorting boxes and the movement of the 


corresponding plough on the distributing conveyor | 


being accurately synchronised. The cycle of opera- 
tions is determined by the drum controller illus- 
trated in Fig. 31, Plate XIX, there being a separate 
controller for each distributing conveyor. 
drum carries platinum contacts for making and 
breaking the solenoid circuits concerned with the 
operation of the flaps and ploughs. The timing 
of the cycle is, in turn, determined by the accurate 
setting of the contacts which setting ensures that 
the packets from all boxes of the same division will 


be clear of the packets from the next boxes in | 


sequence. Synchronism between ploughs and flaps 
is obtained by three sets of disc contacts in each 
drum controller. These are seen to the right of 
Fig. 31, and it will be noticed each has six contacts 
on its disc, which correspond to the six positions 
of the selecting shaft on each sorting fitting. The 
selecting shaft carries a similar set of disc contacts. 
These are shown in position in Fig. 21 and are so 
connected that when the sorting fitting is started 
up, the flap mechanism will not be operated until 
the drum controller which, being driven from the 
conveyor, rotates continuously, closes the circuit 
for the solenoid. The ploughs and flaps keep in 
strict synchronism over all three sorting fittings 
and the several conveyors. Naturally, the electrical 
connections are somewhat complex and space does 
not permit of a description of them. To give some 
idea, however, of what is involved, a photograph 
of the control gear for conveyor 20 is reproduced 
in Fig. 33, page 439. In the centre at the top is 
the plough relay panel, flanked by the normal start- 
ing panel and the stand-by starting panel. In the 
centre below is the normal stand-by cut-out switch 
panel. The four sets of electrical gear are all 
interlocked, and any one sorting fitting, or conveyor 


band, can be isolated in the event of failure without | 


stopping the plant. The sorting fittings, con- 





In Fig. 26, | 
the plough is shown in the “ open ” position, «.¢., | 


27, which shows the plough in its | 


The | 
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veyors, &c., were designed and constructed by 
Messrs. Sovex, Limited, St. John’s-road, Erith, 
Messrs. Watford Electric and Manufacturing Com- 
pany, Limited, Watford, as sub-contractors to 
Messrs. Sovex, installing the electrical gear. 

(To be continued.) 
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(Continued from page 371.) 
AERODYNAMICS DEPARTMENT. 

| Experimental Equipment. Development Testing of 
| New Types of Aircraft-—The expansion of the coun- 
try’s aerial defences is reflected, not only in a general 
increase in the activities of the Aerodynamics 
Department of the Laboratory, but more parti- 
| cularly in the volume and urgency of work associated 
|with the development of new types of aricraft. 
Tests of this sort are concerned with the stability 
of machines and the effectiveness of their controls in 
| flight, as well, of course, as with their general 
performance characteristics. Their especial value 
lies in the thorough check which is applied to all 
the major features of design, and thereby in the 
discovery of peculiarities or unforeseen defects of 
behaviour which it is a relatively simple matter to 
| correct in the preliminary stages with a consequent 
avoidance of delay in putting the machine through 
| its flight tests and getting it into production. For 
this class of work to give the best results a close 
| co-operation between the Laboratory and the air- 
craft manufacturers is obviously requisite. Periodi- 
| cal visits to commercial firms are accordingly being 
|made as a regular practice by the Superintendent 
of the Department and the Secretary of the Aero- 
| nautical Research Committee, who discuss current 
problems in an informal way with aircraft designers 
and thus facilitate the co-ordination of research 
| with industrial requirements. 

It is of interest to note, in this connection, that 
| an increasing number of aircraft firms are equipping 
| their works with wind tunnels of sufficient size to 
conduct their own experimental work for purposes 
|of development and the determination of design 
data. Such a tendency is all to the good, not only 
in that it will accelerate work which is at present 
| often somewhat delayed by congestion in the equip- 
ment available at the Laboratory, but also in that 
it will relieve some of the large wind tunnels at 
Teddington from work of a rather routine character, 
| leaving them free for the investigation of the many 
fundamental problems still requiring solution. Of 
this class of research, for which the Government 
establishments are specially equipped, there is no 
lack of demand, and the Aerodynamics Department, 
while kept in constant activity, is finding it neces- 
sary to hold up important research in a number of 
directions in order to meet the practical demands of 
the moment. The situation is serious enough to 
warrant some considerable extension of aerodynamic 
testing equipment. 

Among such new items of large apparatus are 
projected two new wind tunnels which have them- 
selves been the subjects of experimental develop- 
ment on the model scale for some considerable 
time. One of them, intended mainly for tests on 
complete aircraft, is to be of large size, approx)- 
mating in its working section to the dimensions 
of the present Duplex tunnel which measures 
14 ft. wide by 7 ft. high and is fitted with two 
four-bladed airscrew fans. The oblong section is, 
lof course, associated with the general shape of an 
aeroplane as viewed from the front, which is con- 
siderably wider than it is high. By thus suiting. 
to some extent, the boundaries of the wind tunnel 
to those of the model under test, it is possible to 
economise on the power costs of circulating the air 
current while at the same time utilising the constant 
velocity region over the central two-thirds or more 
of the tunnel to the best advantage. Actually 
the present Duplex tunnel is of a pattern now 
obsolescent. It comprises, essentially, a long 
rectangular tube or flume enclosed in a much larger 
room. Air is drawn along this tube, past the model 
under test, by the action of the fans and thence 
discharged into the room where it returns, outside 
the tunnel, to the inlet end for recirculation. In 
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order to ensure steadiness in the experimental 
stream, the tunnel room is large and the velocity 
of the returning air is much smaller than that of 
the current inside the tunnel. Effectively, therefore, 
the kinetic energy of the air leaving the fans is 
almost entirely lost and has to be recreated with 
every recirculation at the tunnel inlet. The efficiency 
of this type of tunnel is consequently low, though 
this disadvantage is compensated by the regularity 
of the flow through the working section—a feature 
which could be achieved less readily at the time 
when the Duplex was built than is the case nowa- 
days. 

In the design of the proposed new tunnel advan- 
tage is being taken of recent advances in the control 
of air passing around corners, and the circulation 
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will take place entirely within a continuous duct 
having transverse dimensions everywhere about the 
same as those of the working section where the 
models are mounted for testing. The large energy 
losses inseparable from the old, open-ended type of 
tunnel will thus be avoided and the power input 
will be mainly absorbed in frictional losses. The 
latter, on account both of the greater overall air 
path and of the corners to be turned, will exceed 
the frictional losses in the older type, though not to 
anything like the extent of the kinetic energy losses 
avoided. The return-flow tunnel will thus have a 
greatly improved performance factor, and the indica- 
tions from the development tests are that, for about 
the same fan power as is now required to produce 
an air speed of 110 ft. per second in the Duplex 
tunnel, a markedly higher maximum speed will be 
achieved in the return flow tunnel of the same 
cross-section. Such increase of speed is itself, of 
course, a very desirable feature, inasmuch as it 
raises the Reynolds number at which tests can 


made, whilst incidentally increasing the range of 


teynolds number over which scale effects can be | believed that the ideal tunnel can be made, which 
studied. Since, however, the pressure of the air in | is initially turbulence-free, but into which various 


the return-flow tunnel is approximately atmospheric, 
it will not be possible to achieve during experiments 
Reynolds numbers of the order of those corre- | 
sponding to full-scale conditions of flight. 

The Reynolds number, however, is not the only | 
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| factor of importance in the experimental simulation 
| of actual flying conditions. Developments in aero- 
nautical research during the past few years have 
made it increasingly evident that the degree, and 
perhaps also the type, of turbulence present in the 
air through which an aeroplane is flying have 
quite important effects on its behaviour and are 
probably responsible for many of the discrepancies 
observed between the characteristics of wings and 
other components when tested in the laboratory and 
}in the open air at closely the same Reynolds 
| numbers. 

| It is probably not generally appreciated that, at 
| ordinary heights of flight above the earth’s surface, 
|the atmosphere is very much less turbulent than 
the air stream in an ordinary wind tunnel. From 
| One point of view the eddies in the wind tunnel are 
| advantageous in that they render turbulent the 
| air flow over the boundaries of the test models and 
hence permit the results obtained at low Reynolds 
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be regarded as the standard 
| conditions, is as completely free from turbulence as 
| human ingenuity can contrive. Once this has been 
| realised, it is a relatively simple matter to intro- 
|duce turbulence-promoting screens or other forms 
| of obstruction for experimental purposes. 

It is for research of this sort that the second of 
| the proposed new wind tunnels is intended, and it 
| is the achievement of initial freedom from turbulence 
| that has proved the most difficult part of the design 
| problem. The development work has proceeded by | 
| the aid of small-scale models of the 7-ft. wind tunnel 
| eventually to be constructed, and it has been neces- 
| sary to make and experiment with two such models, 
|since the first, itself the outcome of preliminary 
| trials of a general character, was found to be unsatis- 
factory in spite of extensive modifications. In the 





441 


pected will be put under construction in the near 
future. 

One other factor which calls for serious considera- 
tion in the design of very high-speed aircraft is the 
compressibility of the air when it encounters solid 
boundaries moving through it at relative speeds of 
the same order as the speed of sound in air. For 
experimental work along these lines there already 
exists, in the Aerodynamics Department, one wind 
tunnel in which air speeds of this order of magnitude 
are induced, on the principle of the ejector, by the 
exhaust from the compressed-air tunnel. On 
account of the large, and consequently expensive 
consumption of compressed air, the tunnel is 
relatively small, having a working section of cylin- 
drical form about 1 ft. in diameter. Nevertheless, 
accurate force measurements are made on small 
models by means of the balances provided and the 
tunnel has been kept constantly active since it was 
put to work about three years ago. During this 
period the urgency of compressibility problems has, 
in fact, rather increased than otherwise, and there 
has arisen in particular the need for photographic 
studies of shock waves and similar compressibility 
phenomena, for which the present tunnel is unsuit- 
able. It has therefore been decided to build another 
high-speed tunnel, having a rectangular working 
section measuring 2 ft. by 1 ft. by about 3 ft. long, 
fitted with parallel glass observation windows in the 
wider sides and intended mainly for photography 
of high-speed flow. Reference has been made earlier, 
in the account of the Engineering Department’s 
work, to the development of a successful design by 
means of a quarter-scale model. As there is hardly 
room for this addition to the equipment in the 
building which houses the compressed-air tunnel, 
it is proposed to erect close by a separate building 
large enough to house both the high-speed tunnels 
and to allow for a certain amount of future expansion. 
The proposal also includes for the provision of 
additional compressed-air reservoirs, with a capacity 
of some 5,000 cub. ft., to serve the high-speed 
tunnels and so render them independent of work in 
progress in the compressed-air tunnel. These 
reservoirs will presumably be supplied by the 
existing compressor plant, and the scheme offers 
the advantages of enabling the high-speed tunnels 
and the compressors to be utilised much more 
continuously than is at present possible, while the 
tunnels could still be fed from the compressed-air 
tunnel exhaust whenever that is available. 

The justification for additional equipment will be 
apparent when it is realised that, during the past 
year and a half, two atmospheric-pressure wind 
tunnels of large size have been in almost continuous 
use solely for development testing of new aircraft 
designs. The details of this work are confidential, 
but it can be stated that they cover a very wide 
scope, ranging from straightforward performance 
measurements of lift, drag and pitching moment, 
to the consideration of such points as the effects of 
flaps on trim and stability, the balancing of controls, 
and in some cases to the effect of the airscrew slip- 
stream on the tail forces. Much of this work has 
been of an urgent character and has been carried 
out with the utmost dispatch in order to ensure 
that any errors of aerodynamic design should be 
corrected on the actual machines at the earliest 
possible stage in their development. 

Researches in the Compressed-Air and High-Speed 


| T'unnels.—It may perhaps be worth recalling that 


the object underlying the installation of the variable- 
density wind tunnel was to enable tests on models of 
aircraft and their components to be carried out, 
with all the advantages of laboratory control and 
precision of measurement, under conditions of 





|course of these trials, however, mathematical and 
experimental work at Cambridge University on | 
| various aspects of aerodynamic turbulence hes | 
| appreciably advanced the knowledge of this subject 


|the designs of the new equipment. 





characteristics, can be introduced and controlled at 
will. Exceptional interest therefore attaches to the 
two new tunnels, of which the design details are 
now approaching completion and which it is ex- 


degrees of turbulence, having known and varying | 





| the scope of a laboratory. By conducting simi 


of convenient size 
speeds, such that the forces to be measured and the 


Reynolds number, i.e., values of the parameter :— 
air speed X size of model x air density ~ air 
viscosity 


approximating to those encountered by full-sized 
be | and it has been possible on this basis to improve | machines in flight. This object is achieved, or more 
It is now | strictly approached, by conducting the tests in 


compressed air having the same viscosity as atmo- 


spheric air, but a greatly increased density. High 


Reynolds numbers are thus obtained with models 
and reasonable wind-tunnel 


power absorbed in circulating the air come within 
lar 
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tests in air at various pressures, a large range of 
Reynolds numbers can be readily covered and 
instructive researches on the fundamentals of scale 
effect can be rapidly carried out. 

During the past five or six years, however, the 
average and maximum speeds of aircraft have 
increased so rapidly and to such an extent that, 
in spite of the fact that the compressed-air tunnel at 
Teddington, with a maximum air pressure of 
25 atmospheres, was designed to reach a Reynolds 
number nearly three times that of the earlier 
American tunnel of the same type, it is only capable, 
with a complete aeroplane model, of attaining 
something than half the Reynolds number 
characteristic of modern aeroplanes at their top 
speeds. As regards complete models, therefore, the 
capacity and utility of the tunnel are seriously 
restricted, but it is possible to measure the drag of 
aeroplane wings at much higher Reynolds numbers 
by a technique known as the Pitot-traverse method. 
A wing of large chord, but only partial span, is 
mounted in the tunnel and its resistance, instead of 
being measured on a force balance, is deduced from 
explorations of the static and dynamic pressures 
across the wake, the loss of momentum thence 
computed being a measure of the profile drag. The 
effects of the wing tips are, of course, excluded from 
this work, but it is possible to study the more 
important effects of sectional shape and surface 
cendition on form drag and skin friction at Reynolds 
numbers up to 24 millions—a value comparable 
with full-scale 

Before any extensive work was undertaken along 
these lines it was obviously desirable to check very 
carefully the results obtained by employing the 
Pitot-traverse method in the compressed-air tunnel. 
One of the subjects selected for this purpose was a 
smooth, flat plate, for which the skin frictional 
resistance, as regards both its numerical values and 
their characteristic variation with Reynolds number, 
well established by previous theoretical and 
experimental work. The plate was of aluminium, 
} in. thick, carefully prepared to be as perfectly 
plane as possible, and machined to have an elliptical 
leading edge with a semi-major axis of } in., and 
a tapering tail formed by two circular ares of 8 in. 
radius tangential to the plate and intersecting on 
the trailing edge. It was mounted tangentially 
to the wind direction in the tunnel, its chord or 
dimension along wind being 2 ft. The momentum 
exploration was made across the centre of the span 
at a distance of 6 in. to the rear of the trailing edge. 
The total-head tube employed, shown by Fig. 19, 
page 441, was mounted so as to face upstream on a 
rack-and-pinion arrangement and traversed across 
the wake by a pair of Selsyn units, which enabled 
the position of the instrument to be very closely 
controlled from outside the tunnel. Subsequently, 


less 


are 


in a similar fashion, the distribution of static 
pressure across the wake was explored by an 
appropriate instrument in which the static holes 


were arranged at the same distance, 6 in.. behind 
the trailing edge of the plate as that of the open 
end of the total-head It should, perhaps, 
mentioned that in each of measurements 
the air pressures indicated by the traversing instru- 
ments were led to one limb of a sensitive manometer, 
the other limb being connected to a correspond- 
ing instrument—total-head tube or static-pressure 
tube—mounted at some convenient position in the 
tunnel where the air flow was undisturbed by the 
experimental plate. 


tube 


be set 


Typical results of the total-head traverses at 
various Reynolds numbers are reproduced from 
R. & M. 1804 in Fig. 20. It will be remarked that 


the total thickness of the wake at 6 in. behind the | 


trailing edge is only abou I in., and that a very 
high degree of precision in all features of the experi- 
necessary to yield the very consistent 
readings actually obtained. The area above each 
curve is associated with the loss representing the 
air resistance of the flat plate, and it is noteworthy 
how these vary according to the Reynolds number 
at which the test was carried out. From a combina- 
tion of the results of total-head and static-pressure 
traverses, the profile drag of the plate may be 
calculated from the formula :— 


Cutdlia—./i) /is—p al2 
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ment was 


| boundary 
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where C drag coefficient, h = total head — 
4 p V*, p = static pressure — } p V*,y = distance 


across wake, ¢ = chord of plate, V 
in free stream, and p = density of air. 


- speed of air 


The values obtained from the complete analysis 
are shown by the plotted points on Fig. 21, the 
established curves for the skin friction over a flat 
plate under conditions of laminar and turbulent 
layer respectively being plotted for 
comparison. The transition from laminar to turbu- 
lent boundary layer over the plate, which proceeds 
gradually as the Reynolds number is increased 
from about 2 x 105 to 2 x 10*is clearlyshown. The 
most important feature, however, is the very close 
agreement over the turbulent boundary layer 
range, 7.¢., between Reynolds numbers of 3 x 10° 
and 24 x 10°, between the experimental points and 
the generally accepted values, the disparity being 
only 1 per cent. or 2 per cent., which is of the same 
order as the experimental accuracy. This highly 
satisfactory result for a flat plate leaves little 
doubt that the Pitot-traverse method gives a very 
close approximation to the true profile drag of 
aerofoils also. In this connection, however, further 
checks are being made in one of the atmospheric 
wind tunnels, in which the drag of a wing having 
elliptical plan form is being measured by means of 
the aerodynamic balance for comparision with the 
integrated drag derived from wake explorations all 
along the span. 

In the meantime the Pitot-traverse technique has 
been employed in a number of instructive studies 
of aerofoil characteristics at various Reynolds 
numbers up to the limit of about 24 millions. One 
such series of tests has been carried out on three 
symmetrical wing sections of American design, in 
which the thickness : chord ratios were 12 per cent., 
21 per cent. and 25 per cent., respectively. By 
way of comparison, profile-drag measurements were 
also made on two British sections, R.A.F. 69 and 
R.A.F. 89, both o which are cambered, but which 
were selected because their thickness : chord ratios 
are respectively 21 per cent. and per cent. 
The results, which reveal a number of points of 
interest, are reproduced for facility of reference in 
Fig. 22. It will be observed that the symmetrical 
aerofoils, N.A.C.A. 0021 and N.A.C.A. 0025, tend 
to have rather lower profile drags than cambered 
sections of similar thickness, though the difference 
is neither consistent nor sufficiently marked to be of 
great importance. More interesting features of the 
curves as a whole are the general increase of profile 
drag with increasing thickness, and the fact that 
towards the upper limit of the Reynolds number 


25 


range the drag curves for aerofoils assume approxi- | 


mately the same slope as that for a flat plate with 
turbulent boundary layer. The implication of the 
latter characteristic is that at these high Reynolds 
numbers skin friction is the sole component of 


profile drag to be markedly influenced by scale | 


effect. If such is the case, the amounts by which 
the aerofoil curves lie above the flat-plate curve— 
amounts which increase with the aerofoil thickness— 


are such as might be expected from two considera- | 


tions: first, that there contribution to the 
drag from the resultant of the pressure distributions 
surface; and, secondly, that the skin 
friction should be greater over a thick aerofoil than 
over a thin one on account of the higher average 
velocity of the air passing over the curved surface. 
The fact that the drag curves are approximately 
parallel suggests that practically the whole of the 
boundary layer has become turbulent and that the 
surfaces are aerodynamically smooth. The most 
stringent precautions were, in fact, adopted to 
produce smooth surfaces on the model wings, and 
when R.A.F. 89 was given a uniformly distributed 
roughness by having its surface coated with 
0-0004-in. grains of carborundum powder, its drag 
was found to increase continuously at Reynolds 
numbers about 3-5 10°. This very 
valuable result confirms the conclusions previously 
drawn from balance measurements on rough and 


is a 


over the 


above 


smooth aerofoils, that the effects of surface rough- | 


ness are not important below a critical, relatively low, 
value of Reynolds number, but that once that critical 
condition is passed, they become increasingly marked 
and are likely to have a seriously detrimental influence 
on the drag of full-sized aircraft at high speeds. 
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It is worth remarking that the values of drag 
coefficient plotted in Fig. 22 are likely to be some- 
what higher than those characteristic of smooth 
wings in flight, since it is known that the lower 
degree of turbulence in the free air tends to enable 
the boundary layer over the forward part of the 
wing to remain laminar, with a consequent reduction 
of skin friction. Just how much this disparity 
|amounts to has yet to be determined, but actual 
measurements of profile drag of the wings of an 
aeroplane in flight are proposed for this purpose 
and their comparison with the compressed-air 
tunnel results will be of great interest. 


(To be continued.) 








THE BUILDING TRADES 
EXHIBITION AT OLYMPIA. 


(Continued from page 400.) 


AN interesting exhibit on the stand of Messrs. 
Ransomes and Rapier, Limited, Waterside Works. 
Ipswich, was an example of the latest of the firm’s 
shovel excavators, viz., one having a capacity 
of 5 cub. ft. (142 litres), this being the smallest of 
the range, the largest of which can handle 11 cub. yd. 
| Such a small machine, though it has special advan- 
tages in construction work involving narrow cuts, 
such as pipe trenches, &c., would be uneconomical 
lif it were employed for that purpose only, so the 
equipment normally provided enables it to be used 
not only with a 5-cub. ft. shovel but as a trencher, 
skimmer and 1-ton mobile crane. The illustrations 
in Fig. 13, opposite, and Fig. 18, page 450, show the 
excavator working as a trencher and the arrange- 
ment of its machinery, respectively. Referring to 
Fig. 13, it may be pointed out that the welded 
box-section boom there shown is used without dis- 
| mantling for all four of the duties just mentioned. 
The bucket, of cast steel, has both bottom and back- 
opening doors, the latter being used when the mach- 
ine is employed on trenching, the handle being then 
pivoted at the extremity of the boom. For shovel 
work, the handle is pivoted at a point about one- 
third of the way down the boom and the cutting 
edge of the bucket moves in the opposite direction 
to that shown, discharge being effected through the 
| back door. As a skimmer, the handle is removed 
|and a roller attachment is fitted to the top of the 
| bucket for traverse along the boom. The handle 
| is also removed when the machine is used as a crane 
but is inserted in the boom, which then becomes a 
|longer jib. It is stated that the necessary changes 
|from one to the other of any of the four duties 
can be easily carried out in the field in less than 
}an hour and that no special tackle or lifting gear 
| is needed for the change-over. With a 25-ft. lattice 
boom the machine can be converted into a dragline 
excavator or used as a crane with a longer reach. 

The machinery, shown in Fig. 18, is driven either 
by a 29-brake horse-power petrol engine or a 
| 26-brake horse-power paraffin engine, transmission 
| being through a fluid coupling and chains to the 
first-motion shaft. The crawlers are exceptionally 
| widespread and long, so giving low ground pressure 
and a high degree of stability. The drive to them 
is by a vertical shaft through the centre post 
and then through bevel gears and chain to each 
crawler. Steering is by dog clutches from the 
driver’s seat. The superstructure rotates on four 
hard-steel conical rollers and the rack, roller path 
and centre post are a single steel casting. All gears 
have machine-cut teeth. In spite of the small size 
of the machine, the mechanism is not crowded. 
The first-motion shaft is well clear of both the 
barrels and the engine. The chain drive runs in 
|oil and the clutches for both travel and rotation 
are of the plate reversing type with renewable 
linings. The barrels are mounted side by side 
and both are tapered to assist even coiling of the 
The clutches controlling them are servo- 
operated. The boom hoist is hand operated and 
has a sustaining brake. The driver, as shown in 
Fig. 13, has a good view of the bucket and all the 


ropes. 


‘controls are operated from his seat. Lubrication 
throughout is by grease gun. 
Another exhibit we may mention on Messrs. 


Ransomes and Rapier’s stand was an example of a 
new machine which is also the smallest of its series. 
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Four-PuRPOsE 


5-Cus,-Fr. 


This is the 1}-in portable  self-priming pump | propels the oil forward into the larger stepped bore 
Although this | leading to the nozzle. 


illustrated in Fig. 14, on this page. 
pump has a maximum output of 4,300 gallons 
per hour, it weighs only 52 Ib., and can thus be 
easily transported as shown in the illustration. 
The pump is of the centrifugal type without regu- 
lating valves, priming being automatically effected, 
even when air leaks are present, by a priming 
blade on the impeller which, when the pump is 
started, discharges water through an open port 
in the diaphragm between the delivery and suction 
sides, the jet setting up a vacuum in the suction 
pipe. A flap valve on this inlet retains the water 
in the pump when at rest. It is stated that dirty 
water containing upwards of 25 per cent. solids 
can be handled. The engine is of the four-stroke 
cycle industrial petrol type. The larger sizes of the 
series are mounted on wheels as shown in the 
illustration of the 2-in. size in ENGINEERING, 
vol. exl, page 546 (1935). Since this pump was 
described, however, the series has been added to 
by larger sizes as well as by the smaller one here 
referred to. The largest size, viz., the 8-in. pump, 
has a maximum output of 115,000 gallons per hour. 

Combustion apparatus, in the form of stoking 
appliances and excluding grates, stoves and other 
domestic apparatus, was very sparsely illustrated, 
but an unusual form of oil burner suitable for heat- 
ing plants, &c., was shown by Messrs. Hydran 
Products, Limited, Gresham-road, Staines, Middle- 
sex. This appliance, known as the “ Hydra” oil 
burner, is claimed to be capable of burning with a 
high degree of efficiency a wide range of combustible 
oils, from high-grade fuels down to waste oils and 
industrial residues, so long as the viscosity is such 
that the fluid will gravitate from the storage tank 
to the pump inlet. The fuel is air-injected in the 
manner indicated in the sectional view, Fig. 15, 
page 450. The air stream is supplied by a motor- 
driven fan which also drives a pump to deliver the 
oil to that stream. The motor is indicated at a, 
the extremities of its shaft being marked b,b. This 
shaft is hollow, the central bore forming the passage 
for the oil from the pump to the burner nozzle. It 
runs in ball bearings, and at one end carries a helical 
pinion which meshes with a spur wheel on the pump 
shaft c. This reducing gear is seen to the left of 
the illustration and is completely enclosed. The 
pump d is of the rotary type with variable discharge. 
The cover is held in place by a hinged dog and is 
perforated with a suction inlet, as the whole is 
submerged in a chamber the top of which com- 
municates with the pipe e leading to the storage 
tank. The pump delivers, through a non-return 
ball valve, to a feed tube f, which enters an exten- 
sion of the motor shaft. This tube does not rotate 
and can be withdrawn through the plugged opening 
in line with it. The bore of the shaft immediately 
in front of the feed tube contains a helix which 
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The nozzle end of the shaft terminates in a cap g, 
which forms the nozzle. This has not the custontary 
fine orifice at the apex, but has a larger hole drilled 
radially through the side. The oil, impelled through 
the shaft, is thus flung out by centrifugal force on 
to the inner surface of a portion of the fan boss, 
indicated at h. As this inner surface is conical, 
the oil, which is spread out in a thin film, is naturally 
carried to the extreme edge of the nozzle, from 
which it is picked off in a finely-atomised condition 
by the stream of primary air. The fan, which is 
made of aluminium, and is statically and dynamic- 
ally balanced, consists of a central dise with blades 
on the rear side. It must be noted, however, 
that the blades do not discharge into a trunk at 
the periphery of the disc, but the air flow is deflected 
in the opposite direction over a set of blades attached 
to a casing and seen at the right hand of Fig. 15. 
These blades reverse the rotational direction of the 
air flow. Assuming that the fan is rotating in a 
clockwise direction, looked at from one end, it 
follows that the oil is discharged at the periphery 
of the atomising nozzle in the same direction. The 
primary air stream, the course of which is indicated 
by arrows, meets the oil as it leaves the fan by a 
stream rotating anti-clockwise, thus ensuring the 
intimate mixing of the two streams necessary for 
effective combustion. 

Secondary air is supplied by an induced stream, | 
flowing radially inwards between the front fan 
casing and a second casing, which serves the dual 
purpose of protecting the burner from radiation 
from the furnace when the burner is not in operation, 
and of preheating the secondary air. A_ very 
precise degree of fuel control is provided by the 
lever i, which is interconnected with the primary 
air supply so that the air is automatically regulated 
in accordance with the amount of fuel delivered by 
the pump. At the same time, the fuel-air ratio can 
be altered at will by hand adjustment of the air- 
intake orifices. The control lever can be operated 
either manually or by a thermostatic device as 
desired, while control of the secondary-air supply 
can be provided either from the control lever or by 
separate manual setting. The burner can be used 
at any output from its maximum of 10 gallons per 
hour to one-tenth of that figure. The heating 
load corresponding with this output is 1,500,000 
B.Th.U. per hour and the power consumption is 
approximately 250 watts. The plant can be readily 
started up from cold. It will be seen from the 
external view given in Fig. 16, page 450, that 
the Hydra burner is wholly-enclosed and _ self- 
contained and is very compact. It is mounted 
on a drip-tray with adjustable three-point support. 

Messrs. Wilson Brothers (Leeds), Limited, Vic- 
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| woodworking machinery, most of them embodying 
| improvements in details, while others were of new 
design. One of the latter is shown in Fig. 17, 
| page 450. It is an electrically-driven circular saw 
| bench suitable for general sawing, ripping, bevel- 
| cutting, cross-cutting, tenoning, grooving, &c., and 
| will take saws up to 26 in. in diameter. It will cut 
up to 9 in. deep and admits 15} in. between the 
saw and the fence, the distance between the saw 
and the edge of the table being 12 in., and the 
table surface measuring 4 ft. 3 in. by 2 ft. 4 in. 
The table is fitted with a steel gap plate and is 
grooved parallel with the saw for the sliding fence. 
The frame is a substantial single casting with the 
motor, of 10 brake horse-power, mounted on one 
end of it. The spindle is diven at a speed of 1,500 
r.p.m. by enclosed multiple Vee-belts provided with 
screw tensioning gear, the drive being at the back 
of the frame. The table-raising motion and slides 
are attached to the frame externally and are there- 
fore not exposed to sawdust. The gears are enclosed 
in cast-iron boxes and ball thrust bearings are 
provided for the raising screws. The saw spindle, 


|of high-tensile steel, runs in ball bearings carried 


in dustproof housings filled with grease. The fence 
has a deep front plate and slides for different 
diameters of saw, the sliding gear being visible in 
the illustration above the table-raising handwheel. 
It cants for bevel cutting and swings clear over the 
end for cross-cutting. Quick adjustment is by 
hand and fine adjustment by screw. The saw guard 
complies with the latest Home Office regulations 
and consists of an aluminium shield with a telescopic 
front piece. Raising and lowering is effected by 
screw gear. The riving knife is independent of 
the guard and is carried on a slide under the table, 
being adjustable for saws of different diameters. 
The machine is push-button controlled from the 
front as regards stopping, a starter, with no-volt*‘ 
and overload releases, being mounted on the frame 
at the back. The saw bench is also made in three 
other sizes, the largest of which will take a saw of 
42-in. diameter running at 900 r.p.m. and driven 
by a 20-brake horse-power motor. The table is 
6 ft. by 2 ft. 9 in., and the distances from its edge 
to the saw and from the saw to the fence are 12 in. 
and 204 in., respectively. The maximum depth of 
cut is 16} in. 

The well-known firm of Messrs. Thomas White 
and Sons, Limited, Paisley, had, perhaps, the 
largest display of woodworking machinery. Notable 
amongst the exhibits was a high-speed panel planer 











toria-road, Leeds, 11, showed 15 examples of their 


motor-driven through generated oil-immersed gears, 
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the cutter speed being 6,000 r.p.m. The machine 
was shown in operation and certainly justified its 
claim to precision working. Both the arrangement 
and control of the pressures are unusual, and a new 
type of truing device is employed. As, however, 
the machine shown differs only in late refinements 
from the example described and illustrated in 
ENGINEERING, vol. cxlii, page 425 (1936), no detailed 
description can be given here. A wholly new design 
was a small spindle motor on a stand for general 
cabinet work. 

A number of other firms also exhibited various 
types of woodworking machinery, and all of them 
had something interesting to show, even though 
the display was in most cases of the firm’s estab- 
lished products, as distinct from radically new 
designs. For example, Mr. A. Cooksley, M.I.Mech.E., 
21 to 25, Tabernacle-street, London, E.C.2. showed, 
among other machines, a motorised general wcod- 
worker, comprising a 24-in. sawbench, 12 in. over 
and under planer, spindle moulder, horizontal 
tenoning appliance, slot-boring table, and hollow 
chisel attachment, all driven by a 7}-h.p. motor. 
\ “ Midsaw ”’ 
Messrs. The Midland 
Limited, Pope-street, 
number of different types of mortising machine 
H. Schubert, Limited, 108, City-road, 
London, E.C.1, and Messrs. Interwood, Limited, 
326, Old-street, London, E.C.1, both had a good 
display of veneering presses and ancillary appli 
ances, several of which showed development in 
design over examples exhibited in previous years. 
Messrs. Dominion Machinery Company, Limited, 
Hipperholme, Halifax, improved models 
of their Elliot woodworkers, with other 
For the lighter classes of 


Saw and Tool Company, 


Messrs. 


showed 
along 


machines under power. 

work, Messrs. 8. Tyzack and Son, Limited, 341 to 
345, Old-street, London, E.C.1, showed some 
appropriate machines, among which were new 


types of swing saw, small universal woodworker, 
and motorised spindle moulding machine. The 
latter was a neat little machine with a table 20 in. 
in diameter, and having a spindle running at 5,900 
r.p.m., the spindle rise and fall being 3 in. The rise 
and fall belt is always kept in line with the spindle, 
and the motor is adjustable in position for belt 
tensioning. 

An interesting exhibit on the stand of Messrs. 
Benford, Limited, Warwick, automatic 
continuous type concrete mixer having an output 
of up to 80 cub. yd. a day. As, however, this 
machine was described and illustrited on page 
313, ante, it is not necessary ‘o comment further 
upon it here. Apart from this there w s no marked 
development in concrete mixers in the Exhibition, 
regards departure from convention, though 
there were improvements in detail and new sizes of 


was an 


as 


established types were exhibited. 
in the latter class was shown on the stand of 
Messrs. K. H. Neal and Company, Limited, Plant 
House, Ealing, London, W.5. As the firm’s ** Rapid” 
rotary reversing-drum concrete mixer of 10/7 cub. ft. 
capacity, wis described and illustrated in ENGINEER- 
ina, vol. cxlii, page 359 (1936), and w:s this year 
accompanied by a new and smaller machine, of the 
same design, with a nominal capacity of 6/4 cub. ft., 
though it can fairly be classed 7/5 cub. ft. 
machine, there is no need to discuss either in detail. 
The machine is enclosed in a pressed-steel housing 
protecting all the working parts and the mechanism 
works in an oil-filled gearbox. Messrs. Neal also 
showed a new design of l-ton petrol-engine driven 
mobile crane, which is self-propelling and has 
steering road wheels with pneumatic tyres. The 
erane is shown fitted with a loading shovel 


as 


a 


new 


universal woodworker was shown by 


Birmingham, along with a| 
s.| Messrs. Thos. Smith and Sons (Rodley), Limited, 


A case in point | 
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tively, with a self-raising mast having a 20-ft. lift. 
Another alternative is the transference of the post and 
jib to the top of the structure under erection, leaving 
the machinery on the ground, the hoisting rope 
being, of course, carried from one to the other. 
The power unit consists of a 3}-h.p. slow-speed 
hopper-cooled petrol engine with a normal fuel 
consumption of about } gallon per 8-hour day. 
The lifting capacity is, generally, with a double 
rope, 6 cwt., and with a single rope 3 cwt., the 
hoisting speeds being 80 ft. and 100 ft. per minute, 
respectively. Another new exhibit on this stand 
was a portable woodworking plant known as the 
‘Combination Portasaw.’ This is mounted on 
wheels and is provided with a 20-in. circular saw 
| for pull-through cross-cutting up to 6-in. depth of 


|cut and at any angle up to 45 deg., a separate | 


|ripping saw, a 12-in. hand-feed planer, and a 
| mortising and boring attachment ; a bandsaw can be 


| fitted in place of the cross-cut saw if required. The | 


| units are driven by a 12-h.p. petrol engine common 


| to all, or alternatively, an electric motor can be | 


| fitted. 

Cranes of various types were shown by a number 
of firms along with other products. Large examples 
were, of course, excluded from considerations of space. 


| Rodley, Leeds, for instance, had to be content with 
a display of models of excavators and cranes which, 
| however, were sufficient to demonstrate that this 
| old-established firm keeps fully abreast of modern 
| practice. Messrs. Millars’ Machinery Company, 
Limited, Great Winchester-street, London, E.C.4, 


a 12-h.p. petrol engine, and capable of lifting 15 cwt. 
gross’ load at a speed of 150 ft. per minute. This 
firm also exhibited concrete mixers, pan mills, &c. 
Messrs. John Fowler and Company (Leeds), Limited, 
Leeds, 10, along with concrete mixers, winches and 
pumps, showed a twin platform hoist, while the 
display of Messrs. A.C.E. Machinery, Limited, 
Porden-road, London, 8.W.2, was, in the main, 
concerned with hoists, among which was a new 
30-ewt. to 50-cwt. passenger and goods hoist having 
several novel safety devices and arranged for remote 
control. 
Plant), Catherine-street Extension, Leicester, also 
showed hoisting equipment, though the main display 
was of concrete mixers, pan mills, &c., and included 
one of the few examples of stone breaker exhibited. 
Messrs. EF. P. Allam and Company, Limited, 6, Great 
James-street, Bedford-row, London, W.C.1, had a 
display of platform hoists and examples of their 
“ Trillor ” electric concrete vibrators, among which 
were several new types, including an immersion 
vibrator with a flexible drive. 





(To be continued.) 
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Lectures on Electric 7 raction. 
on “ Electric Traction ” will be held on Tuesday even- 
ings during the 1938-1939 session at the Department of 
Applied Science of the University of Sheffield, St. 
George’s-square, Sheffield, 1. The course, which has 


been organised with the co-operation of Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
commenced on October 11, and the first series of 


lectures, which ends on January 10, deals with prob- 
lems relating to the design of direct-current motors for 
traction. The second series, which commences on 
January 17 and ends on March 21, deals with electrical 
city transport, with special reference to trolley auxi- 
liaries. The lecturers include Dr. T. F. Wall, Messrs. 


| A. Tustin, H. Newsam, W. Partington, H. G. White, 


W. B. Robinson, W. 8. Milner, G. H. Fletcher, N. 
Tattersall, H. Rusby, A. E. Grimsdale, W. D. Sheers, 





attachment, capable of loading loose materials at the 
rate of 1 ton per minute. 

A new small crane forms one of the exhibits of | 
Messrs. The Liner Concrete Machinery Company, | 
Glasshouse Bridge, City-road, Newcastle-on-Tyne. | 
This is the “ Giraffe’ crane, and is of the type 
consisting of a low base, mounted on road or rail 
wheels, as desired, and carrying a centre post round 
which swivels the power unit and the jib, when one is 
fitted, this latter feature indicating that, in addition 
to being used as a jib crane, it can also be used 
with a 20-ft. mast, or a 35-ft. mast, carried in the 
post and with a crossbeam at the top, or, alterna- 





and Dr.-Ing. A. Mandl. The lectures will commence at 
7 p.m., and will normally conclude at about 8.30 p.m. ; 
discussion will be encouraged. The fee for the 
course is 10s. 6d., and forms of application and further 


showed a neat single-speed friction winch, driven by | 


Messrs. Frederick Parker, Limited (Parker | 


A course of 21 lectures | 
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LABOUR NOTES. 


In the October issue of the Amalgamated Engineer- 
ing Union’s Journal, Mr. Little, the president of the 
organisation, mentions that some time ago discussions 
took place between the executive council and the 
Engineering and Allied Employers’ National Federa- 
tion on the subject of the allowance of time off work 
following two continuous shifts. An addendum to the 
Overtime and Nightshift Agreement of September, 1920, 
was brought up during the discussions, and, although it 
was agreed that it should be operative from August 1, 
the signing of it has only just been completed. This has 
| been due, Mr. Little says, to cireumstances beyond 
the control of the executive council. The addendum 
| is as follows :—*‘ (1) It is mutually agreed as a general 
| principle that where a workman works the full hours 
or more of a dayshift and a nightshift, or a nightshift 
and a dayshift consecutively, he shall be allowed to be 
off for the two subsequent shifts, i.e., day and night 
| following, or vice versa. (2) A dayshift workman 
having worked the normal dayshift and continuing to 
work throughout the night (apart from meal intervals) 
| till 6 a.m. or later the following morning shall not be 
required to resume work for a period of 24 hours, 
| except in the following circumstances, viz.: (a) When 
he works through Friday night, in which case he may 
continue to work until the normal dayshift stopping 
time on the Saturday. (b) When, having worked his 
dayshift, he works the nightshift the same night for 
the purpose of changing over from dayshift to night- 
shift, in which case he shall resume at the normal 
starting time of the succeeding nightshift.” 


In September, the Home branch membership of the 
Amalgamated Engineering Union increased from 
324,141 to 327,696, and the Colonial branch member- 
ship from 34,601 to 34,985. ‘The number of members 
in receipt of sick benefit increased from 3.106 to 3,463, 
and the number in receipt of superannuation benefit 
from 14,009 to 14,033. The number in receipt of 
| donation benefit increased from 3,889 to 4,400, and 
| the total number of unemployed members from 9,017 

to 9,864. 


The effect of the recent crisis on industry is the 
subject of an editorial note in the October issue of the 
Amalgamated Engineering Union’s Journal. At the 
| moment, the writer suggests, there is little that can 
| be said about it. ‘“‘ There have been,” he says, “* no 
further really serious indications of a severe trade 
recession, but it is now generally admitted that the 
levels of economic activity show no buoyancy whatever, 
and that a state of industrial depression in fact exists, 
though its full effects are checked and concealed to some 
extent by the public expenditure on armaments. It 
is a disturbing fact that for the last four months, as 
the monthly survey of the Economist has shown, the 
economic activities of our country have been marking 
time at something like 10 per cent. below last year’s 
peak, while the League of Nations index figures show 
| for the whole world a decline in industrial production 
and a curtailment of international trade. Latest 
official figures relating to employment and the numbers 
of workless people point in the same direction. The 
current issue of the Ministry of Labour Gazette gives 
the total number of insured workers (aged 16 to 64) 
in employment in mid-August, as 11,402,000—which 
is slightly more than in the previous month, but 
342,000 less than at this time last year.” 


Continuing, the writer says:—* The number of 
unemployed on the registers of the exchanges in mid- 
August was 1,759,242, this being about 14,000 less than 
in the preceding month, but 451,000 more than at this 
time last year. The significance of these two sets of 
| figures cannot easily be missed. At the height of the 
armament boom employment is decreasing in volume ; 
j in a period of maximum public expenditure affecting 
a wide range of industries the numbers of the un- 
employed are multiplying; and at a time when the 
|resources of the country have been strained to the 
| utmost to re-establish the national defences, a great 
army of nearly 2,000,000 workers have been standing 
idle in the market-place with no part to play in the 
organised national effort. Can this state of things go 
on? There are all the conditions here of a great social 

disaster. It is a state of affairs to which the Govern- 
ment and Parliament, when they are capable of turning 
| their minds from contemplation of Mr. Chamberlain's 








information may be obtained from the Registrar, | triumphs in foreign politics, should give some attention. 
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Tue Reconstruction or Kuine's Cross 
GROUND Station; Erratum.-We regret that owing 
to @ printer's error in the article on the reconstruction 
of King’s Cross Underground station, which appeared 
on page 386 of our issue of September 30, the vertical 
rise of the lower flight of escalators was given as 73 ft. | 
The correct figure is 37 ft. 


UnpveEr- | 





Is this not a national emergency for which statesman- 
ship is required ?” 


The Ministry of Health statement relating to the 
number of persons in receipt of poor relief in England 
and Wales for the second quarter of the current year 
shows that apart from increases following the Easter 
and Whitsun holidays there was a continuous decrease 
throughout the period. At the end of June, the total 
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number of such persons was 1,040,352—a decrease of 
26,595 when compared with the corresponding total 
at the end of March, but an increase of 10,940 when 
compared with that at the end of June, 1937. The 
average number of persons returned as ordinarily 
engaged in some regular occupation (including wives 
and dependent children) in receipt of domiciliary 
relief in June was 239,666—a decrease of 13,651 com- 
pared with the corresponding number in March and 
a decrease of 6,991 compared with June, 1937. The 
total of 239,666 comprised 69,198 men, 66,921 women 
and 103,547 children and included 50,632 persons 
(including dependents) returned as relieved on account 
of unemployment. 





At a meeting in Paris last week, the executive of the 
International Federation of Trade Unions decided 
to meet in the United States next spring. It was 
also resolved to examine, with the affiliated national 
centres and the trade internationals, the possibility of 
holding a meeting of the General Council in the United 
States. These decisions were taken on an invitation 
extended by the American Federation of Labour 
at the Oslo meeting of the General Council last May. 





Cabling on Friday last week, the New York corres- 
pondent of the / imes stated that Mr. John L. Lewis, 
the head of the Committee on Industrial Organization, 
has called a constitutional convention of that body 
for Pittsburgh, on November 14. The convention is 
expected to settle definitely whether the Committee 
for Industrial Organisation is to have wide powers of 
control over its affiliates, as is desired by Mr. Lewis, 
or whether the various unions within its fold are to 
be largely autonomous. The opponents of strongly 
centralised authority include the leaders of several 
of the unions, which came into the Committee for 
Industrial Organisation from the American Federation 
of Labour. Leaders of the American Federation of 
Labour assert that this latest act of.Mr. Lewis has 
made more remote than ever a settlement of the feud 
between the two organisations. Some of them even 
regard it as a rebuff to Mr. Roosevelt’s plea for peace 
in the labour world. 


On which side of the controversy the United Auto- 
mobile Workers of America are is not very clear, but 
judging from their action at Detroit last week, they are 
not in favour of a strongly centralised authority. 
They have, at any rate, on their own initiative, 
embarked on a campaign to force the establishment 
of a 32-hour working week in the motor industry 
instead of the existing 40-hour week. On Friday, 
last week, 3,000 members of the union gathered outside 
the main works of the Plymouth Motor Corporation’s 
plant at Detroit and refused to enter for work. They 
declared that they were not striking, but making a 
demonstration. They would, they declared, return to 
their jobs on Monday morning, but would not work 
more than 32 hours a week. The refusa] of the men 
to work obliged the plant, which employs 4,000 men 
on the day shift and 2,500 men on the night shift, to 
close. Shortly afterwards, the Times correspondent 
says, a plant of the Briggs Manufacturing Company, 
which employs 9,000 men making bodies for Plymouth 
cars, also shut down and will remain closed until the 
Plymouth plant resumes production. 





The situation disclosed by the latest quarterly 
tables of employment and unemployment compiled 
by the International Labour Office at Geneva is less 
favourable than it was three months ago. At that 
time most of the countries for which statistics were 
available showed increased industrial employment and 
decreased industrial unemployment, as compared with 
the previous year. That is still true with regard to 
employment, but not with regard to unemployment, 
the probable explanation of that being that. the 
increased employment has, in many cases, been insuffi- 
cient to absorb the natural increase in the working 
population. In the 22 countries for which statistics 
of industrial employment are available, such employ- 
ment increased in 14 and decreased in eight, as com- 
pared with a year ago. The eight in which it decreased 
were Belgium, Canada, Estonia, Finland, Great 
Britain, Luxemburg, Switzerland and the United States. 
The changes are in some cases very small. Statistics 
of industrial unemployment are available for 24 
countries. Eleven of these register an increase as 
compared with a year ago, and 11 a decrease, while 
in the case of two countries there are two sets of statis- 
tics showing inconsistent trends. In these cases also 
some of the changes are very small, while others are 
considerable. The number of workers recorded as in 
employment is still below what it was in 1929 in 
Belgium, Canada, Czechoslovakia, France, Luxemburg, 
the Netherlands, Poland, Switzerland and the United 
States. That list, it may be added, is the same as the 
list given three months ago. 








A communication received by the International 
Labour Office at Geneva states that, with a view to 
overcoming the existing shortage of qualified workers 
for the munitions’ industry, the Japanese Government 
has decided, in accordance with the provisions of the 
law governing general mobilisation during the crisis, 
as an emergency measure, to terminate in December 
this year the courses of students of technical and 
mining schools and colleges due to graduate in March 
next year and require them to do practical work. It is 
estimated that some 8,500 students will be affected 
by this measure, who will be available for employment 
in January. 





Moreover, the Department of Welfare issued, on 
August 24, regulations governing the placii of 
graduates of technical schools and colleges qualified 
for employment in the chemical industry, transport, 
shipbuilding, mining and metallurgy and in mechanical 
or electrical engineering. Under these regulations, a 
special committee consisting of the officials and repre- 
sentatives of the undertakings concerned is to be set 
up, with the Minister of Welfare as chairman, for 
adjusting the supply of qualified workers, in accordance 
with the requirements of the situation, and no employer 
may employ a larger number than that allotted to him, 
penalties being provided for any infringement of the 
provisions, The Department of Welfare will receive 
regularly from the Department of Education a list of 
students of technical schools and colleges completing 
their studies, their qualifications being specified, as 
well as an exact statement from the employers of their 
requirements. 





Large sums have been set aside for public works in 
relief of unemployment in the budget of the New 
Zealand Government. The following extract from the 
annual report of the Reserve Bank of New Zealand has 
an interesting bearing on the point: ‘‘ The mainten- 
ance of a high level of business activity has naturally 
reacted favourably on Government finances, and in 
spite of the absence of borrowing overseas it has been 
possible to finance an extensive programme of public 
works expenditure partly by revenue from taxation, 
partly by loans from the Post Office Savings Bank and 
other Government Departments, and, as regards hous- 


TIDE MILLS IN GREAT BRITAIN. 


THE enormous amount of energy available in the 
flow and ebb of the tide appears to have attracted 
attention very early in the history of this country, 
judging by the number of old tide mills which are 
still to be found either complete or in a ruinous condi- 
tion. So far as we are aware, no systematic attempt 
had been made to collect information about these mills 
until Mr. Rex Wales, M.I.Mech.E., turned his attention 
to the subject and, as a result, presented a considerable 
amount of interesting data at a meeting of the New- 
comen Society, held at the Institution of Civil Engineers, 
Great George-street, S.W.1, on Wednesday, October 12. 
Mr. Wailes’ paper was entitled * Tide Mills in Great 
Britain,” and in presenting it he modestly disclaimed 
it to be other than a collection of notes, the history 
of tide mills, he submitted, having yet to be written. 
However that may be, the amount of material in the 
paper is more than we can find space for, but the sum- 
mary here made will give some idea of the nature of this 
contribution to an interesting and long-neglected 
subject. 

Mr. Wailes commenced by stating that two years’ 
work in the field had resulted in the discovery of 
23 tide mills of which ten were still worked by the tide, 
two were working by .power, five were used for other 
purposes, and six stood derelict, with some of the 
machinery still in place. In addition, there were a 
number of tide mill sites to be found, several cases 
where outbuildings remained though the mill itself 
| had disappeared, while there were numerous references 
| to tide mills of which no trace remained. Neglecting 
the case of mills no longer visible, and taking those 
remaining round the coast from east to west, the first 
mill to be considered in this account is that at Wood- 
bridge, on the Deben Estuary, Suffolk. The records 
of this mill extend as far back as about the year 1170, 
while a later mention is dated 1564, when the mill was 
granted by Queen ilizabeth to Thomas Seckford. 
The weather-boarding of earlier times has given place 
to corrugated iron, but the old tiled Mansard roof still 
remains, The mill stands on a quay beside a power 
mill and is served by a pond having an area of 3,100,000 
sq. ft. and providing a head of 6 ft. The wheel is in a 
small wheel-house outside the mill and was renewed 
in 1932. It is of wood throughout and is 20 ft. in 





ing, by advances from the Reserve Bank which, how- 
ever, have been temporarily repaid out of funds avail- 
able from other sources. Public works construction | 


has, therefore, been an important factor in determining | ' 


the distribution of capital and labour resources and the 
nature and volume of employment.” 





‘“‘ While not wishing to comment on the question of | 
public works generally,” the report continues, “* the | 
Board regards it as highly desirable on financial | 
grounds, that the extent of such works should be regu- | 
lated as far as practicable according to the state of | 
employment in other directions—a slowing down being | 
arranged when the demand for labour for other purposes | 
is relatively satisfactory and an acceleration during | 
periods of comparative business inactivity. It is con- 
sidered, however, that in neither event should reliance 
be placed on the requisite funds being provided by the | 
Reserve Bank when they can reasonably be derived 
from other sources, unless and to the extent that any 
expansion of the currency is indicated at the time. 
If, however, recourse is to be had to additional expendi- | 
ture on public works during periods of relative trade 
depression, the Board would stress the importance of 
avoiding any undue expansion of credit when the trade 
position of the Dominion is favourable.” 





The eight-hour day has been introduced in Hungary | 
in the printing, textile, clothing and boot and shoe | 
industries, as well as in the milling trades, wallpaper 
undertakings, carpenters’ and butchers’ and pork | 
butchers’ establishments. It applies to about 208,000 
persons. As in classes of undertakings not covered by 
the hours’ regulations, hours of work do not generally 
exceed eight in the day, it may be said that about half 
the 633,000 workers in industry and handicrafts are 
now working an eight-hour day. For the remainder, 
the working week varies between 48 and 60 hours, | 
while about 10 per cent. of the workers in industry 
work over 60 hours a week. 


j 
| 
| 








Tue NationaL Paysicat Lasporatory.—The Lord 
President of the Council has released Professor R. H. 
Fowler, O.B.E., F.R.8., at his own request, for reasons | 
of health, from the engag t to the director- | 
ship of the National Physical Laboratory on October 1, 
in succession to Professor W. L. Bragg, O.B.E., F.R.S. | 
To fill the vacancy thus created, the Lord President | 
has appointed Dr. C. G. Darwin, M.C., Se.D., F.R.S8., 
master of Christ’s College, Cambridge. For the period 
until Dr. Darwin can assume his duties, the office will | 
be held by Sir Frank Smith, K.C.B., F.R.8., and corre- | 
spondence should be addressed as hitherto, to the | 
Director, National Physical Laboratory, Teddington, | 
Middlesex. 








| the wheel being then breast-shot. 
| of two horizontal sections. 
| the top half is raised about 12 in. 


diameter by 5 ft. 10 in. wide. The shaft is of oak and is 
22 in. square. The method of operation varies with 
the level of the impounded water. A vertical penstock 
is first raised to allow the water to flow over the sluice, 
The sluice consists 
On the fall of the water 
Later, the bottom 
section is raised and the wheel is undershot. The 
wheel drives four pairs of stones on the first floor, 
all of which are controlled by a single pair of governors 
driven from the upright shaft, which is of oak and 
22 in. in diameter. ; 

The next area is Essex, in which county a number of 
mills are recorded. That at the head of St. Osyth 
Creek was worked down to 1930. It belonged to St. 
Osyth’s Abbey, and is mentioned in the monastic 
balance sheet of 1491. The existing building, however, 
according to Mr. A. R. Powys, dates from about 1730. 
It is weather-boarded and tiled and is built on a 
bridge. The pond is about 30 acres in extent. There 
are two wheels, 18 ft. 6 in. in diameter by 6 ft. wide, 
which drove two groups of three and four pairs of 
stones. The view of the interior of this mill, given in 
Fig. 1, page 446, shows the hopper, one of which 
has a grain cleaner incorporated. The face-wheel on 
the vertical shaft drives the sack hoist. Thorrington 


| Mill, at the head of Arlesford Creek, Essex, is said 


to have fallen out of use about 12 years ago. The 
wheel is of the outside breast shot type, with closed 
buckets, and is of iron mounted on an iron shaft. 
Fingringhoe Mill, on Roman River, retains its 16-ft. 
diameter closed-bucket breastwheel, but is now only a 
store. Stambridge Mill, near Roachford, on the 
Roach, is still at work with the power mill adjoining it. 
A weather-boarded red-tiled building, it is near the mill 
house, which appears to be about 220 years old. The 
wheel is about 18 ft. in diameter by 12 ft. 9 in. wide 
and has wooden floats. It is mounted on a wooden 
shaft and drives three pairs of stones. The London 
mills, of which all physical traces have disappeared, 
are, nevertheless, fairly well documented, and Mr. 
Wailes had a considerable amount of data to give 
about them. Notice of the two still working at 
Bromley-by-Bow is, however, all that can be given here. 

These mills have a history going back to 1135 at 
least. There were originally three, as the name Three 
Mills Distillery, Bromley-by-Bow, bears witness, 
but one was removed in the reign of Edward VI, 
when an Act was passed to make the river navigable. 
Of the two mills remaining, the older is the House Mill, 
rebuilt in 1776; the other, the Clock Mill, was rebuilt 
in 1817 and is so called from being provided with a 
clock dated 1753, a bell cast in 1750 being also still in 
existence. The mills are semi-tidal, impounding up 
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Fre. 1. Mine at Str. Osytu, Essex. 





to 12-5 ft. OD. All the levels have risen due to the 
embanking of the rivers Lee and Thames. The 
original depth of navigation was 4 ft. 6 in., as against 
the present day 12 ft. 6 in. The House Mill has four 
wheels, all about 20 ft. in diameter. The width of 
three of them varies from 3 ft. to 3 ft. 54 in., and 
each develops from 20 h.p. to 25 h.p. The fourth wheel, 
also 20 ft. in diameter, is considerably wider and develops 
10 h.p. to 45 h.p. There are 12 pairs of stones. The 
Clock Mill has three wheels, all about 20 ft. in diameter 
and varying in width from 2 ft. 7 in. to 4 ft. Each 
develops 20 h.p. to 25 h.p. A view of them is given in 
Fig. 2, on this page. All have Poncelet floats. The 
wheels drive six pairs of stones, a further eight pairs 
being driven by a steam engine. Passing to Kent, 
there are records of several mills, the most complete 
of which accounts relates to the mill at Strood. This 
was in operation up to 1858, at which date it was be- 
tween 200 and 300 years old. Two wheels, on either side 
of a flap sluice, drove five pairs of stones, flour dressers, \ 
wheat cleaners and the sack hoist. The output was : ; ' . ee en 
) sacks a week. With a spring tide it would run 
for six hours. With an ordinary tide, three hours 
had to elapse after high tide before the mill could 
work, and it would not work at all with a neap tide 
or if the wind held up the water 

in Sussex, of the mills recorded, one only is still 
working, though there are remains of a fair number. 
One of these, Birdham Mill, situated at the mouth of | 
Chichester Canal, was working up to 1935, being gutted 
of all its machinery in the following year. The two | 
wheels and gearing are, however, still to be seen. | eid ty 
Chey were served by a 30-acre pond giving a normal | Fic. 3 
head of 12 ft. and a working period of 54 hours. The | 
pond is now to be used as a motor-boat dock, the mill | being the property of Winchester College. The auto-| Beaulieu River, which river lies between the Abbey 
buildings serving as a repair shop. The mill still! matic tide gates are incorporated in four hand-operated | and the village. Fresh water as well as the tide 
working is the Slipper Mill, Emsworth. It has under- | sluices built on to the upstream side of the bridge ; | provides the power. At one time there were two 
gone extensive alterations in the course of its existence, | the tide is admitted by flap valves instead of by lock- | wheels under the floor of the mill, but only one now 
# date remaining, viz., 1735, being presumed to record | type gates as is usual. The head is about 12 ft.,| remains. It is of wood 12 ft. 4 in. in diameter by 
one such alteration. The mill receives water from a | and at spring tides the river fills up for two miles back. | 4 ft. 6 in. wide with 24 buckets, and is mounted on 
small stream as well as using tide water, but has no| About thirty-five years ago the mill was considerably | a wooden shaft 18 in. in diameter. It drives two pairs 
auxiliary source of power. The single undershot wooden | altered by Messrs. Armfields, of Ringwood. There are | of stones, as shown. Two more pairs of stones and a 
wheel is under the floor and is 9 ft. in diameter by|two iron water wheels 11 ft. 6 in. in diameter by | sack hoist are driven by an 8-h.p. electric motor. 
8 ft. 6 in. wide. It has open buckets, is mounted | 5 ft. 2 in. wide, with 24 curved Poncelet floats. With In the Isle of Wight a derelict two-wheel mill at 
on an oaken shaft 16 in. square, and drives two pairs of | the exception of the great spur wheel, which is of iron | St. Helens still retains its machinery, which included 
stones and some other machinery | and cogged, all the shafts and gears are of iron. Only | four pairs of stones. The East Medina mill, near 

In Hampshire two mills are still at work and one,| one wheel is now used and this drives two pairs of | Whippingham, is at present working, but has been 
the Quay Mill, Emsworth, has been converted for| French stones with the aid of a 10-h.p. Blackstone | damaged by fire, and the site has been acquired by the 
power. At Eling, on the River Test, a red-brick tide | engine. Beaulieu Mill, of which an interior view is given | Newport Corporation for ultimate occupation in 
mill stands on a toll bridge, both bridge and mill/in Fig. 3, above, is built on the bridge across the| connection with the electricity works. There is a 
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single wheel 15 ft. 6 in. diameter by 6 ft. 8 in. wide ; this 
is seen in Fig. 4, annexed, and has 30 floats of oak. 
It is mounted on a 12-in. octagonal shaft and now 
drives two pairs of composite stones,a third pair 
having been removed. The mill at Wootton Bridge, 
on Wootton Creek, still working, has two wheels about 
24 ft. in diameter by 6 ft. wide, though only one is 
|inuse. It can drive three pairs of stones. An attempt 
| to work one set of gears by a gas engine in conjunction 
| with the water-wheel failed on account of the effect 
| of the hit-and-miss governor of the engine. The mill 
| pond is fed by the Blackbridge Brook as well as by 
| the tide, and has both lock-gate type and flap-valve 
|sluices on the upstream side of the bridge. It will 
| work the wheel for four hours each normal tide. Of 
the mills formerly existing in Devon, Mr. Wailes was 
|unable to cite one still working, though he furnished 
}some particulars of them. One, Pomphlett Mill, 
| Plymouth, is now driven by electricity, the water- 
| wheels not having been used since 1924. 
Cornwall is in the same position as Devon. Of the 
five mills of which remains exist, two only have 
machinery remaining and both are derelict. Wacker 
Mill, Antony, one of these, was closed down in 1915. 
It has a single undershot wheel 7 ft. 6 in. in diameter 
| by 3 ft. wide on a wooden shaft 18 in. in diameter, 
| which drove two pairs of stones. The nature of its 
| mill-work is illustrated in Fig. 5, annexed, which 
| shows the large cogged face-wheel on the vertical shaft 
| which drives the sack-hoisting drum through a pinion, 
| all the gear being of wood. The other mill is Antony 
Passage Mill, on the north bank of the Lynher River. 
An inscription over one of its doorways bears the date 
| 1613. The mill has been out of use since circa 1880 
}and most of the gear is submerged at high tide, yet 
|Mr. Wailes found that an astonishing amount of it 
remains. There were two sluices and four wooden 
wheels each about 12 ft. in diameter by 3 ft. wide, 
mounted on shafts 12 in. in diameter. Each wheel 
drove one pair of stones. The water was impounded 
in a pond of 84 acres, Sites and records of a number 
| of other mills in Cornwall were described in the paper. 
Two mills are working in Pembrokeshire. One of 
these, at Pembroke itself and situated on the river 
behind the castle, is a five-storey building, very 
probably replacing an earlier mill. A view of part of 
the interior is given in Fig. 6, annexed. This shows 
the 9-ft. spur wheel which has been fitted with a 
new rim. The three-armed support for the top journal 
is noteworthy. The wheel drives four pairs of stones 
through pinions or “ nuts,” two of which are visible, 
one in mesh and one out of mesh, disengagement being 
effected by a lever and two chains for each pinion. 
The water wheel is of the undershot type and is of 
wood and iron with wooden buckets. It is 20 ft. in 
diameter by 12 ft. wide and is mounted on an iron shaft 
9 in. square. The pond is one mile long by about 
150 yards wide, and is fed by fresh, as well as tidal. 
water. When full the head is nearly 12 ft. Carew Mill, 
| six miles from Pembroke, is also semi-tidal and has 
a pond of 25 acres to 30 acres, giving a head of 11 ft. 
There are two undershot wheels of wood and iron 





| with wooden buckets on iron shafts 9 in. square. 


Both are 16 ft. in diameter, one being 5 ft. 6 in. wide 
and the other 7 ft. wide. Each drives three pairs of 
stones. There were tide mills at Bidston, in Cheshire, 
which drove both corn mills and slitting mills, notice 
of which appeared in the Liverpool Advertiser of 1754 
and 1777, but few details are known. 

Mr. Wailes’ paper concluded with some technical 
notes. Broadly speaking, the east and south-east mills 
are of timber, those on the south coast of brick, and 
on the south-west and west of stone. The largest is 
Three Mills, Bromley-by-Bow, and the smallest Wacker 


| Mill, Antony. There are four main methods of wheel 


construction, viz.. wooden wheels with radiating arms, 
wooden wheels with arms tangent to the hub, wheels 
made with wooden arms and iron hubs, and all-iron 
wheels. Wooden buckets were found on 13 wheels, 
straight wood floats on nine wheels, and Poncelet 
floats on the seven wheels which are made wholly of 
iron. The wood shafts vary from 12 in. octagonal to 
24 in. square, and are invariably of oak. The iron 
shafts range from 6 in. square to 12 in. in diameter. 
The vertical shafts also vary. The largest wooden one 
is of oak and is 28 in. in diameter and the smallest, at 
Beaulieu and seen in Fig. 3, is multangular and 15 in. 


| across the flats. It is made of pitch-pine. Naturally, 


as much of the millwright work dates from pre-railway 
days, there are great variations in detail and a good 
deal of ingenuity has been expended on such auxiliaries 
as sack tackles. The paper was illustrated by a number 
of lantern slides, some of which are reproduced in this 
summary, and which showed points of interest referred 
to by Mr. Wailes. Incidentally, some other details of 
working than those above mentioned emerged ; thus it 
was stated that the mill at Hayle, Cornwall, was closed 
as it was impossible to obtain men who would work at 
the variable times due to the daily changing tidal 
periods. 

There was much of general interest interspersed with 
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more technical matter. For example, we are told that 
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We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 


at Barrow Hill Mill, Essex, the occupants were one | 
night seriously alarmed by the whole mil] shaking 
violently at high tide. Investigation next morning 


showed that a school of porpoises had chased fish on 
the flow of the tide and had come up under the floor 
of the mill. The story of the explosion of a Trevithick 
cast-iron boiler during the excavation of the mill pond 
in the absence of the attendant boy, who had left it 
to catch eels, is perhaps better known. The facts that 
the interior construction of the Pembroke Mill is of 
pine from a wreck and its cargo on the South Pembroke- 
shire coast and that the ship’s wheel controls the sluice 
illustrate very well the capacity for improvisation 
possessed by the old-time millwright. Evidence of 
the substantial nature of some of the mill buildings lies 
in the fact that Ashlett Mill, Fawley, Hants, is now 
used as a recreation club for the employees of Messrs. 
Agwi Petroleum Corporation, Limited. Originally 
built in 1618, and probably restored in 1816, since a 
stone in one wall bears that date, it is constructed of 
« beautiful red brick and has a tiled Mansard roof. It 
was last worked about 1890. The discussion following 
the paper showed the interest it had aroused. 
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Mr. Harry Corram, late of Messrs. Roberts, Black and 
ompany, Limited, Manchester, has been appointed 
district sales manager for the Yorkshire territory by | 
Messrs. E. H. Jones (Machine Tools), Limited, Edgware- | 
The Hyde, London, N.W.9. | 

Messrs. Crompton Parkinson, Limited, Bush House, 

London, W.C.2, inform us that Mr. C. D. Hanna, late 
of Messrs. Sir W. G. Armstrong, Whitworth and Company 
(Engineers), Limited, has joined the staff of Messrs. 
Crompton-West Traction Organisation, Chelmsford. 

Messrs. CeLorex, Limirep, North Circular-road, 

Stonebridge Park, London, N.W.10, have inaugurated 
a new service to supply architects and builders with 
comprehensive information on all branches of acoustical 
correction, particularly as applied to the control of sound 
by the of insulating board and sound-absorbing 
materials 


road 


use 


Tue SUPERANNUATION BRANCH OF THE MINISTRY OF | 
Heactu has been removed to Hobart House, Grosvenor- 
place, London, 8.W.1, to which all communications 
relating to the superannuation and compensation of 
employees of local authorities should be addressed. 


Mr. H. Srongewa.u Jackson, for many years a director 
and manager of Measrs. Spencer-Bonecourt, Limited, has | 
retired owing to indifferent health. Mr. H. J. Wapptne- | 
HAM, secretary of the firm’s parent company, Messrs 
Babeock & Wilcox, Limited, Babeock House, Farringdon 
street, London, E.C.4, takes his place on the board, 
Mr. A. E. Watkins becomes manager, and Mr. A. | 
ParRRANT, chief draughtsman. 

The address of the Swepisu INTERNATIONAL Press | 
Bureav, the English representative of which is Mr. C 
rHomrson Waker, has been changed from “* Winsley,” | 
Red Hill, to Hilden,”’ Goddington-lane, 
Orpington, 


Chislehurst, 
Kent 





Brrrish STANDARD ToOoLMAKERS’ STRAIGHTEDGES 


The British Standards Institution, 28, Victoria-street, 
London, S.W.1, has issued a draft British Standard 
Specification for toolmakers’ straightedges. The draft 
has been prepared by sub-committee ME/26/6 which 
deals with measuring tools, and, in accordance with the 
customary procedure of the Institution. it is being 
circulated for technical comment The latest date for 
the reeeipt of comments is November 30 

rus insrirere or TRANSPORT The Council of the 
Institute of Transport, 15, Savoy-sireet, London, W.C.2. 
has made «a number of premium awards in respect of 
papers presented during the 1937-38 session. These 
include Railway Operating Medals to Mr. V. M. Barring 
ton-Ward, D.S.0., and to Mr. G. Mills, the Road Trans 
port Medal to Mr. C. T. Brunner; the Inland Water 
lransport Medal to M G. Cadbury the Dock and 
Harbour Silver Medal to Mr. G. Wilson ; the Coastwise 
Shipping Medal to Mr. L. G. Hudson: the Institute 
Craduate Medal to Mr. A. Stone and the ** Modern 
Tran port Premium to Mr. H. G. R. Stevenson These 
mwards were presented at the inaugural meeting of the 
1938.39 seasion on October 10 

Rervuse Disrosat iN StTocKHOLM \ modern refuse 
lisposal plant, capable of dealing with 550 tons of refusé« 
+ day, is being placed in service in Stockholm and wil! 
be in full operation by the eid of the year. The plant 
s designed to co with up to 85 railway wagons. 


pe daily 
each containing 32 cubic met +s of refuse. The wagons 


sre emptied direct into a large collection chamber in 
the basement of the new plant, whence the refuse is 
raised by scoop conveyors to the upper part of the 


building. After the removal of moisture on a drying 
grate, the material is fed into three furnaces, where the 

ymbustion process, which requires about two hours. 
takes place rhe resultant clinker is tipped into waiting 
wagons and removed to dumps. Place has been reserved 
in the present plant for a fourth furnace and the design 
ia such that a further battery of four furnaces may be 
built, thus doubling the capacity of the plant. Including 
the expenditure involved in the reconstruction of the 
railway rolling st the works is 3-3 million 


ok cost of the 


kronor (170,1001.) 


| South African Railways and Harbours, Johannesburg ; 


of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Gang Motor Trolleys, ten, for track of 1 m. gauge, 
each with a minimum carrying capacity of eight men and 
300 kg. of tools, and able, at the same time, to haul two 
trailers, each with 15 men and 300 kg. of tools, at a speed 


of 20 km. an hour on a gradient of 10 per cent. Also 
one spare motor and a set of general spares. Departa- 
mento de Explotacion Comercial (Almacenes), Ferro- 


carriles del Estado, Buenos Aires, Argentina ; October 31. 
(T. 27,390/38.) 


Tin-Plate. Argentine State Oilfields, Buenos Aires ; 
| October 26. (T.Y. 27,485/38.) 
| Galvanised Steel Wire, stranded, 10 miles. Post and 


Telegraph Department, Wellington, N.Z.; December 14. 
(T. 27,503/38.) 

Centrifugal Pumping Sets, electrically-driven, two. 
Department of Irrigation, Khartoum, Sudan ; October 
(T.Y. 27,595/38.) 

Structural Steelwork for workshops for motor services, 
Cape Town, including columns, principals, crane girders, 
galvanised sheeting, guttering, glazing, and sliding doors. 
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November 14. (T. 27,599/38.) 

Internal-Combustion Marine Engine, one, 14 b.h.p., 
vertical, multi-cylinder, complete with reducing reverse 
gear, accessories and tools. Director-General, Mechanical 
and Electrical Department, Ministry of Public Works, 
Cairo ; November 15. (T. 27,592/38.) 


Steam Cooking Apparatus, Calorifiers, &c., with vertical 


steam boilers, feed pumps, &c., for ——— mess, 
Pretoria. Public Works Department, Pretoria; Octo- 
ber 27. (T. 27,684/38.) 

Air Conditioning Plant, for telephone exchange. 


Public Works November 10. 


(T. 27,686/38.) 


Department, Pretoria ; 








BOOKS RECEIVED. 


Elements of Ordnance. A Textbook for Use of Cadets of 
the United States Military Academy. Being a Revision 
of the “* Textbook of Ordnance and Gunnery * by Colonel 


Earl McFarland. Prepared under the direction of 
Lievut.-Cout. T. J. Hayes. New York: John Wiley 
and Sons, Incorporated. London: Chapman and 


Hall, Limited. [Price 32s. 6d. net.] 
Transformer Engineering. A Treatise on the Theory, 
Operation and Application of Transformers. By L. F. 


Biume, G. Camiiur, A. Boyastan, and V. M. Monrt- 


4. 





14, 


CONTRACTS. 


| Messrs. WestINGHOUSE BRAKE AND SIGNAL CoMPANy, 
LimITeD, 82, York-way, King’s Cross, London, N.1, have 
installed a standard three-phase twin 45/60 constant- 
current rectifier at the Rex Cinema, Blackheath, Bir- 
mingham. The supply is converted from two-phase, 
200-volts, three-wire to 400 volts, three-phase by static 
apparatus. 

Messrs. EpGaR ALLEN AND Company, LIMITED, 
Imperial Steel Works, Sheffield, 9, have supplied, to the 
order of Messrs. F. W. Payne and Son, Limited, London, 
manganese-steel castings, comprising caterpillar trays 
for dredging, each weighing 8 cwt., and bushes for dredger 
buckets, each half of which weighs 1 qr. 14 Ib. 

Messrs. Toe Generat Evecrric Company, LIMITED, 
Magnet House, Kingsway, London, W.C.2, have supplied 
conduit and conduit accessories; power plugs and 
switches ; lighting fittings ; Osira and Osram lamps for 
the lighting of hangars, workshop, apron, stores and 
offices ; a fire-alarm system ; and obstruction lights and 
other airport lighting equipment for the new Ipswich 
Municipal Airport. 

Messrs. WESTERN Evectric Company, Limrrep, Bush 
House, Aldwych, London, W.C.2, have recently installed 
their sound equipment in the Regal Cinema, Edinburgh. 
They have now nearly 200 installations working in 
Scotland. 


1938. 








LAUNCHES AND TRIAL TRIPS. 


“Seti Sprrir No. 2. Single-screw petrol-tank 
motorship for coastal service, four-stroke eight-cylinder 
Deutz Diesel engine. Launch, September 29. Main 
dimensions, 157 ft., by 32 ft., by 10 ft. 3in. Built by 
Messrs. L. Smit & Zoon, Kinderdijk, Holland, for Messrs. 
Union Lighterage Company, Limited, London. 
“Master Exvias KutuKxunpis.’’—Single-screw 
steamer ; reheat engine, fitted with poppet valves on the 
high-pressure and medium-pressure cylinders, supplied 


cargo 


by Messrs. The North Eastern Marine Engineering 
Company (1938), Limited, Wallsend-on-Tyne. Trial 
trip, October 5. Main dimensions, 433 ft. 6 in., by 


60 ft. 6 in., by 37 ft. 3 in. Built by Messrs. Short 
Brothers, Limited, Pallion, Sunderland, to the order of 
Messrs. Atlanticos Steamship Company, Limited, 
managed by Messrs. Kulukundis Brothers, Limited, 
The Pireus, Greece, and London. 

“ WaIMARAMA.”’—-Twin-screw cargo and passenger 
motorship ; two-cycle, double-acting, six-cylinder Har- 
land-B. and W. Diesel engines. Trial trip, recently. 
Main dimensions, 535 ft. 6 in., by 70 ft., by 43 ft. 4 in. 
Built and engined by Messrs. Harland.and Wolff, Limited, 
Belfast, for Messrs. Shaw, Savill and Albion Company, 
Limited, London. 

*“ Komata.”—Single-screw cargo steamer of the Arc- 





stncerR. New York: John Wiley and Sons, Incor- 
porated London: Chapman and Hall, Limited: | 
[Price 25s. net.] 
Transactions of the Liverpool Engineering Society. | 
Volume LIX. Sixty-Fourth Session. Edited by | 


R. Surecps and V. L. Farrutne. Liverpool: Offices 
of the Society, 9, The Temple, 24, Dale-street. 

The Purposes of Examinations. A Symposium. Re- 
printed from “ The Year Book of Education.” London : | 
Evans Brothers Limited. [Price 3s. net.] 

United States Geological Survey. Bulletin No. 886-C. 
(Geology and Ore Deposits of the Southwestern Arkansas 
Quicksilver District. By J. C. Resp and F. G. WE Lts. 
Price 75 cents.] Bulletin No. 893. Metalliferous 
Mineral Deposits of the Cascade Range in Oregon. By 


form type for the New Zealand coastal trade ; triple- 
expansion engine. Launch, October 10. Main dimen- 
sions, 335 ft., by 52 ft. 6in., by 28 ft. Built and engined 
by Messrs. Alexander Stephen and Sons, Limited, Lint 
house, Glasgow, S.W.1, to the order of Messrs. Union 
Steam Ship Company of New Zealand, Limited, Welling- 
ton, N.Z. 








Syntaetic RupBer rrom Tomato Pre...—We are 
informed that Dr. Giovanni Mari, a scientist at the 
Royal Italian Food-Preserves Experimental Station, 
at Parma, has succeeded in converting tomato peel into 
a substance having properties similar to those of rubber. 


One kg. of tomato peel produces 0 -5 kg. of the substance 





Eveene CaLLacHaN and A. F. Bupptneton. [Price 
1 dol cents.| Bulletin No. 900-A. Subsurface 
Geology and Oil and Gas Resources of Osage County, 
Oklahoma. Part I. Townships and 23 North| 
Ranges 10 and 11 East. By N. W. Bass and others. | 
Price 30 cents.) Washington: Superintendent of 
Documents. 

nited States Geological Survey. 


| 


25 


o> 


Water-Supply Paper 


No. 810. Surface Water Supply of the United States, | 
1936. Part 10. The Great Basin. [Price 20 cents.} 


Water-Supply Paper No. 820. Drought of 1936. 
With Discussion on the Significance of Drought in Rela- 
tion to Climate. By J. C. Hoyt. [Price 15 cents.] 
Washington : Supermtendent of Documents. 

nited States Geological Survey. Professional Paper 
No. 189-A. Species and Genera of Tertiary Noetinae. 
By F. 8. MacNew. [Price 20 cents.] Professional 
Paper No. 189-C. Pliocene Diatoms from the Kettleman 
Hills, California. By K. E. Lonuman. [Price 15 
cents.) Professional Paper No. 190. Lower Pliocene 
Vollusks and Echinoids from the Los Angeles Basin, 
California, and Their Inferred Environment. By W. P. | 
Wooprine. [Price 30 cents.} Washington: Super- | 
intendent of Documents. 

‘nited States Bureau of Mines. Bulletin No. 405. Copper 
Mining in North America. By E. D. Garpwner, C. H. 
Jounson and B. 8. Butter. Washington: Superin- 
tendent of Documents, [Price 40 cents.] 

‘nited States Bureau of Mines. Mines Yearbook, 1938. | 
Compiled under the Supervision of H. H. Hucues. | 
Washington : Superintendent of Documents. [Price 
2 dols.] 

‘nited States Bureau of Mines. Technical Paper No. 582. 
Methods for the Detection and Determination of Carbon 
Monoride. By L. B. Begscer and H. H. Scurenx. | 
Price 10 cents.) Technical Paper No. 585. Flotation | 
for Recovery of Scheelite from Slimed Material. By E. 8. 
Leaver and M. B. Rover. [Price 10 cents.] Tech- 
nical Paper No. 586. Notes on the Sampling and | 
inalysis of Coal. By A. C. FiretpNer and W. A. | 
Setvic. [Price 10 cents.] Washington: Superin- 
tendent of Documents. 





| VENTILATION. 


PowErR GENERATION, HEATING AND 
A special number of the German journal, 
Der Maschinenmarkt Pdssneck, devoted mainly to a 
review of the progress made in power generation, heating 


PROGRESS IN 


and ventilation, has recently been issued by the pub- 
lishers, Messrs. Vogel-Verlag, Péssneck, Thiiringia, 
Germany. Interesting and informative articles have 


been contributed, among others, by Dr. W. Luley, on 
the evolution of the Diesel engine in Germany and 
abroad; by Dipl.-Ing. Than, on the development of 
the gas engine; by Professor Zietemann and Ing. A 
Storch, on boiler and steam plants in Germany: by 
Dipl.-Ing. Kamper, on heating and ventilation; and 
by Dir. Kérting, of the V.D.1., on air-humidifying and 
conditioning installations. Other articles, on such 
matters as central-heating installations, the heating ot 
works and factories, and gas as a fuel are also included 

Water SupP.y In WARANGEL, HyDERABAD.—A wate! 
supply system, estimated to cost just under 100,0001., 
is in process of installation at Warangel, which has a 
population of 60,000 and is the second most important 
city in the Indian State of Hyderabad. A sum of 60,000/ 
has already been spent on the scheme, which was launched 
by the Government in January, 1937, and under it the 
city is divided into three main portions, provision being 
made for a prospective future population of 90,000. Th: 
estimated consumption per head per dey being 18 gallons. 
a supply of 1,620,000 gallons is allowed for, but the 
conduit has been designed to cater for an ultimate 
population of 135,000 and there is room in the filters for 
expansion on the same scale. The source of supply, the 
Dharmasagar Tank, has a total drainage area o! 
61 sq. miles, and a capacity of 839,000,000 cub. ft 
Water is led from the tank to the filter beds, a distance 
of just over 7 miles, by a conduit consisting of 24-in 
diameter reinforced-concrete pipes. This work 15 
nearly completed. The filtered water will be chlorinated 
and led to service reservoirs in the city by gravity mains 
The distribution system, consisting of about 29 miles 
of cast-iron pipes of varying sections, has been completed. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The improved outlook is not only 
reflected in rising outputs, but also in the general tone 
of the stock and share market, which is one of optimism. 
Inquiries at representative steel and engineering works 
show that there is a steady revival in buying. The 
demand for most classes of raw andsemi-finished materials 
is expected to develop during the next few weeks. 
Sheffield works continue to do a substantial volume of 
commercial business, and steel consumption, despite 
the falling-off in the last few months, reaches a high level. 
Stocks have accumulated at some works, but the addi- 
tional requirements of the armament-making firms will 
result in their absorption. More furnaces are operating 
at local steel works. Both basic and acid materials 
are in strong demand. A good sign is the renewed 
activity in the scrap market. Though gross turnover 
is not so heavy as a year ago, it shows a rise as compared 
with three months since. Progress is the keynote of the 
heavy machinery and engineering sections. In their 
monthly trade report, Messrs. Edgar Allen and Company, 
Limited, state: “* The increase in employment recently 
announced is a favourable sign borne out by the trade 
position atourworks. Some large orders forsteel castings 
for electrical work and for general engineering work 
have been received. Some good orders for high-speed 
steel for overseas, as well as large indents for twist drills 
and other small tools are also on the books. The demand 
for super high-speed steel tools continues to be brisk. 
There is a definitely increasing interest in tungsten- 
carbide tipped tools.”” The firm’s machinery de ment 
reports the receipt of some excellent orders, including 
gravel washing plant, crushers, ball mills, granulators, 
pulverisers and lime hydrators for collieries, quarries, 
brickworks, smelting concerns, and mortar works in 
various parts of the world. The decision of the Sheffield 
City Council to reduce electricity charges to both indus- 
trial and domestic consumers is generally welcomed. 
In announcing this, the chairman of the Electricity Com- 
mittee, Alderman J. A. Longden, said they could now 
definitely say that Sheffield’s was the cheapest electricity 
in the country, a fact which should be remembered when 
boosting the city. Councillor John Green, a leading 
industrialist and an ex-chairman of the Committee, 
urged that the Corporation should advertise to the full 
its very cheap electricity, which was one of the few 
advantages Sheffield enjoyed in the industrial field. 
The proposals include the reduction of the lighting 
flat-rate charge from 4d. to 3d. a unit. The power tariff 
is to be put on a graduated scale providing for a charge 
of 3l. 10s. per kVA for the first 100 kVA, falling to 
3l. per kVA for all in excess of 1,000 kVA. There is also 
a reduction in the increment charge in the coal clause— 
which affects power tariff consumers—providing for a 
new increment charge of 0-00083d. per unit per Id. 
increase in the cost of coal per ton, compared with the 
present increment charge of 0-00ld. The reduction in 
the increment charge will benefit all power consumers. 
The coal clause is intended to safeguard the Department 
in the event of the price of coal rising, the reduction 
having been made possible by the installation of more 
efficient plant. 

South Yorkshire Coal Trade. 
undergone a change for the better. More inquiries are 
circulating, and good orders are expected to develop. 
The Finnish State Railway is inquiring for 16,000 tons 
of steam coal. Prompt business is handicapped by the 
scarcity of best hards, cobbles, and trebles, Tint supplies 
are expected to increase during the next few weeks. 
The inland demand for coal has also broadened. Indus- 
trial concerns are taking heavier supplies as compared 
with a few weeks ago. Smalis are in demand by electricity 
generating works. Sheffield Electricity Committee has 
decided to accept contracts; totalling 38,000 tons at an 
average price of 18s. 10-4d. per ton. The consumption 
of house-coal is on the increase. Coke requirements 
are also on the up-grade. 


The export position has 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig branch of trade change very slowly, but movements 
are in the direetion much hoped for. With virtually no 
Continental competition and demand gradually expan- 
ding, more Tees-side iron is being taken up than forsome 
time. The additional requirements are mostly for use 
at local foundries, where plant is better employed than 
of late. Makers of Cleveland pig have cay moderate 
tonnage stored at the furnaces and are promptly dis- 
posing of the light output. Production is still confined 
to light intermittent make by the temporary transfer of 
basic furnaces to the manufacture of Cleveland qualities, 
but little further expansion of demand would justify 
the resumption of continuous output. Second-hands are 
able to obtain command of moderate tonnage, but with 
their export trade lost through inability to meet Conti- 
nental customers’ needs when there was acute shortage 
of Tees-side iron, their efforts to effect sales meet with 
little success. Stabilised quotations for Cleveland pig 
keep at the equivalent of No. 3 quality at 109s. delivered 
within the Tees-side zone. 

Hematite.—Burdensome stocks, both at makers’ yards 
and at users’ works, continue to hamper business in the 
East Coast hematite department, but some improvement 
in the unsatisfactory position is expected now that the 
curtailed output is hardly sufficient for current needs 
and customers are beginning to take interest in the 
market. Sales are far from large or numerous, but 
show some slight expansion, while steady increase of 








consumption at producers’ own works is reported. 
Customers, however, continue disinclined to negotiate 
for supplies beyond the end of the year, adhering to the 
belief that fixed values will not be upheld when they 
are reviewed in the near future. Stabilised quotations 
are governed by No. 1 hematite at 133s. delivered to 
North of England areas. 

Basie Iron.—Basic iron output is rather excessive, 
but consumption is increasing and makers retain the 
whole of the production for use at their adjacent steel 
works. The quotation of 100s. is nominal. 

Foreign Ore.—No effort is made to transact new 
business in foreign ore, and imports, while better, continue 
light. To date this month unloadings amount to 
24,739 tons, compared with 12,220 tons for the corre- 
sponding part of September. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are keen to unload their large holdings, but their 
efforts to make sales meet with little success, local users 
being covered as far ahead as they care to commit 
themselves. Good medium qualities are offered at 
27s. 6d. at the ovens. 

Manufactured Iron and Steel.—Users of semi-finished 
iron and steel are still holding off the market. They 
are well bought and have considerable tonnage on hand. 
Plant in one or two branches of finished iron and steel is 
better employed than recently, but in most cases is still 
running at much below capacity. The output of heavy 
steel is large and increasing. Messrs. Dorman, Long 
have put an additional mill into action this week and 
expect to re-start more idle machinery at an early date. 
Some departments of foundries that have been slack 
are once more fairly well employed. Principal market 
quotations for home trade stand :—Common iron bars, 
131. 5s. ; steel bars, 111. 18s. ; soft steel billets, 71. 17s. 6d.; 
hard steel billets, 91. 2s. 6d. ; steel ship rivets, 151. 2s. 6d. ; 
iron ship rivets, 171. 5s.; steel constructional rivets, 
161. 58. ; steel boiler plates, 111. 18%. ; steel ship, bridge 
and tank plates, 111. 8s.; steel angles, 111. 0s. 6d. ; steel 
joists, 111. 0s. 6d.; tees, 121. 0s. 6d.; heavy sections of 
steel rails, 101. 15s. 6d. ; fish plates, 141. 15s. 6d.; black 
sheets, No. 24 gauge, 151. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 181. 10s. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel T'rade.—While the general inquiry in 
the Scottish steel trade is rather better, the volume of 
business being placed falls very far short of the productive 
capacity of the works. Plant is not fully occupied 
but whenever buyers can assure themselves that the 
peace arranged at Munich is likely to be more or less 
permanent, they are likely to enter the market, but 
at the moment they are mostly holding back. Neverthe- 
less, there is a tendency, although not very pronounced 
yet, on the part of some to buy a certain tonnage for 
stock against the possibility of a further emergency 
arising. The matter of price is the cause of much of the 
quietness in the trade at present, as consumers have 
formed the idea that the first of January will see a re- 
duction in prices. That is rather doubtful now in view of 
the present state of affairs, but it is useless to prophesy 
at a time when everything is so uncertain. About the 
only thing which is certain, however, is that there will 
shortly be a very heavy demand for the steel required 
for re-armament purposes, as a very extensive Govern- 
ment programme is in contemplation. In that case, 
Scottish steel makers will be called upon to provide 
a very large tonnage and they cannot but anticipate 
full time working in the near future. The demand from 
shipbuilders is still very poor, as no orders for new 
tonnage have been reported recently and inquiries are 
few. Heavy steel generally is exceedingly quiet, but 
there has been quite a fair demand for the lighter qualities 
of plates and sheets during the past week or two. Prices 
are unchanged and are as follows :—Boiler plates, 
11l. 188. per ton ; ship plates, 111. 8s. per ton ; sections, 
111. 0s. 6d. per ton ; medium plates, 131. per ton ; black- 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
15l. 15s. per ton; and galvanised corrugated sheets, 
181. 10s. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland are still very dull 
and there is no sign of any improvement coming along 
yet. Short-time is very general and the re-rollers of 
steel bars are also experiencing similar conditions. The 
outlook is very uncertain and buyers are unwilling to 
commit themselves until world affairs look more settled. 
The following are the current prices :—Crown bars, 
131. 58. per ton for home delivery or x oe ; re-rolled 
steel bars, 12/. 138. per ton for home delivery, and 111. 

r ton for export; No. 3 bars, 12/. 15s. per ton, and 
No. 4 bars, 131. 5s. per ton, both for home delivery. 


Scottish Pig-Iron Trade.—No change of any kind can 
be reported in connection with the pig-iron trade of 
Scotland over the week. The demand has been very 

or and stocks are increasing steadily. Steelmakers, 
Soles quiet themselves, are not taking up their usual 
quantities, while the tonnage going to the foundries is 
exceedingly poor at the present time. Prices are steady 
and to-day’s market quotations are as follows :—Hema- 
tite, 6l. 13s. per ton, and basic iron, 51. 7s. 6d. per ton, 
both delivered at the steel works ; foundry iron, No. 1, 
6l. Os. 6d. per ton, and No. 3, 5l. 188. per ton, both on 
trueks at makers’ yards. 








GENERATION oF Evectricity tn Iraty.—During May, 
the amount of electricity generated in Italian power 
stations totalled 1,168 million kWh, an increase of 
62 million units over the output in April. 


NOTICES OF MEETINGS. 


Norru-East Coast LNstTiITuTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Literary and 
Philosophical Society, Newcastle-upon-Tyne. Annual 
General Meeting. (i) Presidential Address, by Major 
T. R. Cairns. (ii) Film: ‘ Modern Steelcraft.”’ 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “Coal Utilisation Research 
Co-Operation Between Producers, Users and Appliance 
Makers,” to be introduced by Mr. J. G. Bennett. ast 
Midlands Branch: To-night, 7 p.m., The Technical 
College, Newark. Joint Meeting with THz Newark 
ENGINEERING Soctety. “ The Effect of the Grid on 
Pumping Practice,”” by Mr. H. R. Lupton. Midland 
Branch : Thursday, October 20, 6.30 p.m., The James 
Watt Memorial Institute, Birmingham. Discussion on 
“The Sub-Committee re Tungsten Carbide Tools’ Report 
on Carbide Tools,” to be presented by Professor Dempster 
Smith. Institution : Friday, October 21, 6 p.m., Storey’s- 
gate, Westminster, 8.W.1. General Meeting. Presi- 
dential Address by Mr. David E. Roberts. 

Institute oF Merats.—Sheffield Local Section : 
To-night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. Chairman’s Address: ‘‘ Quality Marking, 
Specifications and Standards of Electro-Plated Ware,” 
by Mr. Frank Mason. 

INSTITUTION OF ELrEcTrRicAL ENGINEcERS.— Mersey 
and North Wales (Liverpool) Centre : Monday, October 17, 
7 p.m., The Liverpool Royal Institution, Colquitt-street, 
Liverpool. Chairman’s Address, by Mr. E. L. Morland. 
Northern Ireland Sub-Centre: Tuesday, October 18, 
6.30 p.m., 9, Wellington-place, Belfast. Chairman’s 
Address, by Mr. F. Johnston. North-Western Centre : 
Tuesday, October 18, 7.15 p.m., The Engineers’ Club, 
Manchester. Chairman’s Address, by Mr. W. Fennell. 
Tees-Side Sub-Centre : Wednesday, October 19, 6.45 p.m., 
The Cleveland Technical Institute, Middlesbrough. 
Chairman’s Address, by Mr. H. H. Mullens. Sheffield 
Sub-Centre: Wednesday, October 19, 7.30 p.m., The 
Royal Victoria Hotel, Sheffield. Chairman's Address, 
by Mr. H. W. Kefford. Institution : Thursday, October 
20, 6 p.m., Savoy-place, Victoria-embankment, W.C.2. 


Inaugural Address by the President, Dr. A. P. M. 
Fleming. 

INsTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, October 18, 7.30 p.m., The George 
Hotel, Luton. Presidential Address, by Mr. P. C 
Kidner. 


InstiTuTION oF CiviL ENGINEERS.—-Manchester and 
District Association : Wednesday, October 19, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 
36, George-street, Manchester. ‘ Airport Design and 
Construction,” by Mr. R. F. Lloyd-Jones. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Business continued to mature 
very quietly on the Welsh steam-coal market throughout 
the past week. Buyers both in the home and foreign 
trades continued to rely upon their past contract book- 
ings to meet their present requirements and showed no 
disposition to enter into further heavy commitments 
at present. Ourrent production, however, was again 
largely absorbed by deliveries that were being made 
under past bookings, and the amount of coal on offer for 
early shipment, was consequently usually only of a 
restricted character. For forward business supplies 
could be negotiated more freely, but as most collieries 
held sufficient orders on their books to ensure steady 
working at the pits over some while ahead, the general 
tone was steady. News received on the market of the 
settlement of the Australian miners’ strike dashed all 
hopes of any business maturing from this direction. 
Several tentative inquiries have been circulating on the 
market, but the high prices quoted for Welsh fuels has 
precluded any actual business being received. The latest 
inquiry from this source was from the Victorian Railways 
for five cargoes totalling between 35,000 tons to 40,000 
tons for delivery at Melbourne over the remainder of this 
year. Offers of best large coals were only sparingly 
made over some while ahead, and prices have been con- 
sequently upheld. Stems for the sized sorts were not 
easily negotiated, while prompt supplies were scarce 
and a firm tone ruled. Sellers have had heavy stocks of 
small sorts to offer and in view of the slow request that 
circulated for these kinds a dull tone rules. _Cokes were 
readily obtainable at late figures, while patent fuel 
remained slow. Pitwood was rather less freely available. 

The Iron and Steel Trade.—-Conditions in the iron and 
steel and allied trades of South Wales and Monmouth- 
shire showed little variation in the past week. Demand 
for all products remained very quiet and most works 
were oly partially engaged. Sellers, however, were not 
pe and quotations were steadily maintained at late 
levels. 








RECONSTRUCTION OF UxBRIDGE-ROAD.-—The section of 
the Uxbridge-road between Church-road and Angel-lanel 
Hayes, three-quarters of a mile in length, is to be 
modernised. In place of the 30-ft. wide single carriage- 
way, two 27-ft. carriageways, separated by an 8-ft. 
central reservation will be provided, together with 9-ft. 
cycle tracks and 10-ft. footpaths. The work will 





probably take 18 months to complete. 
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BOILER EXPLOSION INQUIRIES 


tw accordance with the Boiler Explosion Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
f the investigations have been published recently 
snd of one of these reports a brief summary is given 
below 

k rplosion from a Steam-Heated Spreading Machine 
The necessity for constant attention to reducing valves 
vnd safety valves on industrial steam-heated plant is 
again shown by the report No. 3312, dealing with the 
failure of a large revolving cylinder, 4 ft. 6 in. in diameter 
and 5 ft. 6 in. long, forming part of a machine for 
the spreading and subsequent drying of a solution on 
cloth in the preparation of artificial leather at the 
works of Messrs. J. B. Broadley, Limited, Reeds Holme 
Works, Rawtenstall. The cylinder had end plates of 
}-in. steel supported by stays, and a shell of five 
sheet-steel plating, 16 S.W.G. in 


strakes of tinned 


Messrs. Witson Brotuers (LEEDs), 


LIMITED. 


thickness, jointed by single-riveted lap 
joints. The ends of the shell wer 
flanged inwards, and three steel rings of 














l-in. Tee section were lightly secured to 
the inside of the plating to strengthen 
it against external The 
machine was supplied with steam from 
a boiler working up to 100 Ib. per 
square inch, through a reducing-valve 


pressure 


set to maintain a pressure of approximately 10 1b. per 
square inch. 
Daring the night of March 30-31 it was noticed 


that the reducing valve to the machine was leaking, 
and one of the staff removed it to repair it. Having 
dismantled it, he fitted an elbow-piece and screw 
plug in its place. Returning later to tighten the 
plug, the cylinder exploded violently; parts of the 
iron framework of the casing enclosing the cylinder 
were projected more than 90 ft., and one of the 
attendants was killed. Subsequent tests showed 


MACHINERY oF 5-Cus. Ft. 





EXCAVATOR; MESSRS. 


RANSOMES AND Raprer, LIMIrep. 


that the safety valve, which should have lifted at 
about 10 Ib. per square inch, failed to operate even 
at 50 Ib. per square inch. The cause of the explosion 
was therefore ascribed to over-pressure. 

The following comment of the Engineer Surveyor 
in Chief will meet with general approbation: ‘“ The 
necessity for safety measures against over-pressure on 
plant of this nature has been repeatedly stressed in 
previous reports, but it is of even greater importance 
that proper attention should be given to maintain the 
fittings in effective working order.” 
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operating experience of plant of this description to 
enable some assessment to be made of its economic 
usefulness. 

It will be remembered that Mr. H. L. Guy, in a 


| paper on “ The Economic Value of Increased Steam 


Pressure,” read before the Institution of Mechanical 


graphs from which the coal savings resulting from 
the use of higher steam pressures, regenerative feed- 
while 
from other diagrams, the most advantageous pres- 
sure could be estimated for any increase of purchase 
price with pressure, any machine load factor, coal 
costs and rates of capital charges. A later paper 
by the same author, in 1929, supplemented the 


| information in the earlier one, while Mr. K. Bau- 


mann’s contribution, in 1930, on “‘ Future Develop- 
ments of 
prehensive discussion of technical and economic 
features involved in the design and operation 
of high-temperature high-pressure installations. In 


| papers of a somewhat earlier date, read before the 


Institution of Mechanical Engineers ana the North- 


| East Coast Institution of Engineers: and Ship- 
| builders, Professors Mellanby and Kerr discussed 
Cangallo, | the same topic, and it is noteworthy that all these 
| authorities were substantially in agreement as to the 
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the Steam Cycle,” included a com-, 


consensus of opinion, however, abroad there has 
been a tendency to favour the latter, largely, 
perhaps, as an expedient to meet special circum- 
stances brought about by the flux of time. 

As years have passed and demands upon central 
stations have increased, it has become necessary in 
many cases to consider ways and means of expanding 
capacity, with its concomitant problem of how far 
it may be desirable to replace some or all of the 
existing plant by more up-to-date units. In the 
case where existing plant has served for many years, 
| replacement by entirely new plant enables advantage 

to be taken of developments in the direction of 
| improved thermal efficiency, due to higher pressures 
and temperatures, the use of regenerative feed- 
| heating, improvements at the low-pressure end of 
the turbine and of the condensing plant. Unless, 
however, a heavy rate of depreciation, has been 
allowed during the life of the older equipment, the 
heavy capital charges involved will tend to offset 
the advantages of reduced fuel costs, and it will 
seldom prove desirable to scrap plant which still 
| maintains a good operating efficiency. As has been 
|more than once pointed out in these columns, two 
| main alternatives present themselves. For the first, 
a new high-pressure high-temperature plant using 
full expansion may be installed to take the base 
load, the older plant being reserved for peak opera- 
tion and emergency loads. This solution involves 
the addition of high-pressure boilers to the existing 
plant, the lower pressure boilers being retained for 
occasional use only. The second alternative is to 
use what is now commonly known as superimposed 
or “ topping ” plant, a back-pressure turbine being 
installed, taking steam at high pressure and tempera- 
ture and delivering its exhaust steam (suitably 
re-heated) to the older plant at the pressure for 
which it was designed. In such a case, the existing 
boilers are replaced by high-pressure boilers, thus 
obviating the necessity for providing extra space for 
both boilers and generator. 

The number of such plants in operation in America 
and elsewhere is steadily increasing and operating 
experiences with several of these are described in 
the Power Panel Discussion on “New High- 
Temperature High-Pressure Stations ” reported in 
the Transactions of the American Society of Mech- 
anical Engineers for July, 1938. 
| It is, of course, well known that the total heat 
required to generate one pound of steam at high 
pressure is not appreciably different from that 
required for generation at low pressure. For 
example, the total heat (from Callendar’s Tables) 
of 1 lb. of steam at 2,000 Ib. per square inch (abs.) 
and 850 deg. F. is 1,380 B.Th.U.; at 400 lb. per 
square inch and 750 deg. F. the total heat is 1,393-1 
B.Th.U., so that fuel costs per pound of steam 
generated are more or less independent of pressure. 
The adiabatic heat drop from 2,000 Ib. persquare inch 
(gauge) and 850 deg. F. to 400 Ib. per square inch is 
176 B.Th.U., and that from 400 Ib. per square inch 
and 750 deg. F. to 29 in. vacuum is 498 B.Th.U. 
If we allow for the somewhat lower efficiency ratio 
of the high-pressure turbine, the capacity will, 
with such a combination, be increased by about 
30 per cent. for the same fuel consumption, by the 
addition of the “topping” plant, taking the 
efficiency of the high-pressure boilers to be the same 
as that of the lower pressure boilers which are 
superseded. 

There are obviously a number of practical advan- 
tages in favour of “topping.” The cost per unit 
generated is reduced and old equipment and plant 
which is still operating efficiently can be retained 
in use. Existing plant site and structures will have 
a higher capacity and existing fuel handling and 
storage capacity will serve for a largely increased 
output ; and, since there is no increase in total 
steam consumption, the original condensing plant 
will also serve. Another point of considerable 
importance is that owing to improved economy the 
station would naturally be allotted a larger share 
of the supply to the electrical grid, with corre- 
sponding improvement in load factor and reduction 
in capital and operating costs per unit. 

On the other hand, for reasons already given, a 
new full-expansion unit would have a somewhat 
higher overall thermal efficiency and correspondingly 
Capital charges would, 
‘as stated, naturally be higher than with the “ top- 
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ping ’’ plant and the price of fuel would, of course, 
influence the decision. Although during the past 
few years the superimposed unit has found much 
favour in America, there now appears to be a 
tendency to adopt the other alternative of new full- 
expansion units. 

It would appear that a high load factor and high 
fuel prices will tend to justify “ topping,”’ while 
lower load factors and fuel prices favour the con- 
sideration of a full-expansion addition, the new 
plant being employed on the base load and the 
older plant serving the peaks. The availability and 
cost of land for extensions and cost of buildings are, 
of course, factors to be taken into consideration, 
these items becoming of less importance as the load 
factor of the station increases. Many of these 
matters are dealt with in a paper read by Mr. Geo. A. 
Orrok, before the recent International Engineering 
Congress at Glasgow, in which the author gave an 
interesting and valuable survey of the development 
of the central station in America during the past 
forty years. Figures and diagrams in this paper, 
including the records of ten typical American 
installations, show that the average heat rates of 
American stations have fallen steadily from 80,000 
B.Th.U. per kilowatt-hour in 1905 to 20,000 B.Th.U. 
per kilowatt-hour in 1937. The rate for the best of 


these stations in 1907 (Waterside 2) was 36,800 
B.Th.t and that for the best station in 1937 
(Point Washington) was under 11,000 B.Th.U. 


The fuel costs per unit have fallen by about 35 per 
cent. in the same period, and the total operating 
costs per unit have dropped by about 50 per cent. 

All of the stations referred to above have full- 
expansion plants and three of the more recent 
(South Amboy, Gilbert and Point Washington) are 
operating with steam at 1,300 lb. per square inch 
and temperatures from 750 deg. F. to 825 deg. F. 
The effect of load factor on plant efficiency is shown 
by a comparison between Long Beach (1930) and 
South Amboy (1933) stations. Long Beach station 
is working with a pressure of 415 lb. per square inch 
and 750 F., while South Amboy station 
working with 1,300 Ib. per square inch and 
750 deg. F., the heat rate (12,850 B.Th.U.) being 
the same for both. Long Beach, however, had a 
load factor of 89 per cent., while South Amboy 
had a load factor of only 39 per cent. Gilbert 
station (1934), working under the same steam 
conditions as South Amboy, but with a load factor 
of 69 per cent., had a heat rate of 11,900 B.Th.U. 
(7 per cent. less), Point Washington, with a steam 
pressure of 1,300 lb. and a higher temperature of 
825 deg. F., has a heat rate of 10.840 B.Th.U. with 
load factor of 58 per cent. A projected new 
station (Twin Branch, Indiana) destined to work at 
2,400 Ib. per square inch and 940 deg. F., will, it 
is estimated, have a heat rate of 10,500 B.Th.U. 
with a load factor of 75 per cent. This corresponds 
to a thermal efficiency (coal to switchboard) of 
32-5 per cent., which is a close approach to Diesel- 
engine efficiency with, of course, much cheaper fuel. 

In very few of the eight stations dealt with in the 
Power Panel Discussion, referred to above, has the 
experience of working at full capacity been of suffi 
ciently long duration for actual heat rates to be 
quoted, but there are indications that the antieipated 
realised. The value of thes« 
particular papers lies in the full and frank discus- 
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fuel savings will be 


sion of difficulties encountered and the ways in 
which these are being overcome. 
The troubles experienced and described ar 


mainly in connection with boiler operation, and 
such turbine troubles as can be definitely associated 
with the use of high pressure and temperature appear 
to be of a minor nature. This will occasion little 
surprise, since manufacturers are now prepared to 
design and construct turbines of large capacity ta 
work with pressures up to 2,000 lb. per square inch 
and temperatures up to 950 deg. F. Obviously a 
special technique is required, particularly with regard 
to bolted joints, but sufficient creep data and other 
information relating to special steels are now 
available, and considerable experience with large- 
sized units renders the danger of breakdowns with 
these turbines little greater than with units using 
lower initial pressures. 

The troubles which have been experienced while 
the new boilers were being put into operation 


appear to have been chiefly connected with the 
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removal of accumulations of slag, defective circula- 
tion in tubes of water-cooled furnaces, superheater 
joints, variation in superheat temperatures, and 


earry over and deposit of solids on the high-pressure | 
Most of these troubles are due to | 


turbine blading. 
high furnace temperatures and the high density of 
the steam, and it has been necessary to alter burner 
arrangements, arrange for desuperheaters and more 
effective damper control for superheaters, to lower 
the water levels in the steam drums and to make the 
separating arrangements in the drum more effective. 
It does not appear to have been necessary so far 
to use distilled water for feed make-up, but a very 
low concentration of solids must be ensured if burst 
tubes and excessive carry over to the turbine are to 
be avoided. 


In no case do the difficulties and set-backs experi- | 


enced appear to be of such a nature as to preclude 
ultimate continuous working of a satisfactory nature. 
Sufficient time has not elapsed for any serious 
corrosion trouble to make its appearance, but it 
may be remembered that Dr. Marguerre, in a 
report some time ago to the German Association 
of Boiler Owners, stated that it was regarded as 
established that there was no fundamental connec- 
tion between corrosion and high pressure as such.* 

Pressures of 1,200 Ib. to 1,400 Ib. per square inch 
have been adopted in each of the topping installa- 
tions dealt with in the papers referred to, and in 


the Logan station of Messrs. The Appalachian | 
Electric Power Company a 40,000-kKW unit was | 


superposed on five turbines ranging from 4,800 kW 
to 18,000 kW, a single boiler designed for 1,000,000 Ib. 
of steam per hour at 1,325 lb. per square inch and 
925 deg. F. supplying the whole of the steam for 
the combined plant. No serious troubles have 
been encountered so far with this installation, apart 
from some initial difficulties with the circulation, 
which have since been corrected. 
however, has not yet been run at more than a total 
of 35,000 kW owing to capacity limitations of the 
pulverising mill. Such a policy of placing all eggs 
in one basket is notable for the courage it shows, 
but it is one which not a few engineers would feel 
some hesitation in adopting, and the results of more 


extended experience at full load will be awaited | 


with interest. 


One rather serious objection which may be raised | 


to the complete substitution of high-pressure boilers 


for existing low-pressure units is the possible dis- | 


organisation of output while the change is taking 
place, assuming that the existing site has to be 
used for the new plant. In the superimposed 
installations at Springdale station, Pittsburgh, and 
Xivesville station, Fremont, in order to preserve 
reasonable continuity of service during the altera- 


tion and at the same time to speed up construction | 


the ingenious plan was adopted of underpinning 
the existing boilers, the foundations and ash-pits 
for the new units being constructed under these 
boilers while they were actually supplying steam. 

From a consideration of operating experiences 
such as those reported at the meeting referred to 
above, it may fairly be concluded that, if economic 
conditions are favourable, there are no serious 
practical objections to the extension of capacity in 
either of the ways now adopted by one or the other 
of the two schools. 


ENGINEERS AND THE BODY 
POLITIC. 


In a leading article last week we expressed the 
hope that one of the results of the recent inter- 
national crisis would be that a way would be found 
whereby the knowledge and experience of our 
engineers could more efficiently utilised to 
secure the safety of the community. To secure 
that safety and to ensure that the differences which 
arise among nations shall be settled by some means 
less costly in lite and material than by the stern 
arbitrament of war is clearly a problem which 
immediately demands the attention of our rulers 
and must continue until some satisfactory 
olution has been found. Unfortunately, but none 
the less truly, that task is more difficult in a demo- 
eratic, than in a totalitarian, state. In the latter, 
policy, whether for good or evil, emanates from one 








be 


80 


* See ENGINEERING, vol. cxxxii, page 241 et seg. (1931). 


The plant, | 


man; in the former, it has to be hammered out by a 
body of individuals, not all of whom are ever likely 
to be unanimous, under a fire of criticism, which is, 
too frequently, coloured by ulterior motives. Believ- 
ing, however, as the majority of the inhabitants of 
this country do, that government of the people by 
themselves contains in it at least the seeds of success, 
we may as engineers next ask ourselves how we 
can assist in the achievement of that much desired 
end—universal and lasting peace. 

It has for some time been felt in certain quarters 
that, to quote from Lord Weir’s address at the 


opening of the recent International Engineering 
| Conference, in Glasgow, the “‘engineer’s type 
lof mind... might be applied with advantage 
|to the treatment of some of the major world 


issues of to-day.’ This feeling is crystallised 
in the argument that as the knowledge of en 
gineers has been used to invent and perfect an 
ever-growing range of lethal weapons, they, more 
than certain other classes of the community, are 
responsible for what Ewing called “‘ a monstrous 
potentiality of ruin.” As, however, Professor 
Southwell rightly pointed out in the address 
he recently delivered to Section G of the British 
Association, the engineers’ responsibility in this 


respect, though no less, is no more than that 
of any other class. ‘*We must share it equally, 
as citizens,” he said, “‘not look for scapegoats 


when we have been free to choose either our path 
or leaders to direct us.’’ While, therefore, there is 
no need for engineers to wear the white sheet of 
penitence, there is equally good reason why we 
should play our part in bringing about those changes 
which the common interest of self-preservation 
| dictates and far-sighted men see to be necessary. 
|The question arises, however: How can that part 
best be played ? 

This problem is interestingly discussed in an 
|address delivered before the Manchester and 
District Association of the Institution of Civil 
| Engineers, on Wednesday, October 5, by Mr. R. D. 
| Brown. In this address Mr. Brown directed particu- 
lar attention to the theory that the engineering mind 
is specially fitted to solve the problems of mankind. 
It is, he said, a very flattering conception but, like 
| other things which increase our vanity, it has its 
dangerous aspect. No doubt the engineer’s mind 
is specially trained to solve difficult problems and 
to carry out works of considerable magnitude. 
| But in carrying out such works experience indicates 
|that a certain well-defined, if not rigid, line of 
|conduct is necessary. If it is the water supply 
of a large town which is in question, the engineer 
must, first of all, make a careful survey of the ground 
and underlying strata, using instruments of great 
precision. He must test the quality of the water 
and prepare preliminary designs, discarding in the 
| process all unessential and irrelevant matter. 

Estimates of expenditure, maintenance and running 
costs enable the final and most economical design 
to be formulated and he can then draw up specifica- 
tions for the work to be done, the quality of the 
material, the method of construction and other 
matters. With the aid of the contractors, the 
conception gradually comes into being, the design 
being adjusted during its progress to suit altered 
conditions and unforeseen contingencies. 

This engineering way of life has, as Robert Louis 
Stevenson said, “‘much to recommend it,’ and 
its value both as a discipline and as a contribution 
to the well-being of the community cannot be 
gainsaid. It is, however, “‘a way of life” that 
has nothing whatsoever to do with solving the social, 
economic, and political problems of mankind. If, 
therefore, engineers allow themselves to become 
involved in the solution of these problems under the 
mistaken idea that their training and outlook have 
fitted them for this most difficult task, they will 
be making a grave mistake. The reason for this 
is not far to seek. As both Professor Southwell 
and Mr. Brown rightly point out, the engineering 
and political minds and their methods of working 
have nothing in common. A politician must 
be prepared to accept withovt reservation the 
view that the party to which he has given his 
allegiance is the only heaven-sent medium which 
will bring salvation. Instead of patiently trying 
to solve his problems in a calm and scientific spirit 
he must accept the principles and methods of part) 
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warfare. He must learn how to control the masses 
by strongly partisan appeals. If his party is in 
power he must do everything he can to keep it 
there. If it is not in power, his main object must 
be to harass and criticise his opponents, until 
they collapse and his own party takes their place. 
Then the cycle begins again. This isa very different 
“way of life’ from that of the engineer which 
we have just outlined. It is, moreover, a “ way 
of life” for which the engineer by his training and 
experience is not particularly well fitted. Engineers 
therefore, Mr. Brown argues, can therefore only 
engage in politics if they are prepared to give up 
engineering and its methods; but this the best of 
them will not be inclined to do. 

The solution that engineers can best serve the 
country by securing direct election to Parliament in 
sufficient numbers to influence its deliberations 
therefore fails. Mr. Brown is little more enthu- 
siastic about the suggestion that a national council 
of engineers should be formed to speak with a 
single voice on all matters affecting engineering. 
Such a body, as he rightly says would, to 
justify its existence, have to be active rather than 
passive. It could not in the nature of things’ wait 
for its advice to be asked, but would have to put 
forward its views whether it was asked for them 
or not; and Mr. Brown expresses some doubt, 
which we must confess we share, whether engineers 
as a whole desire such an organisation. For it 
must be remembered that if even now the Govern- | 


women in advance of their day, and the sum total 
had certainly been in the direction of the common 
good, though many great discoveries were capable 
of deflection to base uses. He hoped for the day 
when it might be possible to find in the great 
industrial and scientific fabric which the nations 
had built up, some solution to present international 
problems side by side with the preservation of our 
best traditions and national institutions. At the 
James Watt Dinner, the Hon. Vincent Massey, 
High Commissioner for Canada, who proposed the 
toast of “ Trade and Industry,” said that in Toronto 
there were more Macs in the directory than he 
believed there were in Glasgow, while in Canada 
there were 32,000 people who spoke Gaelic, com- 
pared, he believed, with only about four times that 
number in the whole of Scotland. After reference 
to James Watt and the effect of his work on trade 
and industry, Mr. Massey spoke of the launch of the 
Queen Elizabeth, stating that to the British a ship 
was more than a ship, being symbolic of the links 
which bound the several parts of the Empire 
together. He was glad that intercourse between 
Canada and Scotland was on the increase. Many 
Canadians had visited Glasgow and the Exhibition 
this year. It was hoped the visits would be returned. 
Personal contact and association was essential for 
trade, which could not be handled successfully by 
remote control, and he advised his audience to visit 
the Dominion, either on business or on pleasure, 
or on both combined—a recommendation, we may 





ment requires a considered opinion from engineers, | add, which we have frequently voiced in these 
they can always obtain it from existing bodies. | columns in the past. He thought that much might 


The solution rather appears to be to make more | still be done to promote such trade by the Govern- 
use of the machinery which already exists than to | ments and individuals working in double harness. 


create a fresh and largely unwanted organisation. 
Indeed, there seems little more for the engineer 
to do than to stick to his engineering. To this 
rule there is perhaps, as Mr. Brown points out, an 
exception. The British Association has recently 
established a new section for the study of the social 
and international implications of science and has 
secured the services of a number of eminent 
scientists and sociologists for this purpose. Any 
engineer who feels inspired to contribute some 
original work to this great problem might, therefore, 
get in touch with this body. Before thinking about 
the problem of ‘“ man’s inhumanity to man” he 
must, however, clear his mind of all prejudice and 
superstition and lay aside all his political, social, 
racial, religious and other preconceived notions. 
In carrying out their investigations the committee 
will find it difficult to maintain the detached and 
impartial spirit in which science conducts its 
investigations. They will also have difficulty in 
obtaining a hearing and in combating the derision, 
inertia, ignorance and apathy which they will 
certainly have to face. Whether they will be 
capable of doing this remains to be seen, though the 
task which they will have undertaken is well 
worth performing. It is in this indirect way rather 
than by the, perhaps more attractive, direct methods 
that the engineer can contribute the most valuable 
assistance to the improvement of the body politic. 





NOTES. 


THe InsTITUTION OF ENGINEERS AND 
BUILDERS IN SCOTLAND. 





SHIP- 


Tue Institution of Engineers and Shipbuilders in 


|Sir Harold Yarrow, Bart., replying to the toast, 
said that it was difficult to forecast the future. 
On-costs were steadily creeping up, and though 
the money might be spent efficiently, could not help 
increasing the cost of production. Exchange control 
interfered with competition, and many foreign firms 
| benefited by open or hidden subsidies. Given fair 
| play, British firms could, however, still hold their 
own. The toast of ‘“ The President,” was proposed 
by Mr. 8. B. Donkin, president of the Institution of 
| Civil Engineers, who spoke of the strenuous work 
| put in by Mr. Gardner in connection with the recent 
congress, and also paid a well-deserved tribute to 
Mr. P. W. Thomas, secretary, in this connection. 


THE WoRrLp’s SHIPBUILDING AND MARINE 
ENGINEERING. 

The shipbuilding returns of Lloyd’s Register of 
Shipping for the third quarter of the present year, 
show that the total gross tonnage of the merchant 
ships of 100 tons gross and upwards under con- 
struction in our shipyards, on September 30, namely, 
885,481, was less, by as much as 299,154 tons, than 
the corresponding total for September 30, 1937. 
Moreover, during the past three months only 87,463 
tons of shipping were commenced in this country, 
a decline of 69,507 tons, as compared with the 
corresponding total for the June quarter. On the 
other hand, 309,770 tons of shipping were launched 
in Great Britain and Ireland during the September 
quarter, and this figure, which, of course, includes 
the Queen Elizabeth, was greater by 23,037 tons 
than that for the June quarter. The total of 885,481 
tons, mentioned above, is made up of 89 steamers, 
l|aggregating 376,235 tons, 81 motorships, making 
| together 506,203 tons, and 13 steel sailing ships and 








Scotland opened its winter session on Tuesday. | barges, totalling 3,043 tons. The tonnage of mer- 
October 4, with the presidential address by Mr. A. C. chant ships under construction abroad on Sep- 
Gardner, and, as the custom is, it followed this|tember 30, namely, 1,826,796, was 36,967 tons 
inauguration up with the James Watt Dinner on | greater than the corresponding total for June 30. 
the following Friday, October 7. Mr. Gardner, who | The shipping commenced overseas during the Sep- 
occupies the office for the second year, referred to| tember quarter aggregated 546,341 tons, and that 
the International Engineering Congress, held in | launched 497,046 tons, showing, as compared with 
Glasgow during the summer, and compared it with | the previous three months, a decline of 12,229 tons 
the Congress of 1901. It was, he pointed out,|in the tonnage commenced, and of 64,401 tons in 
noteworthy that at the earlier congress several|that launched. As has been the case for many 
papers were devoted to railway subjects, none of | years past, Germany retains first place among 
which figured in the programme of this year, at | foreign shipbuilding countries, with 382,791 tons, 
which the internal-combustion engine had perhaps | Japan is second with 319,862 tons, the United States 
been most prominent. Mr. Gardner referred to the | is third with 250,909 tons, and Holland fourth with 
great loss of life incurred through developments in 246,892 tons. The totals for all other shipbuilding 
motor transport and asked how much humanity | countries were well below 200,000 tons. The vessels 
had really benefited by the quest for speed so/| under construction in the shipyards of the world on 





two steamers and three motorships, each of between 
20,000 tons and 30,000 tons, and three steamers all 
exceeding 30,000 tons. The total horse-power of 
marine engines, either under construction at the 
works, or being installed on board vessels, on 
September 30, was 2,933,243. Out of this total, 
310,480 i.h.p., represented reciprocating steam 
engines, 671,160 s.h.p., steam turbines, and 1,951,603 
i.h.p., oil engines. The United Kingdom produced 
engines aggregating 852,586 h.p., and retained first 
place. Germany was responsible for 482,536 h.p., 
and occupied second place. Japan was third with 
270,735 h.p. ; Italy fourth, with 240,300 h.p. ; Den- 
mark fifth, with 213,380; and the United States 
sixth, with 204,565 h.p. The totals of other coun- 
tries producing marine engines were all well below 
200,000 h.p. 








THE VIENNA SECTIONAL MEETING 
OF THE WORLD POWER CON- 
FERENCE. 

(Continued from page 370.) 


Tue five sections into which the Vienna meeting 
of the World Power Conference was divided dealt 
with a total of some 200 papers. It is not possible 
for us to survey even any considerable part of these 
in detail, but a few may be selected for moreextended 
notice than it is possible to give to the majority. 
Among these was an interesting paper by Dr. Abdel 
Aziz Ahmed Bey, Director-General of the Mechani 
cal and Electrical Department of the Egyptian 
Ministry of Public Works. This, was entitled 
“ Hydro-Electric Power Developments on the Nile 
as a Stepping Stone to the Industrialisation of 
Egypt,” and dealt with a project which, in its broad 
lines is not new, but to which mechanical and 
electrical developments of recent years have given 
a new aspect. It was presented to Section A, 
which was concerned with the Supply of Energy 
for Agriculture. 

Egypt, said the author, was practically a rainless 
country, entirely dependent for cultivation on the 
River Nile, which brought down silt from the 
Abyssinian highlands. This was deposited and 
created the highly-fertile soil, which, together with 
a suitable climate, have tended to make Egypt 
a predominantly agricultural country. Under 
successive Governments of Egypt, irrigation had 
invariably enjoyed priority in the annual budgets. 
From the days of the Pharaohs up till last century 
the basin system was mainly used, the land being 
parcelled up into basins by means of banks and the 
land so enclosed being flooded to a depth of 1 m. 
for six weeks, so that the silt contents were deposited. 
The water was then run off into the falling river 
and one winter crop grown, no more water being 
received until the next flood season, the land lying 
fallow. This system suited the growing of cereal 
crops but when last century the growing of cotton 
was begun, the perennial system of irrigation was 
taken up. The level of the Nile was raised by 
barrages, and side canals were constructed with a 
lower gradient than the river bed, so that the water 
could be flushed over the land. This irrigation 
began on a large scale after the construction of the 
Delta Barrage. 

With perennial irrigation water had to be supplied 
to the areas concerned all the year round. The 
water brought down by the Nile was more than 
sufficient for the cultivable areas, but the river 
flow was subject to typical seasonal variation. 
Preceding the flood period the natural flow was not 
adequate, while during flood, August to November, 
great quantities flowed to waste. At normal flood 
the river rose by 8-5 m., which brought its water 
level from 2 m. to 3-5 m. above ground level, 
necessitating the construction of banks. Water 
storage and the protection of the banks were the 
main problems. The building of the Aswan Dam 
in 1902 gave a great impetus to cotton growing and 
other summer crops. It was heightened in 1912, 
and again in 1933, its storage capacity being raised 
to 5,500 million cub. m. It held the water to a 
level 34 m. above its natural bed. In 1932, the 
Gebel El Awlia Dam, in the Sudan, increased storage 
capacity by 2,000 million cub. m. Networks of 
canals with the necessary regulators, syphons, tun- 








pronounced in this and other directions. The rate | September 30, included 7 steamers and 47 motor- 
of progress was set by the few exceptional men and! ships, each of between 10,000 tons and 20,000 tons ; 





nels and culverts, enabled the irrigation water to 
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be controlled. 


had saved Egypt enormous expenses in pumping, | for capital to be accumulated out of the scanty |dam below the existing one. 
requiring imported fuel for operation. Pumping | resources, while a further impediment was the | not alter the stresses on the dam. 
| absence of coalfields and the scanty output of the | would vary from 33-5 m. to 8 m., which wide 


stations were only required in areas where the 
Owing to the absence of large | variation called for the use of Kaplan turbines to 


contours of the canals did not allow for an automatic 


flow on to the land. 


Isolated Basin scheme in the Province of Aswan. | their own generating stations, which in addition to| kWh per year. 
There were 12 pumping stations, fed by a trans- | the inefficiency inherent in small plant, necessitated 
mission line about 100 km. long, designed for 66 kV,| considerable capital outlay. thus increasing the 
As | Kaplan turbines at high heads lies in the danger 


but operated at present at 33kV. The power station 
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| fuel oil resources. 
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ES ; 
Perennial irrigation, with free flow, | condition of the population, making it impossible | existing dam ; previous projects required a second 


The lay-out would 
The gross head 


| electricity centres, except in Cairo and Alexandria, | get a high output at low heads and a flat efficiency 
An example of lift irrigation was furnished by the | prospective industrial concerns had to construct|curve at high heads and to give the maximum 


financial difficulties of industrial developments. 


|low-head turbine, but at Wettingen 11,000-h. 





The Kaplan was essentially a 
p- 


machines operated at 23 m. The difficulty with 


contained two 2,500-kVA turbo-alternators driving |a result, machine production had hardly made its|of cavitation, but manufacturers were carrying 


3,300-volt, 50-period generators. The perennial 
system had given remarkable economic results 


of drainage. 


| appearance in Egypt except in a few industries. 


| out 


considerable research on the matter. To 


| After 1930 Egypt started a policy of protective | suppress cavitation, small specific speeds, correct 
but in some valuable lands, for example, at Menoufia | tariffs for its industries. 'The policy covered a low | blade shape, and a drowned runner were desirable. 
and Beni-Suef, deterioration had set in for want | rate on raw materials and machinery, a moderate | The solution first proposed by the author was to 


In 1933, the author carried out an| rate on partly manufactured goods, and a slightly | raise the tail-water by means of a special enclosure. 


electricity scheme with 20 drainage stations, having | higher rate on fully manufactured commodities.|the net head being reduced to that admissible 


capacities from 10 cub. m. to 60 cub. m. per sec., | If all efforts were directed towards the reduction of | for Kaplan turbines. 
There were three | manufacturing costs by the utilisation of potential |the level in the tail reservoir would be lowered, 


with an average lift of 2 m. 


As the water level went down 


generating stations, having a combined capacity | power resources on one hand, and the exercise of | and the operating head could remain constant for 


of 21,000 kW. The pumps, which were gear-driven, 
had been standardised at 2-5, 5 and 10 cub. m. 


per sec. ; the total number was 76. They operated 


with variable lift of from 1-5 m. to 10 m., depending the resulting prosperity would increase the purchas- 
Towards | 
The Government had decided to extend lift | this end the Egyptian Government had decided to 


on the level of the river. 


drainage in Lower and Upper Egypt wherever 
necessary. In Upper Egypt, the cultivated land 
was in a narrow strip on either side of the river, 
normally 4m. above water level, and the river, there- 
fore, acted as a natural drain. In flood time, the 
Nile was 2 m. above the land level, so that drainage 
was then required. The Mechanical and Electrical 
Department had contracted recently for a number 
of drainage stations to be constructed in Middle 
Egypt; as the operating time per year was short, 
it had been decided to instal Diesel engines. The 
cultivable area in Egypt amounted to 4,700,000 
feddans (1 feddan equals 1-08 acres) in Lower 
Egypt, and 2,400,000 feddans in Upper Egypt ; 


the present area in the former was 3,300,000 feddans | 


and in the latter 2,200,000 feddans. In Upper 


Egypt there were 1,000,000 feddans still under the | 


old basin system, of which 400,000 feddans grow 
cotton by means of artesian wells, thousands of 
amall oil engines being in use for this service. 
The summer water supply necessary to meet the 
requirements of the total cultivable area was 
26,000 million cub. m. at Aswan. The natural 
discharge of the Nile, with the dams at Aswan and 
(iebel El Awlia, amounted to 18,000 million cub. m. 
To cover the demand there should be a dam at Lake 
Tsana, and one at Lake Albert, with control of the 
sudd region, and a reservoir at Lake Koja. 
estimated cost of these works was 20/1. million. 
Most. of the inhabitants of Egypt were directly 
indirectly dependent on agriculture, which 
employed 80 per cent. of the population. The 
poverty of the fellahein and their low standard of 
living was characteristic of countries depending on 
agriculture for a livelihood. 
tural production over twenty-two years had not 
varied more than 7 per cent. from its mean value, 
which showed that the productive capacity under 
the conditions which existed had nearly reached 
saturation point. While the population had 
increased, from 1913 to 1935, by 26 per cent., the 
cultivated areas had only increased by 2 per cent., 
and the value of the crops per head was lower in 
1937 than in 1913. The national economic condi- 
tion was therefore unsatisfactory, and the Govern- 
ment could not undertake the necessary sanitary 
and medical reforms for the villages. It 
realised that under agriculture alone, even if the 
works outlined above were carried out. there would 
not be national revenues sufficient to cover the 


or 


its 


educational, social and municipal reforms which | 


were much required. 

In a country like Egypt, where, to meet educa- 
tion, public health and public works, a rapidly- 
growing expenditure required expanding revenue, 
the new financial burdens could only be met by the 
utilisation of the national resources by means of 
industrial development. Among the obstacles to 
such development in Egypt had been the treaties 
originally made with Turkey, the last of which 


expired in 1930, under which Egypt was not free 
to apply tariff measures to protect the home 
industry. 


Another obstacle was the impoverished 


The | 


The average agricul- | 


was | 





| the effect would be two-fold. 


|ing power for foreign commodities. 


rigid economy and sound management on the other, | about nine months in the year. 
First, industry would | ever, progress had been made in Kaplan turbine 
develop under natural and stable conditions, and | design, and at the Shannon station, with 28-m. to 


| proceed without delay in the electrification of Egypt. | 


| It was proposed to utilise the water-power resources 
|of the country, of which the Aswan Dam was by 
| far the greatest potential source. 


In the year 1935 there were 26,650 engines of 


895,000 h.p. in the hands of private owners, and 
1,650 of 120,000 h.p. in Government ownership in 
| the country.’ Most of these were used for irrigation, 
| and were run in rotation to a plan so that only a third 
were in use at any one time. This factor presented 
ideal conditions for electrification. Of the 1,015,000 
h.p., steam plant accounted for about 32 per cent. 
}and internal-combustion engines 68 per cent. 


Nearly 60 per cent. of the total was in Lower Egypt. | 


Many engines in upper Egypt were used in pumping 
from artesian wells for basin irrigation, and did not 
run in flood time. This was of importance from 
the point of view of the Aswan hydro-electric 
scheme, from which the power available would be 
a minimum during floods. 

Accurate figures for the condition of the electric- 
| supply industry in Egypt could be given for the 
year 1936. In the Cairo district there were 15 
stations of 87,500 kW installed capacity, in Alexan- 
| dria five of 44,400 kW., in the rest of Lower Egypt 
| 26 of 39,700 kW., and in Upper Egypt 27 of 23,200 
kW, making in all 73 stations of 194,800 kW; 
about 90 per cent. of the energy was utilised in 
Lower Egypt. The consumption was 60 kWh to 
90 kWh per head in Cairo, while for the whole 
| country it was 20 kWh per head. The total con- 
| sumption per year was about 253 million kWh, the 
increase per year since 1929 being about 22 millions. 
If power from Aswan became available and was 


sumption in 1948 would reach 520 kWh. Except 


sold at a low enough price, the rate of increase | 
should rise; even at the present rate, the con- | 


in the Province of the Fayfim, there were no natural | 


waterfalls in Egypt. 
was under construction for an effective head of 
from 24 m. to 25m. It would contain two Kaplan 
turbines coupled to 1,330-kW alternators running 
at 600 r.p.m., and two sets of 450 kW; the total 
cost would be ££.34 per kW installed. 

The level of the Nile at Aswan, about 1,000 km. 
from the sea, was 80 m. above sea level, and where 
irrigation works were constructed, hydro-electric 
plant could be incorporated. The three other 
principal barrages were at Esna, Nag-Hamadi and 
| Assiout. 
hydro-electric station at Nag-Hamadi. This 
would contain three Kaplan four-blade turbines 
| working with a head of from 1 m. to 4-4 m. 
speed would be constant at 71 r.p.m. The alter- 
nators would be geared up to run at 750 r.p.m. 
The maximum output per unit would be 1,350 h.p. 
The power house was placed across a short loop 
canal, and the cost per installed kW would amount 
to £8.63. 

It was considered that at least 340,000 kW of 
| power could be utilised at the Aswan dam, and a 
| scheme of development had been drawn up. The 
| proposed lay-out could be applied with safety to the 


In this province a station | 


In 1937 a contract was placed for a| 


The | 


| between the 


Since 1932, how- 


32-m. head, the fourth turbine, of 33,000 h.p.. 
installed in 1933, was of that type, the earlier 
machines having been Francis turbines. In 1934 three 
Kaplan turbines were installed in Diechow station 
for 30-m. head. They were of 36,000 h.p., running 
at 167 r.p.m. Recently there have been installed 
at Boznow turbines of 17,500 h.p. running at 
214 r.p.m. under 31-m. head, and for the Rio Negro, 
in Uruguay, four Kaplan turbines were being 
installed of 45,000 h.p. at a head of 32 m. 

To-day about 90 per cent. of the electrical energy 
produced was consumed in Lower Egypt, about 
1,000 km. distant from Aswan. To justify on 
economic grounds the construction of a large power 
station at Aswan it would be necessary to create 
large-scale industries in the neighbourhood. Egypt 
imported annually about 240,000 tons of calcium 
nitrate and 200,000 tons of sodium nitrate. Near 
Aswan there were quantities of iron-oxide ore of 
40 per cent. to 60 per cent. iron content, so that 
fertiliser and iron industries could be created to 
utilise the energy that would be available. Synthetic 
nitrates could only be produced where electrical 
energy was very cheap. It required 2,800 kWh to 
make | ton, so that for economical production such 
energy would have to be produced at about 1/. 
(or nearly 12 unitsa penny). If used for irrigation 
in Lower Egypt, the same quantity would irrigate 
throughout the year 60 acres with a lift of 1 m. 

The Aswan proposal was a ten-year plan and 
covered the construction of a power station of 
340,000 kW with a 220-kV transmission line to 
Lower Egypt. The first stage would be completed 
by 1943, and would comprise plant of 170,000 kW 
with five 48,000-h.p. Kaplan turbines and a 220-kV 
step-up station. The installation of electric fur- 
naces for producing 300 tons of iron together with 
rolling mills to take the whole of the iron output, 
and a fertiliser factory for 200,000 tons per year 
were proposed. The second stage would be a 
duplicate of the first. The cost of the first stage. 
with interest during construction, would be about 
££.3,300,000, and the cost per kW installed about 
££.18. The cost per kW generated would be about 
0-195 mil., or 0-0468d. a unit. As a comparison, 
it might be said that for two 10,500-kW steam- 
turbine units installed in a recent station in Lower 
Egypt the total cost was 2-34 mil. per kWh. A 
new thermal station in Egypt would cost ££.15 to 
£2.20 per kW installed, and the cost would be 
about 2-3 mil. per kWh. It was assumed that in 
1948 480,000,000 kWh could be delivered per yeat 
from Aswan to Lower Egypt, with 40,000,000 to 
be generated in local stations during flood time ; 
2,054 million kWh would be available for furnaces, 
steel works and the fertiliser factory. According 
to the scheme there would be two 220-kV lines 
from Aswan to Cairo, with five intermediate 
stations en route, a single line from Cairo to 
Alexandria, 200 m. traversing the desert, and a 
double line with intermediate tapping-off facilities 
same places. The total cost of genera- 
tion, transmission and transformation would be 
about ££.35-7 per kilowatt installed, giving a cost 
of about 1-07 mil., or about 0-256d., per unit. 

(To be continued.) 
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Combustion, Flames and Explosions of Gases. By Dr. 
BERNARD Lewis and Dr. GUENTHER voN ELBE. 
Cambridge : Cambridge University Press. [Price 21s. 


net.] 
DURING recent years extensive researches have been 
carried out in order to obtain a better understanding 
of combustion phenomena. The literature of the 
subject has assumed large dimensions, and the 
results of theoretical studies have been widely 
applied. In the volume before us an attempt has 
been made to summarise the present position of our 
knowledge of the subject.” An early section is 
devoted to a study of the chemistry and kinetics of 
the reactions between fuel gases and oxygen ; it is 
shown that the slow and explosive oxidations of 
hydrocarbons are far more complex than the oxida- 
tion of hydrogen or carbon monoxide, and conse- 
quently there is considerably less likelihood of dis- 
covering unique solutions to the various problems 
involved. The authors discuss the chemical changes 
occurring simultaneously throughout the gas in a 
static system and in a gas passing through the 
reaction zone of a moving or stationary flame, a 
sphere in which light emission and ionisation have 
attracted the attention of a number of investigators. 
Part II deals with the propagation of flames. The 
problem of the propagation of the reaction zone 
through a combustible mixture is one of the most 
complicated in the whole field of combustion. It 
does not permit of a rational solution at present, due 
to lack of methods of theoretical analysis and 
of various kinetic data. 

A study of the thermodynamic functions of gases 
from band spectroscopy forms Part III. Here the 
authors give an outline of the principles underlying, 
and an introduction to, the calculation of explosion 
pressures, temperatures and flame volumes, the final 
section of the text discussing problems arising in 
technical combustion processes. The authors indi- 
cate the difficulties arising in the study of such 
complex phenomena as the propagation of slow 
flames, a subject which is still in the initial stages 
of its development. Speculative methods based on 
the plausible interpretation of scientific data are 
largely applied in the text. Although the results of 
these methods can only be accepted with reserve, 
they possess a value as a stimulant to further 
research and as avenues to be explored. In an 
appendix at the end of the volume, data are well 
‘abulated of the limits of inflammability of gases 
and vapours with air and with oxygen, and the 
lower limits of inflammability of solvent mixtures 
with air. In dividing the subject into three main 
fields of study, a certain amount of overlapping has 
proved to be unavoidable. 


Electricité et Magnétisme. By Proressor Gaston Jocu- 
MANS and FERNAND Descans. Brussels: Maisons 
d’ Editions A. de Boeck. Paris: Librairie Polytechnique 
Ch. Béranger. [Price 150 francs. | 

Tue structure of a language inevitably influences 

the manner in which its users think, and this, no 

doubt, accounts for the cumbersomeness of much 

German philosophy, and for the fact that the syntax 

of French certainly leads to precise expression. 

Perhaps to an Englishman it seems to produce a 

false sense of finality by neglecting finer shades of 

meaning. In a recent article in John o’ London's 

Weekly, Mr. Amery emphasises this point. “‘The kind 

of argument,” he says, “ that will sound convincing 

to a Frenchman will strike most Englishmen as 
question-begging platitude, while an Englishman’s 
argument will to the average Frenchman appear 

& mere inference based on no clear premise.” This 

difference of approach is clearly seen in the scientific 

no less than in the literary and diplomatic fields, 
with which Mr. Amery was concerned. If we 
neglect the giants such as Newton, who are convin- 
cing in any language, the English workers may be 
considered to excel in the introduction of new 
facts and valuable speculations, sometimes rather 
ambiguously stated, while the French make lucid 
studies of the known and demonstrate its logical 
consequences. It is therefore useful at any time 
to read a work in French on a subject with which 
one is familiar, as tending to clear the air. This is 
particularly valuable at the present moment, 
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field are being subjected to somewhat severe 
criticism. 

The treatise under notice, by two professors of the 
University of Brussels, is intended for students of 
engineering, and is primarily an exposition of the 
classical mathematical theory of electricity and 
magnetism. The first two-thirds of the book, 
therefore, covers much the same ground as Jeans’ 
well-known treatise, but it does not, for example, 
give the detailed investigation of electrostatic 
fields by advanced methods which takes up over 
100 pages of that work. 

The mathematical presentation is interesting. 
Vector notation is largely used, but the more difficult 
operations of the vector calculus are not much in 
evidence and the treatment is therefore a convenient 
stepping stone between the old and the newer 
methods of presenting the subject matter. This 
is valuable, since many results are very concisely 
expressed vectorially, but until quite recently this 
notation was only to be found in advanced and 
difficult works, and it is probably still necessary 
to remind electrical engineers that the complex 
quantities of alternating current theory are not the 
same as the three dimensional vectors of Heaviside 
and Gibbs. Surface and contour integrals are 
freely used, but in a comparatively simple manner 
and we have again, in this, a useful halfway house 
between the treatment of the mathematical physicist 
and the technical treatise. 

The exposition is clear and proceeds from a 
minimum of experimental data and by the most 
convenient mathematical paths. One result is that 
the extent to which the theory of potential and 
electric and magnetic fields is a mathematical 
expedient, rather than an experimental fact, becomes 
obvious, even if not intentionally so. The book, 
which can be read without a profound knowledge 
of French, can be recommended to serious students. 
It is, however, rather sad to have to point out that 
the publishers found it necessary to append a list 
of 44 errata, mostly misprints in equations. 





Reinforced Concrete Piling. By F. E. Wentrworrtn- 
SHEILDs and W. 8. Gray. London : Concrete Publica- 
tions, Limited. [Price 8s. 6d. net.] 

A REMARK was once made by a new works engineer 

in closing a discussion on the merits of a new type 

of reinforced-concrete pile, to the effect that “ at 
any rate they had served their purpose.” The 
statement recurred to the mind when it was seen 
that Mr. Wentworth-Sheilds was one of the authors 
of the volume now under review, for probably few 
engineers have had wider experience of concrete 
piling, and his name suggested a fund of information 

of practical value on the subject. Neither did a 

closer examination suggest anything to change our 

impression ; indeed, the book goes further, covering 
the theory as well as the practice of reinforced- 
concrete piling. 

We conclude that we are more or less correct in 

assuming that Mr. Wentworth-Sheilds is responsible 

for the practical matter, while his colleague, Mr. 

Gray, has dealt with the more theoretical side of the 

subject. It is not surprising that in his introduc- 

tory chapter the former should not prove to be 

a very strong advocate of timber piles, since with 

these there is always the difficulty of devising a 

satisfactory method of effecting the junction 

between the pile heads and the jetty wall or decking 
of reinforced concrete, and it is with reinforced 
concrete with which Mr. Wentworth-Sheilds, as 

Dock Engineer to the Southern Railway, has been 

principally concerned. Timber piling, however, can 

do yeoman service under appropriate conditions, 
and the verdict of other engineers might well have 
been different. 

After dealing with materials, the authors pass on to 

the design of piles. Chapter III is devoted to groups 

of bearing piles, a point of interest here being that 
the authors prefer to consider the cap joining two 
or more piles together as a trussed beam, rather 
than as one designed in accordance with the usual 
rules for a beam supported at two ends. This 
chapter, and the one which follows, dealing with 
sheet piling, anchorages and retaining walls, 
together with Chapter V dealing with jetties and 
fenders, constitutes probably the most interesting 


455 


A useful feature of the work is that, not only are 
a large number of references given to various 
published articles and reports, but sufficient is given 
in the form of extracts from the original to ensure 
the book being extremely useful to those who may be 
out of reach of works of reference. A case in point 
occurs in connection with the authors’ treatment of 
Mr. Hiley’s well-known formula. This is not only 
given and explained, but a large number of Mr. 
Hiley’s constants are also given, adding greatly to 
the practical value of this part of the book. The 
work, we feel sure, will prove very helpful to resident 
engineers in charge of reinforced-concrete work. 





Patents, Designs and Trade Marks. 
London : The Technica! Press, Limited. 
net. ]} 

Tuts book is said to be a practical exposition of the 
nature, use and value in business of patents, designs 
and trademarks, intended especially for business 
men, traders, manufacturers and inventors, and it 
carries out very well indeed the object of the author . 
It can be recommended not only to inventors, but 
more particularly to those in charge of inventors and 
inventions, especially those who may control patent 
policy. It does not purport to deal academically 
with the aspects and requirements of the various 
patent laws of the world, but more particularly with 
the business side of the matter. 

The key-note to the book is summed up in the 
following extract :—‘‘ It is not surprising how little 
the ordinary manufacturer or business man knows 
concerning the use of patents. Yet many large 
businesses have been built up on the basis of a 
successful patent, and the wise manufacturer will 
always take care to consolidate his business by 
obtaining patents covering all his new ideas.” This 
is supplemented by the author pointing out that, in 
effect, the value of patents lies in their use. He does 
not, however, appear to stress fully enough that the 
value of patents may also lie in the unknown quan- 
tity of their capacity for keeping others from 
encroaching too closely on a firm’s preserves. This 
seems to be recognised by foreign applicants in this 
country more even than by British applicants, 
because careful examination of the applications for 
patents here shows that in any given art, and taking 
as far as possible firms of like standing, applications 
here on the basis of foreign applications appear to be 
if anything more numerous than equivalent applica- 
tions of British origin. 

As far as British applications in foreign countries 
are concerned, the author points out that often a 
British manufacturer waits too late to obtain foreign 
patents, because the British specification has been 
published, and this will invalidate the foreign 
patents in most countries. 

The most important chapters of the book are those 
dealing with the evolution of inventions and the 
business value of patent protection, which includes 
marketing, commercial exploitation, patents as a 
source of income, and competitors’ patents. The 
chapters on patents and industry, maintenance and 
enforcement of patents, and foreign patents are also 
useful. 


By C. 8. Parsons. 
[Price 10s. 6d. 








ARGENTINE Destroyer “ Entre  Ki0s.’’—-When 
referring, on page 392, ante,to the completion of the 
destroyer Entre Rios, built for the Argentine Govern- 
ment by Messrs. Vickers-Armstrongs Limited, Barrow- 
in-Furness, we inadvertently described the vessel, in 
the title of the paragraph, as a cruiser. As stated, the 
Argentine warships constructed within recent years at 
Barrow comprise, in addition to the destroyer Entre 
Rios, the destroyers Buenos Aires and Corrientes, and 
the training ship La Argentina, the latter being a cruiser. 





Tue Late Mr. D. C, F. van Eenpensurc.—We note 
with regret the death on September 17, as the result of a 
motor-car accident, of Mr. Daam C. F. van Eendenburg, 
who had occupied the position of managing director of 
Messrs. Philips Lamps, Limited, 145, Charing Cross-road, 
London, W.C.2, since the formation of the firm in 
January, 1925. Mr. van Eendenburg, who was 53, 
joined the Philips organisation in Holland in 1909, the 
firm, at that time, comprising an office staff of eight 
and a factory employing 300 workpeople. After travel- 
ling extensively, he represented the Company in Russia, 
and subsequently ye up the Philips organisation in 
Scandinavia. His iness activities took him not only 
to Central Europe and the Balkan States but to Egypt, 
India and the Far East. He was an accomplished 
linguist, speaking among other languages, French, 
German, Russian and the Scandinavian tongues. In 
1934 he was made a Knight of the Order of the House 








when Maxwell’s theories of the electromagnetic 





and valuable portion of the book. 


of Orange-Nassan. 
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NEW TRAIN FOR THE L.N.E.R. 
LONDON-HARWICH SERVICE. 


One of our most important Continental train services 
is that provided by the London and North-Eastern 
tailway, connecting with the night boats running be- 


tween Parkeston Quay and the Hook of Holland. A 


night boat runs in each direction, and the 


9.45 p.m, 


leaving Parkeston Quay at about 6.20 a.m. A new 


train, known as the “‘ Hook Continental,” has just | 
been built at the York works of the Company, to the | 
The | 


designs of Sir Nigel Gresley, for these services. 
train forms a complete unit comprising eleven vehicles, 
with a total number of seats for 84 first-class and 240 


second-class passengers. The composition of the train 


includes a brake corridor second coach with 36 seats, | 
a corridor second coach with 42 seats, an open second | 


coach with 48 a kitchen second coach with 
18 seats, two open second coaches with 48 seats each, 
an open first coach with 24 seats, a kitchen first coach 
with 12 seats, another open first coach with 24 seats, 


seats, 


a semi-open first coach with 24 seats, two Pullman | 


with 22 seats each, and the brake 


total weight of the train is 4844 tons. 
hetween Parkeston Quay and London is relatively 
short, but a large number of the passengers desire to 
take meals. The demand upon the restaurant-car 
service is therefore very heavy, and the train has been 
provided with two kitchen cars with a considerable 
proportion of the seating accommodation in open 
vehicles so that the passengers can take refreshment 
in the seats allotted for the journey. The kitchens, 
one of which is shown in Fig. 1, annexed, are equipped 
with electric cooking apparatus designed for the service 
by Messrs. J. Stone and Company, and supplied by 
Messrs. Henry Wilson and Company, of Liverpool. 
Che equipment is identical in both kitchens, and 
consists of the main cooking range, comprising roasting 
and steaming ovens, two grills, and a boiling table 
having four hot plates. A separate fish fryer is also 
provided, and a vegetable boiler is arranged near 
the electrically-heated sinks on the body side. An 
automatic water boiler, including coffee and milk urn, 
manufactured by Messrs, W. M. Still and Company, is 
arranged alongside the hot cupboard on the corridor 
partition, and an automatic refrigerator, having 
separate compartments for wines, butter, &c., is also 
litted. The necessary power is obtained from two 
10-kW axle-driven generators, suspended under each 
kitchen car and supplying power at a pressure of 
180-220 volts. An Exide-Ironclad double battery of 
210 ampere-hours capacity is provided on each car 
for use when the train is standing. 

The coach bodies are built of teak, and are mounted 
on steel underframes of welded construction, while 
compound bolster bogies ensure that the riding shall 
be of a high standard. The whole train is coupled by 
means of Buckeye automatic couplers provided with 
indiarubber springs, and the gangways between the 
coaches have Pullman vestibules. ‘To ensure quietness 
in the interior, the whole of the body, sides and roof 
are insulated with asbestos blanket. Special attention 
has been given to the floors. In addition to a 4-in. 
sheet of sponge indiarubber under the carpet and hair 
felt between the floorboards, the whole of the underside 


cars van. The 


of each vehicle has been insulated by means of sprayed | 


isbestos supported on dovetailed steel sheeting. The 
sound-proofing has been further enhanced by the 
interior finish employed, the whole of the inner walls 
and ceilings being covered with Rexine. The windows 


are formed of double glass with an insulating space | 


between. The whole of the seats on the train can be 
reserved, and every effort has been made to ensure the 
comfort of each individual The arrange- 
ment of the interior of the saloons is similar to that 
of the “* Coronation ™ train, described in ENGINEERING, 
vol. exliv, page 40 (1937). The first-class saloons have 
heen divided into sections by means of partitions, 
each section seating four passengers, two on either 
side of a central gangway, but no doors are provided 
except at the ends of the vehicles. Fixed tables are 
provided in the first-class open vehicles and the chairs 
are arranged to swivel, enabl ng the passenger to sit 
normally at the table at meal times, and to turn away 
from the table when so desired. The tables are specially 


passenger. 


shaped to suit the swivelling chairs, and the tops are | 


covered with glass, under which tapestry is placed 
to tone with the general scheme. Each window in 
these vehicles is framed in black ebonised woodwork, 
and is provided with curtains of silk brocade, suspended 
behind a pelmet. Single-light corner fittings give an 
individual light to each passenger, and a further lamp 
is provided in the centre of each section. The second- 
class saloons are divided by cross partitions into sec- 
tions of six passengers each. Four passengers are 
seated on one side of the gangway and two on the 
other in each section, and to facilitate movement in 


and out of the large seats, the double tables are pro- | strip. which is buried in trenches below frost or cultiva- | in 2} minutes, and its electrical resistance 


train 
connecting with the outward boat leaves Liverpool 
Street at 8.15 p.m. arriving at Harwich at about 
The inward connection is made by a train 


The journey | 
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vided with hinged side flaps. Lighting fittings similar 
to those in the first-class compartments are provided, 
one lamp being fitted in each passenger section. 
view in the interior of a semi-open first-class com- 
partment is reproduced in Fig. 2, while the interior 
of a second-class saloon is shown in Fig. 3. 


| carriages, enabling the passengers to join and leave 
the train easily. As the passengers will normally have 
a considerable amount of luggage, luggage racks have 
been provided in the entrance vestibules in addition to 
those in the compartments. The first-class lavatory 
fittings are chromium-plated, and a full-length mirror 
is provided. The hot-water apparatus is heated by 
steam in the winter time, and by immersion heaters, 
supplied with current from the train-lighting dynamos, 
}in summer. The floor is covered with Korkoid to 
match the walls. The second-class lavatories are 
fitted in a similar manner. 


}and Company, and enables filtered air, heated to the 
required temperature and thermostatically controlled, 
to be introduced into the carriages at floor level through 
grilles in the lighting fittings in the floor. Ducts, lead- 
ing to large extractor ventilators, enable the air in 
each vehicle to be changed every four minutes. 





COPPER ELECTRODES FOR 
EARTHING PURPOSES. 


Various regulations now in force in this country 
require the earthing of the non-current-carrying parts 


| of electrical equipment, so as to ensure that, in the | 


j}event of a breakdown of the insulation, the supply of 


|eurrent will be cut off before either the voltage to| 


| which a person may be exposed exceeds a dangerous 

value or the current becomes sufficiently large to 
| constitute a fire risk. In practice this stipulation gives 
| rise to no great difficulties, though there is a good deal 
of ignorance as to what does or does not constitute a 
good * earth.” 
| protection thus afforded, however, it is necessary 
| that the neutral point of all low-voltage systems shall 
| be earthed at the power station or sub-station ; and it 
| is not always easy to do this satisfactorily, especially 
| in certain country districts, owing to the nature of the 
|ground. For instance, the resistance of an earth 
| electrode, such as is usually employed, may vary from 

about 100 ohm-em. to as much as 1,000,000 ohm-cm., 
| depending on the type of soil. 


| The three main types of electrodes used are the 





INTERIOR 


A| 


A special feature of the whole train is the wide | 
corridors and ample circulating space at the ends of the | 


The ventilating and heating | 
system on the train was supplied by Messrs. J. Stone | 


In order to complete the system of | 


or KitcHEeN Car. 


tion level ; tubes or rods, which are driven vertically, 
and plates, which are buried on edge and may be 
surrounded by coke. Of these the most common is 
the secorid, for the reason that they are cheap to 
instal and can often be driven until permanently 
low-resistivity soil is reached. Experience shows, too, 
that an increase of length is more important than an 
increase in diameter as a means of decreasing the 
| resistivity, and while in this country it has been 
| customary to use tubes of about 1-in. bore or rods of 
about } in. in diameter, in the United States much 
smaller diameters are employed and longer lengths 
are driven. 

These conditions present a certain mechanical 
problem. Obviously, the resistance to driving varies 
very considerably with the nature of the soil, and other 
| factors are the diameter of the electrode itself and 
whether it is pointed, solid, or tubular. For instance, 
some tests recently made by the Copper Development 
Association, Thames House, London, S.W.1, with the 
co-operation of The North Metropolitan Electric Power 
Supply Company, show that while the expenditure of 
5,000 ft.-Ib. will drive a 4-in. tube 6 ft. into the ground, 
the same amount of energy will only cause a 1-in. 
tube to penetrate half that distance. In addition, 
the displacement of the soil and the frictional resistance 
due to pressure on the outside of the tube increase 
with the depth, though not uniformly. The presence 
of stones and other obstacles may also affect the result. 
In employing electrodes of small diameter, however, care 
| must be taken to avoid bending them during installa- 
|tion. It has been found that this can be done by 
| using a large number of light blows such as are given 
by a pneumatic or electric hammer. 

These points were demonstrated last week by 
Mr. H. G. Taylor, of the Copper Development Associa- 
tion, in conjunction with officials of The North Metro- 
| politan Company at three sites, where different types 
| of soil were available. Copper rods } in. in diameter 
land 8 ft. long were used for this purpose, as well as 
|No. 18 copper tube of the same diameter, and a 
composite ** Copperweld ” rod consisting of a copper 
sheath and steel core. All these electrodes were driven 
by an electric hammer provided by Messrs. The 
Mansions Motor Company, Limited, Lombard-road, 
South Wimbledon, London, 8.W.19. This hamimer, 
| which has a loading of 500 watts, is capable of delivering 
| 1,400 blows per minute, and can, of course, be connected 
to any convenient power point. On the first site, at 
| Wood Green in North London, the subsoil was homo- 
| geneous London clay, into which the electrodes were 
| driven after the removal of the loamy top spit. The 
| 8-ft. length of }-in. hard-drawn copper rod was driven 


was then 
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found to be 3 ohms. 
with a thickness of No. 18 8.W.G. was driven in 
44 minutes, the increase in time being probably due to 
some fortuitous obstacle, and a }-in. Copperweld in 
| minute 40 seconds. In both cases the length of the 
electrodes was 8 ft., and the resistances obtained were 
2-8 ohms and 2-9 ohms, respectively. On the other 
hand, a 3-in. copper rod 6 ft. long was driven in 
40 seconds, the resistance being 4-2 ohms. 
Proceeding to Langley End, near Hitchin, in 
Hertfordshire, some tests were conducted in hard chalk 
similar to limestone. Here the 8-ft. long, 4-in. copper 
rod, after being driven for 6 ft. 6 in., refused to 
penetrate any farther, and on investigation it was 
found that the end had encountered a hard piece of 
limestone and had been bent round at right angles. 
The $-in. Copperweld rod required 1 minute 25 seconds 
for penetration and a }-in. copper tube 1 minute 
45 seconds. Resistance tests were not made at this 
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A }-in. tube of similar material | site, but in previous tests similar electrodes had given 


values between 72 ohms and 220 ohms. The chief 


| object of these tests was to show how easily small- 


diameter electrodes can be driven by an electric 
hammer in a difficult soil. 

The third series of tests was conducted in sandy 
gravel at Codicote. In this case an 8-ft. length of 
}-in. rod was driven in 45 seconds, and its resistance 
was found to be 1,440 ohms. The upper end of this 
rod was provided with a thread, and a second length 
was attached to it by means of a screw coupling and 
then driven. This operation took a further | minute 
50 seconds, when the resistance of the combination 
was found to be 80 ohms. A third, fourth, fifth, and 
finally a sixth length, making a total length of 45 ft., 
were attached in the same way, the resistance rising 


slightly at the end of the third, fourth and fifth lengths, | 
|and falling to 94 ohms at the end of the sixth. 


The 
overall driving time for the six lengths was 11 minutes 
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|20 seconds. It is therefore clear that successive 
lengths of small-diameter electrode can be connected 
together and driven without difficulty to considerable 
depths in a relatively short time. The increase in 
resistance at the greater depths is probably partly to 
| be ascribed to the nature of the soil and partly to the 
| couplings opening out the hole and preventing good 
contact being made between the rods and earth. 

Finally, a 4-in. hard-drawn copper rod was driven 
horizontally to illustrate the possibility of substituting 
driving for burying when use must be made of a low- 
resistivity supericial layer over chalk or rock, The 
driving times were 1 minute 10 seconds for the first 
8 ft. and 2 minutes 30 seconds for the second 8 ft. 

The rods and tubes used in these demonstrations 
were provided by Messrs. British Insulated Cables, 
Limited, Prescot, Lancashire. 








LETTERS TO THE EDITOR. 





THE INTERNATIONAL SITUATION. 


To THE Eprror oF ENGINEERING. 
Srr,—All with the welfare of this great Empire 
at heart will have welcomed the appeal to engineers, 
made in your issue of September 30, and your leading 
article of October 7, the latter especially after efforts 
on the part of some others to administer soothing 
syrup to those whose slumbers had been rudely dis- 
turbed by recent events. Your statement that, in 
spite of recognition of the seriousness of the crisis, 
we, as a nation, have made little headway in preparing 
ourselves since the last war, is endorsed by The 4 imes, 
in a leading article on Saturday last, which states that 
our present position “hardly showed a degree of 
preparedness worthy of 1938,” and goes on to quote 
Mr. Amery’s dictum that “every citizen, man and 
woman, should be trained (my italics) to play some part 
in an emergency.” 

The Times, in the same article, quoted Sir John 
Gilmour’s statement that ‘“‘men and women should 
have some (my italics again) idea of what they may do 
in an emergency.” All this, coupled with Earl 
Baldwin’s proposal to mobilise industry and Lord 
Esher’s advocacy in to-day’s 7'imes of national regis- 
tration as suggested by Sir Edward Grigg, leads 
naturally to a consideration of the regrettably late 
action of the Institution of Mechanical Engineers to 
provide the War Office with a batch of forms when 
it must have on record, already, particulars of the age, 
positions occupied, war experience, &c., of its 13,000 
members. Had the enlistment of young engineers, as 
advocated so frequently in your columns, proceeded— 
as it might well have done under the direction of the 
various institutions—there would be no necessity for 
such last minute appeals, and all engineers might be 
spared the uncertainty as to where, and in what 
capacity, their services would be of most value. 

As stated in the third paragraph of your leading 
article, the last war came truly to be described as an 
engineers’ war but, in my opinion, it was a mechanical 
engineers’ war and those of the future will be still more 
entitled to be so described. In any expert comparison 
of values of various military arms, a mechanical engineer 
must possess at least twice the value of the foot soldier, 
since not only can the former hold his own with rifle, 
sword or bayonet, shoyld the worst come to the worst, 
Lut he can and does in peace time, as in war, use his 
brains and skill to provide, for many others, the sinews 
of war. But this pre-supposes that his life had not 
been sacrificed or risked, as was the case in the last war, 
through want of proper organisation. 

Those of us with experience of two previous wars, 
as well as frontier expeditions, and of the state of chaos 
which existed on the outbreak of the last war, must be 
| pardoned for doubting the assurances so glibly given 
by officials, on whom the nation should rely for guid- 
ance, when so much unnecessary secrecy is observed 
as to the disposal of personnel. Too often this is the 
cover of inaction. 

To-day I rang up an official at the War Office, on 
this subject, to be courteously informed, to use the 
wording of an old tag, that “* everything would be found 
to be all right on the night.” Releasing the telephone, 
I then turned to a young member of the Institution 
| of Mechanical Engineers, typical of many, and inquired 
of him his exact position in the event of emergency. 
| He informed me that he had not been given the slightest 

indication as to this, and I should expect the same 
| reply from many others. It is to be hoped that those 
|econcerned with the status of engineers will not be 
| willing to brook this kind of thing much longer. 
| Experienced men can easily be found to lift the whole 
| work of organising personnel out of War Office depart- 
| ments, acting in liaison with the various institutions. 
| The cruellest thing done in the last war was to allow 
mechanical engineers, occupying important positions 
| in works and elsewhere, to remain so long in a state of 
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uncertainty as to whether they should proceed to the 
front, with their Territorial or other units, or remain 
in their positions; and the first outcome of your 
appeal, Sir, and of the Institution’s registration, should 
be to indicate clearly to these men who volunteer 
just what their duty will be in this respect, and in any 
time of emergency. On Active Service’ in the 
truest sense will those volunteering who remain, 
under orders, of course, in their civilian positions. This 
registration by the Institution of Mechanical Engineers 
may well provide the Government with an example 
of what could be done on national lines, as is now 
mivocated by many. 

As to the Institution itsell, its staff organisation and 
premises, it is devoutly hoped that, in a state of emer 
gency, these may not be reduced to the humiliating 
position in which the writer found them when home 
on leave during the last war, but provide a rallying 
pomt 

















































































be 


for members from which all movement of 
sonnel, ineluding munition works control, may 
directed. With the advantage the Institution possesses 


per 
be 


of having now at the War Office a Past President 
with experience of its administration, both in peace 
time and in war, let us hope that it may worthily 
and confidently be entrusted with the enrolment 


ind disposal of its members to the greatest advantage 
of the nation. 

Let its Roll of Honour, this time, record the names, 
while still living, of those who freely offer their services 


for any duty assigned to them for the needs of the 
eountry 
Yours faithfully, 
H. J. W. Oxape, 
Late 5th Battn., Suffolk Regt.. T.A., att. R.E 


attitude that arming involves the 
mobilisation of the whole nation, we reproduce from 
the columns of 7 he Timea, of Tuesday last, the following 


Germany's 


pertinent letter : 
To tur Eprror or The Times. 
Str,--In accordance with the report from your 
correspondent at Saarbrucken, Herr Hitler in his 


speech made the following statement 


[am of opinion that it is cheaper to arm before 


and then pay out to foreign countries.’ 


| am sure we heartily agree with this admirable advice, 

which Herr Hitler gives with such clarity. In the 

light of recent events we should spare no effort, at 
whatever cost, to give full effect to it. 

Yours truly, 

W. J. 


BENSON. 


‘ariton Club, October 10. 








DOCUMENTATION CONGRESS 
AT OXFORD. 
ro EDITOR OF 

Srr,—It was pleasing to see the promptitude with 
which the proceedings of the Fourteenth Conference of 
the International Federation for Documentation were 
reported in ENGINEERING in the issue of September 30. 
But I feel obliged to express a little disappointment 
with the inadequacy of the account. I hope that the | 
suggestion that the Federation not a scientific or 
technical body will not be taken seriously, especially 
in the that it is not competent to deal with 
the problems of scientific and technical documentation. 
The Federation includes among its collaborators an | 
army of scientific and technical specialists, as well as 
those in other fields of learning. It is organised by 
national sections, fully representative of authoritative 
opinion in each country. Its members include also 
international scientific and bibliographical associations 
ind institutions. To give a single example, it may 
be stated that each member of council of the British 
Society for International Bibliography, which is the 
National Section of the Federation in this country, is 
either an eminent authority in some branch of science | 
or a representative of a leading scientific society or 
institution, such as the Royal Society or the Physical 
Sox lety. , ; , 

We have just been standing on the brink of an 
international catastrophe, which should remind us, 
among other things, of the thousands of lives that 
were sacrificed unnecessarily in the last great war 
while machinery was being hastily improvised, when, 
all the time, the designs of carefully perfected mecha 
nisms lay hidden and inaccessible in the multitudinous 
records of previous work. The object of the Federation 
is to secure the collaboration of all those concerned 
with the indexing of original contributions to all 
branches of knowledge in the provision of a compre 
hensive index, whereby the complete literature of a 
subject may be made immediately available to the 
research worker at need. The importance of this 
work was referred to by Sir William Bragg in his 
presidential address. As chairman at the Government 
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sense 


Bearing upon the above subject, and in view of | 


events than to be unarmed at the mercy of events, | 
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banquet given in the beautiful Hall of Christ Church, 
Lord Stanhope remarked, * That is not knowledge 
which we do not know where to find.” 
of the problems involved, and of the simple and effective 
means that have been worked out for their complete 
solution, was given by Dr. Alingh Prins, President 
of the Federation, who combines the attributes of 
| lawyer and chemist. 

The continually growing interest in the work of the 
Federation reflected in the total of 106 papers, 
| by leading contributed to the Conference, 


was 
experts, 


representing an increase of 150 per cent. on the number | 
| Convention. 


of papers presented to the Jubilee Conference at 
Copenhagen three years ago. The Transactions were 
published in three volumes in good time before the 
opening of the Conference to enable members to study 
the papers before the sessions. Together, they con- 
stitute an invaluable work of reference on every shade 
of authoritative opinion and representative practice 
and on the present state of bibliography at home and 
abroad in nearly every subject. The first issue has 
been sold out. A new issue is now available at the 
moderate price of ll. net, obtainable direct from the 
International Federation for Documentation, Willem 
Witzenplein 6, The Hague, or from the British Society 
for International Bibliography, The Science Library, 
Science Museum, 8.W.7. 
Your obedient servant, 
Mulberry Cottage, S. C. Braprorp. 
Marryat-road, S.W.19. 

October 3, 1938. 








THE P. & O. TWIN-SCREW LINER 


“CANTON.” 


Tue twin-serew passenger and cargo liner Canton, 
built to the order of Messrs. The Peninsular and 
Oriental Steam Navigation Company, Limited, by 
Messrs. Alexander Stephen and Sons, Limited, Lint- 
house, Govan, left the Thames on October 7, on her 
first voyage in the owners’ Far Eastern service, for 
which she has been specially designed. Readers of 
Mr. Boyd Cable’s Hundred Year History of the P. & O.., 
which was reviewed on page 631 of ENcrngERING of 
December 3, 1937, will recall that this service was 
inaugurated so long ago as 1845 by the dispatch of the 


paddle steamer Lady Mary Wood to Singapore, and | 


was extended to Japanese ports in 1864, on the initiative 
of the late Sir Thomas Sutherland. The vessel which 
inaugurated the mail service to Yokohama, the Corea, 
was a screw steamer, but of only 610 tons. Her latest 


successor, the Canton, which we were enabled to inspect | 


at the Royal Albert Docks before she sailed, is a twin- 
screw geared-turbine liner, measuring 15,784 tons gross, 
with a service speed of about 20 knots, and accom- 
modation for 480 total of 370) 
officers and crew. 

At the time of her launch, on April 14, of this year, 
the Canton had the distinction of being the largest 
vessel launched on the Clyde since the Queen Mary, 
her tonnage exceeding by some 1,600 tons that of the 
Corfu and Carthage, built by Messrs. Stephen in 1931 
for the same service. Her principal dimensions are : 
length overall, 562 ft.; breadth, 73 ft.; depth to D 
deck, 46 ft.; and draught, 29 ft. 6 in. She is painted 
in the customary P. & QO. colours, with black hull 
and buff upperworks, and, as can be seen in the 
accompanying illustration, has two pole masts and a 


passengers and a 





An able survey | 











The capacity of the cargo holds is about 


single funnel. 
7,700 tons, measured at 50 cub. ft. to the ton, including 


about 700 tons for refrigerated cargo. The largest of 
the six hatches, No. 2, measures 28 ft. 6 in. by 17 ft.. 
and is served by four winches and five derricks, com- 
prising two of 3 tons, two of 10 tons and one of 20 tons 
capacity. No. 4 hatch, which is 19 ft. 3 in, by 14 ft.. 
lis served by four winches and four 10-ton derricks. 
| The vessel has been built to receive the LOOA1 classifica- 
tion of Lloyd’s Register, and the equipment complies 
with the Board of Trade requirements for passenger 
ships and the safety standards of the International 


| 


Oil fuel, fresh water and water ballast are carried in 
the cellular double bottom. Large oil-fuel bunkers are 
also arranged at both sides of the boiler-room and of the 
shaft tunnels, with additional fresh-water tanks in the 
latter positions and on both sides of the refrigerating- 
machinery room. There are eight decks, including 
the boat deck, promenade spaces for the use of pas- 
sengers being provided on the three upper decks. The 
260 first-saloon passengers are accommodated in single- 


and double-berth cabins on B, C, D and E decks. The 
first-saloon public rooms are on B deck. The main 
stairway and lift connect all decks down to E deck, 


where the first- and second-saloon dining rooms are 





| engineer officers. 





| perature of 725 deg. F. 


iD 


situated, with the kitchens between. Electricity is used 
for cooking. The main embarkation entrance is on 
deck, where also is the accommodation for the 
The captain and the deck officers 
have their quarters on the boat deck. The second- 
saloon passengers are berthed on E and F decks aft. 
Hot and cold water supplies, and mechanical ventila- 
tion, are provided in all staterooms, and the supple- 
mentary services are on a scale suited to the long 
voyages to be undertaken. 

The propelling machinery consists of twin sets of 
single-reduction geared turbines of the Parsons type, 
each set comprising a high-pressure, an intermediate 
pressure and a low-pressure turbine. A detail which 
we observed in the engine-room was the provision ot 
small condensers above the turbine-gland leak-offs, to 
recover the escaping gland-steam, the condensate being 
led to the distilled-water tank and used as feed make- 
up. This small device should greatly improve the 
engine-room atmospheric conditions in the tropics. 
Steam is supplied to the turbines at 400 Ib. per square 
inch, by four oil-fired Yarrow boilers, working at a 
pressure of 435 lb. per square inch and a steam tem- 
The boilers are fitted with 
horizontal-tube air heaters and operate under combined 
forced and induced draught. Most of the pumping 
auxiliaries are electrically-driven, current being supplied 
by three Belliss and Morcom turbine-driven generators 
of 450 kW each, but the main circulating pumps, made 
by Messrs. W. H. Allen, Sons and Company, Limited, 
are driven by steam turbines. The feed pumps also are 
turbine-driven, being supplied by Messrs. G. and J. Weir 
Limited, as part of their closed-feed system. The 
navigating and deck auxiliaries include electro-hydraulic 
steering gear, electrically-operated watertight doors of 
the Scott-Ross type, electric windlass and warping 
capstans, and 22 cargo winches, also electric. Electricity 
is used for the boat hoists. The refrigerated cargo 
spaces, previously mentioned, are in No. 3 lower and 
upper "tween decks, the cold stores for the ship’s pro- 
visions being adjacent, on F deck. The main CO, 
refrigerating plant was supplied by Messrs. J. and 
E. Hall, Limited, Dartford. 
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THE GREENLY INDUCTIVE RELAY 
CONTACTOR. 


We illustrate on this page some examples of a| 
simple and effective type of relay which has been | 
designed and patented by Mr. Henry Greenly, 66, 
Heston-road, Heston-Hounslow, Middlesex, and has 
numerous applications in the control of lift and other 
sliding doors, railway safety devices, machine tools, 
&e. The special feature of the design is the employ- 
ment of a light dynamically-balanced armature made in 
two parts of equal mass, each part being pivoted on 
miniature ball bearings and the two being coupled 
together at their adjacent ends by a form of joint 
which enables them to turn in opposite directions. 
The armature is mounted between the poles of two 
permanent magnets, one of which includes in its 
magnetic circuit a comparatively wide air gap, and | 
the two magnets are adjusted so that the armature | 
is normally attracted with a bias towards one of the | 
two magnets. If, however, an iron object is passed | 
into the air gap, some of the flux through the magnet 
which is maintaining the balanced armature in the 
“make ” or “‘ break ” position, as the case may require, | 
will be diverted through the iron and the armature | 
will be pulled towards the other magnet. The move- | 
ment of the armature can, of course, be made to open | 
or close an electrical circuit in the usual way, accord- 
ing to the particular arrangement of the contacts 
adopted. 

Figs. 1 and 2 show the actual design of a relay | 
of this type which, when used in conjunction with | 
others, can provide for all the combinations employed | 
in modern lift controls. The movement of the cage, | 
to which the inductor is attached, brings the web 
of a Tee-iron into the position indicated by the chain- 
dotted lines, and this would weaken the ge 





of the upper magnet and allow the armature to be 








flux from the upper magnet to be adjusted. We 
understand that this type of relay has been applied 
to the control of carton-coating machines and other 
industrial plant for which the electrical circuits can 
easily be devised. One of its advantages is that the 
contacts can be enclosed in a gas-tight and water-tight 
casing. It is equally suitable for use as a position 
indicator for the retractable undercarriages of aircraft, 
water-tight doors, or safe doors. Since no springs 
need be employed, it is claimed to be practically 





pulled down towards the lower magnet, thus closing a/| infallible in action. Fig. 5 shows the balanced arma- 
cireuit controlling the operation of the starting handle. | ture of a relay of this type suitable for heavier contacts. 
The casing is, of course, of non-magnetic material! The form of inductor relay illustrated by the photo- 
and it will be noticed that two screwed plugs are| graph reproduced in Fig. 6 is being developed for 
titted above the ends of the armature to enable the! railway work, the world rights for this particular 
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, application having been acquired by Messrs. Westing- 
| house Brake and Signal Company, Limited, 82, York- 
| way, London, N.1. In this case one of the permanent 
magnets is of the bar type and is fitted with two soft-iron 
pole pieces located close to the ends of the armature. 
The flux through this magnet is diverted when an 
iron body, such as a railway wheel, is brought up 
to it, and the attraction is thereby weakened suffi- 
ciently to allow the armature to be pulled down by the 
other magnet. It is claimed that this type of relay 
is capable of making up to about 30 responses per 
second and that it can register the passage of a train 
at speeds up to 120 ‘m.p.h, Its possible applications 
in railway work include automatic train control and 
cab signalling, but it could also be employed for the 
solution of various industrial problems. 

A third type of relay, illustrated in Figs. 3 and 4, 
operates on a principle somewhat different to the 
foregoing, in that the balanced armature, in this case, 
is operated by the movement of a permanent magnet. 
The latter is of circular form and fits round a casing 
of non-magnetic material in which the balanced arma- 
ture and contacts are enclosed. This casing is hermeti- 
cally sealed so that the relay can be used in situations 
in which it would be exposed to the action of moisture, 
corrosive or inflammable gases, &c. As clearly shown 
in Fig. 3, two soft-iron plugs are fitted in the casing 
near the end of the balanced armature carrying the 
movable contact. With the magnet in the position 
shown, the contacts will be closed, but they will be 
opened if the magnet is pulled round by suitable 
mechanism into the position indicated by the chain- 
dotted lines. One of the numerous applications for a 
relay of this type would be to prevent a machine tool 
from being started until a guard was in position, but 
this and the other relays referred to can be readily 
adapted to special requirements. Among other 
advantages claimed for these relays are that they are 
silent in action, and, being totally enclosed, are reliable, 
have a long life and are unaffected by vibration or 
shock. They are being handled by Messrs. Inter- 
national Engineering Concessionaires, Limited, 2 and 3, 
Duke-street, St. James’s, London, 8.W.1. 
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DEWATERING AND DRYING 
OF COAL. 


THE 


Tue problem of dewatering and drying coal is 
recognised nowadays as one ot Major importance in 
the coal industry. Yet relatively little has been 


published dealing solely with this aspect of the treat 
ment of reliable summary of modern 
practice appears to have been made. In view of the 
increasing interest now being taken in this subject in 
the United States, the Bureau of Mines, in co-operation 
with the University of Alabama, have recently collected 
information on the dewatering and drying of coal, the 
need for this process in various fields, the equipment 
available, and current American practice with regard 
to it, new plants in which various types of equipment 
were in operation having been inspected in Pennsylvania, 
Ohio, Indiana and Lllinois.* 

In Great Britain, the problem has been studied by 
the Utilisation of Fuel Committee of the Institution of 
Mining Engineers; in Germany, it has received the 
attention of the Reichskohlenrat ; and in the United 
States it has been considered by the Coal Operators’ 
Committee of the American Mining Congress. 

The increased application of washing to fine coal 
brought about by the growing demand for this 
material has led to the adoption in coal-washing plants 
of various with the object of reducing the 
moisture content. The necessity for dewatering washed 
fine coal or washed slack, owing to the capacity of this 
material for holding is apparent for several 
reasons ; some of these reasons are of general appli 
cation, others depend upon special conditions and the 
purposes for which the coal is required. 


coal and no 


ce vices 


water, 


Excessive moisture obviously results in the payment | 


of unnecessary freight charges and causes difficulty 
both in unloading and storing, through the coal sticking 


to the sides of trucks and bins and clogging chutes. | 


Under certain climatic conditions, a moisture content 
exceeding about 2 per cent. is liable to cause trouble 
by freezing. Again, an excess of moisture in coal used 
in the manufacture of gas has a chilling effect on the 
walls of the retorts, makes the coal difficult to charge 
mechanically, and adds complication to the system in 
connection with the condensation and disposal of the 
waste liquor. In coking, excess moisture throws a 
burden on the oven, since this moisture must be 
evaporated before actual coking takes place, thus 
resulting in needless delay. Statistics have shown that 
the net thermal efficiency of the older types of coke 
ovens is about 40 per cent. to 50 per cent. and of the 
newer types 60 per cent. to 75 per cent., as compared 
with as high as 90 per cent. with an external drier. 
Another undesirable result of using wet slack coal for 
coking is the lowering of the bulk-density of the moist 
coal, thus producing lighter ” The moisture 
content of the slack coal appears to have more influence 
the bulk-density of the coke than on the size 
analysis of the coal, and control of the moisture content 
is an important means of maintaining standard condi 
tions of coking and quality of products 

Many industries using pulverised fuel have combined 
heat-drying with the pulverisation of the coal. Shidge 
drying plants have been erected in a number of cases, 
thus making possible the economical utilisation of what 
was previously a waste product. Two of the main 
problems arising in coal-washing practice the 
clarification of washery water and prevention of stream 
pollution. Among remedies now in may be men- 
tioned the employment of coagulating agents, followed 
by vacuum filters to remove the solids, and the use of 
sludge tanks provided with dewatering screens. The 
removal of dust from coal prior to washing reduces the 
quantity of slimes and increases the speed of dewatering 
In briquetting lignite in Germany it been found 
that the quality of the briquettes depends very largely 
on the preparation of the coal and correct control of 
the latter, employing the applica 
irded as the most important economic 


coke. 


upon 


are 


Use 


has 


the drving process ; 
tion of heat 
rspect ot the briquetting process 


Is Te 


Although a piece of coal may appear to the naked 
eve to be free from cracks and fractures, it is actually 
permeated with a dense network of fine capillary pores 
that every part of the pure 
substance. Water present in these capillaries is known 
as inherent moisture, this being regarded as a part of 
the true present in the 
peat from which the coal was formed and reduced in 
amount the peat changed to 
lignite, and so on. Inherent moisture can be partially 
removed by air-drying at normal temperatures, but 
its complete removal requires drying with the use of 
heat ; inherent moisture 
removed by mechanical equipment, such as drainage 


extend throughout coal 


coal substance, having been 


slowly brown coal, 


consequently, cannot be 
hoppers, bucket elevators, and so on, unless in com- 


bination with some form of heat-drving Anv water 


* Dewatering and Drying of Coal. By James R. Cud- 
worth and Ellis 8. Hertzog. U.S. Department of the 
Interior—Bureau of Mines Information Circular 
No. 7000 
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attached to the surface of the coal, together with that 
retained in cracks and fissures of a size visible to the 
naked eye, is classed as superficial or surface water. 

rhe choice of dewatering and drying practice depends 
chiefly 
amount of the moisture reduction desired and the size 
of the washing plant. In dewatering coarse coal, say 
over the process is comparatively simple and 
The following means can be made to 
serve, namely, railway trucks, drainage hoppers and 
conveyors with wedge wire openings or wire 
screen plates, bucket elevators with perforated buckets, 
and shaking or stationary screens. 

For dewatering finer sizes, under 4 in., some of the 
above equipment is also employed and in addition, 
centrifuges, suction filters, and dewatering elevators 
in with settling tanks. In 
elevators, and screens are used 


5 


in., 
Inexpensive. 


bins, 


and connection 


America, 


screens 
conveyors 


over the widest range of sizes from 44-in. coal to about | 


28 mesh, and centrifuges on less than 4-mesh material. 
Filters, though not yet in common use, are employed 
with material finer than 48-mesh. 

Scraper conveyors which drag the coal from a pit or 
boot up an incline fitted with dewatering screens, as 
well as horizontal conveyors with screens, are common in 
some districts. The speed of the conveyor is such as 
to allow natural drainage. Bucket elevators are used 
when it is desired to combine raising the coal with the 
process of dewatering. Wedge-wire screens are used 
for fine coal, the spacing of the wires varying from 
1} mm, to } mm. in common practice. In many 
plants in the United States shaking screens are used, 
especially for sizes above } in. This is the chief method 
of dewatering used on the anthracite fields. Occasion- 
ally vibrators and hot-air blowers are used in connec- 
tion with shaking screens to increase the reduction of 
moisture. The older type of shaking screen was a 
low-speed long-stroke appliance, used chiefly for 
sizing; the new type is a high-speed, short-stroke 
shaker with wedge-wire, and is primarily a dewatering 
screen. 


screens. 

Centrifugal driers for coal can be classified into 
| vertical—and horizontal—axis types, according to the 
| position of the axes of rotation of the sieve basket. 
The vertical type is the most widely used. Compared 
| with other drainage devices for fine coal of the same 
size range the capacity of centrifuges is large and 
| they occupy only a small space ; they dewater rapidly 
and result in a drier product than any other method 
not employing heat. As practically all of the latest 
types of machines use parts and screens either case- 
hardened or made of especially resistant material, the 
disadvantages of rapid wear experienced with the early 
tvpes of centrifugal machines no longer exist. In 
the United States the machines mostly used are the 
Carpenter, Elmore and Wendell. 

The Carpenter centrifuge is comparatively simple ; 
it employs no scrapers and thus has a smaller number 
of moving parts than some other types. It consists 
of a truncated cone made up of a series of sieve bands 
fastened to a vertical shaft by spider castings. This 
shaft is driven by a Vee-belt drive connected to a motor 
attached to the housing enclosing the rotor or sieve 
basket. The wet coal is fed from a hopper on top 
of the machine on to a horizontal distributing disc 
attached to the vertical shaft of the rotor, from which 
it is flung to the first sieve band. 
the dise and the sieve band controls the flow and the 
capacity and may be adjusted by set screws. Part 
of the water is removed in the first screen, the coal 
working downwards, under the influence of gravity, 
centrifugal force, and the slope of the screen, to the 
lower sieve band. In passing over a serrated rim it is 
redistributed and to fall on the next sieve 
band with considerable force. There are usually 
three or four sieve bands, the drop being repeated at 
each one. As the diameters of the screen bands 
increase from top to bottom the centrifugal force 
applied to the coal becomes greater the farther down 
the coal descends. The area of each descending sieve 
band increases so that the coal spreads out more and 
more. Dewatering is effected by impact and centri- 
fugal force The water through the 
together with any material which is fine enough togo 
through, and is discharged from the drier at the bottom 
of the effluent chamber, the dried coal being discharged 
from the bottom of the drier into a delivery hopper. 
Sereen openings vary from 4 in. to ra in., depending 
Stainless-steel screens 
are now used in several plants. Wear on the screens 
at the impact zones is reduced by allowing a thicker 
layer of coal to accumulate at such points on the 
sereen. The thicker bed, although increasing the 
moisture left in the product, materially reduces the 
amount of fines in the effluent. According to figures 
given for one plant operating in the United States the 
average capacity of the Carpenter centrifuge is 100 tons 
per hour per unit. The power required is 75 h.p. and the 
360 r.p.m. in this instance, 


allowed 


screens, 


passes 


on the moisture content desired 


speed Dewatering, is 


upon the size of the coal to be treated, the | 


In most plants where centrifuges or heat driers | 
are used the coal is first partially dewatered on shaking | 


The distance between | 
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effected from an average moisture of 19-9 per cent. 
per cent. in the 


in the feed, to an average of 5-5 
finished product. 

The Elmore centrifuge is also cone-shaped, but is 
taller and the screen-basket is less spread out than in 
the case of the Carpenter. The basket has smooth 
sides and is not stepped; inside the basket revolving 
scraper blades are provided to keep the coal moving 
down the sieve. The scraper is rotated from 2 per 
cent. to 10 per cent. more slowly than the basket, by 
means of differential bevel gearing. The distance 
between the scraper and screen is adjustable and 
controls the thickness of the coal bed on the screen. 
The distribution of the coal to the sieve is secured by 
a very flat cone, upon which the coal is fed and from 
which it is thrown by centrifugal force to the screens. 
The speed of rotation of the sieve body is about 
550 r.p.m. and the capacity is 80 tons of coal per hour. 
The power for driving is about 30 h.p. 

The Reinefeld and Wedag centrifuges are much used 
in Germany, the former resembling the Elmore as 
regards shape of basket, scraper and differential gears, 
| but using perforated-steel plates instead of screens. 
The perforations are from 0-5 mm. to 1-2 mm. in 
diameter and are countersunk from the outside, which. 
it is claimed, tends to prevent clogging. The scraper 
body, which carries the knife-like blades, rotates at 
from 10 r.p.m. to 20 r.p.m. slower than the sieve body ; 
the blades are spaced from 1 mm. to 3 mm. from the 
perforated plates, according to the size of the coal 
being treated. A set of sieve plates is stated to last 
for dewatering 5,000 tons to 6,000 tons of hard coal, 
| and twice as long as this with soft coal, before renewal 
| is necessary. The power required is 25 kW to 32 kW, 
and the speed from 730 r.p.m. to 750 r.p.m. ; with feed 
containing 23 per cent. to 34 per cent. water the centri- 
fuged coal shows from 6 per cent. to 8 per cent. water. 

Although the Wedag is somewhat similar in design, 
it embodies many different constructional features. 
The sieve body is conical and has a vertical axis; the 
screens are interchangeable and readily replaceable. 
The sieves have slots of 0-2 mm. to 0-5 mm. width. 
|The makers claim that their latest design of sieve 
will handle from 25,000 tons to 30,000 tons of coal 
before showing any serious wear. The scraper blades 
are made in two sections, as the upper part is subject to 
| more wear ; this is therefore made of armour-plate 
steel. In one installation the rotor makes from 
500 r.p.m. to 515 r.p.m., the power required is 20 kW 
}to 27 kW, and with feed containing 23-7 per cent. 
| moisture the centrifuged coal contains 9-4 per cent. 
| moisture. 

The Altpeter centrifuge (Giitehoffnungshiitte) is a 
sieveless dewatering centrifuge for slurry and fine 
coal. The coal is thrown against the walls of a drum 
rotor and the water flows out through orifices pro- 
jecting into the coal. This method reduces the amount 
of coal in the effluent and eliminates sieve-replacement 
cost. It is one of the most recent types of centrifuge. 

Filters of various types are used both in Europe and 
America for dewatering fine-coal sludge or froth- 
flotation products. Among the best known may be 
mentioned the Oliver, Dorco, American vacuum, Genter 
vacuum, and the Laughlin centrifugal, in America ; 
and in addition to some of these. the Wolf, the Groppel 
and the Bloomco, in Europe. Froth-flotation of coal 
has been carried farther in Europe than in America, 
and pressure and vacuum-type filters are in common 
use. Further moisture is removed from the concen- 
trates by heat drying. Filters are also used for 
treating fine-coal sludge or slurry from thickeners, or 
in handling fine refuse to prevent stream pollution. 

The first introduced, and still the most common type. 
of heat driers in use are the rotary type heated by 
steam or hot flue gases produced by gas or coal. In 
America these types are represented by the Ruggles 
Cole, Christie, and Rotary Louvre ; among others used 
in Europe may be mentioned the Buttner, Rheinland, 
and Pehrson. The chief difference between these lies 
in the method of bringing the drying medium into 
contact with the moist coal and the method by which 
the coal mass is opened up for the better contact of the 
heat with individual particles. In some designs the 
coal is heated directly by the cooler gases and indirectly 
by the hot gases, the latter being forced through the 
drier drums by exhaust fans or pressure fans. The 
rotation of the drum on an incline from the feed end 
to the discharge end, flights, and the draught, serve to 
transport the coal through the drier. The D.L.O. drier, 
also used in the United States, is based on the prin- 
ciples of the Dwight-Lloyd sintering machine and the 
Oliver filter. In this, the wet coal is fed on a con- 
tinuous straight-line carrier, made up of carrying 
screens, which passes the coal through a hot-air hood 
with one or more compartments. The hot air 
drawn through the coal bed by an exhaust fan, drying 
the coal by absorption and by sweeping the water 
from the particles by reason of the high velocity at 
which it traverses the bed. 

The vertical type of heat drier is used largely in 
Europe, the H.H., Lopulco, and Universal being 
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examples. These, while of greater height, occupy less 
floor space than the horizontal types. Generally they 
are provided with a series of horizontal floors or shelves 
over which the hot gas or air passes ; rabble arms both 
turn the coal over and pass it from one floor to another, 
until discharge takes place at the bottom. 

Lastly, there is the pneumatic type, which includes 
the Buhler, Koon, Biittner Rapid, and Rema Rosin 
driers. These consist essentially of long steel tubes 
through which the coal is blown by the hot gases. 
They are used largely in Europe in briquetting plants, 
for drying coal sludge, and in the drying and grinding 
of pulverised fuel. The disadvantages of pneumatic 
driers are mainly the necessity for a uniform feed, 
which is difficult to ensure with damp, lumpy or sticky 
material, and secondly, the low drying efficiency in 
the discharge section of the tube. 








SERVICE RESULTS WITH 
DIESEL-ELECTRIC RAILCARS. 


In March, 1936, Messrs. Sulzer Brothers, Winterthur, 
supplied four Diesel-electric railcars to the Ferrocarril 
Provincial, Buenos Aires. The railcars are 20 m. 
(65-6 ft.) long, and the line on which they run is metre 
gauge. The maximum speed is 80 km. (50 m.) per 
hour. The motive power for each car consists of a 
six-cylinder Sulzer engine, operating on the four-stroke 
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| te 
| wheel on the controller, and the direction of running |inch, w = 3-4 A and 


|and also the starting and stopping of the engine are | 1-7 L? 2a) 
| controlled by switches. An automatic device, actuated i i (20 
| by a governor, ensures that the output as set by the! ,,, . . , 
- The maximum strain energy stored per unit length 


| controller is given by the engine. This arrangement = 
}ensures that the engine is run as economically as | - $ (w L) 
| possible at all rail speeds and is also prevented from AE ; , , 
being overloaded. The cars have now been in use for | Stored with static stretch is the area of the parabola 
|over two years, during which we are informed that | of Fig. 3, and is one-third of (maximum unit energy 
|no trouble of any sort has been experienced. Details (w L)? L wLy 
of the performance of each car are given in the accom- x L) =a >. 
panying table . ‘ 6AE 3 ; 
. : When the rope is hung and suddenly released, its 
lower end will oscillate with a simple-harmonic motion 
about a mid-point corresponding to its static stretch. 
Consider the first quarter of the first oscillation. The 
centre of gravity of the rope will fall and potential 
energy be thereby lost. The potential energy, P.E., 
OF SAFETY WITH DEPTH. lost is the available energy of the system, and this 
a “ may be split up into stored strain energy and kinetic 
| By A. L. Eoan, A.M.I.Mech.E. | energy. In the middle of the downward travel of 
| THe subject of the vibration of a heavy vertical| the lower end the kinetic energy, K.E., will be a 
| winding rope is becoming increasingly important for |maximum. The condition for maximum K.E. is that 
|the elucidation of the dynamic stresses occurring | the difference between the potential energy lost and 
| during braking and accelerating at the great mining | the stored strain energy, S.E., must be a maximum. 
| depths now attained or contemplated. In his book,| The potential energy lost is wL times the travel 
Vibration Problems in Engineering, Professor Timo- | (fall) of the centre of gravity of the rope alone, the fall 
|shenko deals with the subject of the vibration of a| being apparently $y, but not actually so. After 
| bar by highly mathematical methods which are by | stretching, the distance (arm) of the c.g. of any 
|no means easy to follow by the average mechanical | original unit of length, measured from the lower end, 
engineer. His methods, involving equations of sound | is the original length x of all units below it plus the 
and trigonometrical series, do not permit of a mental | stretch yz of all units below it. The distance or arm 
picture being formed of what is happening during | is therefore 
(4) 





at static stretch. The total strain energy 





(3) 





= 


THE VIBRATION OF VERTICAL 
WINDING ROPES, AND THE PER- 
MISSIBLE VARIATION OF FACTOR 








x+ ¥z. 


Total distance run, km...| 193,974 | 206,393 198,390 | 213,972 





Total fuel consumption, 








the vibration. Moreover, his final result (page 210) 
necessitates solving an equation thus: a = f tan 8, | is the sum 
|} in which « is known but £ has to be found by graphical 


The c.g. of the whole stretched rope 


|of the arms of all the units of length divided by L. 





stretch y, is the area of the shaded triangle of 
9 


Fig. 2 


eL . zte x8 
y 5 from equation (2) and yz, = 5 i i247: (5). 


| 'The values of Yz, are plotted as abscisse of the shaded 


portion of Fig. 4. From equations (4) and (5), the 
x 


| distance of any unit from the lower end = x 4 i3 


plotted as abscisse in Fig. 4. 
The mean arm is the whole area of Fig. 4 divided 


»sz=L 
1 ey 
L (« t rf) d x. 
Jr 0 


rs 


; + *) up, 


Integrating, we find that the c.g. is ( 


L 
| while it started by being 3 down ; therefore the c.g. 


° 
falls 5 y and in general the c.g. of the rope travels 
The fall of any 
unit of length is the total stretched length L + y 
minus its final distance up, x + yz, minus its original 
distance down, L — x. Therefore the travel of any 
unit of length while the lower end travels y is 


(0-2) 


which is a parabola on a base L ; see Fig. 5. 
Having shown that the c.g. falls § y, the potential 
The K.E. is the P.E. minus 


% as far as the lower end of the rope. 


r2 


- (6) 
L? 


energy lost is % (w L) y. 


the strain energy of equation (3). 


K.E. = §(wL)y — }(wL)y =} (wL)y (7) 


| An energy diagram is given in Fig. 9, page 463. 


The next step is to find the K.E. in terms of the 
velocity of the lower end, the velocity of each unit 


of length being different. Each unit of length travels 


|a distance given by equation (6) in the same time ; 


462. The strain of each unit length is proportional to ltherefore the velocity u of any unit of length is 


The total proportional to its travel. Thus, « 


a 
H(-8) 

where C is a constant. 
The K.E. depends on velocity squared, so that the 


mean value of the latter along the rope must be found : 


z=L 
P u® 3 x? \e 
The mean value is , * (: :) dx (8) 
« r=0 


P ‘ 8 
strain per unit length, Integrating, we find the mean value of u® is is C2 y?, 
oo 


tons - ae ee 59-3 68-1 65-8 73-0 : p : ? 
Fuel consumption per km., methods or by trial and error. The writer submits below | 74, 
, eae - 342 348 368 372 | another method, developing an argument which can be 
Total lubricating oil con- aiiily followed S wikis weeaiie f Be solvable 
sumption, kg. .. ..| 804-5 734-5 406-5 681 | readily followed and which resu ts in an easily solvable 
Lubricating oi] consump- |equation for the periodic time, giving numerical 
j > , ; -6 2.95 9.97 a.n | ye 0 s 
tion per km., grams .. 4-6 3°75 2°27 3-5 | values differing only minutely from those obtained by 
Do., including fresh fill- Professor Ti henko’s fi ule , 
‘ings, total, kg. . . ..{1,519-5 11.304-5 | 949-5 1,596 | Professor Timoshenko’s formule. 
Do., including fresh fill- | | The method adopted is to consider what occurs when 
_ ings, per km., grams .. 8:8 6-7 5°3 8-1 |an originally unstressed and unstretched rope is 
Number of times oil | | } ~ . 3 
changed o 5 4 | 4 g | assumed to be fixed at its upper end and allowed to 
Oil changed after an | vibrate freely. There are two principal subdivisions : 
average of, km. | 35,000 49,000 | 45,000 33,000 | Case (1), a rope without an attached load and Case (2), a 
The intervals between | » with : ttached load 4 her case, Case (3 | 
separate overhauls |rope with an attached load. Another case, Case (3), | by L, 
amount to: | is that arising when a load is attached to a rope already 
. ; service ; . . r | 
Starting service till pas ; | stressed and stretched by its own weight. The method | 
first overhaul, km 7.056 25,396 32,842 32.193 |; ss . > i I wry 
Between first and is based on an assumed configuration for the stretched | 
second overhauls, km.| 47,280 | 77,226 24,586 56,771 | and stressed rope which may not be perfectly accurate, | 
Between second and | but appears to be sufficiently accurate while facilitating | 
third overhauls, km. | 97,742 | 92,950 | 72,262 | 22,503 | caloulati The actual configurati f tressed 
Between thicd and | calculation. ne actual configuration of a stressec 
fourth overhauls, km. | 71.779 | and stretched straight wire under its own weight | 
Longest uninterrupted involves an inconstant minute reduction in area which | 
time of service, i.¢., vould g tly e licate calculati i x the lines | 
without interruption would greatly complicate calculation along the line: 
of service for re- | adopted in this article. Moreover, it is unlikely that 
— ne or a twisted stranded rope behaves exactly like a straight 
verhauls : | ° . ° : ‘ ° 
Pa oi peadk ” 265 197 178 | igo | Wire in tension, particularly where the influence of 
Corresponding to a run- Poisson’s ratio is concerned. Professor Timoshenko’s 
_ ningdistance of, km. | 97,742 | 77,226 | 72,262 | 71,779 | method also does not take into account the actual 
Number of inspections of eal ti £ a stretched vertical } thich i heme 
exanhsheft and coumect- configuration of a stretched vertical bar which involves 
ing-rod_ bearings om 4] 3 4 4 /a variable reduction in area from top to bottom. 
Number of replaced | Case (1): Heavy Rope Without an Attached Load.— 
crankshaft bearings 0 0 5/2 2+4 ' L ft. lo of horiz al and ad 
Number of replaced con- ? | Let a rope L ft. long when horizontal and unstressed, 
necting-rod bearings 0 2/2 : | 2.2/2 | be picked up and hung vertically while its length L 
oo of overhauls of . ; is maintained by artificial constraint ; next, suddenly 
wieher of pistons re- A “ ~ | release the restraint and the rope will stretch under 
placed 0 0 0 » | its own weight and vibrate. Ultimately the rope will 
ember of piston rings ‘i ; come to rest, but its length will then be (L + y), 
eplacec — e« ) 0 0 . on - , & ac? > > > 
Measured maximum pis- where y is the “ static stretch of the rope enter | 
ton wear in diameter its own weight. When a heavy unloaded rope is | 
(a), mm -|Not a 0-07 0-09 0-2 | hanging, the load on any unit length is the weight of 
surec i a " " . - P i . 
Do. in ring gpooves (8), rope below it, therefore the maximum load is (wu L) | 
mm. ; - ot 0-1 0-07 0-1 | at the top, w being the weight of the rope per foot ; | 
Distances _ pee the minimum is zero at the bottom and the variation | 
Measurements (a) anc | a g ° = . me i 
‘ih God, ieee. : 102,622 | 129,690 | 88.964 of load is a sloping straight line, as in Fig. 1, page 
Maximum wear of cylin- 
der liners in diameter its load, and therefore the variation in unit strain 
a ena 7 0-1 0-14 e-en |* also a sloping straight line, as in Fig. 2. 
Do., per 100,000 km., mm 0-097, 0-108) 9-934 | Stretch is half the maximum unit strain multiplied | 
Number of liners replaced 0 0 0 0 | by the length L, and it is clearly the area of Fig. 2 
- : 2 " . arly ‘ig. 2. | 
we oo Bd Leghorn The energy stored per elementary unit length is the 
in a ‘ 2 1 2 1 | product of the load on the particular unit length and 
amber of outta ont half the extension of this unit, so that the energy stored 
exhaust valves replacec 0 0 0 0 . ° - " : ° 
Injection nozzles cleaned, Fie i length is represented by a parabola, as al | 
times .. ‘s K 3 1 3 3 ig. o. 
Injection nozzles replaced 0 0 0 0 The well-known stress-strain formula S = e E applies, | 
Fuel pumps inspected, load 
times .. . 4 - 4 4 | in which 8 = stress e 
Fuel pumps replaced 0 0 0 0 area A 


alve 
times 


gear inspected, 


cycle and developing 270 brake horse-power. The 
engine runs at 1,100 r.p.m., and is coupled to a generator 
from which the current is taken to two traction motors | 
on one of the bogies. The cars are controlled from | 
either end, the usual type of electric controller being | 
employed. The speed of the engine, and therefore | 
the output of the generators, is regulated by a hand- ! 





and E is Young’s modulus of elasticity, usually about | while the maximum value is obviously C? y?; therefore 


| 12-5 million lb. per square inch for a steel-wire rope. | 
|the K.E. is 


| were concentrated at the lower end. 


Ss wL 

E AE’ 
A being the cross-sectional area of all the wires in the | 
rope in square inches. The total static strength - 


(w L) L 
= 4 


For a wire rope of steel of density 0-283 lb. per cubic 


(1) 


The maximum “ static ” strain e 


eL 
= = 9 
AE 2° (2) 





8 7 . 
is of what it would be if the weight w L 
” 

If the maximum 
end velocity be called V, then the mean of the velocity 


~ | squared is 


8 V?(w L) 
6. 36... 
The end velocity is simple harmonic ,so that the 


i V?, and the K.E. = (9) 
v0 
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average value U of the end velocity is well known to 


be = V, and as the distance travelled is y, the time 
y 4y 
for a quarter period is U and the periodic time is >>. 
From equations (7) and (9) we find 
lb y.2¢ 4 loy.2¢ 
V3? = y A and UU? a 
Ss 3 7 8 3 
so that if T is the periodic time in seconds, 
1" 16 y* my 
? t@g5 
mm 1 
ind 1 2a /y 
ao 
Inserting the value of y from equation (2) gives 
(w L)L 4 
T 2n / : (10 
VY AEg lo 


which is the periodic time of a heavy rope without an 


ittached load. The fraction in equation (10) 


4 -_ 
compares with —, 0-405 given by Professor Timo 


shenko 
Case (2). 
carrying an 


Next consider a heavy rope of weight w L 
attached load of weight W nul, n 
being the ratio of the attached load to the 
of the rope. Let the unstrained rope and its load be 
hung and suddenly released, as before, and the lower 
end will oscillate with simple-harmonic motion about 
1 mid-point corresponding to the increased static 
stretch. The strain is increased by a constant amount 


weight 


ne throughout the length L. the additional strain 
n(wL) . 
being n ¢ ; k from equation (1); the combined 
strain diagram is shown on Fig. 6, which is drawn for 
l 

Che added load per unit length is constant at 
nwtL and the combined load diagram is as shown 
in Fig. 7, which is drawn for » l As before, the 
energy stored per unit length is the product of the 
load per unit length and half the strain, so that the 


energy stored per unit length is shown by the abscisse 
of Fig. 8 


The stretch Y 


static is the area of Fig. 6 and is 
wL) L 
in +- ) 
, LE 
so that Y, the static stretch of the rope with load 
attached, (2x 1) y. (11). 


The total energy stored at static stretch is the area 
of Fig. 8, which is L times half the product of the 
abscissee of Figs. 6 and 7, found thus 

Che energy stored in a unit length x ft. up 


ea x 
4 n °) wh nw L) 
¥ L, L 
- ew L 4 a 2 
rotal energy stored » | a n du 


Integrating, find 


stretch 


we Total energy stored at static 


(12) 
plus w L. times the 
The position of 


(n® n belly 


Che potential energy is nwL Y. 


travel of the ec. g. of the rope 


the c. g. from the lower end is the sum of the arms 
of the unit lengths divided by L. The distance up 
x 
(arm) of a unit is « ena i ¥ 
Znyx y 
! a 12a) 
L L? 
. i; 2Pnya y 
lhe sum divided by L is | . . 4 *) da 
L L. L? 
Integrating, we find that the arm of the « (up) 
L y 
i ee 
from which the travel (fall) of the ¢. g. of the rope 
4 
" =«)y (13) 
3, 
rhe potential energy lost 
» 
nel \ n ~ lwelLy 
3% 
» 
(28 >, 3) (w L) y 14) 


which is double the stored energy of equation (12). 
Therefore the maximum K.E. equals the stored energy ; 
see Fig. 10, on the opposite page. ; 
The next step is to find the K.E. in terms of V?%, 
which is the maximum velocity of the load. The 
distribution of velocity along the length L is the same 
as the travel of each unit of length. The travel of 


* unit of length is the stretched length of the rope 


(L 


Y) minus the arm (up) of the unit (equation 12a), 
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minus the original distance of the unit from the top 
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energy lost, half the latter being (w L) y(n* + » + }) 
































(L — 2). from equation (14). Therefore, 
The travel of the unit v2 = 29 (K-E.) (18) 
. 2nyx x +a re par 8 | 
L \ (L — x) x L — iy 3 is 
w L n> = = 
2 nz r? ” 2 n 1)? 
¥ (2 n l i i) (15) The velocity of the load is harmonic, so that the 
4 > 
Che velocity u of a unit constant C travel. mean velocity is - V. The time (quarter period) 
. 7 
C? ( Y (2 ljy -w(2n l)y 
The mean of u? or velocity-squared | urd x. T° ooo ae - s 
: ig.2 Fig.3. 
~*.. Fig. 2. Oba 
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Che mean of velocity-squared Inserting now the value of V* from equations (18) 
C227 ; Sas r2\2 and (14), then by algebra it can be shown that :— 
"- o d 
-l{2n l >) dz. 
L \( L is) si nti? . 
’ : y (4 n® + o-n*-+- = m is) 
Integrating, we find that the mean of velocity T (periodic) oe 3 3 > 
4 5 8 
_ ‘2 a2 n2? 16 \ g2(n*? + n 
squared Cry (; 5 n is) (16) H (» 3) 
and the maximum value of V? = C* y? = C?#(2 » + 1)? y*. (19) 


Therefore the K.E. of the rope is less than it would be 
if its weight w L were concentrated at the lower end, 
by the fraction 


1)? 
Let V be the maximum velocity of the lower end 
und the attached load, then the K.E. of the load is 


a (w L) V2 ei 
= and the K.E. 


(27 


= ot the rope Is 


(we L) V2 /4 . 5 8 
a0 \3 °3S ‘bt 


(2n 1)? 


(17) 


The total K.E. has been shown to be half the potential 


and inserting the value of y, then T 


_ 
(w L) L (4 n3 De nr? 


\ AEg 4( n® +n 


which becomes equation (10) if n = 0. 


If n — 0, the time is proportional to length L, but 
= WwW 
otherwise n is also a function of L ; by definition » 7 


| While hoisting or lowering a given load W, both » 
and L vary in the time equations. The periodic time 
T for a loaded conveyance differs from that for an 
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empty conveyance, according to the altered value|a load W = nw L being attached to a rope already | divided by (W + wL), or by wL(n + 1). 


| Stretched y under its own weight. 
in equation (20) is practically | static stretch will be Y — y = 2 ny from equation (11) 


of n. Note that 


constant at 3-4 for a steel-wire rope, and as E is so that the additional static stretch A 
w | well known. 


likely to settle down into a constant in service, AEg drawn for n 


ze 


is likely to be a constant for a particular rope. Substituting A for y in equation (19) gives T 
Values of the fraction containing n in equations (20) 2n : , 

and (22), below, are given in the following Table :— (periodic) 

” 0 0-01 0-1 0-5 tp ey, 8 

Fraction 0-400 0-414 0:483 0-854 “ A Bint g 15 (22) 

n 10 2-0 5 10 1,000 \ a EM, vin 

Fraction 1-343 2-325 5-35 10-33 1,000 4( 0? + + 3 


In his book Vibration Problems in Engineering, second ' This formula enables the periodic time to be calculated | 
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edition, page 210, Professor Timoshenko gives values | from the observed static deflection with a known load 
Th . | attached to a given length and weight of rope. Calcu- 
Rn 1€ TecIP- | jations of the fraction containing n are given in a 
? i hi receding table 
rocal of squared gives a number which compares | Preces . . F : : , 

} B sd . | If a skip or cage of known weight W = xwL is 


ith or replaces the fraction containing » in equations | . ae : wae 8 
(19) (20), a (22). Timoshenko’s results are tabulated | further loaded and an additional static stretch of 6 ft. is 


as follows :— 


of a factor 8, for various values of « 


observed, then y , where N is the maximum 


. i ; 2(N — n) 
: F — = wie |attached load divided by the weight of the rope. 
Timoshenko 0-406 0-496 0-857 | Using this value of y and the new value of N, in 
| equation (19) the time of vibration can be found. 
n 1-0 2-0 5-0 10-0 1,000 | The modulus E can be calculated from an observed 
Timoshenko 1-351 2-365 5-33 10°31 1,000 | static stretch 5 with a known weight W, added to 


The numerical agreement is close in the two Tables over | the existing load, from 

the whole range. ; . LW, 
A simple ge time ae tag by age 4 AE 

writers involves adding one-third of the weight of| ,. Sie ia ae ; Sade : se 

the rope or spring to the weight of the attached load. | lhe periodic time for Case (3) might be computed 

This procedure leads to the following formula : | by reasoning similar to that employed for Cases (1) 
eit _ “ |and (2), but the calculations are laborious and full 

s) 


WAG 





T (periodic) = 2 21) | unit length are not correctly obtainable by subtracting 
; . , : the results of the formule given for these cases. The 
The term (n + 4) appears instead of the fraction lonlv reliable results obtainable by subtraction are 
containing » in equations (20) and (22) and gives good | A — Y —y and the fall of the c.g. of the rope. 
results for a heavy weight on a light rope or spring, | The Permissible Reduction of the Factor of Safety 
| with Depth.—The load at the top of a rope is W + w L 


but is unsatisfactory for a light weight on a heavy 
when at rest, but if a portion of W, say mW, is a 


live load, such as the loading of a skip, the pull on 
ithe top end becomes 2m W + (W mW) -+- wl 
when the load is at the lowest point of an oscillation 
set up by adding mW. Therefore, the maximum 
stress at the top end must be multiplied by the ratio 


rope. 
A commonly used formula in which the weight of | 
the rope is not taken into account is 


= =2ea/ , (21a) 


g 


which many writers have pointed out is analogous . re 
gi ; W+imW+wlL . 

to the time of a simple pendulum of a length equal | ineeeteSieds (23) 

to the stretch A, due to the attached load only (not | W+wl 

a length equal to the length of the rope L). The | Inserting n (w L) for W in equation (23) gives : 

pendulum analogy does not apply to the case of a id wie 

ponderable rope, in that nothing useful results from Maximum stress multiplier = 1 +- ee fe (24) 
rn 


finding the length of the equivalent pendulum corre- | 
sponding to the rope and its load considered as a The ratio n for a given length and quality of rope 
compound pendulum. can be derived from the factor of safety F, the latter 

Case (3).—Next consider the more practical case of | being conventionally the breaking load B of the rope 


The additional 


An energy diagram is given in Fig. 11, | 


| of pitfalls, because the stored energy and travel of a | 


B , 
F(eL) ~ 


Therefore, n = 


, 
| 


WL eae 
AE’ hich is | he actual maximum stress at the top of the rope thus is 


=f m) — m(w L) (25) 
The permissible reduction of the factor of safety of 
|a winding rope at great depths is of importance and 
is a matter of some contention. It is suggested that 
the variation might be based on the maximum stress 
| arising when the whole of the attached load is a live 
| load, in which case m = 1 in equations (24) and (25). 
Assume a factor of safety of 6-0 at L = 4,000 ft.. 


then the actual maximum stress from equation (25) 
3 
a — 4,000 w. 
3 
At a greater depth, D ft., the same maximum stress 
| is to be permitted, so that 


| 


3 2 
| . — 4,000 w = f.. — Du 
3 
i . : 2B 
Therefore, F at D ft. = — (26) 


w (D — 4,000) + ; 


|The breaking load B for a 1}-in. rope for which 
|w = 3-77 Ib. per foot, is 213,000 Ib. The factors of 
safety for depths up to 10,000 ft. are given in the 
| following Table :— 


| Depth D. Factor of 
| safety. 
4,000 or less 6-0 
5,000 . 5-7 
6,000 5-44 
7,000 5-18 
8,000 4°95 
10,000 4-55 


A factor of safety deduced in this manner has a 
rational basis and is to be preferred to an arbitrary 
figure. The factor of safety from equation (26) for 
a particular depth varies slightly with the breaking 
load of a rope of a given diameter, which is quite in 
| order because the ratio of dead (rope) to live (attached) 
load alters with a change in breaking load. 











DRY ROT IN WOOD. 


| SELDOM has greater confusion been engendered over 
| cause and effect than by the use of the words “ dry 
| rot” to indicate the state of decay in timber resulting, 
| in the first place, from the excess of moisture essential 
|to the growth of the fungi responsible for these 
| insidious attacks. This fact is stressed by the director 
|of the Forest Products Research Laboratory, Princes 
| Risborough, Bucks, in a prefatory note to the third 
| edition of a bulletin*, first published in 1933, lest it 
should escape the attention of those constructional 
designers and builders whose duties require them to 
diagnose the root of the evil. The opportunity of 
| the new edition has been taken to revise the bulletin 
thoroughly and to incorporate in it additional matter 
resulting from further experience and experiments. 
Identification of the various fungi causing attacks 
of dry rot will be facilitated by the excellent photo- 
graphs reproduced, showing the extent of their depreda- 
|tions. Their detection is naturally followed by advice 
on the remedial measures to be adopted; and this 
again by precautionary methods in design, all these 
being dealt with by specialists in the several aspects 
| of the problem. 
| As is well known, the eventual effect of dry rot- 
| poetusing fungi is shrinkage and cracking, which 
breaks wood into square-edged pieces. With some 
| darkening of colour, loss of characteristic smell and 
| much brittleness, the affected timber gives a dull sound 
when struck, and in this way detection is made easy. 
| By keeping timber below its “ fibre-saturation point,”’ 
| 7.e., a moisture content much below 30 per cent. of its 
|oven-dry weight, a well-constructed building is likely 
| to escape trouble, but it should .be appreciated, and 
| consequently encourage periodical inspection, that the 
|spores of dry-rot fungi may remain capable of 
germinating for several years. 
| Curative measures must be adapted to the charac- 
| teristics of the several growths. Merulius lacrymans 
| (Wulf), Fr., takes its name from its ability to cause 
weeping or sweating, and the formation of drops of 
moisture on the timber affected should lead to its 
| detection; but, as it is the most serious of all the 
| fungi causing dry rot, any doubt or uncertainty about 
its presence should be dispelled at once by taking 
expert advice. A species of fungi which in the previous 
edition of this bulletin was provisionally named Fomes 











| * Forest Products Research Bulletin No. 1, Dry Rot, 


| by K. St. G. Cartwright, M.A., F.L.S., and W. D. K. 
Findlay, M.Se., D.I.C. H.M. Stationery Office. [Pric« 
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cryptarum and is now registered as Phellinus cryptarum, 
Karst, attacks only oak, so far as is known at present ; 


this fungus was the cause of considerable damage to the | 


Palace of Versailles. Leutinus lepideus, Fr. (L. squa- 


mosus) principally attacks railway sleepers, telegraph | 


poles, and paving blocks. An interesting example of 
temperature effect is quoted in the case of Comophora 
cerebella, which grows four times as fast at 75 deg. F. 
as it does at 50 deg. F. No temperatures experienced 
in this country will kill fungi growing in wood, and 
the importance of carefully studying the moisture 
content and ventilation of timber liable to be affected 
is shown by the fact that, notwithstanding the advice 
given to keep timber below its fibre-saturation point, 
both in storage and in use, complete protection is also 
afforded when the cell spaces in wood are entirely filled 
with water, thus leaving no room for air. This explains 
the use of log ponds, and the immunity of post butts 
embedded in water-logged soil, of the submerged parts 
of ancient wooden galleys, and the foundations of 
prehistoric lake dwellings. 

One form, Merulius lacrymans, actually increases 
the moisture content of wood by producing its own 
water, and is, for this reason, very difficult to deal with. 
The only other sure way of warding off its attack is to 
keep all timber carefully at a moisture content well 
below 20 per cent. of its dry weight. Spreading, both 
by contagion and by infection, it is a dangerous pest 
since, under favourable conditions, it can travel many 
feet in a few months. 

A frequent and noteworthy source of infection is 
firewood, or even coal, introduced into buildings from 
situations where they have been ex posed to fungi. 
In many coal mines the pitwood is covered with fungi, 
and their spores may be present on the coal from such 
mines. Due care should therefore be taken with regard 
to timber used to effect temporary repairs lest it 
should introduce spores of dry-rot fungi to an other- 
wise immune structure. Woodworking tools, too, may 
become infected, and should be carefully sterilised 
after use. It is common knowledge that poplar and 
beech may be reduced to powder in a few months, 
whereas teak and greenheart resist attack for many 
years. Heartwood being more durable than sapwood, 
the use of the latter should be avoided in construc- 
tional work, particularly in ground-floor construction ; 
and it is a fact that slow-grown timber exhibits greater 
resistance than quick-grown samples of the same species. 

As pointed out in previous bulletins and reports—vide 
Records Nos. 9 and 17*—which have been reviewed in 
these columns, even sapwood and non-durable timbers 
can now be rendered immune from attack by fungi by 
scientific treatment, their cost, after such treatment, 
being less than that of more durable kinds, a fact which 
hardly appears to be sufficiently realised. Canadian 
Western red cedar (7'huja pliataca) is an interesting 
wood which contains its own natural preservative ; 
hence its popularity for roofing shingles and exterior 
work. Certain other cedars show high resistance 
without treatment. 








PROCESSING OF PHENOLS 
BY HYDROGENATION. 


Fuel 


THE 


THe papers which the Research Board is 


issuing upon the hydrogenation-cracking of tars have | 


lately been augmented by the publication of Part LV of 
the series, entitled The Production of Aromatic Hydro- 
carbons from Phenols at Atmospheric Pressure.t 
large quantity of tar acids that would be produced 
by any considerable extension of low-temperature 
carbonisation of coal prompted an investigation into 
new methods of utilisation and it was hoped that these 
materials could be converted into aromatic hydro- 
carbons, such benzene, toluene and xylene by 
hydrogenation, under atmospheric pressure. It was 
already known that the aromatic hydrocarbons 
produced during coal carbonisation are derived wholly 
or partly from the interaction of phenol and hydrogen 
in the retort, and very early experiments showed that a 


as 


The | 
| This 


similar result can be secured by simple thermal decom- 


position. Later work by Fischer, published in 1919-21, 
indicated that phenols could be reduced to low-boiling 
aromatic hydrocarbons with good yields by passing 
them with excess of hydrogen through either sulphided 
or tinned iron tubes at 750 deg. C. By using an excess 
of reducing gas, Fischer claimed yields up to 70 per 
cent. by weight corresponding to 98 per cent. of the 
theoretical yield; other workers obtained a yield of 
25 per cent. to 35 per cent. by weight. Accordingly, 
the first experiments at the Fuel Research Station 
were directed towards simple thermal decomposition 


in the presence of an excess of hydrogen. A silica 


* No. 9, Methods of Applying Wood Preservatives 
See ENGINEERING, vol. cxlu, page 186 (1936). No. 17, 
Wood Preservatives See ENGINEERING, vol exhii 


page 588 (1937) 

| Department of Scientific and Industrial Research 
Fuel Research. Technical Paper No. 48. H.M. Sta 
tionery Office. [Price ls. 3d. net 
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tube was first used in which it was found that meta- | 


cresol gave a yield of low-boiling hydrocarbons of 
35 per cent. by weight and ortho- and para-cresol of 
17 per cent. to 18 per cent. at 750 deg. C., these yields 
being accompanied by a heavy deposition of carbon 
amounting to 25 per cent. of the material treated, and 
an excessive formation of gas (18 per cent. to 25 per 
cent.). With a tinned-iron tube the yield was as high 
as 40 per cent., the carbon deposition only 9 per cent., 
and the gas yield similar to that when using silica. These 


results did not confirm those of Fischer, and in view | 


of the formation of large amounts of gas at these high 
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catalyst.) Two converters were employed, each acting 
|as the catalyst chamber in turn, while its fellow was 
being reactivated. Hydrogen and phenols were 
| admitted together at the top of the externally-heated 
converter and the products were taken off at the bottom 
into a receiver. The uncondensed portion passed to a 
| water-cooled condenser and into a receiver where the 
|major portion of the product was collected. A fog 
separator followed by a charcoal scrubber collected 
the remainder of the vapour, after which the gas was 
delivered to a holder for recirculation through the 
Since the useful life of the catalyst was found 





| plant. 


temperatures it was decided to try lower temperatures | to be about 4 hours to 5 hours, it was necessary to be 


with the use of catalysts. 
The earlier work of others indicated a number of 


possible catalysts, and an examination at the Fuel | 


Research Station resulted in molybdenum being selected 
as most suitable. The first series of experiments 
involved the use of molybdenum oxide supported on 
active carbon (charcoal), The reaction was found to 
start below 375 deg. C., seme 63 per cent. of m-cresol 
being unconverted at this temperature. 
only 4 per cent. was unconverted, and at 450 deg. C. 
the reaction was complete, using 1-5 times the theoreti- 
cal amount of hydrogen ; a temperature of 450 deg. C. 
was therefore adopted for further experiments. 
amount of excess of hydrogen and the rate at which the 
cresol was fed into the reaction tube were dependent 
variables, a greater excess of hydrogen permitting a 
more rapid rate of feeding. A large excess of hydrogen 
was found to prevent the deposition of carbon on the 
catalyst. There was, however, a maximum rate of 
feed that would result in complete conversion to 
hydrocarbons, and it was decided that the optimum 
conditions for the reaction are a rate of feed of not 
more than 0-5 gramme per cubic centimetre of catalyst 
space per hour with a large excess of hydrogen. The 
extent of the excess of hydrogen necessary was deter- 
mined by the need for minimising deposition of carbon 
on the catalyst. 


used was 1-5 times the theoretical amount, the carbon | boiling fraction. 


At 425 deg. C. | 


When the proportion of hydrogen | 


able to revivify the spent catalyst in this time in order 
|to make the process continuous by the use of two 
converters. The upper limit of temperature was 
550 deg. C. if volatilisation of the molybdenum oxide 
was to be prevented and no methods of activation 
could be found which would effect the revivification 
completely in the desired time. Finally, it was 
discovered that complete revivification was unnecessary; 
the activity of the catalyst was impaired if revivification 
was carried out for 3 hours or less, but a 4-hour 


| revivification period in which 90 per cent. of the carbon 


The | 


|70 per cent. xylenols, and “ crude tar oils ”’ 


deposited on the catalyst was burnt off, restored the 
catalyst to its original activity. Finally, experiments 
were made in a semi-technical scale plant in which 
three commercial products were treated, viz., ‘“‘ pale 
cresylic acid ’’ consisting almost wholly of the cresols, 
‘ eresylic acid” consisting of 30 per cent. cresol and 
derived 
from the Fuel Research Station low-temperature 
retorts. At 2 litres of pale cresylic acid per hour and 
with 4,500 litres of hydrogen per hour, the yield of 
neutral oil was 60 per cent. of the cresol treated. 
With cresylic acid, under the same conditions, the 
yield of neutral oils was 67 per cent. In the tar oils, 
the conversion of tar acids to neutral oil varied from 
62 per cent. to 77 per cent., according to the distillation 
range of the fraction, being greatest with the lowest- 
A general experiment using cresol 


deposition was 4 per cent. to 7 per cent.; with four | showed that the end product consisted of toluene, 


times the excess it was 2 pe 


sr cent. to 3-5 per cent. ; and 


with 10 times excess it decreased to 0-5 per cent. to | 


1-5 per cent. by weight of cresol treated. It was 
concluded that the proportion of hydrogen must be 
at least 10 times the theoretical figure as calculated 
from the chemical equation showing the reaction 
between one molecule of hydrogen and one molecule 
It was also concluded that cheaper 
be unsuitable for the 
amount of carbon 


ot phenol or cresol. 
gases such as water-gas would 
on account of the great 
deposited on the catalyst. 

In order to make the process commercially successful, 
it would, of course, be essential to reactivate the catalyst; 
it was found, however, impracticable to effect this 
with an active charcoal base, since the conditions drastic 
epough to oxidise the carbon deposit also oxidised 
the For this reason it became necessary to 
use an inorganic base for the support of the molyb- 
denum oxide ; 
the molybdenum catalyst was dependent upon the 
nature of the base. Silica gel and bauxite gave results 
as supports only slightly inferior to active charcoal, 
but silica gel was prone to disintegration ; the decision 
was, therefore, made to use bauxite. The bauxite 
was stirred in a heated solution of ammonium molybdate 
and dried at 100 deg. C. In general, the rate of con- 
version was independent of the amount of catalyst 


pre CeCSS 


base. 


| Meter Works, Stafford. 


it was also noticed that the activity of | 


on the support, provided it was in excess of 7 per cent. | 


bauxite catalyst after deterioration could be 
restored to its original activity by oxidation in air 
at a temperature of 500 deg. C. As before, attempts 
were made to use cheaper reducing gases than hydrogen, 


and though coal gas was found to be better than water | 


gas, and nearly as powerful a reducing agent as hydro- 
gen, the same trouble arose of rapid deterioration 
due to carbon deposition. The product made from 
the cresol was examined by preliminary separation 
by distillation into three fractions. The lowest-boiling 
fraction, up to 95 deg. C., was found to comprise 5 per 
cent. of unsaturated hydrocarbons, the remainder being 
benzene. The fraction 107 deg. to 111 deg. C. was 
entirely composed of toluene, and the aromatic hydro- 
carbon in the fraction 135 deg. to 140 deg. C. was 
found to consist of xylene. It was considered that the 
presence of benzene in the product could arise from the 
loss of the methyl group from a portion of the toluene 
produced, but no explanation could be given for the 
presence of toluene. 

These experiments indicated the basis for a larger 
plant. The apparatus on which experiments had 


thus far been conducted was adequate in size to treat | 


about 75 ml. of cresol per hour, but the new apparatus 
was large enough to treat 2 litres per hour; each con- 
verter was 4 ft. long and 5 in. in diameter, being heated 


by flue gas, and held 15 kg. of the catalyst, consisting | 


of bauxite impregnated with 14 per cent. by weight of 
molybdenum trioxide. (The effect of heating the 
catalyst to 450 deg. C. is to convert the molybdenum 
trioxide into the dioxide which functions as the 


70 per cent. ; other liquid hydrocarbons, 10 per cent. ; 
water, 14 per cent.; gas, carbon deposited on the 
catalyst and loss, 6 per cent. 








CATALOGUES. 


House-Service Meters.—A brochure describing ll- 
insulated type meters, complying with B.S.1. specification 
No. 37-1937, as ‘“‘ Long Range "’ meters, has been received 
from Messrs. The English Electric Company, Limited, 
A Bakelite casing is adopted 
for these meters. 


Interlocking Frames.—Sectional leaflets for insertion 
in their signal catalogue have been received from Messrs. 
Westinghouse Brake and Signal Company, Limited, 
82, York-way, King’s Cross, London, N.1, most of which 
relate to improvements recently made to their inter- 
locking apparatus. 


Power-Station Equipment.—An interesting description 
of the air pre-heaters, fans and flue-gas cleaning plant, 
supplied by Messrs. James Howden and Company 
(Land), Limited, Caxton House, Westminster, London, 
8.W.1, for the Fulham power station, forms the subject 
of a brochure published by this firm. 


Electrical Instruments.—A set of catalogue leaflets, 
priced and relating to their non-inductive shunts, preci- 
sion calibrating equipment, condensers, fault-locating 
bridges, voltage standardisers and galvanometers, 
has been sent us by Messrs. H. Tinsley and Company, 
Werndee Hall, South Norwood, London, S8.E.25. 


Air Washers.—We have received from Messrs. Sturte- 
vant Engineering Company, Limited, 147, Queen Victoria- 
street, London, E.C.4, a brochure descriptive of their 
air washers, in which photographs are reproduced of 
these installed on the roof of Messrs. Harrods Stores. 
This plant deals with a total volume of 832,000 cub. ft. 
of fresh air per mmute. 


—-A catalogue, des- 
by Messrs. 
Victoria and 
reached us. 
gates, with 
will facilitate 


beautifully-illustrated 
ornamental ironwork produced 
Jones and Bayliss, Limited, 
Works, Wolverhampton, has 
It includes particulars of fencing and 
prices and general information, which 
export business. 


Ironwork. 
cribing 
Bayliss, 
Monmoor 


Air Raid Shelters.—To provide suitable and cheap pro- 
tection against bombs from aircraft, Messrs. Guest, Keen 
Baldwins Iron and Stee! Company, Limited, Port Talbot, 
Glamorgan, Wales, supply steel arches a..d sheeting for 
trenches or dugouts. The components can be quickly 
erected and a brochure issued by the company gives 
particulars of sizes and prices. 


Position Indicator.—Messrs. Elliott Brothers (London), 
Limited, Century Works, Lewisham, London, 8.E.13, 
have issued a leaflet giving prices and brief particulars 
of an instrument of the differential-induction type, 
suitable for use, in conjunction with a potentiometer 
resistance, as a tap-position indicator for transformers, 
a valve-position indicator, &c. The principle on which 
this instrument operates was illustrated and described 
in our Patent Record, on page 726 of the previous volume 
of ENGINEERING. 
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PIPE-LINE SPAN. 


An interesting example of a self-supporting pipe- 
line span has recently been put in service at Denver, 
Colorado, and is claimed to be the longest of its kind 
in the world. The pipe, of 78 in. diameter, has been 
constructed in connection with the sewage system 





SELF-SUPPORTING HORIZONTAL | When a new water-supply system had been installed 
This supply had been derived from 


the west side of the Continental Divide, the water 
seven-mile Moffat 
Tunnel to the collection system on the east side of 
The steel conduits employed for this 
had been fabricated and erected by Messrs. The 


for the city. 


being diverted through the 


the Divide. 


Thompson Manufacturing Company, 





on the water-shed in the near-by mountains, so 
that a maximum clearance above the stream and 
a minimum of obstruction were essential. Further, 
the river bed consists of sand extending down for 
40 ft. before rock is met with, so that it was also 
desirable to save expensive foundation work by 
reducing the number of piers. At first a structure 








30th and | consisting of three 75-ft. spans was considered, 


of the city, and carries sewage from the collection | Larimer-streets, Denver, Colorado, and Mr. Davis | but as investigation proceeded the more desirable 
conduit system on the south side, across the Platte | accordingly consulted Mr. G. H. Garrett, of this | features of the continuous structure with two 
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River, to the sewage-disposal plant on the north 
bank. The river is crossed by means of two 
unsupported spans of 105 ft. each, the pipe being 
designed as a continuous structure, fixed at the 
centre pier and free to expand longitudinally at 
both ends. 

When the problem arose of crossing the river, 
various schemes were considered. Mr. C, A. Davis, 
the city sanitary engineer, was in charge of the 





design of the new sewage-disposal plant, and had 
become interested in self-supporting pipe spans 








company, on the subject of the possibility of 
crossing the Platte River in the same manner. 
The actual investigation and design were in the 
hands of Mr. L. H. Height, assistant chief engineer 
of this firm, to whom we are indebted for the 
data, drawings, &c., included in this article. 

The conditions to be met were such that, after 
various alternatives had been considered, it was 
held to be desirable to offer as little obstruction 
to the river as possible. The Platte River is 
subject to floods in spring owing to cloud-bursts 





| 105-ft. spans became evident, and proved the 
most economical of all designs. It showed, in fact, 
a saving of 22 per cent. on the cost of the next best 
design. It has, moreover, a better appearance than 
any of the alternatives. 

The general appearance of the finished pipe line 
is well shown in Fig. 1, a drawing showing the 
principal particulars being given in Fig. 9, page 466. 
Various details of the structure are illustrated in 
Figs. 2 to 8 and 10 to 15, above and on 
page 466. The design of the structure is based 
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the ring-girder legs (Figs. 12 and 13) and in the two 
wings of the rocker base (Figs. 14 and 15), longitu- 
dinal movement of } in. being allowed. The roller is 
grooved circumferentially, and corresponding ribs are 
welded to the ring-girder foot and base-plate to resist 
sideways movement. Normally only the rollers func- 
tion, but the ribs will transmit all side or shear loads 
from the legs through the rollers to the bed-plates. 
The pins through the rollers, bed-plates, and legs 
come into play if uplift loads are applied. This 
design, eliminating fixity at the ends, prevents 
bending stresses being transmitted from the pipe 
to the concrete structures. 

The pipe-shell stresses do not exceed 10,000 lb. 
per square inch. The plates from which the shell 
is made had an average yield-point of 34,000 Ib. 
per square inch and ultimate strength of 55,000 Ib. 
per square inch. The maximum stress in the ring 
girders under the most critical conditions was 
designed to be 17,000 lb. per square inch. The 
material selected for the pipe was Toncan-copper 
molybdenum iron, chosen to meet the very severe 
corrosion conditions expected. The inside of the 
pipe was further protected with a thick centrifugally- 
spun lining of coal-tar enamel, specially compounded 
for sanitary sewer pipes: The outside was first 
painted with red lead and then with two coats of 
aluminium paint. 

At present, we are informed, the pipe runs about 
half-full. Its capacity is 40,000,000 gallons daily. 








TORSION OF BUILT-UP AND 
REINFORCED TUBES. 


By Prorgssor W. J. Duxoan, D.Sc., A.M.I.Mech.E. 


(Concluded from page 414.) 


IV. Introductory to the Theory of the Torsion of 
Compound Thin-Walled Tubes.—At first sight it 
might appear that, if a pair of tubes were united to 
form a single built-up tube, then the torsional stiff- 
ness of this would be simply the sum of the stiff- 
nesses of the tubes of which it is composed. How- 
ever, this is not in general true, and the explanation 
of the lack of additiveness of torsional stiffnesses is 
to be found in the existence of the displacement w. 

Consider a pair of tubes a and b. Then clearly 
the strains in these under twist when united cannot 
be the same as when separate, unless it should happen 
that the displacements w of a and 6 at all points of 
junction are compatible, when the axis of twist is 
the same for both. This is only true in very excep- 


tional cases, and in general if a and 6 were juxta- | 
posed without being fixed together, longitudinal | 


sliding at the points of contact would occur when | 


the tubes were twisted. Since then the strains in | and the summation extends to the complete circuit. 
the tubes when united are in general different from | | | There will be n equations similar to the last, and as 
those when they are separate, it is clear that the| they are linear in the » constants B, these are 
stresses and stiffness must also differ in the two| uniquely determined when the geometrical particu- 
However, the stiffness of a built-up tube | lars of the tube are given. 


cases. 
can never be less than the sum of the stiffnesses of 
the components into which it may be analysed. 


For, when the components are united, additional | | for the wall common to C, and C, is 


constraints are introduced, and a constraint in | 
general increases, and can never decrease, the | 
stiffness. 


It will be convenient to collect here certain general | the resultant shearing force per unit of circumference 


conclusions about the torsional stiffness of com- 
pound tubes. Some of these follow from the dis- | 
cussion already given, but others depend on the 
more detailed analysis given later. 

(a) The stiffnesses of tubes which do not meet, 
or which are only joined along a single generator, 
are directly additive. 

(6) Torsional stiffnesses are only additive when 
the displacements w are the same (or only differ by 
a constant) for the two tubes at all the points of 
junction. 

(c) The stiffness of a built-up tube is never less 
than the sum of the stiffnesses of any components 
into which it may be supposed to be divided. 

(d) The additional stiffness obtained by attaching 
an open section to a tube along a single generator is | 
negligible.* 

(e) The additional stiffness due to an extra 
internal wall may be zero, and is not large as a rule. | 





° * This applies only to ‘the initial torsional stiffness. | 
Open sections may add to the stiffness by acting as | 


stabilisers of the skin at larger rates of twist. 


| ger sneral results will be given in the following sections. 


(f) The additional stiffness due to an extra plane 
internal wall is certainly zero if the tube, whether 
simple or compound, is completely symmetrical* 
about the wall. 

V. Analysis of the Stresses in a Compound Tube.— 
Consider a tube having n internal boundaries which 
of course do not intersect one another. Then a 
circuit C, can be described about the rth boundary 
so as to bisect the thickness of each of the enclosing 
walls; C, is thus composed of the centre lines of 
these walls. The total increment in the displace- 
ment w as a point P moves from a fixed point A on 
C, round C, and back to A must be zero. Now the 


value of ee for the wall common to the circuits C, 


and C, will be 

B, — B, 

2, 
where B, is the constant value of Y on the rth 
internal boundary. For an external wall, zero 
must be substituted for B,, since Y vanishes on the 
Fig. 2 DOUBLE TUBE 

A 
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external boundary. 
(8) is accordingly 

é oo Be-— By 

as = 
and the total increment of w as P describes the part 
of C, which is common to C, is given by (compare 


(9) page 413, ante) 
| of 2 Arp, 
rp 


bw 
where A,, is the area of the sector subtended at O 


The equation corresponding to 


e = (B, — By) 


by the part of the circuit considered, and indi- 
“rp 

cates integration over this part of C,. Accordingly, 
since the total increment of w in passing round C, 


is zero, it follows that 
t 


= (By, — 8») | 
rp 


where A, is the total area enclosed by the circuit C,, 





ds 


2 Ay, (13) 


It will be noted that, since the value of oo 


By — B, 


t 


| of this wall is (compare (11) page 413, ante) 
f (14) 


It is at once evident that the complete shearing 
force system can be obtained by superposing n 
systems, typified by a constant force 7B, per 
unit of circumference acting around the circuit C,. 
Clearly each such force system is statically equiva- 
lent to a pure couple, and the moment of the typical 
force system corresponding to C, is obviously 
2u7A,B,. Hence the total couple is 


2u7DLA;B, = 70, 


where C is the total torsional stiffness. Hence, 
finally, the expression for the torsional stiffness is 


pt By — pt By = constant . 


r= 8 
C=2n 3S A,B,. 
rf = ] 
A number of examples illustrating the foregoing 


(15) 








VI. Double T'ube.—In Fig. 2, let 


ACB=l, 
BDA=k, 
AB= hy. 


Also suppose that each wall is of constant thickness, 
and let 
thickness of A C B = ¢,, 
BDA=f,, 
AB = thy. 
Then by (13) the equations giving the constants 
B, and B, are 


i 3) hie 
+ — B, = =2A,, 
tie "ts , 
and 
l l l 
- B, +B, (7+ 2%) =24 
12 2 12 
Let* 
,. & 
~~ i,’ &, = is 
and 
%13 = 2. 


12 
The equations become 
B, (8; + #13) — By %_ = 2 Ay 








and 
— By #2 + By (8 + 41) = 2 Ay 
These yield 
ae 2 (8 + 83) Ay + 2 ‘ =") 
8 8 

ee 8 8 + Sy (8, + % 18) 

 —— 2 8, A, + 2 (8; + 419) Aa 

' 8 8 + Sy (8; + 49) 


By (15) the torsional stiffness is 
C = 2 w (A, B, + A, B,), 
so that 
C (8 + Sg) Ay® + 2 81g Ay Ag + (81 + 412) A,’ 
4m _ 8, 8g + S19 (8; + 8) 
ra (Ay + Aa)* + #5 An? + 6 As! 
; 8, 8 + 819 (8; + 43) ; 
On substitution of the values of s,, &c., this 
becomes 

















° This implies symmetry regarding wall thicknesses as | 


‘ well as wall positions. 








Cty ta tis (Ar + Ag)? + tra (tr by Ar? + fa Ad’) 
4p Te (tr by + teh) + tre hal 
(17) 
If ¢,, tends to zero this reduces to 
C’ a ty t, (A, + A,)* ia (A, +a (18) 
4u t, ly + t,l, L, . l, 
& & 


which agrees with the ordinary Batho formula (12) 

(page 414, ante), for the stiffness of the simple tube 

ACBD. 

The shearing stress in the wall AC B is, since ‘f 

B pai 

is zero on the outer boundary, “"~2. Similarly, 
1 


—* while the stress 


AB is “2-5 By) This 


vanishes when B, = B,, and then en internal wall 
is torsionally ineffective, since it is unstressed. By 
(16) the condition for this is 


8. Ay = 8 Ay 


the shearing stress in A D Bis . 


in the internal wall 


or : 
t, 1, A, = t,1, A, (19) 
This can be confirmed by the formule for the stiff- 
ness, for (17) and (18) yield, after a little reduction, 
c-C tye (ty ly Ay — te hy Ag)® 
4p (tl + teh) fh +h) + heh ly} 
Since the expression on the right cannot be negative, 
it follows that the stiffness of the double tube cannot 
be less than the stiffness of the simple tube obtained 
by removal of the internal wall. This is in accord- 
ance with principle (c) of Section IV, since the 
torsional stiffness of the wall A B alone is negligible. 
It will now be shown that the condition for 
torsional ineffectiveness of the wall A B is that of 
the compatibility of the w dinplacemente'es at Aand B 


* If the wall thie tanonnt is vastahie, then 








—, &e. 
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of the tube A C B D and of the wall A B, in accord- | where 
ance with principle (6) of Section IV. For simplicity, A = 8, 4% 4, 82 (a3 + S51) + 2% (812 + 431) 
take A B to be straight, and let the axis of twist By 8 (83 + 849) 4 > (8, + By + 8) (855 San + Ses Ss: 
meet AB. Then (see end of Section IT, page 413, + 8 51 89). 
ante) w is vero on A B, so that the condition for |p). formule for B, and B, are obtained by cyclic 
zero constraint becomes interchange of the suffices. Hence, by (15). the 
Wy = Wy stiffness is given by 
for the tube AC BD. Now by (9 page 413, ante) CA 
wp—w, Bl, as in (A, A, + As)* (812 S23 + 23 831 + 831 419) 
T ty gis 85 8_ (A, + Ag)? + 4, 893 (A, + A;)* 
since O lies on A B. Hence there is no constraint 83; (A; A,)? + AP {4 8 + 45 (42 83) | 
when A2 { s,s, 85; (8, + 4) Az {s, 8, 
Bl, A 819 (81) + 43)j- (20) 
ty x Male VILI. Pair of Interpenetrating Tubes.—As 
But by (10 page 413, ante) special case of the triple tube, consider the pair of | 
2(A. + A.) interpenetrating tubes of constant wall thickness 
B : 8 shown in Fig. 5. 
hol Here evidently 1, = 15, = 0, and t,, = tg, tes = fy. 
i Hence (20) gives, after some reduction, 
80 that the condition become C A’ . . 
. - a,, A, Go, A a3, A, 
(Ay A,) 2A, tu 
Ll, “4h | 2 ay, A, Ay + 2 @yy A, A, + 2 ay, A, A, 
fy ty where 
and this reduces to (19). A’ = ty by ys (Ly + Las) 4 be by Las (lg + Lie), 


SOME SPECIAL CASES 





reduces to* 
| lag (ly + bya) Ay (hy ghia Les) Aa + aa (la + bas) Ass 
By (21) this is also the condition that 
C=C, +C, 
It is easy to see that this must be so, for when (22) 
is satisfied, the increment of VY on crossing the wall 
| A E Bis B,, which is the same as the increment on 
| crossing the wall AC B. Hence there is a constant 
shearing force per unit length of wall all round 
|AC BE. Likewise there is a constant shearing 
force per unit length of wall all round AD BF. 
And each of these must have the same value as 
when the tube concerned is independent, since there 
is only one value of a constant ‘Y’ increment which 
is consistent with a single valued w (see Section III, 
page 413, ante). 
1X. Simple Tube with Corrugated Reinforcement.— 
| It will be assumed that the main tube is of constant 
thickness T, and that each corrugation has the same 
|e ngth J, area a, pitch L (measured along the centre 
line of the wall of the main tube), and thickness ¢ 
| (see Fig. 6). Also let S be the total circumference 
‘of the centre line of the wall of the main tube, and 
| A the area enclosed by this. It is obvious from 
|the general equation (13) that the value of B 
‘appropriate to each corrugation must be the same. 
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Fig.3. TRIPLE TUBE, GENERAL CASE Fig. 4. 
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Next, suppose that /,, = ¢, + ¢,- Then the double 
tube can be considered as built up from a tube I of | 





area A,, wall thickness ¢,, and perimeter 1, + lis | 
and a tube II he area a wall thickness ¢, and | ; 
perimeter 1, + 1,,, which are joined all along A B. Fig. 5. PAIR OF INTERPENETRATING 
The stiffnesses of these tubes are C, and C,, respec- 
tively, where t " 
C, A‘ t, 
4 M l 1,2’ Cc F 
and 
C, Acts . 
fm lathe (6449.8) “s 
Hence it is found, after some reduction, that ,; 
an 
Cc—(C C,) 
zt 2 yy = by fy Lg lag + ty les (ly + Lya)}, 
2 gg = (by big + tah) (4 Gy + te Log), 
ty ty lig {ly + tye) Ay + (hy + aa) Act Ag, = ty {ty bye (Ly + Les) + te Ly Les}. 
(ty + bya) (Us Tye) (baalls le + ta) + (ty + th bi Ayg = by Lye (ty bg + ty les), 
Since the expression on the right cannot be negative, | Gay = by lay (ty ia + 2h). 
yy = by by lia lay 


it follows that the stiffness of the built-up tube | 
cannot be less than the sum of the stiffneases of the 
two components, in accordance with principle (c) of 


Let the stiffnesses of the tubes AC B Eand A D BF, 
from which the tube can be supposed to be con- 


Section IV structed, be C, and C,, respectively. Then 
VII. Triple Tube.—The general case of the triple | C, ty (Ay + Ay)’, 
i. Sy I 
tube is illustrated in Fig. 3, and some special cases 4m L, + hy 
are shown in Fig. 4 and 
Let C, t, (Ay + A,)* 
EPs ip ey 2 
8, a when t, ix constant, It is found, after some reduction, that 
sep '1 fy . . 
( cc, C,) 
dea » 
Sig 2 when ¢,, is constant, he 
: ap fra iz tity ibaa (ls Lig) A, (ils Ligles) Ay bia (ly + bea) Aaf (21) 
and define s,, 8,5, &c., in a similar manner. Then 1, + Ugg) (ly + big) {ty ba dsa i + bes) + tals bes (le + Liz)! 


the equations for the constants B are Since the expression on the right-hand side of this 


B, (8, + 4%, a) B, 4,, — B, #,, = 2 A,, equation cannot be negative, it follows that the 
y S12 “pth S12 + 493) — Bs 2 A;, stiffness of the built-up tube cannot be less than 
“ “ x » > 
1 i By (8, + 425 31) 2 A; the sum of the stiffnesses of the two tubes of which 
These yield it is composed, in accordance with principle (c) 
AB, 2 Ais, Ny Se (Sg, %,) %, (41 $4,)} of Section IV. . 
PAs & M0 + 2A, ts we It will be found that the condition 
S ie | 2 © a°2 "31 
= (Ay + Ag + Ag) (849 S95 5 %9y + My 9) B, = B, + B, (22) 
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Let this be B,, and let B, appertain to the main 


tube. Then the equations giving the values of 
these constants are 
Ss L 
| », ($) —»w, (4-20 
L i 
B, (x) + B, ( :) 2a, 
where n is the number of corrugations. 
| These equations yield 
B 2L (A + na) +2Al(T/t) 
. s n L? 
8(r+;) -"F 
and 
2(LA+ Sa) 
* . Fee l nL? 
8 i a coe 
(F+i) - "5 
Hence the stiffness is given by 
1 ; (A B, na B,) 
B 2 
LA (A + 2na) nas l A? (Tt) (23) 
_ fh l nL? 
Ss 4 
E+5-% 


* It is of interest to note that this condition is indepen- 
dent of t, and ¢,. 

+ It is assumed that the 
walls. 


corrugations have no common 
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The special case where the corrugations cover the 
entire surface of the main tube is of interest. Here 
al 
and (23) aceordingly reduces to 
C A?T 
4p . -” 
Let C, be the stiffness of the tube (supposed con- 
tinuous) formed from the corrugations only, and let 
C, be the stiffness of the main tube. Then by (12, 
page 414, ante). 


S, 


(A +na/yt 


5) 
ni 24) 


C, (A+ naj t 


4 ni 
and 
C, \°T 
ia os 
Hence (24) shows that 
C=C, +C, 


and the stiffnesses of the two tubes are directly 
added. This implies absence of stress on the 
connecting rivets. The case where the corrugated 
reinforcement is internal can be treated in a similar 
manner to that just given. 

X. Torsionally-Ineffective Walls.—It has been 
shown in Section VI that the internal wall of a double 
tube is torsionally ineffective, i.e., contributes 
nothing to the torsional stiffness, when B, = By. 
In general, a wall of a compound tube will be tor- 
sionally ineffective when the values of the constants 
B appropriate to the two internal boundaries sep- 
arated by the wall are equal, for then the shearing 
stress in the wall is zero. 

A special case which is worthy of note is that of 
a straight wall when the tube is completely sym- 
metrical about the centre line of the wall. Obviously 
the values of B appropriate to the boundaries 
separated by such a wall must be equal, so that 
the wall is torsionally ineffective (Principle (f) of 
Section IV). 

As a general rule the increase of stiffness obtained 
by adding an internal wall is not great when the 
thickness of this wall is comparable with that of 
the other walls of the tube. It is shown in Section 25 
of R. and M. 1444 that the maximum additional 
stiffness obtained by fitting a straight internal wall 
of the same thickness as the tube itself to a uniform 
circular tube is only 6-6 per cent. of the stiffness of 
the circular tube, and occurs when the added wall 
subtends 72 deg. at the centre of the tube. If the 
same amount of material had been used to thicken 
uniformly the circular wall, the gain in stiffness 
would have been 18-7 per cent., i.e., roughly three 
times as much. 

It should be remembered that the foregoing dis- 
cussion applies to the initial torsional stiffness, 
before any buckling of the walls has occurred. 
Even a “ torsionally ineffective ” wall may add to 
the stiffness at larger rates of twist, as it may assist 
in stabilising other walls. 

XI. Mechanical Analogues of the Torsion of Com- 
pound Tubes.—The well-known membrane analogy 
can be extended to compound tubes without 
difficulty. Let a hole of the same size and form as 
the outer boundary of the section of the tube be 
cut in a flat plate, and let there be n flat discs or 
pistons corresponding in form and position to the 
n inner spaces of the tube, each parallel to the plate 
and provided with a frictionless guide permitting 
only motion perpendicular to the plate. Let the 
area between the pistons and the other boundary be 
covered with a membrane (such as a soap-bubble 
film) having a constant tension T per unit length, 
and let the membrane and pistons be subject to a 
uniform pressure p per unit area. Then if this 
pressure is so small that the deflection z of the 
membrane is everywhere very small, the value of 
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The foregoing analogy is complete, and holds for 
thick- or thin-walled tubes.* There are, however, 
other and simpler analogies which only hold when 
the wall thickness is small. It will be noted that 
the array of coefficients in the general equations 
(13) is symmetrical, i.e., the coefficient of B, in 
the rth equation is the same as the coefficient of 
B, in the pth equation. Hence the quantities B 
can be interpreted as displacements, their coefficients 
as elastic stiffnesses, and the quantities A as forces ; 
the latter would, in fact, be produced by unit 
pressure acting on the areas A. The torsional 
stiffness is given by 


r=n 
C=2n A,B, 
r=] 


4nV, 

where V is the’elastic energy stored in the mech- 
anical analogue. It. would be easy to arrange a 
system of parallel slides with controlling springs 
and spring cross connections to provide the solution 
of the torsion problem in any given case. Other 
dynamical analogies, based on the fact that C is a 
homogeneous quadratic function of the areas A, 
can easily be devised. 

There is obviously a close connection between 
the membrane analogue and the one just given, 
for the forces of the second analogy can be produced 
by unit pressure acting on the pistons as already 
remarked, and the membrane itself provides 
exactly the direct stiffnesses and cross stiffnesses 
required. It is obvious that, when the gap between 
a pair of pistons is small, the component of the 
force between them, in a direction perpendicular 
to their planes, due to the tension of the membrane 
in the gap, will be proportional to the difference of 
their displacements, to the length of common 
boundary, and inversely to the width of gap (com- 
pare equation (13)). There is, however, one slight 
apparent discrepancy, for the pistons in the mem- 
brane analogy have the areas of the internal spaces, 
whereas in the second analogy they have the areas 
enclosed by the centre lines of the walls. This is 
due to the fact that in the approximate treatment 
of the compound tube the areas of the spaces are 
increased in order to take account of the contribution 
of the gaps to the total integral of Y’. 

It easily follows from the foregoing analogies that 
the constants B, which are proportional to the 
displacements of the pistons, must all be positive, 
and a number of conclusions follow from this. For 
instance, it is a consequence of equation (14) and 
of the fact that B is zero on the outer boundary 
that the shearing force per unit length of wall for 
any internal wall meeting the external wall cannot 
exceed the greater of the values of this force in the 
adjacent parts of the external wall. In fact, the 
force in the internal wall is the numerical difference 
of the forces in the two adjacent parts of the external 
wall. 








THE ELECTRICAL EQUIPMENT OF 
A MODERN STEEL TUBE PLANT. 


Tue tube works of Messrs. Stewarts and Lloyds, 
Limited, Corby, are an interesting example of how 
mechanical developments in this type of manufac- 
turing process have influenced the corresponding 
electrical equipment and of how changes in both 
branches have resulted in improvements in the quality 
of the finished article as well as in the speed of its 
production. The works in question are engaged in the 
large-scale manufacture of both Fretz-Moon welded 
tube and seamless hot-rolled tube by the push-bench | 
process, both types being normally made from basic- 
Bessemer steel. As regards electrical requirements, 
the Fretz-Moon process uses drives up to 35 h.p. with 
a 5 to 1 speed range and a fine range of speed com- 
pounding, and drives up to 30 h.p. at constant speed 
and generally constant loading. In addition, a supply 


finishing and works sections are highly mechanised 
and include numerous individual drives, generally of 
the constant speed and loading types. 

Electrical energy is obtained from the Central 
Electricity Board through various transformer stations 
and is received at 11,000 volts at the tube works 
substation, which has been designed to feed a works 
of double the -present size without altering its physical 
dimensions, A perimeter trench with a cross-section 
of about 16 sq. ft. is provided for the incoming and 
outgoing cables, and a tunnel of smaller dimensions 
runs across the building. The outgoing cables leave 
the building by four exits, which in some cases lead to 
conc1 »te ducts and in others to the surrounding earth. 
All motors with outputs exceeding 500 h.p. are supplied 
at 11,000 volts, while those between 75 h.p. and 500 h.p. 
are supplied at 3,300 volts. Small drives and the 
heating and lighting loads are connected to 415/230-volt 
circuits. The direct-current motors up to 50 h.p. re- 
quiring a comparatively wide speed range are supplied 
at 250 volts Single-phase alternating current at 110 
volts is used for special limit-switch and recording 
circuits. The average works load is about 4,000 kVA, 
with peaks of 8,000 kVA. 

The 11,000-volt supply is given through a ring main, 
which is controlled by ring-main circuit-breakers. These 
circuit-breakers are mounted on the same iron-clad 
board as those controlling the feeders, and all have a 
current-carrying capacity of 400 amperes and a rup- 
turing capacity of 250,000 kVA. Six of the feeder 
breakers supply the primaries of three 1,500-kVA, 
11,000 /3,300-volt transformers and three the primaries 
of 1,000-kVA, 11,000/415-volt transformers, while one 
feeds the 4,000-h.p. Ward-Leonard synchronous motor 
control pillar in the seamless mill. The 3,300-volt 
equipment receives its supply from the 11,000/3,300- 
volt transformers just mentioned, the secondaries of 
which are connected in the usual way to feeder pillars. 
These pillars, of which there are four, are equipped 
with circuit- breakers having a current-carrying capacity 
of 300 amperes and a rupturing capacity of 30,000 kVA. 
Two of them feed radial mains, which supply the north 
and south areas of the works, respectively, while the 
other two are used as “ direct-on” starters for two 
860-h.p. salient-pole synchronous motors which drive 
the generators for the 250-volt direct-current supply. 
These machines also provide the necessary power-factor 
correction for the 3,300-volt system. ‘Bus coupling 
and sectionalising is used to avoid the transformers 
being paralleled, though any section of the board can 
be fed from any transformer. Generally speaking, the 
415-volt board, a view of a section of which is given 
in Fig. 2, page 471, is similar to the 3,300-volt board 
and controls radial mains from which each of the 
principal departments is supplied. Independent light- 
ing feeders supply two separate distribution boards 
for the east and west areas of the works. The direct- 
current supply from the 600-kW motor generators is 
controlled by a ten-panel flat-back air-break switch- 
board. Motor generators rather than rotary converters 
were chosen for this purpose, as the voltage on the 
Fretz-Moon mills must be absolutely steady irrespective 
of any variation on the alternating-current side. 

In view of the made-up nature of the soil a reasonable 
reading was found to be unobtainable with orthodox 
earth plates and pits, and good results could only be 
secured by digging two large pits, each 4 ft. wide, 7 ft. 
deep and 20 ft. long. A view of one of these pits is given 
in Fig. 9, page 478. Six 3-in. steam tubes, 6 ft. long 
complete with flanges, were inserted vertically in each 
pit at distances of 2 ft. apart, and the spaces between 
them were then filled with small coke. The flanges, 
which protrude above ground level, are linked in 
parallel by a 2-in. by }-in. copper strip. This strip 
is connected to a main terminal which is enclosed in 
a concrete surround with covering slabs. The final 
resistance obtained was 0-9 ohm. This earth main 
is connected to smaller radial earth mains consisting 
of bare 37/0-083-in. conductor, which link up the 
departments in a similar manner to the power mains. 
These mains are connected solid to a main stanchion 
in each building, and all the main girders are bonded 
by l-in. by }-in. copper strips. This arrangement 
allows the individual machine earth strips to be con- 
nected to the nearest stanchion with safety. 

All the main circuits are of paper-insulated, lead- 
covered, single-wire armoured cable, and special atten- 
tion has been paid to the bitumen serving, especially 
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Y in the corresponding torsion problem is Bi 
Peocll 

This implies that the displacements of the pistons | 

give the values of the constants B, and that the | 


slope of the membrane at any point gives the | 
shearing stress at the corresponding point, when | 


2urT 
multiplied by ry 
U 


the plane of the flat plate and the membrane and 


4u T 


pistons, multiplied by 





| ally with reasonably good accuracy. 


of electricity is required for various hydraulic and 


where corrosion may occur. In many cases the cables 


pneumatic devices. The requirements of the Wellman | are run either on racks in large concrete ducts or 


seamless process are much more exacting and include | 


drives up to 5,000 peak horse-power, with a heavily fluc- 


laid in the ground. Generally, however, the routes 
have been sited among the girders and steelwork of 


tuating and reversing load and a zero to 300 r.p.m. | the buildings themselves in a space 18 in. wide between 
speed range. There are also drives up to 500 h.p. at | the crane-gantry girders and the walls. As many as 


Further, the torsional stiffness | constant speed and generally constant loading, while, | six large cables have been accommodated in this way on 


again, a supply has to be given to hydraulic and | horizontal racks. No cable larger than 0 -5-sq. in. three- 
C is equal to the total volume enclosed between | pneumatic plant, the greater part of which is fitted | core has been used. In heated buildings, where the tem- 


with a system of interlocks. 


Finally, the galvanising, | perature is constant and the atmosphere dry, “* dry-core”’ 


paper-insulated, lead-covered cable, without sealing 


* It would, however, be difficult to realise experiment- | boxes, has been employed with considerable success. 





Distribution is carried out by means of vulcauised-rubber 
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heavy-g sue valy inised conduit, 


cable 
except in particularly bac 


drawn into 


situations, where vuleanised 


rubber, lead-covered, single-wire armoured cable has 
been ¢ mployed., The lighting feeder « ible .) have b en 
standardised to two sizes throughout the works, being 
either 0-04-sq. in, or 0-06-sq. in. four-core, paper 
insulated, lead-covered, single-wire armoured cables. 
On such smaller circuits as are subiect to excessive 
heat, varnished-cambric asbestos wire-armoured cabk 
has been standardised, while plain cab-tyre cable has 


been employed for trailing purposes 

As will already been gathered 
ironclad draw-out circuit-breakers 
dardised for both high-tension and low-tension alter 
nating-current circuits, with a view to facilitating the 
restoration of supply after a fault or overload. Where 
rapidity in this respect ix not essential, switch-fuses 
have installed for low-tension work Direct 
urrent distribution is controlled by air-break cubick 
circuit-breakers and ’ The larger 
high-tension alternating-current which only 


have oil-immersed 


have been stan 


been 


type switch fuses 
motors, 
have to be started once per shift, are generally equipped 
and the smaller 
low-tension motors with direct-on automatic contactor 


starters and push-button control 


with hand-operated liquid starters, 


On reversing drives 


with heavy starting loads, stator and rotor automatic 
notching contactor starters controlled by three point 
master-controllers are used. For change-pole squirrel! 


cage motors, automatic change-pole interlocked con 
tactor starters have been installed, whila the alternating 
current commutator equipped with 


sutomatic contactor starters, which incorporate a low 


machines are 


speed interlock starting feature The solenoids and 
thrustors operating hydraulic and pneumatic valves 
sre controlled by contactors the coils of which are 


operated from limit switches. As these switches are 
generally in difficult locations, they are, for safety 
reasons, supplied from a 110-volt circuit. ‘The simpler 
direct-current machines are controlled by face-plate 
hand-operated starters, but the variable-speed 
machines automatic contactor starters with tluttering 
relays for weak field starting have been standardised 
1s being cheaper to maintain. A number of 


on 


large 
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GENERAL VIEW OF ONE OF 


drives, especially in the Fretz-Moon mill, require a wide 
In 


the larger drives of this type a hand-operated master 
which bring in series 


speed range with accurate manual speed control. 


rheostat is used, the first steps of 


vecelerating contactors, the remaining steps being in 
the motor shunt field. There is also a vernier rheostat 
in the field circuit The smaller direct-current drives 
which require special control as well as reversing, are 

juipped with a seven-point master controller. This 
operates an automatic-notching series-control and field- 
weakening contactor panel \ fluttering relay is also 
incorporated This type of control gives ~ crawl,” 

basic,” acceleration to pre-set field value,” and 


in both directions. 

The three Fretz-Moon installed, a general 
view of of which Fig. 1, used 
to manufacture welded steel tubes from strip in sizes 
from } in. to 3 in. N.B. in gas, water and steam 
qualities. The cold strip is fed into a gas-fired furnace, 
which is heated by coke-oven gas and is controlled by 
pyrometers, the air supply being provided by four 
fans which are driven by 20-h.p. squirrel-cage motors 
running at 2,930 r.p.m. The strip is drawn into the 
furnace by rolls which are driven by a 35-h.p. water- 
cooled closed cireuit direct-current motor with a 
speed range from 300 r.p.m. to 1,500 r.p.m., which 
is controlled by a manually-operated master rheostat. 
A view of one of these motors appears in Fig. 3, opposite. 
Vernier adjustment is necessary in order that the speed 
of the welding mill can be adjusted to suit the size of 
tube being rolled and the furnace conditions. As the 
operation is continuous, the ends of successive coils of 
strip are joined by a 100-kVA single-phase flash welder, 
and during this operation the strip from the furnace 
is fed into a “lost motion” pit. The hot strip is 
rolled and welded by virtue of the heat acquired in the 
furnace, the necessary strip manipulation being effected 
by rolls driven by a 20-h.p. motor running at 500 r.p.m. 
to 1,500 r.p.m 5-h.p. direct-current motor 
with the same speed range. Each motor is controlled 
controllet iutomatic accelerating 


** plugging ’ 
plants 


one appears mn are 


air 


and by a 


from a master with 


contactor panels 
The welded tube 


emerges at bright red heat from 
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the last mill rolls and is then cut by a “ flying ” saw. 
This consists of a circular saw mounted on the shaft 
extension of a 4-h.p. squirrel cage motor running at 
2.950 1 p.m. This motor is located on a carriage which 
is moved at intervals by an intermittent gear to suit 
the tube length to be cut Owing to the high 
ambient temperature, about 60 deg. C., the saw motor 
is of welded construction, asbestos insulation is used 
for the windings, and special bearing grease is employed 
These motors are now made and wound complete at 
Corby, the stator frame being constructed from a 
section of 9-in. tube. Each motor is fed by an asbestos 
insulated armoured trailing cable. After leaving the 
saw the individual tubes are subjected to cooling and 
sizing which involve the use of variable- 
speed direct-current motors for rack drives and con- 
veyors with thrustors and solenoid-operated air valves 
for the cooling-rack feed mechanisms. The _ tube- 
finishing plant, which is situated farther down each 
bay, is semi-automatic and receives the tube in batches 
from a 5-ton overhead travelling crane. In this 
section the tube is screwed, fitted with a socket and 
painted. Squirrel-cage motors are mainly used on the 
necessary drives, though there are a certain number of 
ilternating-current commutator and  change-pole 
machines where variable speeds are required. The 
consumption of each mill is about 150 kVA, with an 
intermittent out of balance on two phases of some 
70 kVA during flash-welding operations. 

The Wellman seamless plant, a general view of which 
appears in Fig. 11, on page 478, is used to produce seam- 
less hot-rolled tube from square steel bars. These tubes 
are made in various gauges and sizes from 3 in. up to 


processes 


| 4 in. N.B., and the process consists of driving the hot 


billet backwards over a mandrel by means of a series of 
diminishing circular dies so as to formatube. The 
bars, which when finished are some 28 ft. long and are 
about 6 in. by 6 in. section, are * broken " on arrival 
from the steelworks into 3-ft. lengths by a billet 
breaker. This machine effects a fracture in generally 
not more than two movements of its knife edges and 
is driven by a 45-h.p. squirrel-cage motor. The billets 
are then electrically manipulated into rotary-hearth 
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furnaces, which are fed with mixed gas by gas boosters. 


These boosters are driven by 80-h.p. alternating-current | 


commutator motors running at 350 r.p.m. to 700 r.p.m., 


the speed-control brush gear being operated by Askania | 


regulators. In attaining the required heat the hearth 
makes slightly less than one revolution. 
ally-operated withdrawal gear removes them 
vidually and transfers them to a hydraulic press, which 
is supplied from two 475-h.p. hydraulic pumps. 
press pierces the billet longitudinally for most of its 
length and thus converts it into a “ bottle.” This 
bottle is then transferred to the primary push bench, 
a mandrel is inserted and driven by means of a rack 
and pinion gear through diminishing dies, which smooth 
the metal back over the mandrel a few feet. The 
mandrel is then withdrawn and the elongated bottle 
is reheated and transferred to the secondary bench. 
A mandrel somewhat longer than the finished tube 
is next inserted and the process repeated. This series 
of dies is also much longer and the final die controls 
the outside diameter of the finished tube. The primary 
rack and pinion mechanism is driven by a 1,000-h.p. 
direct-current motor and the secondary by a 2,000-h.p. 
motor shown in Fig. 4, Plate XX. Both these motors 
have Ward-Leonard control and are supplied from the 
motor-generator set mentioned above, and shown in 


Fig. 7, Plate XX. This comprises two 800-kW genera- | 


tors in parallel which feed the larger motor and one 
which feeds the smaller motor. 


Control of the generator and motor-field excitation | 


is provided on both benches. This control is graded 
and limited by a combination of voltage, current and 
time conditions, and all operations are initiated from 
the individual master controllers provided for each 
bench. “Suicide” field suppression is also provided 
to avoid creeping under normally “ off ” conditions on 
both equipments. In view of the fact that the moving 
parts of the secondary bench weigh nearly 60 tons 
and in some cases travel at over 800 ft. per minute, 
three overrun limit switches arranged in sequence 
have been provided in both directions. As an addi- 
tional safeguard, hydraulic buffers are also installed. 
On leaving the last dies the tube, with the mandrel 
firmly inside it, is conveyed to the polishing mill, 
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where the tube is loosened from the mandrel. This 
mill is driven by a 350-h.p. direct-current motor running 
at 480 r.p.m. to 800 r.p.m. The combined mandrel 
and tube is next conveyed to the extractor chain, 
where the mandrel is withdrawn. This machine is 
driven by a 200-h.p. direct-current motor running at 
400 r.p.m. to 800 r.p.m., which, like the polishing-mill 
motor, is supplied from a separate 500-volt motor- 
generator set. The tube is then passed to the cooling 
and finishing mill, which operates in a similar way to 
that on the Fretz-Moon plant, except that it is not 
automatic. The mandrels are “ reversed ” automatic- 
ally on a swing table in groups of three, so that alternate 
ends can be used for successive bottles, and are then 
returned to the bench by automatic conveyors for 
further use. All conveyors for constant duty, some 20 
in number, are driven by standard 10-h.p. totally- 
enclosed squirrel-cage motors, as shown in Fig. 5, Plate 
XX, while slip-ring motors of the same rating are used 
on the reversing drives, as shown in Fig. 6, Plate XX. 
The mean demand for this department is about 1,900 
kVA with momentary peaks of 6,000 kVA to 7,000 kVA. 

The black tubes from both the Fretz-Moon and 
Seamless departments are galvanised in three pickling 
and galvanising units. The former are fed by chain 
conveyors. They are first pickled in baths of dilute 
sulphuric acid by means of mechanical chain-type 
| pickling mechanisms, which are driven by 7}-h.p. slip- 
ring motors. These motors are time-controlled to give 
the necessary “ dwells” while the tubes are submerged 
|and are draining. The fumes from both the pickling 
| and galvanising baths are removed by electrically- 
| driven fans, and after immersion in the spelter, the 
| tubes are withdrawn by a double train of magnetic 
rolls. One of these trains is automatically demagnetised 
when the tube reaches the top of its run, as illustrated 
in Fig. 8, page 478. The complete train is then re- 
magnetised ready for the next tube. The roll trains 
| are driven by 5-h.p., totally-enclosed, direct-current 
| motors running at 500 r.p.m. to 1,500 r.p.m., while the 
rolls themselves are of the solenoid slip-ring type with 
peripheral air gaps for gripping the various sizes of tube. 
Excess spelter on the outside of the tube is removed 
by air dies of the gas-ring type, and from the inside by 














means of a steam jet. The tubes are then quenched 
and removed to collector racks which are driven by 
reduction units with built-in squirrel-cage motors. The 
waste liquor from the pickling tanks is conveyed to 
the acid and by-product recovery plant, the pumps 
used for this purpose being driven by totally-enclosed 
squirrel-cage motors with acid-proof windings, the 
control gear for which is in most cases installed in 
separate external switch-houses and operated either by 
short levers or by push-buttons. The load in this 
department is very steady and is about 100 kVA 
alternating current and 25 kW direct current. 

There being between 700 and 750 motors in the works, 
a rigid system of standardisation has been instituted 
in order to keep spares and replacements within 
reasonable limits. The outputs of alternating-current 
motors have been standardised at 4, 4, 1, 3, 4, 74, 
10, 15, 30 and 45 h.p., and of direct-current machines at 
34, 5, 8, 20,25, and 35h.p. It has been found advisable 
to keep complete spare units of both motors and control 
gear rather than numerous detail spares, and unless 
trouble on a defective unit can be immediately corrected, 
the equipment is removed forthwith and the complete 
spare substituted. It has been found that for a range 
of some 10 or 20 drives one complete motor and control 
equipment forms a complete safeguard against all 
immediate contingencies. 

The electrical equipment of the works services varies 
from the 150-h.p., 3,300-volt motor driving compressors 
to the }-h.p. motors which operate the gear for closing 
and opening the roof windows. It includes 33 5-ton 
gantry cranes which are fed by three-wire departmental 
trolley systems. In the case of the larger buildings 
these systems are sectionalised and provided with 
dual feed. Some of the cranes are equipped with 
4-ton direct-current lifting magnets which are supplied 
from a small motor-generator set. Power-failure 
alarms are installed on these cranes to give a few 
seconds’ warning of a power failure before the motor- 
generators pull up and the magnets begin to release 
their load. 

The lighting distribution system consists of 14 
separate four-core radial lighting feeders, which supply 
some 30 18-way triple-pole and neutral distribution 
boards, the capacity of each way being 15 amperes. 
Each way is controlled by ironclad tumbler switches, 
and there is one 5-ampere double-pole and earth switch 
plug for feeding portable lamps and small tools. Most 
of the internal bays are 70 ft. wide and are illuminated 
by a system of overhead and side fittings, which are 
suitably staggered to avoid shadows as much as possible. 
The overhead fitting is of the open, circular dispersive 
type, while the side fitting is of an elliptical dispersive 
pattern. They are all fitted with vibration-proof lamp 
suspensions and generally 300-watt lamps are used. 
In sections, however, where a better degree of illumina- 
tion is required, the 500-watt size is substituted. The 
supply to individual lights on machine tools is taken 
from the motor contactor starter and is transformed to 
the standard lighting voltage. Small concentrating 
reflectors on adjustable arms are provided for each 
machine. In the galvanising and pickling shops lay 
lighting, as shown in Fig. 10, page 478, is employed, 
owing to the corrosive atmosphere. Weatherproof 
reflectors installed at intervals of 20 ft. and equipped 
with 500-watt lamps are arranged to shine through roof 
windows and have required little maintenance during 
the last four years. Mercury-vapour lamps are em- 
ployed for siding and yard illumination, and all the 
reflectors on the internal fittings are designed to suit 
both types of lamp to facilitate any future change-over. 
Twin cable and all-insulation cage handlamps are 
used for portable lighting. Those for use on brick- 
work in hot furnaces are provided with flexible asbestos 
insulated leads and those for employment in damp and 
acid-laden situations are supplied at 12 volts from 
handlamp transformers. 

The works general heating is provided by means of 
some 80 fan-type directional steam radiators, which 
are driven by }-h.p. 230-volt single-phase motors 
with thermostatic control. Heating in the individual 
offices is by open type 2-kW radiators, but in the 
general offices tubular radiators with ‘‘ on ” pilot lights 
are used. The lighting supply is also employed to 
operate some 60 chart recorders and indicators through- 
out the works, as well as about 25 impulse-type clocks 
through a trickle-charged battery and master clock. 
During the winter period, the lighting and heating load 
is between 250 kVA and 300 kVA. 

The installation described in the above article was 
designed by and carried out under the supervision of 
Mr. H. E. Knight, A.M.1.E.E., the tube works electrical 
engineer. Mr. Knight is also responsible for the main- 
tenance of the plant for which purpose some 20 elec- 
tricians and 20 motor attendants working on three 
shifts are employed. This number includes both 
operating personnel and a small construction group. 
In addition, a number of apprentices are under training, 
who take the National Certificate Courses simul- 
taneously at the New Technical Institute which has 
been built by the company. 
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PROGRESS IN AIRCRAFT DESIGN 


AND EFFICIENCY. 


Ln a paper which he read before the Institution o! 
Mechanical Engineers, in London, on March 18 last,* 
Dr. N. A. V. Piercy summarised the main scientific 
and engineering features of aircraft design and gave a 
number of useful formule for preliminary calculations. 


He carried the subject somewhat farther from the | 


same standpoint, viz., that of main-line aircraft, in a 
lecture delivered to the Scottish Branch of the same 
Institution at the Royal Technical College, Glasgow, on 
Thursday, October 6. While recognising the important 
part which might be played by airships and autogyros 
in the general scheme of aerial transport, Dr. Piercy 
expressed the view that aeroplanes and flying boats 
were more suitable for making long journeys with 
speed and economy. Cruising speeds of 200 m.p.h. 
had been specified for some time for main-line aircraft 
and higher speeds were in prospect, which seemed to 
put the autogyro rotor out of court for this work, 
though it appeared to be uniquely suited to some 
feeder services. Airships, Dr. Piercy remarked, had 
rather failed to fulfil the early promise they gave of 
exceptionally low tare weight in large sizes, this being 
due to the very difficult structural problem which they 
presented. Since the range of aircraft depended upon 
fuel economy, engine and propeller weight and structural 
weight, as well as upon aerodynamic design, extreme 
range was a good gauge of transport efficiency. 
case of large airships, the extreme range appeared to 
be about 9,000 miles, while the record for aeroplanes 
stood at 6,305 miles. It seemed clear that the esti 
mated range for airships could be reached by aero- 
planes, though not by seaplanes, provided that the 
take-off the speed of aeroplanes was 
more than twice that of airships. 

The outstanding feature of aeroplane design, the 


was assisted ; 


lecturer continued, was the rapidity with which it was | 


still changing at the present time. He illustrated a 
number of early machines and contrasted them with 
some produced a few years ago, drawing the conclusion 
that for nearly a quarter of a century there was not 
much practical aerodynamic development to show. 
The design of very recent aircraft, including the Empire 
flying boats, the Battle and other military machines, 
and the new Albatross, gave an entirely different 
impression. The developments of the past five years, 
or less, compared favourably with those of the previous 
quarter of a century. One of the points arising from 
the comparison was that while a little less weight was 
now carried per horse power, the increase in speed 
had been remarkable. Comparing the period 1930 to 
1931 with 1934 to 1937, the pay-load for 1,000 miles 
range in still air had been trebled, and this had been 
accompanied by an increase in cruising speed of one- 
third. The pay-load ton-miles per gallon of fuel had 
been increased by a quarter, and these facts indicated 
that the outlook for civil aviation had recently been 
revolutionised. 

While throughout steady had 
in the engineering work of designing aircraft 
and engines, and in the production of materials, the 
change for the better in practical aerodynamic design 
had suddenly introduced new mechanical, structural 
and other engineering With t« 
engines, the enormous increase in at rody namic efficient y 
the demand for speed, 
weight 


progress been made 


frames 


problems regard 


had been outstripped by 80 
that, as previously mentioned, 
carried per horse-power than was formerly the case. 


was now 


lees 


Moreover, the average size of aircraft had increased, 
and, furthermore, in passenger aircraft it was only 
practicable to fit engines in pairs. These considerations 


had led to a demand for larger engine units and this 
demand had been quichly met. The Bristol Pegasus 
engine, for maximum of 925 
brake horse-power with a bare dry weight of 1,030 Ib 
It was interesting to note, with regard to this class of 
radial engine, that in 15 the 
output in terms of cylinder capacity had been increased 
by 130 per cent.; the weight per horse-power had 
been reduced by 40 per cent. in spite of the addition 
of a supercharger and gears ; and the fuel consumption 
had been reduced by 25 per cent. I main-line air 
craft, however, unless the mechines were large enough 


developed i 


Instance 


air-cooled aero vears 


to take four engines, the Pegasus engine had become 
a little too small, but there was the Bristol Perseus 
engine, which was the first sleeve-valve engine of its 


type to go into production. This engine, with a 2}-Ib 
boost, developed a maximum of 905 h.p. at 6,500 ft., 
and, with a 3-lb. boost developed 880 h.p 15.500 ft. ; 
it was thus a specially economical type for civil aircraft. 


Another Bristol engine. viz., the Hercules, the lecture 


at 


said, he thought would give a new lease of life to the 
convenient and efficient twin-engine lay-out. This 
was a compact double-bank engine, only 4 ft. 6 in 


in diameter, capable of developing a maximum of 
1,375 brake horse-power at 4,000 ft. As typical of the 


* See ENGINEERING, vol. cxlv, pages 331, 336, 339, 364 
and 433 (1938) 
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best modern practice in liquid-cooled engines, Dr.| to tolerate even one-twentieth as much, so that for 
Piercy mentioned the Rolls-Royce Merlin, which | catapulting aircraft with passengers very long runways, 
de veloped 1,030 brake horse-power at 16,000 ft. with | say, half a mile in length, would be required. The 
a boost pressure of 6} Ib. per square inch. Twin | third method of launching aircraft with high wing 
radiators were fitted below the front of the engine, | loadings was that employed in the Mayo composite 
with the oil cooler between them, and a ducted cooling | aircraft, with which our readers are already familiar ; 
system was employed. This saved nearly half the | the method and its advantages were briefly referred 
| cooling losses, or 30 h.p. to 35 h.p. in the case of the to on page 155 of the previous volume of ENGINEERING. 
Merlin. | The exhibition of a film illustrating the actual separa- 

teturning to questions of aerodynamic design, | tion in flight of the two components of this interesting 
Dr. Pierey emphasised the urgent need to look ahead | machine concluded Dr. Piercy’s lecture. 
in aerodynamics. It took a good staff, he said, some 
two or three years to design a large aeroplane, and it 
was necessary, in initiating a design, to make sure 
that the machine would be reasonably up to date 
when ready for flight after that period. Of the aero- 
| dynamic problems awaiting solution, the most urgent 
| were related to wings. It was still not possible to 
choose the wing of best shape with certainty or to say : “Reba: 
precisely where to fit it on the aircraft. The reason for To tHe Eprror or ENGINEERING. 
this was that some very difficult two-dimensional and| Sir,—From time to time statements asserting 
three-dimensional problems remained to be solved, | potential superiority for the heavy-oil aircraft engine 
though the prospects of tackling these problems | over the petrol aircraft engine are as vehemently denied 
successfully were much brighter than was formerly|as they are faintly proclaimed. In favour of the 
the case. From the engineering standpoint, two-| former there stand, beyond dispute, decreased fuel 
dimensional wing problems had been rendered easier | cost, fuel consumption and fire risk, and at long range. 
by the development of a method of conformal trans- | as indicated by Dr. Stiissel in his paper, referred to in 
formation, which, although it taught nothing useful | your issue of September 9, on page 315, the penalty 
directly, served to provide a new set of co-ordinates | for higher engine weight becomes of secondary import- 
which greatly simplified investigations. There were| ance. Superficially this constitutes the strongest of 
| great hopes that certain urgent problems affecting the | arguments in favour of a far wider adoption of the 
| shape of the front parts of wings might now soon be|heavy-oil engine in commercial aviation, and, 
solved approximately. If, however, the best series | viewed, it becomes a matter beyond comprehension 
of sections for wings were eventually found, the ques-| that in Germany alone has this practice been exten- 
tions of how they were to be graded along the span, | sively applied. 
how the whole wing was to be shaped in plan, and} However, on more careful consideration, one is 
possibly in back elevation, still remained. Progress, | ultimately forced to the conclusion that the presenta- 
in fact, now demanded a more physically accurate | tion of a detailed record of receipts and operating 
aerofoil theory than was given in the text-books at| costs for both types of aircraft would enlighten this 
| present ; a true picture of the three-dimensional vortex | paradox, and it is surprising that a representative of 
system trailing behind wings and precise knowledge | the only operating company possessing this information 
of how this varied were needed. Another pressing | should fail to divulge it. How far, one conjectures. 
wing problem was to determine the exact effect of the | do the savings accruing from the admitted virtues of 
ground during landing or taking off. Professor Tomo- | heavy oil compensate the added expense of catapult 
tika’s papers did not quite explain all the effects | launchings, to which there is most regrettably not 
experienced. Some low-wing monoplanes were now | one reference, excepting in the appended account of 
being changed to high-wing types for other reasons | the record-breaking flight of the Dol8. As yet, in 
than wave clearance and to improve the passengers’ | contrast with the petrol engine, the heavy-oil engine 
view, and nose-wheel undercarriages were being fitted | is unable to develop the large overloads required for 
to combat unexpected nose heaviness in landing, as | take-off in the fully-loaded condition, a good illustra 
well as for other reasons. One aerodynamic change | tion of which is afforded by comparing the following 
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that designers were seriously considering was the sets of performance figures for the Hal39 seaplane. 
reduction of aspect ratio, which was dealt with at | Useful Load Speed. Range. 
some length in the lecturer's previous paper above 1,320 Ib. 155 m.p.h 3.100 miles 
referred to. Most of the drag of an aircraft was due 880 ,, 156 3.100 

S80 156 625 


to skin friction, and only the much smaller fraction “ 
Of these figures the first are taken from Dr. Stiissel’s 


due to induced drag was increased by reducing the 
aspect ratio. Moreover, considering the drag of the | paper, and the second and third refer to the Deutsche 


Lufthansa specifications for the catapult and rough- 
water take-offs, respectively, of the Hal39, as pub- 
| lished in Aviation for September, 1937. The dis- 
crepancy between the useful-load values in the first 
and second lines may indicate that actual performance 
exceeds specified requirements, but the substantial 
decrease in range from 3,100 miles to 625 miles for a 
useful load of 880 lb. emphasises the limitation that 
unassisted take-off with heavy-oil engines imposes on 
the fuel load. While assisted launching is not un- 
known in England, it may be noted that the long- 
range Empire flying boat, taking off under its own 
power with petrol engines and cruising at 155 m.p.h. 
for 3,100 miles range, is capable of carrying approxi- 
mately 3,000 lb. of useful load. 

Even the progress made in the 
devoted to this development of the heavy-oil engine 
promises a closer equality of performance in the future. 
This conclusion is further justified by the record flight 
of 5,200 miles by the Dornier boat. In this case, taking 
account of adverse winds, an average air speed of 
137 m.p.h. might be assumed, roughly 20 m.p.h. 
greater than the average journey speed. At 137 m.p.h. 
Dr. Stiissel quotes a range of 3,100 miles with 880 Ib. 
useful load. Taking a fuel consumption of 2 lb. per 
mile, a further 4,200 Ib. of fuel is required for the 
2.100 miles surplus range; neglecting the possibility 
of any useful load being carried in this flight, the 
balance becomes 3,320 Ib., an amount, even adjudging 
as conservative the statement of earlier performance. 
both considerable and significant. 

Yet, to achieve in air transport a greater degree of 
immunity from fire disaster remains the most desirable 
and progressive factor in favour of the extended use 
of the heavy-oil engine, and this project will be best 


wings alone, the small proportion at present contri- 
buted by induced drag became less and less as the 


speed was increased. 

In conclusion, the lecturer referred to the question 
of loading, pointing out that this had been 
gradually increased from 2 Ib. to 15 lb. per square foot 
over a period of about thirty years, but the latter 
figure had been doubled in the past four years; it 
was doubtful whether a 50-ton flying boat would be 
designed to-day for a wing loading of less than }$ ewt. 
The following rough rule, giving the 
relationship between speed and wing loading, was 
mentioned in this connection: Maximum speed in 
miles per hour is equal to ten times the load in pounds 
carried by each square foot of wing surface. Lanches- | 
ter’s optimum wing loading, the lecturer stated, was 
obtained by making the induced drag equal to the 
parasitic drag. but he pointed out that this loading 
was too large to be practicable for high-speed aero- | 
planes using existing aerodromes, except with assisted | 
take-off. It would, however, undoubtedly ap- 
proached in the case of very large flying boats in the 
near future, in order to reduce structure weight. High 
loading, although desirable, increased the difficulty of 
taking off, but three methods were available for over- 
coming this. One was the provision of a large surge 
of power for a short time from the normal engine 
equipment. With a variable-pitch airscrew, a fine 
pitch could be used at take-off to prevent stalling the 
engine, but with much higher wing loadings more 
power would be required than could be obtained in this 
way. Something could be done in this direction by | 
the use of a high-octane fuel supplied from a small 
separate tank during the take-off, normal fuel being 
used from the main tanks during flight. Launching | 
by catapult had been successfully employed for freight-| served by open discussion of merits and defects 
carrying and military aircraft for some years, most | without omission, suppression, exaggeration or mis 
experience in civil work having been obtained in| representation of any relevant detail. 
launching aeroplanes from ships. For this application Yours faithfully, 
the runway was necessarily short and the maximum James L. B. Jones, 
acceleration experienced was of the order of 3g. B.Se.(Eng.), A.F.R.Ae.8. 
Although this acceleration could be used for mails 
and similar freight, passengers could not be expected 
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LABOUR NOTES. 


At a meeting in London last week, the four main line 
railway companies gave their reply to the claims of 
the three trade unions of railwaymen for increased 
wages, reduced hours of work and other improvements 
of working conditions. In effect, the answer, which 
was lengthy and closely reasoned, was that “ in view 
of the economic position of the railway industry at 
the present time, the companies could not accede to 
the claims.”” The representatives of the unions stated 
that they would examine the companies’ arguments 
and statistics and report to their respective bodies. 
The claims of the unions were given in ENGINEERING 
at the time they were submitted to the companies. 
\ minimum wage of 50s. a week, an annual holiday of 
two weeks, and the termination of “ spreadover ” 
working are the principal claims of the National Union 
of Railwaymen. For engine drivers, firemen and 


cleaners the Associated Society of Locomotive Engineers | 


and Firemen asks for all-round wage increases and for 
a fortnight’s holiday. For the clerical staffs the Rail- 
way Clerks’ Association claims a 40-hour working 
week, an increase of the maximum pay of all grades, 
a special London allowance for men working within 
15 miles of Charing Cross, and graduated holidays of 
from 12 to 18 days according to length of service. 


Mr. T. H. Boyd, Assistant Director-General of the 


Post Office, replied last week at the Industrial Court 
to the claim for increased wages submitted by the 
Union of Post-Office Workers. To concede the claim, 
he said, would have the effect of elevating the Post 


Office staff into a privileged class and by so doing | 


inflict an injustice on the tax-paying community on 
whom the charge would ultimately fall. The cost of 
the union’s claim was estimated at about 5,400,0001. a 
year, representing increases averaging over 20 per 
cent. in the pay of the different grades. It was worthy 
of note that while average pay in the Post Office had 
increased by 89 per cent. compared with 1914, the 
cost of living had risen by only 56 per cent., which had 
resulted in a substantial improvement in respect of 
wages. The financial result of the Post Office under- 
taking was regarded by the Department as irrelevant 
to the present inquiry, but the rosy picture painted 


by the union of the Department’s financial position | 


had already faded, and a period of economy might 
be regarded as having definitely set in. Sir Harold 
Morris, the chairman, said that the Court would try 
to issue its award by the last week in November. 


The Reich Institute for Employment and Unemploy- 
ment Insurance announced, on Thursday last week, 
that only 156,000 unemployed persons remained in 
Germany at the end of September. The number of 
those employed in the Reich was given as 20,850,000, 
or about 1,200,000 more than in September of last year, 
According to the Berlin correspondent of The Times, 
the unemployment figure of 156,000 is the lowest 
which has yet been reached and is stated to include 
12,000 persons, who are only temporarily without 
work as a result of a change in their places of employ- 
ment. In Austria, the Institute reports another drop 
in unemployment figures. For the first time since 
Austria became part of the Reich in March last (at 
which time 600,000 unemployed were registered) the 
unemployment figure has dropped below 100,000. 


It has thus sunk to a sixth of its former total in seven | 


months. During September. 23,000 registered un- 
employed were put to work, while the number of 
employed women increased by 25,000. These workers 
have been enlisted particularly in the metal industries 
and in agriculture. 


The writer of the editorial notes in the October issue 
of Man and Metal, the journal of the [ron and Steel 
Trades Confederation, writes :—'* The best one can say 
of the state of trade at the moment is that steel produc- 
tion figures indicate that the steep decline has been 
checked. The political crisis in Europe through which 
we are passing is obviously affecting the normal business 
with overseas markets, and buyers at home are chary 
of placing other than essential orders for immediate use. 
Production has, therefore, been considerably curtailed 
and very few works are fully employed. At the time 
of writing these notes, everything is uncertain, and a 
complete lack of confidence in ordinary business 
prevails, so that it is very difficult to forecast whether 


the usual autumn expansion in demand this year will | 


be of substance sufficient to improve employment. 
Imports of Continental steel have, to all intents and 
purposes, ceased—in August, only 306 tons were 
landed at Tees docks, the smallest tonnage for a 
number of years—and stocks at makers’ works must 
have contracted. In the shipbuilding industry, 


orders have fallen off considerably and several of the | July. 
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Interesting details of the cost of holidays with pay to | 


industrial works are given in a booklet published by 
the Industrial Welfare Society. The main purpose of 
{the author is declared to be to explain the ways in 
| which works’ holiday savings funds may be established 
land conducted. In the introduction and appendices, 
problems of accommodation are discussed, and an 
| attempt is made to estimate the additional holiday 
expenses of the working man and his family. The 
booklet may be obtained from the Industrial Welfare 
Society, 14, Hobart-place, Westminster, 8.W.1. 


From even the point of view of trade unionism, there 
is nothing to be said in favour of last week’s stoppage 
of railway porters and other workers at two of London’s 
principal stations. The object of the strike, stated 
plainly, if a little bluntly, was to compel the railway 
companies to dispense with the services of an employee 
| who was not a member of the trade union to which the 
majority of his fellows belonged. The stoppage was, 
of course, a breach of the existing agreement between 
the union and the railway companies, for the principle 
is generally accepted that employers are free to accept 
the services of a man, whether he is, or is not, a member 
of a union. The test is his capacity for the job which 
| he has to fill. 








An Order relating to pensions payable to aliens who 
have worked in the Soviet Union, and their families, was 
| recently published in the Monthly Bulletin of the Central 
Council of Trade Unions. The Order continues the 
maintenance of aliens on the same footing as national 
| workers for purposes of invalidity pensions. It states, 
| however, that when a qualifying period is required for 
| the grant of a pension (invalidity or survivors’ pensions 
payable in connection with an ordinary illness or non- 
| industrial accident, and old-age pensions), at least two- 
|thirds of such period must have been completed on 
Soviet territory. Similarly, in assessing supplements 
to pensions, only years of employment passed in the 
Soviet Union are taken into account. While they 
remain in the Soviet Union, aliens are paid their 
pensions on the same conditions as Soviet citizens. 
If, however, the alien leaves Soviet territory, payment 
of the invalidity pension due to him in connection with 
an ordinary illness or non-industrial accident, or his 
| old-age pension, is suspended. But before his depar- 
ture he is entitled to receive a grant in Soviet currency 
equal to six months’ pension. 


On the other hand, invalidity pensions resulting 
from an industrial accident or an occupational disease, 
and survivors’ pensions, whatever the cause of the 
| deceased person’s death, continue to be paid to aliens 
after their departure from the Soviet Union. In this 
case pensions are paid by the Commissariat of Social 
Welfare of the Russian Federative Socialist Soviet 
Republic, whatever the federated republic in which 
the insured person was employed. Payment is made 
through the consular services of the Soviet Union on 
an order from a special committee composed of repre- 
senatives of the Commissariat of Social Welfare of the 
| Russian Federative Socialist Soviet Republic, the 
| Central Council of Trade Unions and the Commissariat 
of Foreign Affairs. Before leaving the Soviet Union 
the insured persbn may, if he desires, claim an advance 
of not more than six months’ pension, payable in 
Soviet currency. 


The Thirteenth Italian Congress of Industrial Medi- 
| cine discussed among other subjects that of compensa- 
tion for occupational diseases. A report was submitted 
by Professor Ranelletti on the results of the existing 
legislation from 1934 to 1937. A resolution was adopted 


| calling for the abolition of the system of schedules and | 
| the introduction of blanket coverage for occupational | 


diseases, which would constitute the final stage in the 
| development of insurance against occupational acci- 


dents and diseases; asking that, pending this, the 


system of enumeration of diseases and the list of trades | 


| and processes should be abolished ; and proposing the 
| fulfilment of the different suggestions put forward in 
| regard to the extension to all workers of the system of 
| periodical preventive medical examinations, more 
} extensive training in industrial medicine. and better 
training for factory surgeons. 


A communication received by the International 
| Labour Office at Geneva states that the fifth inter- 
| national congress on technical education, organised by 


the International Bureau of Technical Education, and | 


ithe seventh international congress on commercial 


| education, organised by the International Society for 
| Commercial Education, were held jointly in Berlin in 


About 1,500 persons from 48 countries were 


larger yards have only a small tonnage on the stocks. | present. Certain common questions were discussed in 


Recovery in trade necessarily depends upon a peaceful | joint sessions. 


” 


termination to the present crisis, 





In one of these joint discussions, the 
meeting declared that, without prejudice to the training 
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which might be given in special schools, the technical 
training of commercial employees and the commercial 


training of technical employees should, by preference, 
be organised in the form of supplementary courses 
open to those already employed in industry or business. 


In view, it was stated, of the continual progress in 
technical and administrative practice in all countries, 
the necessity of adapting the output of adults to the 
needs of a perpetually changing and developing economy, 
| and the necessity of training a new type of worker who 
understood his task in economic and social life and 
fulfilled it for the benefit of the community, the joint 
sitting made a number of interesting recommendations. 
One was that as supplementary vocational training is 
a problem of the first importance from the technical, 
economic and social points of view, Governments, 
manufacturers and teachers should devote their atten- 
tion to it and use every effort to solve it in the interests 
both of the workers and of business, _The supple- 
mentary vocational training of adults should, the 
resolution stated, include those working in large-scale 
and small-scale undertakings. 


| — 


While large-scale undertakings, the resolution went 
on to say, are in a position to organise training with 
their own resources, and in their own field, very many 
small unertakings are not able to do so, For the 
staff of such undertakings supplementary training 
outside the undertaking is absolutely necessary. This 
must be carried out in close touch with the business 
circles concerned, and organised in such a way that 
persons with limited resources may have access to the 
training in question. Supplementary training of adults 
must be adapted to business requirements. For this 
purpose it is necessary that the teaching programme 
should correspond to practical needs ; that methods of 
teaching should be of a thoroughly practical kind and 
adapted to adult pupils; that the teaching staff in 
charge of the training of adults should consist ot 
distinguished specialists in the occupation who are 
thoroughly familiar with its practical needs; that 
encouragement should be given to the founding of 
institutions having the special duty of providing for 
the supplementary vocational training of adults. 


The meeting further declared that the supplementary 
training of adults should be carried out and co-ordinated 
in such a way as to avoid overlapping and to meet 
the real needs of the country concerned. It was 
desirable that the International Bureau of Technical 
Education should collect a body of information on the 
subject of the scope and methods of supplementary 
vocational training of adults, and that it should con- 
tinue the exchange of experience in this field between 
the different States. In view of the difficulties in the 
way of international exchange of workers, it would 
| be desirable that the International Bureau of Tech- 
| nical Education should encourage the settlement of 
| this problem. 





Mr. J. T. Brownlie, who died at sea on Thursday. 
last week, on his way home from a holiday in the 
| United States, was for a number of years the executive 
| head of, first, the Amalgamated Society of Engineers. 
;and latterly, the Amalgamated Engineering Union. 
Under the rules of these organisations, one of the 
| principal duties of the chairman, or as was the .case 
j latterly of the president, is to “ state the case.”’ of 
| the union in conference with the employers, Mr. 
Brownlie was a first-rate negotiator, firm but fair, and 
| careful always to avoid deadlocks. He had an uncannily 
| intimate knowledge of the rules of the A.E.U., whose 
members, in common with other engineering and ship- 
building workers will, no doubt, cherish his memory 
| as the leader who was most prominent in the negotiation 
| of the 47-hour weck agreement. Mr. Brownlie served 
his apprenticeship to engineering on the Clyde, and 
after working for a time as a journeyman in Manchester. 
travelled south to Woolwich, where he remained for 
| many years. 








| Buarrish STANDARD Metruop or Trsting CoaL.—A 
| further step in the standardisation of methods of analysis 

of coal and coke has been taken by the publication, by 

the British Standards Institution, 28, Victoria-street, 

London, 8.W.1, of specification No. 804-1938, which 

deals with methods for the crucible swelling test for 
lcoal. The test is based on a method devised in the 
| laboratories of Messrs. Woodall-Duckham Company. 
| whereby, using a crucible of special shape and standard- 
| ised uni-directional heating, a ** button "’ of regular shape 
is obtained, which may be compared with standard 
outlines. It has been found possible to obtain reasonable 
concordance in the results. Full details of the method 
of test are given, together with a chart of the standard 
profiles and the corresponding swelling numbers, and 
details of the development of the method are includéd 
}in an appendix, The price of copies of the publication 
8 2s, 2d. post free. 
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Fie. 1. 


THE SIEMENS ELECTRON 
MICROSCOPE. 

From the early days of the cathode-ray tube it 
has been known that a beam of cathode rays. or 
negative electrons, could be brought to a focus by 
passing the beam through an electrostatic or magneti 
field in much the same way that light is brought to a 
focus by passing it through a convex lens. In the 
same way it is possible to form an electron image of a | 
surface, the emission from which varies at different | 
parts and by forming the image on a screen of fluo- | 
rescent material it can be rendered visible. The 
image can also be recorded on a photographic plate, 
but the screen or plate, as well as the emitting surface, | 
must, of course, be enclosed in an evacuated chamber. 
We illustrated and briefly described a form of electron | 
miscroscope developed in the Wembley Research 
Laboratories of Messrs, The General Electric Company, 
Limited, on page 115 of our 143rd volume (1937). | 
In this case the electron beam was focused by an | 
electrostatic field and, among other applications, it 


was found possible to investigate the crystal structure | force produced by the passage of a current through 
a coil of short axial length. Electrons passing through | correct axial position relatively to the lens. 
this coil from a source at a will be deflected so that |of the upper part of the tube, including the cathode 
they are brought to a focus at a point b. 
obvious that the distance of this point from the central 
plane of the coil, which corresponds to the focal length 
of a glass lens, will depend upon the strength of the 
magnetic field and therefore upon the ampere turns 
With the type of coil illustrated in 
found that the focal 
length cannot be made less than the diameter of the 
may be increased, 
and in order to obtain the short focal lengths necessary | magnifications of the order of 30,000 diameters, as 
for high magnification the design of coil illustrated in compared with about 2,000 diameters, which is the 
In this, the windings are | limit for the optical microscope, the resolving power 
enclosed in an annular iron casing which is formed with | of the latter being limited by the wavelength of the 
lip-shaped poles internally so as to concentrate the | light used. 
flux over an area of small diameter. 
which the dotted lines show the magnetic lines of ' electrons is directed downwards on to an object placed panying an electron is very much shorter than that 


of metals with this apparatus, For this purpose the 
metal surface was coated with a thin film of oxide 
and as the oxide deposit was differently distributed | 
over the individual crystais the electron emission | 
varied over the surface in accordance with the crystal. 
line structure, so that the latter could be seen in the 
image formed on the screen. 

Recently we have received some particulars of a 
form of electron microscope, designed and patented | 
by Dr.-Ing. Bodo von Borries and Dr.-Ing. Ernst 
Buska, in which the “lenses” are of the electro- 
magnetic type. These microscopes are made by 
Messrs, Siemens and Halske, Berlin-Siemenstadt, to | 
to whom we are indebted for the illustrations which 
accompany this article as well as for most of the infor- 
mation on which it is based. In describing the instru- 
ment we may first refer to the diagram, Fig. 2, in 
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Fig. 2, however, 
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much the current 


Fig. 3 has been employed. 


it has been 








It will be 


Diaphragm 


between the poles as shown. 
some of the electrons will 
be scattered by the material 
of the object and others will 
be diverted by the flux, so 
L Image) pth form ar} image of the 

ject in a plane below the 
coil. That an image can be formed in 
this way depends upon the fact that 
the scattering is proportional to the 
mass concentrations at different parts 
of the object. If it be assumed that 
the object varies in thickness over its 
area, the scattering will be greater 
from the thicker parts than from the 
thinner parts. Thus the number ot 
electrons that can be diverted through 
the diaphragm shown in Fig. 3 on to 
a screen placed in the plane in which 
the image is formed will be less from 
the thick parts than from the thin 
parts; the dark parts of the image 
will thus correspond to the thick parts 
of the object and vice versa. The 
image can be focused by adjusting 
the current in the coil. 

A photograph of the electron micro 
scope in use is reproduced in Fig. |. 
on this page ; and an idea of its 
arrangement can be obtained from 
the sectional diagram, Fig. 4. The 
chamber forming the body of the 
instrument is, of course, continuously 
evacuated and the electron stream is 
produced by a hot cathode at the top 
to which a potential of 100,000 volts 
is applied. As will be seen, there are 
two electro-magnetic “lenses,” one 
above the other, the upper lens near 
which the object is placed acting like 
the objective of an optical microscope 
and the lower lens magnifying the 
virtual electron image formed by the 
upper lens similarly to the eyepiece 
of an optical microscope. For inserting 
a photographic plate or fluorescent 
screen a form of vacuum lock is provided at the bottom 
of the instrument. The position of the plate or screen 
|can be adjusted by screws operated externally which 
|move it in either of two directions at right angles. 
| after the manner of a mechanical stage for an optical 
|microscope. This will be understood on reference to 
Fig. 1. The object to be examined must be placed 
|in the field of the upper lens and for this purpose a 
specially designed plug cock is provided just above 
the lens. The plug is turned so that the passage 
| through it comes opposite to an opening in the wall 
lof the microscope body and the object, suitably 
mounted, is inserted through the hole into the passage 
through the plug, which is then turned to bring the 
object into the axis of the microscope. The object is 
then pushed vertically downwards out of the plug 
by an externally-operated plunger to bring it into the 
The whole 


562.c,) 





and object, can be adjusted laterally by means of 
fine-pitch screws, also operated externally. The 
operation occupies about a minute and a plate can 
be exchanged in two minutes. Tubes with glazed 
ends are fitted to the body, as shown in Figs. 1 and 4, 
to enable the operator to see the image on the screen. 
which he focuses by adjusting the current in the coils 
of the lenses, as previously mentioned. 

With this instrument it is possible to obtain useful 


According to de Broglie’s wave-particle 


If a stream of | theory the wavelength of the wave system accom- 
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Fig. 8. Micrococcus or Pus. x 1,000. 


of visible or ultra-violet light, and the resolving power | 


of the electron microscope is correspondingly greater. 
(Actually the electron wavelength is equal to Planck’s 
constant divided by the product of the mass into the 
velocity of the electron, but it must be remembered 
that the velocity is proportional to the square root 
of the applied voltage and allowance must also be 
made for the variation of mass with velocity in accord- 
ance with the theory of relativity. As a result of the 
high resolving power obtainable with the electron 





microscope, we understand that it is possible to detect 
with it organic or inorganic particles with dimensions | 
of the order of 100 Angstrom or even of 10 Angstrom | 
units. With the optical microscope, on the other hand, 
it is not possible to see an object which is very much | 
smaller than the wavelength of the light employed, 
which may be 3,200 Angstrom units in the case of 
ultra-violet light. 

It will be clear that to obtain good definition at the | 
high magnifications possible with the electron micro- 
scope special precautions must be taken to protect 
the instrument from mechanical vibration and from 
the effects of stray fields. The current in the coils 
of the magnetic lenses must obviously be kept ex- 
tremely steady, since its value affects their focal 
lengths, as already mentioned. The instrument lends 
itself well to the examination of viruses and bacteria, 
but to protect such organic bodies from the heating 
effect of the electron stream they are coated with an 
extremely thin film of collodion. In preparing the 
films a small drop of collodion dissolved in amyl- 
acetate is allowed to spread over the surface of water 
in which the mounted specimens have been placed. 
When the amyl-acetate has evaporated the water is 
drawn off through a cock connected to the bottom of 
the vessel and the film of collodion is deposited on the 
specimens as the water surface descends. After the 
film has been allowed to dry and harden in the air, 
the specimens can be handled without any special 
precautions and they are not injured by exposure 
to the electron stream in the microscope. 
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Fie. 11. EryeLty-Grounp ORE. 

As an example of the results obtained with the 
electron microscope in this class of work we reproduce 
in Fig. 5 a photograph of the diphtheria bacillus at a 
magnification of 18,900 diameters. The specimen, 
it should be mentioned, was not stained. An interest- 
ing comparison of the definition obtainable with the 
optical microscope and the electron microscope is 
given in Figs. 6 and 7. These both show rod-type 
intestinal bacteria of the colon-aerogenes group at 
a magnification of 10,000 diameters, but Fig. 6 was 
obtained by enlarging an optical microphotograph, 
taken at 1,000 diameters, by 10 diameters, while Fig. 7 
was obtained by enlarging an electron-microscope 
photograph taken at 4,200 diameters by 2-4 diameters. 
Although the final magnification is practically the 


same in both cases it is obvious that much more infor- | 


mation is obtainable from Fig. 7 than from Fig. 6, 
Another comparison between the results obtained with 
the optical microscope and the electron microscope can 
be made from Figs. 8 and 9, The former shows the 
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| micrococcus of pus stained and magnified 1,000 dia- 
| meters in the optical microscope and the latter shows 
'the same organism magnified 20,400 diameters in the 
jelectron microscope without staining. In addition 
| to its use in bacteriological investigations, the electron 
| microscope has numerous technical applications, two 
|of which are illustrated by Figs. 10 and 11. The 
| former shows the constituents of clay at a magnification 
| of 18,700 diameters. In this the larger black patches 
}are grains of quartz and the lighter lamellar objects 
}are the clay particles to which the plasticity of the 
substance is due. It is considered that considerable 
light can be thrown on the properties of clays, cements, 
| &c., and that valuable information on the preparation 
|of ores can be obtained by electron-microscope in- 
| vestigations. Fig. 11 shows a finely ground ore at a 
| magnification of 25,500 diameters and although the 
definition is adversely affected by reproduction, the 
size and shape of the particles can still be seen. 
Obviously it would be possible, by taking a series of 
microphotographs at intervals during the grinding 
process, to determine the relationship between the 
grinding time and the fineness of the product. 

From these few examples of the work of the electron 
microscope it will be clear that it will materially assist 
investigations in organic and inorganic chemistry, 
colloids, dyes, colours, paints, &c., especially when it 
is remembered that further progress in the design and 
operation of the instrument itself, which will render 
still higher magnifications possible, is likely to be 
achieved. 











Lavnen or H.M.S. “ Barmouru.”—H.M. boom- 
| defence vessel Barmouth was launched, complete with 
boilers and machinery on board, from the works of 
Messrs. Wm. Simons and Company, Limited, Renfrew, 
on October Il. 
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PERSONAL. 


Messrs. Vickers Limrrep, Vickers House, Broad 
way, London, 8S.W.1, inform us that the works and 
business of Messrs. Vickers Aviation Lunited and 
Mensrs The Supermarine Aviation Works (Vickers) 
Limited, are being taken over by Messrs. Viekers-Arm 


Mr. ALex. DUNBAR, director and joint 
yveneral manager of Messrs. The English Steel Corpora- 
thon Limited, Vickers Works, Sheffield, been 
ippointed chief of the Aviation Department of Messrs 
Viekers-Armstrongs Limited 

Mr. J. J. Gracte, general and 
Messrs. Coldair Limited, Wembley, has been appointed 
commercial manager of the Witton Engineering Works, 
Birmingham, of Messrs. The General Electric Company, 
Limited. Mr. N. F. T. Saunpers has been appointed 
yveneral manager of Messrs. Coldair Limited, in succession 


to Mr 


strongs Limited 


has 


managet director ol 


Ciracie. 








Messes. Oscar Morenicn AND Company, Limrrep, 
Billiter House, Billiter-street, London, E.C.3, have 
heen appointed sole agents for Messrs. Rudolf Bacher, 
Czechoslovakia 

Teo 
CONTRACTS. 

Messes. Marryvat anp Scortr, Liwrrep, 75, Clerken 

well-road, London, E.C.1, have received a contract 


from the Metropolitan Police for two electric passenger 
lifts and an electric goods lift for the police section house 
and married quarters, Tooting, and an electric passenger 


ft for the police section house Paddenswick-road, | 
Hammersmith 
Messrs. Heap, WricuTson AND Company, Limrrep, 


Teesdale Iron Works, Thornaby-on-Tees, have secured 


an order for a 100-ton stretching and levelling machine 
for aluminium sheets, which is to be installed at the 
tjanbury Works, Oxon, of Messrs. Northern Aluminium 
Company, Limited. The machine is to be built to the 


(lesigns of Messrs. Aetna Standard Engineering Company, 
Youngstown, Ohio, U.S.A., who supplied a larger unit to 
Messrs. Northern Aluminium Company some 8 years ago. 
LIMITED, 


Messrs. Derte Bopies AND Morors, 
Edgware-road, London, N.W.9, are building 38 singk 
deck motor coaches, each to carry 30 passengers, for 
service on the trunk roads of Uganda and in the region 
to the east of Lake Victoria. The chassis are supplied 


hy Messrs. Ateron Motors, Lourrep, South-street, Scots 
toun, Glasgow, W.4, and the vehicles are being shipped 
in batches from London in the liners of Messrs. Barrisn 
INDIA Sream Navigation Company Limirep, 122 
Leadenhall-street, London, E.C.3 


Messrs. Tue Siemens anp Generar Exvecrre 
RAtLWAy Stenat Company, Lourrep, East-lane, Wemb 
ley, Middlesex, have secured the contract from the 
Lomion and North Eastern Railway Company for the 
supply and installation of the whole of the new signalling 
equipment required at Liverpool-street station, and 
between that station and Bethnal Green The sehem« 


installation with relay-inter 
locking control This the third London termina 
of the Railway Company for which 38.G.E. equipment 
has been chosen, the others being King’s Cross, completed 


revepted in an all-eleetric 


is 





m 1932, and Fenchurch-street, completed in 1935 
Messes. Tue Generar Eveorrie Comrany, Limerep 
Magnet House. Kingsway, London, W.C.2, have received 


orders for 190 open type non-asymimet rie Wembley street 
lighting lanterns, suitable for 
lamps, from She tlicld 
Di-fractor street-lighting 
Urban District Council 


use with 300 to 5J00-watt 


the Corporation, and for 105 
lanterns from the Shipley 


The Pontypridd Urban District 


Council has also ordered concrete columns, Di-fractor 
lanterns and 400-watt Osira lamps for metallation on 
the Cardiff-Merthyr-road, Nantgarw, and other roads 
in the vicinity 


LAUNCHES AND TRIAL TRIPS. 


Preronia Cast ['win-screw passenger motor 
ship for the South and “aat African service two-evele 
double-acting. eight-cylinder Harland-B. and W. Diesel 
enwines Launch, October 12 Main dimensions, 504 ft 
by 76 ft.. by 37 ft Built and engined by Messrs. Harland 
and Wollt, Limited, Belfast, for Messrs. The Union-Castk 


Mail Steamship Company, Limited, London 


Aglon. 
expansion engine with cylinders titted with Andrews and 
Cameron slide valves. Trial trip, October 12 Main 
dimensions, 405 ft by 55 ft by 25 ft Built and 
engined by Messrs. William Gray and Company, Limited 
Weeat Hartlepool, to the order of Messrs. La ( ompagnic 


Single-serew general-cargo steamer; triple 


de Navigation d'Orbigny, Par s 

Bemepripar.” Twin-serew motorship for pilot 
service ; British Polar Diesel engines made by Messrs 
British Auxiliaries, Limited, under licence from Messrs. 
\. B. Atlas Diesel, Stockholm, and supplied by Messrs 
\tlas Diesel Company, Limited. London rial trip, 
follawed by delivery to Cowes, LOW October 14 
Main dimensions, 142 {t., by 27 ft., by 13 ft Built by 
Messrs. Smith's Dock Company, Limited, River Tees 





Dockyard, South Bank, Middlesbrough, to the order of 
the Corporation of Trinity Hous 
CanapDian Coat Isports.—During the first seven 


months of the present year, Canada’s unports of anthra 
cite totalled 2,000,371 of which Great Britain 
nited States 1,230,280 


tons 


supplied 543,812 tons and the lt 
tous 


| (T.Y. 


NGINEERING. 


TENDERS. 
We have received from the Department of Overseas 


Frade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 


ure stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given 


lir-Conditioning Units, two, self-contained, designed | 


for use on a 220-volt, 50-cycle, single-phase supply 
system. Electricity Supply Commission, Cape Town ; 


November 9 (T 


Round Iron Bars, 18,000, for constructional and other 
State Electricity Supply and Telephones Adminis- 
tration. Montevideo, Uruguay; November 4. (T.Y. 
27,653 38.) 


27,672 /38.) 


work 


Rotary Converter, automatic, 750 kW. Electricity 
Department, City Council, Johannesburg; Novem- 
ber 12. (T.Y. 27,731/38.) 


Machine Tools, comprising an 8 in. by 60 in. motor 
driven screw-cutting lathe, a l-in motor-driven high- 
speed drilling machine, and a motor-driven engraving 
machine suitable for small work. Union Tender and 
Supplies Board, Pretoria ; November 3. (T. 27,741/38.) 


Material, comprising mild-steel straps, 
Electricity 
27,775/38.) 


Overhead- Line 
bolts and nuts, set screws and stay wire. 
Department, Cape Town ; November 24. (T. 

Copper Wire, weather proof-cambric insulated, for 
house-service connections for voltages up to 250 volts 
toearth. Electricity Department, Cape Town ; Novem- 
ber 24. (T. 27,776/38.) 

Machine Tools and Machinery, re a travelling 
induction Diesel 


crane, lathes, motors, and a engine. 
Ministry of Communications, Alexandria, Egypt ; 
November 12 (T.Y. 27,804/38.) 


Post and 
January 


Motor-Generator Sets, 
Department, Wellington, 
T.Y. 27,818/38.) 


two. 


N.Z 


Telegraph 
9, 1939. 


Bearing Plates, mild-steel, 8 in. by 8 in., with four- 


square holes, for 60 R.B.S.S., and 4-in. flange steel rails. | 


Indian Stores Department, Engineering Branch, New 








Delhi; November 9. (T. 27,850/38.) 
Pneumati ‘ools.—Indian Stores Department Nov 
ember 16 (T.Y. 27,853/38.) 
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Die Drahtseile in der Praxis By Durr.-Inc. Ricwarp 
MEEBOLD Berlin Julius Springer [Price 6.60 
marks 


Instituto de Pe squisas Technologic as de Sao Paulo. Rela- 


terio Correspondente ao Exercicio de 1937. Bulletin 
No. 18. Contribui para o estudo dos Granitos da 
Serra da Cantareira. By Ena. L. F. pe Morars Reco 
ind Enc. T. D. pe Souza Santos. S&o Paulo, Brazil : 


Instituto de Pesquisas Technologicas de Sio Paulo 


The Iron and Steel Institute Special Report No. 23. 
Third Report of the Steel Castings Research Committee. 
London Offices of the Institute Price x. to 
Members; 10s. to Non-Members 








NOTES 


Carpirr, Wednesday. 


The Welsh Coal Trade.—-A quietly steady tone con- 
tinued to characterise most sections of the Welsh steam- 
coal market during the past week. There was aguin 
only a small volume of business under negotiation in 
the foreign trades, as overseas customers, as a rule, were 
still showing no disposition to enter into much forward 
business at present prices. Nevertheless, with the ex- 
| ception of the small grades, collieries were able to dispose 
| of their outputs without difficulty, and in some instances 
buyers were experiencing a shortage of prompt supplies. 
Most collieries still held sufficient orders on their books 
to ensure a fairly regular working at the pits for sonx 





time ahead, and as an improvement in demand was 
expected to materialise shortly under usual seasonal 
influences, no easing in current conditions was antici- 


pated. Shipments from the six chief South Wales ports 
last week reached the highest level for over twelve months. 
| They amounted to 458,400 tons, an advance of 118,500 
tons over exports in the previous week and of 27,700 tons 
over those in the corresponding week of 1937. The jump 
was due largely to better tonnage arrivals, following the 
gale in the preceding seven days. New contract business 
continued to mature very slowly and the inquiries cir- 
culating were usually only in respect of small quantities. 
Among the orders received was one from the Rouen 
| electricity undertaking for the supply over the first hal! 
|of next year of six cargoes of about 3,000 tons each. 
Supplies of best large coals were again only sparing! 
offered and with stems fairly well filled ahead the tone 
was fully steady. The sized sorts remained scarce for 
early delivery and were not easily arranged forward. 


As a result, the tone remained firm. The slow move- 
ment of small coals was again a feature. Producers 
generally were forced to add to their already heavy 


pithead stocks of these sorts, and as a result, values were 
not steadily upheld. Cokes remained in plentiful 
supply to meet a slow request. Orders for about 7,000 
tons of coke have been placed by Scandinavian users. 
Patent fuel was quiet, and pit wood was in limited supply 

The Iron and Steel Trade.—Conditions in the iron and 
steel and allied trades showed little change last week. 
| Works generally remained only partially engaged and 
new business continued to mature very slowly. 
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|\NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Cutler's Feast.—The Cutler’s Feast, held on Octo 
| ber 13, was presided over by Mr. A. J. Grant, managing 
director of Messrs. Thos. Firth and John Brown, Limited, 
and the following day many of those who attended the 
feast made a tour of that company’s works. The visitors 
saw electric furnaces tapped, and in the engineers’ small 
| tool department inspected hardness-testing machines, 
the manufacture of drills, &c. After going through the 
tyre department and the Siemens acid open-hearth 
} furnace section, the visitors were shown trepanning 
machines carrying out carly operations in the manufac 
ture of large hollow-forged boiler drums and reaction 
| chambers. The 6,000-ton press was also seen at work 
| on the production of a boiler drum, which, when finished. 

will be 584 in. in outside diameter and 33 ft. 8 in. in 








length; it will weigh 51 tons. The original ingot for 
| this forging weighed 84} tons. 
Iron and Steel_—Producers of raw and semi-finished 


materials report an increasing demand. More inquiries 
are circulating, and the freely predicted autumn revival 
in buying appears likely to materialise. In the heavy 
machinery and engineering branches a high level of 
activity is maintained. Commercial business shows signs 
of expansion, while rearmament requirements of steel 
and related products are expected to grow during the 
next few months. There is an improving demand for 
railway rolling stock, while shipbuilding requisites are 
on the up-grade. Electrical developments in various 
parts of the country are calling for considerable tonnages 
of Sheffield steel, machinery, and boiler drums. Further 
} extensions are likely to made to generating plant 
owned by Sheffield Corporation. Brisk business 
reported in most types of special steels, particularly 
stainless and heat- and acid-resisting materials. The 
tool branches are busier. Sheftield Chamber of Com 
merce reports the receipt of the following inquiries : 
From South Africa, for special steels ; from Venezuelz. 
for steel products; from Greece, for spares of corn 
| threshing machines; from South America, for spiral 
| drills, machine cutting and lathe and from 
| London, for engineers’ small tools. 


be 


tools ; 


South Yorkshire Coal Trade.—There is an improving 
|}demand for coal on both home and inland account 
| ieee furnaces are operating locally. Public-utility 


concerns are taking larger tonnages of gas coal and 
smalls for the generation of electricity. House coal is 
a brighter market. There a sustained demand for 
best hards for export, supplies being on the short side 
Bunker coal shows little change. Exports from Hull. 
Grimsby, and Immingham last week totalled 54,585 tons, 
as compared with 74,000 tons in the corresponding week 
last year. Total shipments (foreign and coastwise, 
cargo and bunkers) from Humber ports, including Goole, 
during the first nine months of the year totalled about 
5,000,000, or roughly 1,300,000 tons than in the 
corresponding period last year. 


Is 


less 








Potisnh COLLIERY INDUSTRY Poland exported 
6,572,000 tons of coal during the first seven months of 


* 





1938, as compared with 6,336,100 tons ¢ xported during 
the corresponding period of 1937 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

_ The Cleveland Iron Trade.—The position of Cleveland 
pig producers has been strengthened by continued light 
intermittent output and depletion of stocks of Conti- 
nental iron, further purchase of which is virtually pro- 
hibited by present conditions. Demand is gradually 
expanding and outlook is regarded as brighter than for 
some considerable time. Foundry owners are turning 
out Increasing tonnage and are using a good deal more 
local iron than recently. There is little Cleveland pig 
stored and the tonnage lying at the blast furnaces is 
slowly, but steadily decreasing. Production promises 
to be larger and more regular in the near future, but 
return to continuous make is not yet in sight. Merchants 
are handling a fair amount of tonnage, but are still 
unable to recapture old and valued Continental customers 
who were compelled to seek other sources of supply 
when Tees-side brands were unobtainable. Parcels of 
foreign iron are offered at low figures, but import duty 
and other charges, together with the loyalty agreement 
between Tees-side makers and consumers, which concedes 
the latter a rebate of 5s. a ton, prevents business of 
moment. Fixed prices of Cleveland pig are based on 
No. 3 quality at 109s. delivered to local firms. 


Hematite.—East Coast hematite is in improving 
demand, and restricted make is not quite adequate for 
requirements. While the unsatisfactory statistical posi- 
tion continues to hamper business, buyers are taking 
increasing interest in the market and have placed a 
few orders. Burdensome stocks are at last decreasing. 
Withdrawals are far from large, but they promise to 
continue and are expected to increase. Makers’ own 
consuming works are absorbing more iron than for a 
lengthy period. Users dependent on the market for 
supplies still confine purchases for needs up to the end 
of the year in the continued belief that stabilised values 
will not be maintained beyond that period. Quotations 
keep at the equivalent of No. 1 hematite at 133s. 
delivered to North of England areas. 


Basic Iron.—Stocks of basic iron ate considerable 
and output is rather excessive, but there is none on sale. 
Makers continue to retain production for requirements 
of their steel works. The nominal quotation is 100s. 


Foreign Ore.—Consumers of foreign ore are still off 
the market, but while overstocked are accepting larger 
deliveries against old contracts. Unloadings to date 
this month amount to 39,651 tons, compared with 
26,850 tons for the corresponding part of September. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and in little request. Local users are amply 
covered to the end of the year and disinclined to negotiate 
tor supplies over periods well ahead. Good medium 
qualities are on sale at 27s. 6d. at the ovens. 


Manufactured Iron and Steel.—Semi-finished iron and 
steel producers have a good deal of material on hand 
and are keen to book orders, but users while better 
occupied than recently have contracts against which to 
tlraw and little occasion to buy. Most finished iron and 
steel plant is still running at well below capacity, but 
customers are distributing specifications with more 
freedom than of late and negotiations for new business 
are not entirely confined to home inquiries. Heavy steel 
producers are busy and manufacturers of several other 
commodities are producing more tonnage than recently. 
For home trade principal market quotations are : Common 
iron bars, 131. 5s.; steel bars, 111. 18s.; soft steel 
billets, 7l. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel 
ship rivets, 151. 2s. 6d.; iron ship rivets, 171. 5s.; steel 
constructional rivets, 161. 5s.; steel boiler plates, 
Ill. 18s. ; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 111. 0s. 6d. ; steel joists, 111. Os. 6d.; Tees, 
12. Os, 6d. ; heavy sections of steel rails, 101. 15s. 6d.; fish 
plates, 141. 15s. 6d. ; black sheets, No. 24 gauge, 151. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 181. 10s. 


Scrap.—One or two branches of the scrap market 
ure quite active. Steel is in only moderate request and 
deliveries are subject to allocation on a very limited 
scale, but light cast iron is well taken up and the minimum 
price is 55s., while heavy cast iron commands 72s. 6d.,and 
machinery metal is difficult to obtain at 80s. 








RapiaL Drive wire Pre-SELective GEAR. ADDEN- 
buM.—In connection with the description of the radial 
drill with pre-selective gear made by Messrs.. The Raboma- 
Maschinenfabrik Hermann Schoering, on page 375 ante, 
we are asked to state that the agents for these tools in 
this country are Messrs. George H. Alexander Machinery, 
Limited, 82, 83 and 84, Coleshill-street, Birmingham, 4. 


PropucTION oF Pic-IRoN AND STEEL IN GREAT 
Brirain.—_The monthly memorandum of the British 
Iron and Steel Federation, Steel House, Tothill-street, 
London, 8.W.1, shows that there were 77 blast furnaces 
in operation at the end of September, compared with 
Sl at the end of August. The production of pig-iron in 
September was 429,800 tons, against 443,000 tons in 
August, and 726,600 tons in September, 1937. The 
September output of steel ingots and castings totalled 
754,700 tons, compared with 658,900 tons in August 
and 1,163,000 tons in September, 1937. At the end of 
September, 1938, there were 28 additional open-hearth 
steel furnaces in operation, compared with the end of 
August, and four more compared with the close of June. 
The working month for pig-iron was a day short of 
August, and, on this basis, pig-iron production has been 
fully maintained. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—There has been no change in the 
state of the Scottish steel trade over the week, but 
now that the war scare has passed there is the possibility 
of business beginning to open out before long. The 
world, on the whole, being still unsettled, it may take 
some time before conditions revert to normal. In 
the meantime, buyers are holding back and are only 
sending in specifications for their actual requirements 
and it is with some difficulty that plant is being kept in 
operation even at the current lower output level. Ship 
plates are moving very slowly owing to the dearth of 
orders for mercantile vessels, but an improvement in 
the demand is expected when the Admiralty enters the 
market with orders for new naval tonnage, and it is 
hoped that the aircraft-carrier placed at Fairfield last 
week will be the forerunner of a number of other Govern- 
ment orders. Structural steel is somewhat patchy 
and although there is a fair inquiry, new business is 
scarce. In the black-steel sheet trade a dull tone prevails 
and broken-time is still general. There are great hopes 
that there will be a demand for a considerable tonnage 
of sheets from the automobile industry, but this may be 
delayed somewhat owing to the present temper of the 
general public, due to the uncertain international 
position. The requirements of certain defence schemes 
will, however, absorb a fair tonnage in the near future. 
The outlook for the steel trade overall is a little obscure 
at the moment, but the general feeling is that a better 
state will prevail before very long. The following are the 
current prices :—Boiler plates, 111. 18s. per ton; ship 
plates, 11/. 8s. per ton; sections, 111. 0s. 6d. per ton ; 
medium plates, 13/. per tons black-steel sheets, No. 24 
gauge, in minimum 4-ton lots, 151. 15s. rton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 18/. 10s. per ton, all delivered at Glasgow 
stations. 

Malleable Iron Trade.——No improvement can _ be 
reported in connection with the malleable-iron trade of 
the West of Scotland, and short-time is, unfortunately, 
very general. New business is extremely scarce as 
buyers are not inclined to enter into fresh commitments 
except where actually necessary, and orders against 
existing contracts are coming in very slowly. The 
re-rollers of steel bars are also finding things very unsatis- 
factory and production has been curtailed. Prices show 
no change and are as follows :—Crown bars, 131. 5s. 
per ton for home delivery or export ; re-rolled steel bars, 
121. 138. per ton for home delivery, and 11/. per ton 
for export ; No. 3 bars, 121. 15s. per ton, and No. 4 bars, 
131. 5s. per ton, both for home delivery. 


Scottish Pig-Iron Trade.—The pig-iron trade of Scotland 
is at present very quiet and all demands from the steel 
works and the foundries are easily met. The output 
of the eleven furnaces now in blast is more than ample 
to cover the current demand and stocks are steadily 
increasing. Although this is an unfortunate state of 
affairs, these stocks may be a very valuable asset at no 
distant date as the political outlook is not too good yet 
and a state of emergency might arise suddenly. There 
are six furnaces now producing hematite, four on foundry 
iron, and one on basic iron. Prices are steady and the 
following are to-day’s market quotations :—Hematite, 
6l. 13s. per ton, and basic iron, 51. 7s. 6d. per ton, both 
delivered at the steel works; foundry iron, No. 1, 
61. Os. 6d. per ton, and No. 3, 5l. 188. per ton, both on 
trucks at makers’ yards. 

Shipbuilding.—After recent developments in political 
affairs on the Continent, it is not unnatural to find 
different nations deciding to push on with their several 
warship programmes. Our own Government now seems 
determined to accelerate construction, and several 
contracts under the 1938 naval programme are likely 
to be given out shortly. These will be very welcome at 
time when mercantile orders are so scarce. Last week, 
the Admiralty announced that, subject to the settlement 
of certain points of detail, the large aircraft-carrier 
Implacable, will be built by Messrs. The Fairfield Ship- 
building and Engineering Company, Limited, Govan. 


This is one of the first of a series of orders under the | 


1938 programme. Messrs. Ferguson Brothers, Limited, 
Port-Glasgow, have received a contract from the Crown 
Agents for the Colonies to build a twin-screw Diesel- 
engined cargo and passenger vessel for service with the 
Transport and Harbours Department of the British 
Guiana Railways. This vessel will be very similar to the 
Pomeroon and Lady Northcote, which were each built 
by Messrs. Ferguson Brothers some time ago. 

Re-Opening of Atlas Works.—The large amount of 
Government work placed recently with Messrs. The 
North British Locomotive Company, Limited, Springburn, 
Glasgow, has necessitated the re-opening of their Atlas 
Works in Springburn, which has been closed since May, 
1923. New machinery has been installed and when 
further additional plant has been erected a considerable 
number of workmen will find employment. 








Nores on Cutting Fivurps.——Messrs. Alexander Duck 
ham and Company, Limited, Duckham House, 16 and 18 
Cannon-street, London, E.C.4, have issued an eight-page 
leaflet entitled Notes on Cutting Fluids. This, which is 
intended for the use of works staffs, describes the func- 
tions of cutting fluids, the nature and properties of neat 
mineral, fatty and blended oils, and of soluble oils and 
cutting pastes, and then proceeds to a consideration of 
such matters as the difficulties likely to be met with in 
the use of cutting oils and the treatment and prevention 
of dermatitis among users of cutting lubricants. Copies 
of the leaflet (No. 87) may be obtained on application to 








Messrs. Duckham at the address given above. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, 8.W.1. General 
Meeting. Presidential Address by Mr. David E. Roberts. 
Yorkshire Branch: Thursday, October 27, 6.30 p.m., 
The Literary and Philosophical Hall, Halifax. ‘‘ The 
Sub-Committee re Tungsten Carbide Tools’ Report on 
Carbide Tools,” to be presented by Professor Dempster 
Smith. North-Western Branch: Thursday, October 27, 
7.15 p.m., The Engineers’ Club, Manchester. ‘‘ Exhaust 
Systems of Two-Stroke Engines,” by Mr. H. O. Farmer. 

Institution or Crviz Enotneers.—Northern Ireland 
Assocvation: Monday, October 24, 6.15 p.m., The 
Queen's University, Belfast. Chairman’s Address, by 
Mr. Robert Ferguson. South Wales and Monmouthshire 
Association: Tuesday, October 25, 6.30 p.m., The 
Engineers’ Institute, Park-place, Cardiff. Ghatrmen's 
Address, by Mr. H. W. B. Cotterill. Birmingham and 
District Association: Thursday, October 27, 6 p.m., 
The James Watt Memorial Institute, Birmingham. 
Chairman's Address, by Mr. E. H. Ford. 

InstrruTIon or Exgcrrican Enoatnerers.—WNorth- 
Eastern Centre: Monday, October 24, 6.15 p.m., The 
Newe House, Pilgrim-street, Newcastle-upon-Tyne. 
Chairman’s Address, by Mr. F. A. Orchard. Institution : 
jane we October 24, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussion 
on “ Engineering Training in Relation to Present Condi- 
tions,” to be opened by the President, Dr. A. P. M. 
Fleming. Hast Midland Sub-Centre : Tuesday, October 


25, 6.45 p.m., Loughborough College, Loughborough. 
‘** Recent Progress in Power Rectifiers and Their Applica- 
tions,” by Dr. W. G. Thompson. Scottish Centre : 


Tuesday, October 25, 7 p.m., The North British Station 
Hotel, Edinburgh. ‘‘ Line Protection by Petersen Coils, 
with Special Reference to Conditions Prevailing in Great 
Britain,” by Mr. H. W. Taylor and Dr. P. F. Stritzl. 
North Midland Centre: Tuesday, October 25, 7 p.m., 
The Hotel Metropole, King-street, Leeds. “‘ Safeguards 
Against Interruptions of Supply,” by Messrs. H. W. 
Clothier, B. H. Leeson and i. Leyburn. Jrish Centre : 
Thursday, October 27, 6 p.m., Trinity College, Dublin. 
Chairman’s Address, by Mr. J. W. O'Neill. West Wales 
(Swansea) Sub-Centre : Thursday, October 27, 6.30 p.m., 
The Technical College, Mount Pleasant, Swansea. 
Chairman’s Address, by Mr. J. E. Dawtrey. 

Norru-Easr Coast INstirution OF ENGINEERS AND 
SuirsurtpEers.—Sunderland Branch: Monday, October 
24, 7.15 p.m., The Technical College, Sunderland. “ The 


| Activities of the Teddington Tan!:,” by Dr. G. Hughes. 


Tees-Side Branch: Thursday, October 27, 7.30 p.m., 
The Cleveland Scientific and Technical Institution, 
Corporation-road, Middlesbrough. (i) Address by the 
President, Major T. Russell Cairns. (ii) Address by the 
Branch Chairman, Mr. R. Boardman. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, October 24, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, &2. Presidential Address, by Mr. 
P.C. Kidner. Also at the Birmingham Centre : Tuesday, 
October 25, 7.30 p.m., The James Watt Memorial Insti- 
tute, Birmingham. Leeds Centre : Wednesday, October 
26, 7.15 p.m., The Hotel Metropole, King-street, Leeds. 
“The Modern Car from the Owner-Driver’s Point of 
View,” by Mr. Geoffrey Smith, to be read by Mr. Douglas 
Clease. 

INsTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, October 25, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. ‘‘ The Problems of Indus- 
trial Planning,” by Mr. Hugh Beaver. 

[ron AND Steet InstrruTe.—Wednesday, October 26, 
The Institution of Civil Engineers, Great George-street, 
Westminster, 8.W.1. Autumn Meeting. Morning 
Session at 10 a.m. Afternoon Session at 2.30 p.m. A 
selection of the papers prepared for the abandoned Joint 
Meeting with I've InstrruTe or Mertats in New York, 
and given in ENGINEERING, on page 199, will be read. 

INstirutE OF Metats.—London Local Section : Wed- 
nesday, October 26, 8 p.m., The Royal School of Mines, 
South Kensington, 8.W.7. ‘“ Electron Diffraction and 
Surface Wear,” by Professor G. I. Finch. Institute : 
‘Rhursday, October 27, The Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, 5.W.1. Autumn 
Meeting. Morning Session at 10 a.m. Afternoon Session 
at 2.30 p.m. A selection of the papers prepared for the 
abandoned Joint Meeting with THe Iron anp STEEL 
INSTITUTE in New York, and given in ENGINEERING, on 
page 199, will be read. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








ELECTRIFICATION OF THE ANCONA-BoLoGNa-MILAN 
Lrvne.—The new electric trains on the Ancona-Bologna- 
Milan line are to be placed in service and the new 
schedule will be officially inaugurated on October 28. 
We understand that the journey from Milan to Bologna, 
a distance of some 130 miles, will be accomplished in 
{ hour and 50 minutes. 





GENERATION OF ELecTRICITY IN NoRTHERN IRELAND. 
—The official return furnished by the Ministry of Com- 
merce, Chichester-street, Belfast, shows that the total 
number of units of electricity generated by authorised 
undertakers in Northern Ireland during the first nine 
months of the present year was 171,193,000, compared 
with 161,078,000 units in the corresponding period of 
1937. The difference of 10,115,000 units constitutes an 
increase of 6-2 per cent, 
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AT THE CORBY TUBE WORKS. 


(For Description, see Page 469.) 
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Fie. 10. Liaurina Frrrineg For GaLvaNtstne 
SHOP, 

rue ITALIAN DrsTROYVERS FUCTLIER} AND 

AScCARO The two Ltalian ce stroyers Fuciliere and 


Asearo have recently been launched, the former at the 
Ancona shipyard of Messrs. 8S. A. Cantieri Riuniti and 
the latter at the Orlando vard of Messrs. Odero-Terni 


Orlando These veasels have a displacement of 1,648 
tons and the designed horse-power of the engines is 
$8,000, giving them a speea of 39 knots. The arma 
ment comprises four 4°7-in. guns, 10 smaller anti-air 


eraft-guns and six torpedo tubes 


Roap Briper ar Brimspown STation On the 
—_—— of the Enfield Urban District Council, the 
Minister of Transport has made a grant from the Road 
Fund towards the cost of constructing a road bridge, 
) ft. wide, over the Cambridge main line of the London 
and North Eastern Railway at Brimsdown Station. The 
bridge will replace the existing level crossing at Brims 
down Station. and also enable road traffic to avoid the 
level crossing in Ordnance-road. Together with approach 
roads, the bridge will have a length of about 660 yards, 
and the estimated cost is 45,000! It is designed to 
accommodate a 30-ft. carriageway and two footpaths 
At one end it will join Green-street and at the other 
Millbank-lane. It is proposed to put the work in hand 
as soon as tenders have been received and approved, 
snd the scheme will probably be completed in about two 
years from the date of commencement 
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480 | useful in the future. 
481 | correspondent pointed out last week, in our columns, 
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to render to his country an infinitely greater service. 
If he had had his allotted task, if he had trained for 
it, if he had learned to know his colleagues, and if 
he knew from whom he should take orders, the 
efficiency of those volunteers would be multiplied 
| one hundred-fold . . . We must not wait for this 
organisation until a crisis occurs. ... We must 
do it now.” 

Exactly! The task allotted and training before- 
hand—the points are our very own, and the words 
might almost have been soto! It is indeed hearten- 
ing to learn that the Government at last intends 
making a move to correct the weaknesses which have 
| disclosed themselves. Elected in 1935 on the plea 
of filling up the gaps in our defence, there are still 
as Sir Thomas Inskip admits and as we know too 
| well, gaps to be filled. Government Departments 
| have been inundated with offers; our Institutions 
received thousands of replies to the forms sent out, 





479 | and all have now lists which they hope will prove, 


But this is not enough. A 


that three weeks ago young men seeking jobs could 
find no one to tell them what to do. As Sir John 


185 Simon says, let us tell them now, before the next 


| crisis comes. The Institutions can produce evidence 
|of the existence of a very large mass of volunteer 
ability of a technical character ready to be placed 
at the Government’s disposal, and in the face of 
j this widespread demonstration the Cabinet will 
j|incur very grave responsibility if it now neglects 
;to make use of what events have thus placed in 
|its hands. The crisis brought the country face to 
face with realities, and the time is past when every- 
thing should, for political reasons, be carried on by 
hush-hush methods. Other nations who profess 
and call themselves peaceable are totally mobi- 
lised, and there is no reason why we should evoke 
criticism if we adopt similar methods. We have 
widely advertised our air-raid precautions, but no 
war that we may become embroiled in against our 
will, will be won by evacuations and the construc- 
tion of funk holes. Indeed, almost too much 
j attention has been paid to such matters, and the 
| nation is in danger of developing an inferiority com- 
plex which is leading to the idea that all that can 
| be done is to prepare for visitations by air raiders. 
| As a nation we have, of course, no wish to be 
| provocative, and for this reason have stressed 
| Defence, but it is a well-known maxim that the 
best form of defence is attack, and it is quite time 
worthy 





that the country adopted steps more 
of it. 

Many months ago, in anticipation of some such 
situation, the Institution of Civil Engineers circu- 
larised its members, being we believe the first to do 
so, but the guarded way in which they were required 
to act resulted in many failing to realise the pur- 
port of the move. We would be better advised if 
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Wellington, 


we planned more in the open, which alone in this 
country of voluntary effort will make any such 
service a success. Let us recruit for the work 


'trade. Although in the protracted struggle of those 
| years, all the views set forth did not prove to be 
| infallible, the words of the title recur forcibly to 





: . 4 . . | . eae r ‘ 
>|} one in view of all that has been said and written | as we do for the Territorial Forces, and lay our plans 


|in the past three weeks on the mobilisation of our| with the possibility of large-scale operations in 


| people against the possibility of renewed inter- | view. 
‘national trouble. Our sentiments on this subject | From what we see around us every day, we all have 
| are well known, and we have reason to believe are | come to regard modern life as a very high-speed 
|approved by a large circle among engineers and | business. Any war between leading nations into 
‘others. That such views are now widespread is| which we may be drawn will, without a doubt, 
|made evident by the Prime Minister’s references|be a very high-speed war. We shall be in it on 
‘to the spontaneous offers of service which poured |a large scale at once, and, as in chess, football, 
in from all sides during the days of the crisis ;|or any other form of contest, it will be suicidal if 
| but little could be more striking in this connection | we throw away a lead to an opponent, or give him 
| than the coincidence between the words of the| choice of move. It is the task of a good player to 
leading article in our issue of October 7, and one | anticipate, as far as possible, his opponent’s strategy 
| of the passages of Sir John Simon’s speech at the | and to take the earliest steps not only to make it 
| 310th Cutlers’ Feast at Sheffield on the 13th inst. | abortive, but to confront him with conditions likely 
| "The latter is worth putting on record in these | to bring about a favourable issue. We can only do 
columns, since it so fully bears out the position we | this by anticipating critical conditions, and prepar- 
| stood for after the last war and have maintained | ing ourselves accordingly. There are many directions 
|ever since. With regard to the last-minute offers | in which there is much to be done, but at the moment 
| made, Sir John Simon said: “ It is true that many | we are only concerned in the organisation of the 
| calls for service had already been made and had | engineering ability which is obviously available. 
Among others, two points seem to have emerged from 


|evoked a fine response... . But how much more 
| valuable these voluntary offers of help would be if, | the late crisis. One was that, as in 1914, useful tech- 


|in each case, the choice and allotment of essential | nical men went off again on ordinary Territorial 
national work had been made beforehand. If the | Service, and the other that when specialist offers 
willing citizen of a fortnight ago had known before- | were made for organisation of a kind proved in 
| hand where he was wanted he would have been able | 1918 to be most valuable, the reply was that it 
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was not known whether anything of the kind would 
be wanted, but the offer would be borne in mind. 
The first defect is undoubtedly due to the fact 
that although in certain ways the provision for 
specialist Territorial Service has been expanded in 
recent years, it is still quite inadequate to meet 
the wish of technical men willing to apply their 
energy to some work of the kind; and in default 
of anything else, and of any alternative organisa- 
tion with regard to supplies to which they can 
attach themselves, they have very naturally done 
what seemed to them best in the circumstances. 
The second point referred to seems to reveal, we 
regret to say, the absence of any such skeleton plan 
as we have referred to on previous occasions, and 
which possibly now the Government, if we may 
judge from Sir John Simon's remarks, will now be 
more ready to consider. 

\fter the last war, Captain Riall Sankey, 
whose views were official 
quarters as well as in the whole engineering world, 
urged the formation of a Corps of Engineers, a 
proposal we very heartily endorsed.* This, un 
doubtedly, is one direction in which the present offers 
to the Government might well be utilised. It could 
be made to embrace all the special sections which 
proved so invaluable in the Great War, and others 
which may have since developed, and it could act 
as an auxiliary feeder for the rapid expansion of 
forces in the field ; but it would have to be organised 
with some imagination in anticipation of possibili 
ties, instead of waiting until events disclosed a need. 
That way only loss of time can come, possibily with 
fatal results. Thus we might draw on the civil, 
mechanical, electrical, automobile, structural, fuel, 
chemical and other specialist talent, and hold it 
at a moments 
notice, just as reservists join up on orders to do 
Training would be necessary and instruction 
in military methods, but these would be only too 
willingly accepted if they carried with them the 
knowledge that in a crisis such engineers would be 
put to jobs they could perform efficiently. 

There is, of course, the complementary organisa- 
tion, of men not able to take the field, either by 
reason of the fact that they should be regarded 
properly as keymen, or on account of physical or 
other disability. Such should detail 
which officials are indispensible for munition or other 


respected throughout 


and its sub-divisions ready for use 


a0. 


organisation 


work, which may be replaced by others, and who 
could be brought in from outside to fill the vacancies 
created, or the positions which increasing require 
ments might necessitate. 

he lists prepared by the Institutions would form 
1 good starting point for work of this kind, but 
The work will clearly want 
carefully co-ordinating. It will be found, for 
instance, that members of more than one 
body have filled up forms for all, in the hope that 
if they did not get a job from one they might from 
another. That will not do for the future 
should be detailed for the job he could do best. 
If events turned so that in some directions our pre 
parations proved superfluous, it would far 
better than if, as in the recent days, they proved 
deticient, and any surplus could be easily transferred 
and absorbed on other work for which the indivi 
duals might still be useful as specialists. It follows 
that any such scheme must be in the hands of an 


only a starting point. 


some 


everyone 


be 


energetic and progressive Government department, 
presided over preferably by a non-politician, and, 
to give the civilian confidence, by a broad-minded 
business man able to absorb the military needs of 
the case, but yet able to consider sympathetically, 
and in the light of inside knowledge, not only the 
industrial side of the supplies question, but also the 
peculiar aptitude for special classes of work of civilian 
engineers drawn both from the professional and 
industrial spheres. The last war brought forward 
several such leaders, able without the use of the 
political platform to win the confidence of the nation 
and loyally served, and we believe the Prime Minister 
could take few steps at the present time likely to 
add more to our confidence for the future, than 
early to lay the foundation of some such scheme. 
The man in the street knows well enough that 
war will turn on engineering proficiency, and he 
therefore has every right also to know that our 


* See ¢.g. ENGINEERING, vol. cx, page 577 (1920) 
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engineering talent, as good as that of any other 
nation, will not be allowed to run to waste, but will 
he applied to the best possible purpose. 








TRANSPORT, COMFORT 
AND SPEED. 


In recent vears, passenger transport, in this, as 
in most other countries, has developed and is still 
developing in the two main directions of comfort 
and speed. It is not difficult to produce arguments 
in support of this statement ; and the task is made 
by the propaganda issued by those con- 
cerned, who naturally are anxious that the efforts 
they are making should not be overlooked. In 
fact, one railway company a short time ago went 
to the trouble of rejuvenating an express train of 
fifty years ago, so that passengers of to-day could 
see in how much greater luxury it was possible for 
them to travel than their forebears. The contrast 
was striking enough. Even so, some critics contended 
that comparison existing main-line 
equipment and some of the suburban rolling stock 
that is still in use would have formed a juster 
picture of the position. It must, however, 
agreed that recent trains, such as the Coronation, 
West Riding and Hook Continental on the London 
and North Eastern Railway, not to speak of their 
counterparts on the London Midland and Scottish 
Railway, and to a less extent on the other two main- 
line systems, show what can be done to increase the 
comfort of the passengers. ‘Thus it is hoped that 
a state of railway-mindedness will be stimulated in 
the public which will, in due course, be reflected 
in the balance 

In the United States matters have gone further in 
the way of providing increasing comfort than in 
this country, the avowed object being to do some- 
thing to counteract the continued fall in passenger 
traffic. Even may think that this 
hardly the right and may have doubts 
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we may perhaps hint that this is another direction 
in which efforts might be made to attain a higher 
general average. 

It is also interesting to discuss Mr. Szlumper’s 
dictum regarding the general average in its relation 
to speed. This is a question of greater universality 
than that of comfort and must be considered in 
connection with other forms of transport besides 
railways. Indeed, most invention and development 
in the commodity of transport seem to be aimed at 
reducing the transit time between any two points. 
The letter post was relieved of much of its burden 
by the telegraph, which in turn has been partly) 
superseded by the telephone, and more recently 
by the aeroplane, since large packages can now be 
sent from Europe to the Far East in a few days. 
The canal lost traffic to the railways owing to the 
influence of the same factor. Now the railways 
are suffering from the advent of the motor car and 
the aeroplane. While the effect of the latter on 
conveyance by ship has yet to be determined, it 
will undoubtedly bring about some changes, and 
these may become more profound as the rapid 
progress in design makes its influence felt. At the 
same time, development in the direction of increased 


|speeds is taking place in all forms of transport. 


Against ships of immense carrying power and high 
velocity, on the one hand, may be placed a large 
number of trains performing longer or shorter 
journeys at average speeds of well over 60 m.p.h. 


|On the roads the position is the same. and this 


whether it will be permanently efficacious, will be | 
interested in an account of some of the more recently | 


constructed American trains, which was given by 
Sir Evelyn Wrench in an article that appeared in 
The Times last week. Not only is it the case that 
the upholstery, fittings and ventilating apparatus 
on such trains as the Southern Pacifie’s Daylight 
Limited, which plies between San Francisco and 
Los Angeles, are far in advance of anything which 


has been yet attained in Great Britain, but the 
travelling staff has been trained to a pitch of 
courtesy and deference which, in the old world, 


is associated with royal palaces, embassies and 
country houses of the Added to 
this, a lo carte, not table dhéte, meals are served, 
at prices calculated to make railway travellers in 
this country envious, and in a style worthy of a 
luxury hotel. Further, though are not sure 
whether this should not be placed on the other side 
of the balance sheet, a full complement of music 
and other entertainment is provided. 

Whether such a policy will have the desired result 
of re-attracting lost traftic remains to be seen. At 
the moment it does not appear to have had that 
effect, though, in this country, there is no doubt 
that these limited trains, taken as separate units, 
have proved most attractive financially. On the 
other hand, as Mr. G. 8. Szlumper points out in the 
inaugural address which he delivered to the Institute 
of Transport on Monday, October 10, such trains 
have, to some extent, an unfavourable effect on the 
remainder of the In other words, the 
provision of the superlative has had to take place 
at the expense of the general average. We are 
glad, therefore, to learn that this larger and more 
profitable average field is now receiving its share of 
attention, and we agree with Mr. Szlumper that a 
movement in this direction will bring its reward 
at a rate of expenditure. After all, the 
number of passengers who wish to, or can, travel 
in a luxury train forms only a small proportion 
of the total, and it would, therefore, be a wise policy 
if greater attention were paid to a general improve- 
ment in the seating, lighting and heating accommo- 


ancien régime . 


we 


services. 


lowe 


dation of all the passenger rolling stock. This 
could often be carried out at no great expense. 
If, moreover, it is asking too much to expect 


ambassadorial manners from the whole of the staff, 


year’s motor exhibition contains cars which are 
said to be capable of speeds exceeding 100 m.p.h., 
a state of things which, for more than one reason, 
will make the righteous grieve. In the air the same 
tale could be told, while similar improvements, all 
undertaken with the idea of reducing, if not eliminat- 
ing, the effect of the time factor, are taking place 
in the less materialistic forms of communication, 
such as telegraphy and telephony. 

Such a development has, of course, its satisfac- 
torv side. The personal relationships which were 
established recently at Godesberg and Munich 
could not have been effected, or at least could not 


| have been effected so rapidly, without the use of 


| the aeroplane. 


And it may well be argued that 
in these cases speed was the essence of the contract. 


| The existence of speedy world-wide communication 





does, we believe, something, even in normal times, 
to resolve international misunderstandings, while 
within the confines of this country it is not altogether 
disadvantageous that it is now possible to travel 
between London and Birmingham by rail in less 
than two hours, compared with the six hours of one 
hundred years ago. Further instances leading to 
the same conclusion could, of course, be quoted, and 
are quite familiar to all those who have studied 
the subject. 

We are glad, however, to see that Mr. Szlumper 
realises that speed is not necessarily nor universally 
a benefit, nor, perhaps, that it is worthy of attain- 
ment as an end in itself. To begin with, on railways 
at least, it is bound up with the not altogether easy 
problem of punctuality. It is of no advantage 
either to the railway or to the passenger to schedule 
a train to run between two points in two hours 
at say, 70 m.p.h., when traffic conditions as often 
as not prevent the journey being performed in that 
time. In other words, punctuality is as important 
as speed, if not more so. Punctuality cannot. 
however, be maintained if no margin for the recovery 
of time due to exceptional circumstances is possible, 
or if experience shows that, for one reason or another, 
the schedule cannot be maintained. In this con- 
nection it is interesting to note that during last 
summer some of the fastest services in both Germany 
and France were decelerated, while the same ten- 
dency is also noticeable in the time-tables which 
came into force in this country last month. There 
is no need to deplore this. It partly arises, no doubt. 
from operating experience. It probably is also 
partly due to the increasing popularity of the 
fastest trains rendering the provision of more 
accommodation necessary with the natural result 
that the timings arranged for the original lightet 
trains are no longer physically possible. 

On the roads the same argument applies. In 
this country it is obvious that speeds of 100 m.p.h 
can only be used occasionally, even by the most 
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reckless driver, and even assuming this possibility | tant factor, is the improvement in roads which | Volkswagen, should it ever enter into unsubsidised 


it is a little difficult to see what would be gained by 
Here, again, the average is| junction with a widespread demand for economical 


their employment. 
more important than the maximum, and reliability 
probably more useful than either. In the air, the 
same is true though here, of course, the maximum 
may be placed higher. Broadly, therefore, quite 
apart from risks to life and material, there is a 
speed which economically it is not advantageous 
to exceed. As Mr. Szlumper rightly points out, 
the question is how each form of transport (and 
there is room for them all) is to fulfil its own function, 
its whole function and nothing but its function. 
Is it to do this on the basis of speed or on the 
hasis of cost of providing the service? Is there 
to be co-ordination, whatever that may imply, 
or is there to be nationalisation as the only means 
of avoiding waste effort and uneconomic competi- 
tion? Unfortunately, Mr. Szlumper gives no 
answer to these questions except to deplore both 
co-ordination and nationalisation and to hope 
that further education in the science of transport 
will lead to some useful result. 


In our view, a solution on the basis of cost seems | 


to offer the best field for research and, perhaps, 
The basis of speed we should 
like to see rejected. As we have pointed out, it has 
grave disadvantages. The world, Mr. Max 
Beerbohm pointed out in a recent broadcast talk, 
has succumbed meekly to the ideal of speed regarded 
as an end in itself, but has the pursuit of that ideal 
added a cubit to our stature. 
our quotation from Mr. Beerbohm, has always 
been acknowledged to be great fun and as much 
literature shows, to contain the elements of exhilara- 
tion and romance. It also, however, contains the 
elements of danger which may more than compensate 
for these imponderable advantages. There is no 
doubt that the present reliance on speed is causing 
the loss of numerous lives which might otherwise 
be saved. It is also in many ways increasing the 
tempo of existence and forcing us, sometimes 
unwillingly, to live in a way which leads us to 
neglect many things, corporeal and spiritual, to which 
it might be well that more attention should be paid. 


ultimate success. 


as 








THE MOTOR EXHIBITION 
AT EARL’S COURT. 

As we pointed out recently,* car production for 
the home market is probably nearing its peak, 
though it is perhaps too early to assume that the 
set-back experienced during the present year is 
anything more than temporary. There can be little 
doubt, however, that any great future expansion of 
the industry will have to be on a basis of expo 
trade. Fortunately, there is every indication that 
our manufacturers are fully alive to this probability, 


and that in some cases suitability for the export | 
market is a leading consideration in the minds of | 


designers. In view of the influence on design of 
taxation and running costs in this country, it is 
exceedingly fortunate for our manufacturers that 
the differentiation in the type of car used in various 
countries is tending to die out. It is probable 
that the majority of designers of to-day are not 
even aware of the extent of this differentiation in 


Speed, to continue | 





| results 
| concomitant difficulty in steering, on winding roads, 
| and 
| desirable 
| catering for both the British and foreign markets | raise the cost of the individual car, or, as suggested 


has been taking place all over the world, in con- 


jrunning. It may be said without hesitation that, 


| world-wide appeal, and that restrictions on the 
}expansion of our exports are in no way imposed 
 entioche due to the existence of tariff barriers and 
subsidised competition. This is shown almost 


| beyond dispute by the exports of one of our leading 
manufacturers to Australia. In the case of this 


compared with the corresponding previous quarter, 
increased by 73-6 per cent. in 1936, by 107 per cent. 
in 1937, and by 110 per cent. in 1938. The ship- 
ments in the current year to the end of May actually 
represented an increase of 654 per cent. as compared 
with the corresponding period in 1935. With these 
considerations in mind, it is interesting to study 
| the leading characteristics of the new models on 
|view at the Motor Exhibition at Earl’s Court, 
| which opened on October 13 and closes to-morrow. 

The first point that may be referred to is that 
an examination of the cars exhibited confirms the 
suggestion that the peculiarly British model is now 
largely a thing of the past. Although this country 
was not the first in the field with utility cars fitted 
with miniature engines, much of the success of the 
| home industry in recent years has been built up 
on the development of such models, but to-day 
continental manufacturers are producing almost 
| precisely similar cars in large numbers. Conversely, 
| the relatively-cheap high-powered car is no longer 
|an American monopoly, and the American manufac- 
| turers have, in fact, been forced to abandon the 
|type of engine which was somewhat unkindly 
| characterised as “‘ woolly” to compete with the 
| designs of this and other countries. It is, however, 
| probably true to say that the typical American car 
still embodies characteristic features to an extent 
which cannot be said of the products of any other 
| country. These characteristics are, broadly, a 





é 


large engine running at a relatively slow speed in 
conjunction with an exceptionally roomy body on 
low-priced models, and result from the low cost of 
motoring on the North American continent as 
compared with the majority of other civilised 
countries. As we stated in the previous article 
already referred to, this low cost is a result of low 
|taxation, an enormous home market, and cheap 
|fuel. In spite of these factors, however, the ten- 
| dency is towards higher speed, and therefore more 
| efficient engines even in the United States, and 
this levelling process has its counterpart on this 
|side of the Atlantic in a tendency towards more 
|roomy bodies. Another characteristic in which 


| American models frequently differ from those built 


in this country is that the springing is softer. The 
reason for this is that soft springing gives a higher 
degree of comfort on the long straight roads charac- 
teristic of the United States. On the other hand, it 
in an unpleasant degree of roll, with a 


is therefore 
manufacturers 


somewhat stiffer 
in this country. 


a springing 


Home 





|are therefore faced with the difficult 
|on a compromise between two opposed demands, 
| but the increasing sales of our cars abroad, and the 
extent to which American models are used in this 
for British overseas markets, and that at that aatry, eth that the difference is not vital. 
time it is doubtful whether there was a single | While _ the subject of national design charac- 
British model in production that would have ful- | teristics, it _ey be pointed out that whereas 
filled the conditions set out. To-day, a suggestion German designs, in general, wens characterised by an 
that special designs should be marketed for overseas | unusual degree of unconventionality, the German 
use, apart from the fitting of left-hand steering, models which compete seriously = world markets 
would receive scant consideration, |are definitely conventional in lay-out. While there 


and models | Prager aw Mall she ate inh 
intended primarily for the home market have, in|#T@ many able designers who hold the view tha 
fact, been selling abroad in increasing numbers for | 


| the almost universally accepted lay-out of forward 

» J : . nig . ris. a “e 

several years. Two main factors have contributed | ©M8™me and final drive on the rear axle is nothing 
to this more fortunate position. 


The first of these | but an unfortunate legacy from the conceptions of 
that those features which made 


British cars | the early designers, the fact remains that the buying 
é | a : ° 7 
particularly unsuitable for overseas markets, such | Public shows a marked preference for this lay-out. 
as insufficient ground clearance and an excessively 


There are therefore excellent grounds for the con- 
low power-to-weight ratio, have been largely elimi- | servatism exhibited by British manufacturers. The 
nated ; and the second, and probably more impor- 


the past, and it may therefore not be out of place 
to recall that a few years after the war, a specification 
was given in a paper read before the Institution 
of Automobile Engineers of a car design suitable 


| CO’ 


is 


|lot of the pioneer in the past has rarely proved a 
| happy one, and it will certainly be of interest to see 
|the fate of the Government-sponsored German 


* See page 337, ante. 








firm, the first quarter's deliveries to Australia, as | 


competition with the corresponding conventional 
models of other countries. It may be as well to 
| Stress that the competition must be unsubsidised, 





| to-day, a large number of British cars make a/| as subsidised competition, such as the home industry 


|is now facing from continental manufacturers, can 
| convey no useful information to the designer, 


by the unsuitability of our designs, but are almost | whatever its lesson may be for the Government. 


Turning now to the general trend of design, as 
shown by the new cars exhibited at Earl’s Court, 
it will be found that the differences between the new 
| models and their immediate predecessors lie rather 
in alterations to the body and contours than in the 
| chassis. It is greatly to be regretted, in view of 
what has already been said about the necessity for 
designing cars suitable for the home and foreign 
markets, that national exigencies in this country 
tend to increase the demand for extreme economy 
in running costs. The fact has to be faced, however, 
that the excessive burden of taxation and rating is 
likely to be maintained, if not actually increased, 
for some years to come, and that it bears so heavily 
on the middle classes, who form the bulk of the 
car-buying public, that large numbers of motorists 
must of necessity regard low running expenses as the 
first consideration. A market is thus created for a 
car with restricted body space, and powered with a 
miniature high-speed engine which makes a very 
limited appeal abroad. Although this difficulty can 
be, and is being, met to some extent by the produc- 
tion by our leading makers of small models, intended 
mainly for the home market, and medium-sized 
models for both the home and foreign market, this 
procedure means that only a proportion of the 
home market is available for the latter models. 
It is perhaps hardly necessary to point out the 
unfortunate result of this duplication. The out- 
standing advantage possessed by American manu- 
facturers in world competition is the enormous 
home market for their standard models, as this 
market ensures a demand which enables the first 
cost of each car to be reduced to a figure with which 
it is very difficult for our manufacturers to compete. 
Any circumstance which restricts the home market 
for the type of car which sells readily abroad is 
therefore to be regretted. It is obvious that the 
wider the range of models produced by British 
manufacturers, the higher will be the cost of each 
individual model. This point was referred to by 
Mr. P. C. Kidner in his Presidential Address to the 
Institution of Automobile Engineers on October 4. 
In this address, Mr. Kidner said that he sometimes 
thought that there were still too many manufac- 
turers in relation to the size of the market available, 
and it was doubtful whether individual features 
of separate makes were worth while preserving. 
Continuing, he said that modern manufacturing 
methods could only be developed by large firms, 
which were able by huge outputs to shorten the 
period of time required to cover the cost of special 
equipment, such as plant, jigs, dies, &c., and so pave 
the way to taking advantage more quickly of the 
latest developments of the research engineer and 
the designer. This argument might logically be 
carried a stage farther. If an unduly large number 





of manufacturers for the market available tends to 


y of deciding! by Mr. Kidner, results in the persistence of out- 


dated designs, these results must equally follow 
if an unduly wide range of models is produced by 
the individual firms. We have frequently expressed 
the opinion in the past that this tendency is too 
prevalent among British manufacturers. 

When commenting on the Show last year, we 
referred to a very general tendency to reduce 
driving fatigue by increased attention to comfort 
and by simplification of the controls. This tendency 
is also to be observed at the present Show, and can, 
in fact, almost be regarded as the keynote of the 
new designs. Driving comfort depends on a number 
of factors, of which the most important are perhaps 
an unconstrained seating position, good ventilation, 
and good visibility. In recent years, considerable 
attention has been paid to the first of these factors, 
but the two latter have tended to be somewhat 
neglected in the cheaper classes of car. Of the 


é 


two, visibility calls for the closest attention from 
the designer, as it is almost entirely out of the 
control of the driver. 


Thus, whereas some reason- 
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able compromise can generally be reached in venti- | importance in view of the quiet running of modern | passes from the cylinder jacket to the head through 
lation by adjusting the height of the various windows, | engines at even relatively high speeds, and as the | a series of holes. One set of holes is located directly 
the only way open to the driver to improve visibility | overirive is an additional complication, its fitting is| below the bosses for the inclined sparking plugs. 


is to raise the height of his seat by the use of cushions, 
a practice which often results in a constrained 


| hardly justified in the cheaper classes of car. 


It 


| and another set, of larger diameter, below a series of 


| does, however, constitute a desirable refinement | jets located in the water space in the head. These 


seating position, unless both the steering column | 


and the pedals are adjustable, which is hardly likely 
to be the case in a low-priced car. 
satisfactory to note that improved visibility is being 
given considerable attention. It cannot yet be 
said, however, that visibility in the cheaper classes 
of car is satisfactory in wet weather or at night 


It is therefore | 


| 
| 


The difficulty in this case is to maintain a clear | 


windscreen. A problem which 
unsolved is to produce a wiper which will clean 
rather than merely smear the glass, and, in addition, 
if the weather necessitates all the windows being 
closed, a mist on the interior surface of the glass 
may further impede vision. An attempt to improve 
vision in wet weather or at night is exhibited by 
Trico-Folberth, Limited, and takes the 
form of one or more jets for spraying the outside 
of the either with pure water, or water 
containing solution which prevents raindrops 
coagulating. The jets are brought into action by 
pressing a button, and remain in action for about 


Messrs. 


screen 
a 


six seconds, which is sufficiently long to wash off | 


mud thrown up by another car, or dust which has 
necumulated and has a tendency to intensify glar« 
it night. The cleansing fluid is carried in a small 


vessel, which can be mounted at any convenient | 
point, and is sprayed by means of a diaphragm | 


pump operated by a spring, the spring being com- 
by atmospheric pressure on the same 
diaphragm. To effect this, one side of the diaphragm 
is connected to the induction manifold, the action 
being similar to that of a vacuum-operated wiper. 

As simplification of the controls, 
only who have had experience in driving 
pre-war cars can have any real conception of the 
progress already made. To such drivers, pre- 
selective synchromesh gearboxes appear 


pressed 


regards 
those 


i that of the larger models. 


the | 


acme of simplicity, but it is evident that there are | 


« number of inventors who feel that there a 
demand for the entire elimination of the operation 
of gear-changing. It may be admitted that the 
conventional position for the gear-changing and 
brake levers is open to objection, in that free access 
to the front seats is somewhat impeded. There is 
no particular difficulty in arranging that the brake 
lever shall not be a cause of obstruction, and in 
many cars this fitting is now under the dash. So 
far as the gear-change lever is concerned, no diffi- 
culty arises when pre-selective gearing is employed, 
as the lever can then be located on the steering 
column. With synchromesh gearing, however, it is 
hy no means easy to arrange the lever in a position 
where it does not constitute a potential obstruction, 


18 





| being given careful attention. 


remains largely | 


! 


where price is not a primary consideration, and its 
introduction for the first time on the 4}-litre Bentley 
is no doubt fully justified. 
taken of its employment on this car to reduce the 
rear-axle ratio slightly, giving the car improved 
acceleration on the lower gears. The original standard 
ratio on top gear was 4-1 to 1, and the overdrive 
now gives a ratio of 3-6 to 1. The makers state 


that this ratio can be used under all normal condi- | 


tions of driving, with a resulting improvement in 
smoothness and silence, together with an improve- 


ment in fuel consumption and increased engine life. | 
Where conditions permit, a higher maximum speed | 


can be obtained than hitherto without actually 
reaching the maximum permissible engine speed of 
4,500 r.p.m. 

We may now turn to some of the latest develop- 
ments in design in rather more detail. Mr. Kidner 
in his address expressed the belief that the hori- 
zontal design of engine would finally come into its 
own again. Whether this true or not, and 
it is one of those developments which requires the 
overcoming of much popular prejudice, the fact 
remains that the great majority of the engines at 
Earl's Court differ but little from their immediate 
The four-cylinder engine fully 
maintaining its popularity, some 35 per cent. of the 
cars exhibited at Earl’s Court being fitted with 
these units. The advantages of four-cylinder 
engines were discussed in our article on the 1937 
Show, and need not be repeated. Attention 
now being largely concentrated on improving the 
economy of such engines, and also to some extent 
The demand for large 
outputs per cylinder, necessitated by modern stan- 
dards of performance, involved some sacrifice of 
economy in the last few years, and it has to be 
admitted that with each improvement in output, 
fuel consumption has also tended to increase. Asa 
reference to our own columns and other publications 
will show, however, an unusual amount of research 
work has recently been done on engine design in 
relation to fuel economy, and as a result, the latest 
engines show a definite improvement in this respect. 
Improvements in ignition and carburation have 
both played their parts in achieving increased 
economy, while improvements have also been effected 
in the design of the manifold and combustion space. 
A further result of the heavy power demand made 
on the small engines is that their life has been 
considerably reduced, and this point is also now 
In the latest models, 
the sparking plugs and valve seats are more effec- 


be 
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1s the chassis may be so short that the gearbox | tively cooled by increased rate of water circulation, 
itself is well behind the line of the fascia board.|¢he flow of oil to the bearings has been increased, 
Various remote-change systems have been devised | and the constitution and distribution of the bearing 
to enable the gear-change lever to be located on the| metal itself has also been improved. The more 
steering column with step-down gearing, but such | effective cooling of the plugs and valve seats may 
(levices are hardly applicable to the popular car. | be illustrated by the 14-h.p. Vauxhall engine. This 


In the address already referred to, Mr. Kidner|is an overhead-valve design 


with 


said that the possibilities of a gearless and clutchless | plugs located at the side of the combustion space, 
car should not be regarded as the idle dream of the | and the water passage between the cylinder block 


engineer. 
in mind when he made this statement. 
elimination of gears and clutch 
in the early days of the industry 


was 
in 


engines have been introduced in the past which 
did not call for the operations of clutching or gear- 
changing on the part of the driver. The latest | 
example of a car of this type is the model fitted with 
the Salerni hydro-kinetic pcwer transmitter, de- 
scribed on page 268, ante. While on the subject of 
gearboxes, it may mentioned that the wider 
adoption of overdrives is to be observed at Earl’s 
Court. The use of an overdrive, which is essentially 
in additional high gear giving a top gearbox ratio | 
of less than | to 1, is by no means new, and was 
particularly popular in America some years ago. | 
Although it results in a reduction in fuel and oil | 
consumption, its greatest merit probably lies in the 
fact that it conduces to quieter running when the 
road conditions are favourable to its use. This 
point, however, has become of comparatively little 


be 


We are not sure what Mr. Kidner had | and head is restricted round the plug bosses to give 
The entire | a high velocity of flow. 

achieved | head, the water leaves the cylinder jacket through 
steam | jets which cause the water to impinge on the 
and electric cars, and several models with petrol | seats, again at high velocity 


On the opposite side of the 


valve 
these 


of 


(part from 
features, the cylinder head on this engine 
unusual shape. The valves, instead of being 
parallel, are in two planes. As a result, the inlet 
valve is located in a pocket to one side of the head. 
The lower part of the pocket is formed in the piston 
crown, which resembles the form employed on two- 


stroke engines with crankcase scavenging. The 
charge is fired in this pocket, and then expands 
towards the cooler main combustion space. The 


control of the flame secured in this way is claimed 
to give increased efficiency and smoother running. 
The unusually high compression ratio of 6-75 to 1 
is employed on this engine, and the exceptionally 
wide spark-gap used in previous Vauxhall models 
is retained. Another example of jet cooling for 
the plugs and valve seats is afforded by the new 
24-litre Daimler engine. In this case, the water 


Advantage has been | 


the sparking | 





jets direct the water on to the exhaust-valve seats 
| before it passes into the main space. In the 
address to which we have already referred, Mr. 
| Kidner suggested that if the same time and energy 
| had been put into the design of the single-sleeve 
valve as have been devoted to the poppet valve, 
we should have a better engine to-day. His argu- 
ments are that the sleeve valve lends itself more 
easily to a well-shaped combustion head, to super- 
charging, and to silence in operation, and he quoted 
the present tendency to employ this type of valve in 
aeroplane engines in support of his contention. 
The service conditions of an aeroplane engine are, 
however, markedly different from those of a car 
engine, and the experience of those makers who 
adopted either single- or double-sleeve valves in 
car engines in the past was not such as to encourage 
optimism. 
(To be continued.) 








NOTES. 
Tue Institute oF FUEL. 


Unper the presidency of Lieut.-Colonel J. H. M 
Greenly, C.B.E., the Institute of Fuel opened its 
winter session on Thursday, October 13, when 
Colonel Greenly delivered his address, and this 
was followed by the Melchett lecture, delivered this 
year by Professor R. V. Wheeler, of Sheffield 
University. A summary of Professor Wheeler's 
lecture, for which he has been awarded the Melchett 
Medal, presented to him at the Institute’s annual 
dinner the same evening, is given under the title 
of “ Destructive Distillation of Coal,” on page 485 
of this issue of EncingErRtNG. In his presidential 
address Colonel Greenly pointed out that the coal 
used in our industries was equivalent to more than 
3,000 therms for each man, woman or child employed. 
and that this consumption enabled man to perform 
operations not only more quickly than before, but 
very many which would be quite impossible for him 
otherwise. As long ago as 1789 attention was 
directed by John Williams to the fact that coal was 
a wasting asset, and in 1865 Jevons drew attention 
to the inevitable slowing down of consumption. 
Disregarding periodic fluctuations, there had been 
a continual increase in consumption due to growth 
of population, improvement in the standard of 
living, and the increasing tendency to substitute 
mechanical for animal energy. Offsetting these 
was the increased efficiency of utilisation. which 
began to have effect towards the close of the last 
century and was intensified during and after the 
Great War. There were thus three major influences 
at work, viz., the exhaustion of supplies, the higher 
standard of living, and increasing efficiency of 
utilisation, and of these the last was bound in time 
to slow down when approaching the theoretical. 
Colonel Greenly proceeded to discuss the output of 
petroleum and referred to the manner in which 
geophysics had completely transformed the art of 
prospecting for oil, and, referring next to the four 
systems of producing oil from coal, mentioned that 
between 2,500,000/. and 3,000,0007. were spent 
annually in the United States geophysical 
research and work aiming at the improvement of 
production methods in the oil industry. With the 
possible exception of Russia, no country spent one- 
tenth of this amount on coal-utilisation research 
at the present time. At the dinner in the evening 
of the same day, Mr. M. W. Thring was presented 
with the Students’ Medal and prize, and, as stated, 
Professor Wheeler was presented with the Melchett 
award. Sir William Bragg proposed the toast of 
“The Fuel Industries,” and in reply, Colonel 
Greenly referred to the recent crisis and touched 
upon the loss the Institute had sustained by the 
death of Sir Philip Dawson. Sir David Milne also 
referred to Sir Philip’s personality before dealing 
with the toast of “ The Guests,”’ which was replied 
to by Captain Crookshank, M.P., Secretary of State 
for Mines. The latter said that 1937 had proved a 
good year for coal and, though there had been 


on 
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and 100 miles of streets. The annual cost of street- 
cleansing, per 1,000 of the population, varied very 
widely, ranging among the Metropolitan boroughs 


some recession, 1938 still promised to be satisfac- | supply two 50,000-kW turbines. These machines 
tory. Licences given for exploration for oil covered | are coupled to alternators generating three-phase 
one-quarter of the acreage of the country, and | current at 33 kV and a frequency of 50 cycles. The 


though the results had so far not been great, the | original sets generated at 7-25 kV, the pressure | from 100-2/. in Fulham to 784-7/. in Holborn. In 
search went on. He took the opportunity of | being afterwards stepped up to 33 kV. Initially,| Westminster the cost was 594-6/. The county 


thanking, on behalf of the Government, the fuel|each boiler exhausted through grit catchers and | boroughs showed less divergence, the cost for the 
industries and everybody for the great help which | washing plant into short stainless-steel chimneys, | four mentioned above being respectively 154-7/.. 
had been given on all hands in the recent crisis. _| but these have now been replaced by a large con- | 111-6/., 114-2/. and 149-6/. The average for the 

crete down-cast grit-collecting chamber, where the | 28 Metropolitan boroughs was 212-3/., and for 

THe LxsTiTUTION OF AUTOMOBILE ENGINEERS. | velocity is suddenly reduced. The gases pass out | 83 county boroughs, 135-31. 

At the Institution of Automobile Engineers | of the side of this chamber into a reinforced-concrete | 
dinner, held at Grosvenor House on Friday last, the | chimney, which is 335 ft. high and varies in internal 
President, Mr. P. C. Kidner, referred to the facts | diameter from 25 ft. to 28 ft. The weight is 4,400| The annual meeting of the British Engineers’ 
that the Institution had been granted a Royal | tons, but the rock foundation is so good that the! Association was held on Thursday, October 13, 
Charter and that the occasion was the first upon | ¢Xcavation for the footing is only | ft. 6 in. deep. | and at the subsequent luncheon the address, as 
which they had been honoured by the presence of | A similar chamber and chimney are installed for | usual, was delivered by the President. Lt.-Col. 
the Minister of Transport. The Rt. Hon. Leslie | No. 2 boiler house. Coal is stocked to a depth of | Lord Dudley Gordon chose for his subject “* Engi- 
Burgin, in proposing the main toast, spoke of | over 30 ft. on the floor of the original dock and, to| neering Industrial Organisation,” explaining that 
Otto’s work of 71 years ago, and of the high degree | prevent spontaneous combustion, this area, which | he had selected this before the time of crisis, now 
of accuracy which was now so essential to the | has a capacity of 60,000 tons, is kept flooded to a| happily behind us, had begun to develop. He did not, 





Tue British ENGINEERS’ ASSOCIATION. 





success of all types of internal-combustion engines. | depth of from 20 ft. to 25 ft. with sea water. The | he said, propose to concern himself with the organi- 
‘The latest entrant in this field was the compression- | Coal is delivered by rail in 360 20-ton steel hopper- | sation required by an emergency such as they had 
ignition engine, of which there were already about | bottom wagons, and is discharged into a 5,000-ton | passed through, but rather for the normal conduct 


25,000 on the roads. These engines, however, used | concrete silo, the construction of which was fully | of their business. Although the former was essential, 
imported fuels, and he was anxious to see engines | described in our article. Ashes from both No. 1 | if itwere going to deprive us of the power of supplying 
produced capable of using domestic fuels. That |and No. 2 stations are discharged into the same | the needs of industry for the production of wealth, 
had been done in other countries, where from brown | flooded pit by scraper chain or paddle equipment, | we might eventually arrive at the absurd position 
coal, lignite, roots and other matter, fuels were | and are recovered by cranes, which deliver them | of having prepared an impregnable defence but with 
being produced and engines were being made into a hopper-bottomed silo for removal by lorries nothing left to defend. The engineering industry 
capable of running on them. He thought we ought | or railway wagons. We propose to give a fuller | needed to be organised on a permanent basis, while 
to see that we did not lag behind. In his reply, | description of No. 2 station, which, like the original | wars were only temporary, and industry must be 
the President, Mr. Kidner, pointed out, with| plant, was designed and constructed under the | organised to deal with the needs of life and produc- 
regard to the fuels to which Dr. Burgin had drawn | supervision of Mr. P. J. Robinson, M.I.Mech.E.,| tion of wealth. That it should at the same time be 
special attention, that in France, Germany and other | M.I.E.E., the City Electrical Engineer, at a later date. | organised to withstand the shock of war was also 
countries where progress was being made, those | 7 |right, and their organisation should be strong 
responsible for development had the very active | PuBLIC CLEANSING SERVICES IN ENGLAND AND| enough for both. There had, as a result of the 
WALEs. crisis, been talk about the mobilisation of industry. 


The costing returns submitted by local authorities Within our constitution that could only proceed 





support of their governments. For anything com- 
parable in this country he thought the lead would 








also have to come from the Government. Dr. Burgin 
had spoken of the great accuracy of modern motor- 
ear work. As a manufacturer of many years’ 
standing he had seen accuracy develop to an almost 
alarming extent in the production of stiffer and 
stronger engines. The Charter which they had 
been granted placed them in the position of the 
leading body dealing with automobile engineering 
in the country. Should an emergency arise, the 
information made available in the forms recently 
filled up by members, now being analysed, would 
be at the disposal of the Government. Major- 
General 8. Capel Beck proposed the toast of ‘* The 
Guests,” and Lord Kenilworth, in reply, spoke of 
the value of research, pointing out that the great 
scientists of the present age were men who got 
others to work successfully with them. The Institu- 
tion, and especially the younger members, should 
realise the great value of co-operation in this 
matter. There was room for still further improve- 
ment in the motor-car. He considered that the 
power : weight ratio required more attention in the 
direction of saving vehicle weight, which was, he 
thought of the greatest possible importance. Many 
people could tell one how a motor-car could be 
improved, but no one told them how it could be 
made lighter. 


THE CLARENCE Dock PoWER STATION OF THE 
LivERPOOL CORPORATION. 

On Tuesday, October 18, the Clarence Dock 
power station of the Liverpool Corporation was 
formally inaugurated by the Minister of Transport, 
The Rt. Hon. Leslie Burgin, M.P. This station 
was originally put into commission on September 
3, 1931, the main equipment consisting of four 
160,000-lb. boilers generating steam at a pressure of | 
450 Ib. per square inch and a temperature of 750 
deg. F., and two 50,000-kW turbo-alternators. A full 
description of this plant was given in the 132nd 
volume of ENGINEERING on page 37, et seq. (1931). 
It will be remembered that the station is unique in 
being constructed on the floor of a disused dock. 
Since that date four further boilers, each of | 
200,000-lb. capacity, working under the above | 
steam conditions, have been added, thus completing 
the boiler house of No. 1 station. In addition, a | 
new boiler house, forming part of No. 2 station, hes | 
been constructed. This contains six 200,000-lb. 





to the Ministry of Health in respect of refuse | by consultation and it was here that their Association 
collection and disposal and street cleansing, treat | W®* concerned. Making a digression, Lord Dudley 
the statistical aspects of these services in consider- | Gordon here referred to the Advisory Council of 
able detail. Inevitably, however, the provision of , the Board of Trade and how its members each repre- 
much detail involves a time-lag in the presentation | sented an industry and acted as its spokesman on 
of the report embodying it ; in the case of the yearly | the Council. The engineering industry was repre- 
survey of public cleansing services this amounts to | sented by their Association and he, as President, 
about 18 months, and for the full return of such | 8s a member of it, as Sir William Reavell had 
expenditure chargeable to public funds, more | been before him. The most noticeable thing in 
than two years. The returns recently issued by | the statistics which the Council had to deal with was 
the Ministry deal with the year ending March 31, the continued increase in unemployment, diminution 
1937, and are likely, therefore, to be the last, for an | Of exports and now diminution of imports. Ship- 
indefinite period, ‘in which the cost of cleansing | building also showed a decline. This was all due 
is virtually uninfluenced by the incidence of A.R.P. | t° other countries organising themselves, those 
That the cost should continue to rise. even without | Countries which did this to achieve something in the 


this added complication, was to be expected in 
view of increasing urbanisation in so many parts of 
the country. The 10,700,000/. expended in the 
financial year 1934-5 rose to 11,300,000/. in 1935-6, 
the last year for which full particulars are available ; 
and as both the weight of refuse collected and 
the cost of collection per ton showed an increase in 
1936-7, it may be supposed that the total expendi- 
ture for that period will not be less. Accurate 
accounting is difficult in view of the widely varying 
circumstances in different districts, but the upward 
tendency noted is based on records from 118 areas 
in which 80 per cent. or more of the refuse was 
actually weighed. The total weight collected in 
these areas in 1936-7 was 3,411,000 tons, repre- 
senting 15-2 cwt. per 1,000 persons per day, and 
the combined cost of collection and disposal 
amounted to 17s. ld. per ton. These figures com- 
pare with 3,407,000 tons, 14-9 cwt., and 16s, 10d., 
respectively, for the year 1935-6. The 
politan boroughs still show the highest costs, the 
peak figure being provided by Shoreditch, at 
26s. 7d. per ton. In the previous return Holborn 
showed the highest cost, at 25s. 2d. per ton. 
Mechanical vehicles were exclusively used by 140 
authorities, and only seven areas still relied solely 
on horse vehicles. Some striking figures appear 
in the table dealing with street cleansing. The 


mileage of streets cleansed at least once daily | 


exceeds 100 only in the Metropolitan boroughs 
of Islington and Westminster, and in the county 
boroughs of Liverpool, Hull, Portsmouth and 


Brighton, Liverpool leading this select group with 
| 272-1 miles out of a total street-mileage of 701-5. 


units working at a pressure of 630 lb. per square | Brighton, Islington and Westminster clean daily 


inch and a temperature of 825 deg. F., which | the whole of their respective 165-4 miles, 124-2 miles 


Metro- | 


| way of shipbuilding being correct in their policy, 
| since shipbuilding employed more trades than any 
| other industry. Ships were even now built abroad 
| for British owners. The position reached demanded 
organisation if freedom were to be retained, but since 
the war each nation had been organised with the 
idea that it could only be strong by getting trade 
away from somebody else. He considered that 
we should get away from that spirit and negotiate 
with foreigners in a greater spirit of goodwill, 
getting away, if possible, from the little circles of 
nationality. Further, we were faced with propa- 
ganda, but it was to be noticed that recently foreign 
nations had turned to us as disinterested, which, 
he thought, could not have been the case had we 
indulged in extravagant propaganda. They had 
been told that if mobilisation came the first industry 
to be dealt with would be the engineering industry. 
It was, therefore, essential that they should be 
organised so as to be able to deal with the Govern- 
ment on such an issue, which meant that it was 
important for all firms to belong to the Association. 
There had been a suggestion of a new national 
council of engineers. No further body was neces- 
sary; rather, if any change were made, it should 
be in the direction of closer working with such 
organisations as the B.E.A.M.A., the Machine Tool 
Trades Association, and similar bodies. 








REGISTRATION OF ROAD VEHICLES IN GREAT BRITAIN. 
—A return issued by the Ministry of Transport, Metropole 
Buildings, Northumberland-avenue, London, W.C.2, 
shows that the total number of new road motor vehicles 
registered in August was 24,300, compared with 27,097 
in August, 1937. The heaviest decline took place in 
motor-cars taxed on horse-power, the figure for August, 








1938, being 14,593, and that for August, 1937, 16,294. 
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THE LATE SIR HENRY FOWLER, 
K.B.E. 

WIDESPREAD regret will be felt at the death of 
Sir Henry Fowler, K.B.E., which occurred at 
Spondon Hall, Derbyshire, on Sunday, October 16. 
Sir Henry was 68 years of age, and apart from 
important work on aircraft production during the 
war, he was associated with railway work practically 
throughout his whole life. Born at Evesham on 
July 29, 1870, Henry Fowler was educated at the 
Evesham Grammar School from 1879 to 1885, and 
at the Mason Science College, Birmingham, which 
was later incorporated in Birmingham University, 
from 1885 to 1889. He served his apprenticeship 
at the Horwich Works of the Lancashire and York- 
shire Railway from 1887 to 1891, and was afterwards 
appointed assistant to Mr. George Hughes, then 
chief of the testing department on the same railway, 
a position he held from 1891 to 1895. Subsequently, 
he succeeded Mr. Hughes as chief of the testing 
department, and was also appointed gas engineer 
to the Lancashire and Yorkshire Railway. While 
at Horwich, he attended the Railway Mechanics’ 
Institute, and was successful in 1891 in gaining the 
first Whitworth Exhibition awarded to a member 
of the Institute. He afterwards became a teacher 
in the same Institute, in which he took a keen 
interest, and he was fond of recalling with pride in 
later years that he was one of Sir John Aspinall’s 
Horwich boys, several others of whom have also 
made their mark in railway work. His interest in 
the technical education of apprentices, first shown at 
Horwich, was continued throughout his life. 

His association with the Midland Railway, in con- 
nection with which his work is perhaps best known, 
commenced in 1900, when he was appointed gas 
engineer to that company, followed in 1905 by his 
appointment as assistant works manager at Derby, 
and two years later as works manager. In 1909, he 
succeeded Mr. R. M. Deeley mechanical 
engineer, a position he held until 1925, when he 
was appointed to the same position with the London 
Midland and Scottish Railway in succession to Mi 
Hughes. As a designer, Sit 
Henry's most valuable work was possibly in the 
direction of improvements in the materials 
ployed, and particularly in production 
methods, but he was also responsible when with the 


as chief 


(George locomotive 
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more 


Midland Railway for a number of successful designs, 
among which the Belpaire class of 0-6-0 goods engines 
may be particularly mentioned, and also the four 
cylinder 10-coupled banking engine designed for 
the Lickey Incline. Most of the designs with 
which he was associated, however, were in the lighter 
classes, as the running conditions on the Midland 
Railway were not suitable in general for high axle 


loads. Sir Henyy also took a considerable interest 
in compounds, but this work did not prove of 
much permanent value. His best-known designs, 


as chief mechanical engineer of the London Midland 
and Scottish Railway, were the well-known * Royal 
Scot "’ class, of which it may be recalled that one 
was sent over to the United States as a typical 
example of the best British practice. As typifying 
Sir Henry's interest in improvements in production 
methods, it may be mentioned that he reorganised 
the repair shops at Derby with results that led to 
marked economies. One of the consequences was a 
great reduction in the number of locomotives either 
awaiting or under repair, and therefore in the 
amount of stock available. Before dealing with 
Sir Henry's work in the war, may be 
made to the experiments he carried out train 
resistance under Sir John Aspinall during his 
association with the Lancashire and Yorkshire 
Railway. ‘This investigation, which was almost a 
classic of its kind, formed the subject of a paper 
entitled Train Resistance,” read before the 
Institution of Civil Engineers in 1901, and published 
in vol. exlvii of the Proceedings. 

Sir Henry held a number of important positions 
during the war, and his valuable services to his 
country were recognised by the award of O.B.E. in 
1917, advanced to K.B.E. in 1918. After being 
appointed secretary to the Railway Companies’ 
Munition Sub-Committee, he was Director 
of Production on the formation of the Ministry of 
Munitions in 1915. A year later, he became super- 
intendent of the Roval Aircraft Factory at Farn 
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borough, and in 1917, he was appointed to the 
important post of Assistant Director-General 
Aircraft Production. On the decision being made 
to send an aircraft mission to Canada and the 
United States in 1918, he was selected as Ministry 
of Munitions representative. In addition, he was 
chairman of the first Inter-Allied Conference on the 
standardisation of aircraft components, and Deputy 
Member of the Munitions Council in 1918-1919. 
He also served on the Advisory Committee for 
Aeronautics, being chairman of the light-alloys 
sub-committee. Subsequently he was one of the 
members of the Motor Transport Advisory Board 
appointed in 1921 on 
The scope of Sir Henry’s interests is further illus- 
trated by the subject of his James Forrest Lecture 
delivered before the Institution of Civil Engineers 
in 1934, namely, * The of Automobile 
Engineering.” The lecture dealt with the develop- 
ment of the road vehicle, a question with which the 
author had been previously in close touch, as he was 
prominently connected with the heavy motor car 
trials of the Live rpool Self-Propelled Traffic Associa- 
of 1898 As was to he expected from the 


Progress 


tion 











by Elliott and Fry 


Phot 


Henry Fowrer, K.B.E. 


author's particular interest in this subject, special 
attention was devoted to the improvements which 
had taken place in the materials of construction. 
The tendency to look at transport problems from 
the point of view of the metallurgist was also shown 
in his presidential address to section G of the British 
Association at Liverpool in 1923, while at the same 
time this address again illustrated the catholicity 
of his interests so far as transport problems were 
concerned. The address was entitled * Transport 
and Its Indebtedness to Science,’ and in it he dealt 


with sea, road and rail transport, with special 
reference to the developments in each branch 
rendered possible by advances in metallurgical 


knowledge. Yet another aspect of his wide interests 
was shown in his presidential address to The Institu- 
tion of Automobile Engineers in 1920, when he 
chose as his subject ** Some Notes on Production.’ 
In this address, he dealt at some length with the 
relations between employer and labour in industry. 

Sir Henry a frequent contributor to the 
proceedings of the various scientific and technical 
references to his activities 
Some 


was 


institutions, and many 
in this respect will be found in our columns. 
of these contributions have already been referred to, 
and apart from these, particular attention may per- 
haps be directed to the joint paper read with Sir 
Nigel Gresley before the Institution of Civil Engin- 
eers in 1921. This paper, which was entitled ** Trials 
in Connection with the Vacuum Brake for Long 
Freight Trains,’ gained the Telford Gold Medal. 
Sir Henry also secured the Watt Gold Medal and 


of 
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Webb Prize in 1913 for a paper on “ Superheating 
Steam for Locomotives,” and as a student of the 
Institution he gained a Miller Prize in 1894, for a 
paper on “ The Testing and Inspection of Plates.” 
He was awarded a Telford Premium in 1897, for a 
paper on “ Calcium Carbide and Acetylene.” Among 
his contributions to the Proceedings of the Institu 
tion of Mechanical Engineers may be mentioned 
his presidential address on ** Metallurgy ” in 1927, 
a paper on the “ Lighting of Railway Premises ~ 
read in 1906, a paper on * Metallurgy in Relation 
to Mechanical Engineering ” read in 1922, and one 
on superheating read in 1921. Sir Henry was a 
member of council of the Institution of Civil Engin- 
eers from 1928 to 1934. He was elected president 
of the Institution of Mechanical Engineers in 1927, 
and president of the Institution of Automobile 
Engineers in 1920. Other institutions of which he 
occupied the presidential chair were the Institute 
of Metals in 1932, the Institution of Locomotive 
Engineers in 1912, and the Institution of Loco- 
motive Inspectors and Firemen in 1921. He was 
also president of the University of Birmingham 
Engineering Society in 1912. He held the honorary 
degree of LL.D. from the University of Birmingham, 
and of D.Sc. from the University of Manchester, 
and he was the first honorary graduate of the Man- 
chester College of Technology. 

He will be remembered for his good fellowship 
and kindly manner, a little brusque perhaps when 
first met, but rapidly turning to a geniality which 
kept him young among young folk even to an age 
when by ordinary standards such things are com- 
monly left far behind. 








NOTES ON NEW BOOKS. 


THE summaries which we gave on page 32 
following pages, of the papers read before the Inter 
national Engineering Congress in Glasgow on June 21 
and 22, sufficiently indicated the scope of the programme 
prepared for that notable gathering; but even in the 
case of those which we subsequently printed at greate1 
length, it was necessary to abridge considerably the 
authors’ original manuscripts. Readers who were not 
members of the Congress, therefore, will doubtless be 
interested to know that copies of the complete volume 
of Transactions, the supply of which to members was 
included in the subscription, are now available to non 
mem bers at the price of 16s. net, including postage. The 
volume, which is encased in a neat cloth binding, con 
tains the presidential address of Lord Weir, P.C., the 
President of the Congress, who also contributes a fore 
word ; the 15 technical papers, printed in extenso ; lists 
of the committees, delegates, and members; anid 
notices of the various industrial establishments which 
were officially visited in the course of the proceedings. 
The subjects covered by the papers include shipbuild 
ing, iron and steel production, electrical, internal 
combustion, and gas engineering. town planning, air 
transport, materials research, and a description of 
recent civil-engineering works in connection with the 
river Clyde and Glasgow Harbour, by Mr. A. C. Gardner. 
F.R.S.E., chief engineer to the Clyde Navigation 
Trustees and President of the Institution of Engineers 
and Shipbuilders in Scotland. Copies of the volum: 
may be obtained from the Honorary General Secretary, 
Mr. P. W. Thomas, B.Sc.(Eng.), at the office of the 
International Engineering Congress, 39, Elmbank 


crescent, Glasgow, C.2. 


ante, and 


The Maintenance of High Speed Diesel Engines, by 
Arthur W. Judge, is now published in a second and 
revised edition, by Messrs. Chapman and Hall, Limited, 
of London. at 13s. 6d. net. Much new matter has been 
added and the book is larger and more complete in 
consequence. Since the appearance of the first edition 
two years ago, improved servicing methods and repair 
practices have been developed. Valve seat inserts, 
fuel filters and air cleaners are typical examples of the 
details to which the author gives attention. Moreover. 
in this new field of Diesel operation. the results of actual 
road experience are becoming increasingly valuable 
because of statistical quantity and corroboration, data 
on cylinder wear being an example of this. The book 
is copiously illustrated and well printed and bound. 


The accurate measurement of screw threads has pre 
sented no mean problem for a considerable time. Some 
of the finest workers have concentrated on the diffi 
culties, and many ingenious methods have been devised 
and put forward for general use. In spite of these 
determined efforts, however, the accurate measure 
ment of an actual thread is scarcely possible, while the 
manufacture of an ideal screw is economically impos 
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sible. Most users of screw threads rely entirely upon 
manufacturers to provide them with finished materials 
of high quality, without testing these for accuracy, 
since measurement entails the employment of a 
specialist, which in many cases is too costly for econo- 
mical reasons. Others have not the necessary appa- 
ratus for testing, and again rely upon the good name 
of the manufacturer. A book of 63 pages, just appear- 
ing, entitled Messen und Priifen von Gewinden, by Ing. 
Karl Kress, published by Julius Springer, Berlin, at 
the price of 2 marks, attempts to explain to the user 
the difficulties that arise in the practical manufacture 
of screw threads, and gives methods by means of which 
their quality and standard of manufacture can be 
judged. Examination without the use of accurate 
instruments is, of course, useless and, further, such 
parts as screwed unions must be tested not only for 
strength, but with regard to the use to which they will 
be put. The book deals with the profile of Whitworth 
and metric threads, &c., measurement of flank angle, 
and the measurement of angle of helix, &c. It is 
extremely well illustrated and will prove of value to 
all interested in this class of work. 





A great deal of information has been published 
regarding the properties of most non-ferrous metals and 
alloys, but it is spread over a wide range of technical 
literature and is not always easily traced. What is 
needed is a periodical collection and survey of the data, 
and the British Non-Ferrous Metals Research Associa- 
tion, Regnart Buildings, Euston-street, London, N.W.1, 
has performed a real service to scientific metallurgy in 
issuing a research report entitled Elastic Properties of 
Non-Ferrous Metals and Alloys ; Collected Data. The 
review is a critical one, and all published information 
which does not give the fullest information on such 
matters as the composition of the material, its condition 
as tested, and the sensitivity of the strain-measuring 
apparatus employed has been discarded. In addition 
to information from published sources, some determina- 
tions recorded in the Association’s own research reports 
are included. Most of the data are given in the form 
of tables, but, occasionally, where space is saved 
thereby, graphical representation has been adopted. 
Generally speaking, the elastic values given have been 
obtained from tensile tests, and figures resulting from 
torsion, bending, or other complex tests have not been 
included, but, in most cases, the ultimate tensile 
strength and elongation values of the metals and 
alloys are given. The materials dealt with comprise 
copper and its alloys, nickel and its alloys, the light 
metals and their alloys, and the gold, silver and platinum 
group. Altogether, 219 metals and alloys have been 
tabulated. The price of the volume, which has been 
compiled by Dr. J. McKeown and Mr. E. D. Ward, is 


ts. post free. 








THE DESTRUCTIVE DISTILLATION 
OF COAL. 


Tne Melchett Lecture for 1938 was delivered before 
the Institute of Fuel on Thursday, October 13, at the 
Institution of Mechanical Engineers, London, by 
Professor R. V. Wheeler, D.Sc., his subject being 
** Destructive Distillation.” The work described was 
that carried out from 1908 onwards by Professor 
Wheeler himself and his associates for the purpose of 
elucidating the constitution of coal, a subject which 
proved to be of importance in connection with his 
work on coal-dust explosions. The work commenced, 
in collaboration with M. J. Burgess, with some observa- 
tions upon the volatile products evolved from two- 
gramme charges of powdered coal at carbonising 
temperatures from 500 deg. to 1,100 deg. C., in 
100-deg. steps. These preliminary experiments indi- 
cated a well-defined decomposition point between 
700 deg. C. and 800 deg. C., below which paraffins 
were evolved from the coal and above which there 
was a notable increase in the evolution of hydrogen. 
This method was succeeded by a refinement in which 
the coal was distilled in a vacuum. In this instance 
two-gramme samples were heated between 400 deg. 
and 650 deg. C. at increments of 50 deg., each tempera- 
ture being maintained for 24 hours. A study of the 
composition of the gases evolved led to the conclusion 
that coal contains two types of compounds which 
differ in the ease with which they can be decomposed. 
The more unstable of these compounds yields paraffin 
hydrocarbons but no hydrogen; the other, which is 
decomposed with more difficulty, yields hydrogen only, 
or possibly hydrogen with oxides of carbon. The 
hydrogen-yielding constituents were assumed to be 
derived from the celluloses and the paraffin-yielding 
constituents from the resins and gums of the coal- 
measure plants. 

It was shortly after this, in 1913, that work, in 
association with A. H. Clark, was published extending 
an earlier observation of Professor Bedson that coal 
was resolvable into fractions by apparent solution in 
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pyridine. The pyridine-“ soluble ”’ fraction was further 
subdivided by Wheeler and Clark by means of chloro- 
form. The fraction dispersed in pyridine and chloro- 
form was at that time termed “‘ resinic,”’ and was found 
to yield mainly paraffins as the gaseous products of 
decomposition. Both of the other fractions were 
termed “ cellulosic,” and yielded mainly hydrogen 
and oxides of carbon when distilled. It was therefore 
believed that the action of the “ solvents ” effected a 
nearly complete separation between the resinous con- 
stituents and the degradation products of the celluloses 
of which coal is conglomerated. The deductions from 
these early experiments were not entirely in accord 
with the results of later work, but the investigations 
had the advantage of concentrating attention on the 
possibility of resolving coal into a number of simpler 
units. 

Attention was therefore next directed to the liquid 
products, and by 1914 a technique had been developed 
for distilling coal in a vacuum in a manner which 
enabled the liquid products to be collected and 
examined. For this purpose an electrically-heated 
retort containing 1-25 kg. of coal and connected to a 
suitable condensing system was employed. A quan- 
tity of tar, amounting to 6-5 per cent. by weight of 
the coal distilled, was recovered up to a distillation 
temperature of 430 deg. C. This tar was distilled, 
and the oil boiling below 300 deg. C. was found to 
contain: unsaturated hydrocarbons, 40 per cent. to 
45 per cent.; naphthenes and paraffins, 40 per cent. ; 
phenols, chiefly cresols and xylenols, 12 per cent. to 
15 per cent.; aromatic hydrocarbons (naphthalene 
derivatives), 7 per cent.; and also small quantities of 
a solid paraffin of high molecular weight, with only 
traces of pyridine. In an endeavour to determine the 
origin of each of these bodies, the fractions of the coal 
obtained by solvents were separately distilled, and 
it was found that the ‘ cellulosic” fractions yielded 
only small quantities of liquids, consisting principally 
of phenols, while the “‘ resinic”’ fraction yielded no 
phenols, but paraffins, olefines and naphthenes. 

The course of the investigation was then profoundly 
influenced by the recognition, by Dr. Marie Stopes, of 
the banded constituents of coal, viz., clarain, vitrain, 
durain and fusain, each of which, it became evident, 
demanded individual study. It was also found 
desirable to discontinue the use of the terms “ cellu- 
losic ” and “ resinic * and to introduce the terms a-, 
8-, and y-compounds to designate the portions of 
the coal that were insoluble, “ soluble” in pyridine, 
and “soluble” in both pyridine and chloroform, 
respectively. Careful separation by hand of each of 
the banded constituents was followed by distillation 
of each sample separately, and the volume-temperature 
curves for hydrogen, paraffins and the oxides of carbon 
were found to follow one another closely, but in defined 
gradation, for the three banded constituents, vitrain, 
clarain and durain. This led to the conclusion that 
the coal substance contains “ reactive ” and relatively 
“ inactive ” bodies, the difference between these three 
banded constituents lying in the proportion of each 
they contain. Similar studies with dopplerite, a black 
jelly occurring in peat and apparently bearing the 
same relation to peat as vitrain does to coal, suggested 
an explanation of the nature of the “ reactive ’’ material 
in coal, and thus enabled the observed differences 
between vitrain, clarain, and durain in the same seam 
of coal to be explained. Old peat is found to be 
permeated with alkali-soluble ulmins, and this material 
was believed to have its analogue in coal in the 
amorphous cementing material (in this instance 
insoluble in alkalis) in which the numerous plant 
structures are embedded. Vitrain, it is to be noted, 
eontains practically no plant structures; clarain 
contains some ; and durain a very large amount. It 
was concluded that the “ reactive”’ material in the 
clarain and durain consisted of an insoluble derivative 
of the ulmins. Work in collaboration with W. Francis 
showed that prolonged oxidation in air over several 
months caused vitrain to become entirely soluble in 
alkalis, whereas durain left a residue consisting of 
spore exines; alkali-soluble ulmins could thus be 
“regenerated ” from coal by mild oxidation. More- 
over, chemical examination of the ulmins showed that 
they were the same whether they were derived from 
vitrain, clarain or durain from the same coal, so that 
the ideas obtained from destructive distillation were 
confirmed, The research was in this way divided 
into two lines, viz., a study of the ulmins and a study 
of the structured plant entities. 

It was found that the plant remains could be more 
readily isolated from the parent coal by oxidation 
|of the ulmin matrix with dilute nitric acid. A com- 
| parison of the distillation products of the plant remains 
| obtained from coal with those of similar portions of 
modern plants showed the similarity in character 
| between the cuticles in each case. This work also 
|indicated the possibility of tracing the contributions 
made by the major constituents of the coal conglo- 
| merate to the various volatile products of distillation. 
' Professor Wheeler gave a description of the latest 








form of distillation apparatus employed in his labora- 
tories and an example of its use. He stated that, from 
a study of the quantities and analyses of the different 
fractions of the heavy oils and the various extracts 
obtained from the original coal by solvents, it was 
evident that the hydrocarbons and resins which can 
be extracted by solvents from the coal yield a high 
proportion of the oils obtained, the hydrocarbons being 
distilled unchanged and the resins partly distilled and 
partly decomposed. The coal (Wigan Six-Foot Seam) 
was found to have a well-defined decomposition point 
at 318 deg. C., which signalised the decomposition of 
the ulmins with the evolution of much water and 
phenolic compounds. Further experiments showed 
that the cuticles and spore exines were more important 
as oil-yielding constituents than preliminary experi- 
ments had indicated, an instance being given in which 
a durain containing 40 per cent. by weight of spores 
yielded 18 per cent. by weight of heavy oils, mostly 
over the temperature range 305 deg. to 320 deg. C. 
The oils that first appear during distillation are not 
derived from decomposition. The red oils evolved 
at 225 deg. C., for example, are liquated from the 
coal, The temperature of initial active decomposition 
of any individual coal is well defined to within 
+ 2 deg. C., varying, however, according to the coal. 
This temperature marks the beginning of disruption 
by heat of the ulmins, and is thus an important constant 
characteristic of the type and properties of the coal. 
After the active decomposition point of the coal has 
been passed, its solid residue suddenly becomes more 
reactive to oxygen, its behaviour towards organic 
solvents changes, and its swelling power on coking 
increases. The temperature of initial active decom- 
position increases with the carbon content of the coal, 
and the lecturer gave experimental determinations for 
several coals showing that this temperature lies between 
290 deg. C. and 365 deg. C. 

The general conclusions drawn by Professor Wheeler 
from his work upon the destructive distillation of 
bituminous coal are as follows :—No active decomposi- 
tion occurs below about 300 deg. C., but the major 
part of the free hydrocarbons distil unchanged. At 
300 deg. C., or thereabouts, the plant entities contained 
in the coal begin to decompose into oxides of carbon 
and liquids consisting of water with much heavy oil 
containing mainly unsaturated hydrocarbons and 
neutral oxygenated compounds; this temperature 
range is generally between 310 deg. and 350 deg. C. 
At a well-defined temperature above 300 deg. C., but 
not usually above 365 deg. C., marked decomposition 
of the ulmins begins, yielding gaseous paraffins, water. 
phenolic oils, and liquid aromatic and hydroaromatic 
compounds ; the decomposition is completed within 
some 25 deg. above the initial decomposition point. 
Above this active decomposition point of the coal 
ulmins, plant entities and resins decompose and distil 
simultaneously, yielding a complicated mixture of 
liquid products. The amount of resins distilled 
unchanged is usually less than that which can be 
extracted from the coal by solvents, but it may 
approach that quantity if the coal also contains a 
fairly high proportion of plant entities yielding much 
hydrocarbon oils on decomposition, the presumption 
being that some of the resins are “‘ vapour-distilled.” 








CHASING ATTACHMENT FOR 5}-IN. 
CENTRE HERBERT MOTOR-DRIVEN 
CAPSTAN LATHE. 

TxHose familiar with the useful 5}-in. centre motor- 
driven capstan lathe, manufactured by Messrs. Alfred 
Herbert, Limited, Coventry, and known as the Herbert 
No. 2.8. capstan lathe, will no doubt recognise its char- 
acteristic features in the photographs reproduced in 
Figs. 1 to 3, on page 486. A close examination of the 
general view of Fig. 3 will, however, show that the 
machine illustrated has some additional mechanism. 
This mechanism is a new chasing gear for cutting 
right-hand threads, either parallel or taper, and is 
patented by the firm as an optional accessory to the 
standard lathe, it being understood that it is built into 
the machines during manufacture and cannot be 
fitted to an already existing machine. Threads can 
be cut up to 3 in. in diameter by 2} in. long. Com- 
paring the machine shown in Fig. 3, with the standard 
lathe, the principal differences visible are, first, a gear 
casing at the rear of the headstock, that is, between the 
headstock and feed pulley guard and, secondly, the 
chasing tool holder mounted at the rear of the cross- 
slide. The tool holder is shown in more detail in Fig. 1. 
The drive is taken from the main spindle through the 
gearbox seen to the right. A one-way clutch prevents 
damage should the spindle be reversed. A lever on 
the top of the box disconnects the chasing mechanism 
when this is not required. The drive is transmitted 
from the gearbox to the mechanism on the cross-slide 
by a shaft with universal joints. 

In both Figs. 1 and 3 a taper plug is shown in the 





chuck and the chaser is seen close to this in Fig. 1. 
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CHASING ATTACHMENT 


Che chaser itself is mounted on a compound slide and 
is given a rectangular motion in a horizontal plane 
At the end of the cutting stroke the chaser recedes from 
the work, returns to the start of the thread, advances 
to its position and its cutting 
stroke again. The motion is entirely automatic and 
repeats itself indefinitely, the operator merely having 
to put on the cut as the work proceeds The cycle 
of motions controlled by a cam The speed of 
this cam the point at which the 
withdraws from the work and, hence, the length of the 
threaded portion. The cam speed can be varied by 
change gears in the oval-shaped box seen at the right 
of the mechanism in Fig. 1. The for the 
wdoption of a universally-jointed driving shaft will be 
understood when it realised that the whole attachment 
swivels on the machine cross-slide for adjustment to the 


previous commences 


hl 


determines chaser 


necessity 


particular taper required and that the cross traverse 
of for setting the tool to the 
required diameter of thread. As the path of the chaser 
in its full cycle is rectangular it is clear that it is not 
practicable to actuate all four movements by positively 
acting gear, for instance, the longitudinal return of the 
chaser to the start of the thread and its transverse 
movement back to the cutting position are actuated 
by springs. Working in conjunction with the chaser 
motions is a spring-loaded trip bolt engaging in a notch, 
the object of this being to hold the chaser rigidly in 
the transverse direction, Thus, although the chaser is 
returned by spring to the cutting position it is positively 
held whilst under cut, and it cannot, moreover, return 
to the cutting position after withdrawal, until it reaches 
the start of the thread, so that there is no possibility 
of spoiled work 

The longitudinal cutting movement of the chaser | 
is determined by the lead screw just visible, in line | 
with the driving shaft, in Fig. 1 \ nut mounted on | 
the croas-slide of the attachment when engaged with the | 
lead screw gives motion to the chaser through a lever. 
Disengagement of the nut, of course, stops all longi- 
tudinal cutting movement, the chaser being returned 
to the start of the thread, after transverse withdrawal, | 
by the action of a long spring which is contained in the | 
somewhat lever-like casing in the foreground of Fig. 1. 
lo all appearance this spring is acting in a direction 
it right angles to the movement for which it re- 
sponsible, but its transverse action is translated into | 
the longitudinal motion of the slide by means of racks 
and pinions, 

It may mentioned here that the apparently 
purposeless split nut visible at the root of the spring | 
of the lead screw 


the cross-slide is used 


| 


18 


be 


casing is simply the reverse face 
nut, this being made double so that it can be 
turned round when one face is worn. The diamond- 
shaped part at the extreme left of Fig. 1, is the casing 
for the safety device which ensures that the lead screw 
nut engages with the lever exactly at the beginning of 
the travel thus preventing breakages. An adjustable 
stop on the side of this casing, not visible in this | 
illustration, but seen in Fig. 2, depresses a plunger in | 


oN Cross-SLIDE. 


Fig. 2. 





Taper TURNING ATTACHMENT ON CAPSTAN 
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STANDARD CAPSTAN 


prevents engagement of the lever and nut until the 
beginning of the travel of the tool slide. 


It will be clear that different lead screws are required 


| for a large range of threads, but four ranges can be 


cut by altering the gearing in the gear box. Thus 
with a lead screw of 4 threads per inch, pitches of 
4,8, 12 and 16 threads per inch can be cut by using gear 
ratios of 2 to 1, 1 to 1, 1 to 1-5, and | to 2 respectively. 
Similarly with a 12-thread per inch lead screw, the 
pitches obtainable with the same series of gear ratios 
are 12, 24, 36 and 48 threads per inch respectively. The 
spindle is run at 500 r.p.m. for the 2 to 1 gear ratio and 
at 1,000 r.p.m. for the other three ratios. This presents 


| no difficulty as the standard machine has spindle speeds 
ranging from 38 r.p.m. to 3,090 r.p.m., which speeds | 
| are easily obtained by pick-off gears in the driving box 


seen at the extreme left-hand of Fig. 3 on the column 
under the headstock. Moreover, the lead screws and 
nuts are readily taken out and changed. 

While the new chasing arrangement leaves all turret 
faces free for other tools and, incidentally, will deal 


with larger threads than those cut by the maximum 
size of diehead used on the machine, it will be noted in “ 
Fig. 3, that one of the rear turret faces carries a special | lever and the turning tool is, of course, readily detach- 


MODIFIED 


FOR CHASING ATTACHMENT. 


and is not necessarily a part of the chasing equipment. 
It is, however, a useful tool for the quantity production 
of such parts as mud plugs, the chasing attachment 
being swivelled and locked in position to cut tapers 
up to 20 deg. included angle. The turning tool holder 
is adjustable for various tapers and van be rigidly 
clamped. The body in which the tool holder is pivoted 
has a revolving centre carried in an octagonal shank 
which is a sliding fit in the body and which is situated 
directly below the tool. Rack teeth are cut in the 
shank and a similar rack is cut in the shank of the tool 
holder which also slides in the swivelling body of the 
| holder. 

A pinion connects the two racks that when 
the centre is thrust back the turning tool is fed forward. 
This thrusting movement commences as soon as the 
centre is arrested by being run up to the work for steady- 
ing it and continues as the capstan slide is fed forward. 

|The cutting tool is thus given the necessary turning 
| feed. The fitting of either the chasing arrangement or 
| the taper turning tool does not prevent the lathe being 
|used for general work when required. The chasing 
arrangement can be disengaged by simply moving a 


so 


the casing, which plunger actuates the spring-loaded | tool. This, shown in detail in Fig. 2, is an automatic | able from the turret if the face it occupies is required for 


trip bolt previously referred to and which positively | taper turning tool which can be supplied as an accessory | other tools. 
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GARAGE AND ArR-Ratp SHELTER.—An| ribbed frame covered with steel-cored asbestos sheets 
underground air-raid shelter, which in peace time can 
be used as a garage, thus obviating the disadvantage 
of sinking capital unproductively, has been designed by 
Messrs. The Wembley Construction Company, Limited, 


Hamilton-road, London, W.5. It consists of a steel. | ramp. 





to prevent corrosion. 


Over the sheets is a layer of 
concrete to carry 2 ft. thickness of earth and this provides 
further protection from splinters. This structure is dug 
4 ft. or 5 ft. into the ground and is approached by a 


THE JUNKERS JU 90 AIR LINER. 


In view of the high reputation achieved by Junkers’ 
aircraft, considerable interest attaches to one of the 
latest productions of the firm, which is now known as 
the Junkers Flugzeug und Motorenwerke, A.G., and 
has offices and works at Dessau. The new machine 
is officially designated the Ju 90, and that shown is 
named “ Der grosse Dessauer.”” Actually, this parti- 
cular machine met with an accident in the course 
of a test flight near Nuremberg in February last, 
but the accident, we believe, had nothing to do with 
the structural, aerodynamic or other features of the 
design. Similar machines, in fact, have been, and are 
being, constructed for the Lufthansa and other air lines. 
The accident, we understand, arose from the incorrect 
functioning of some special apparatus installed on the 
aircraft for ‘purely experimental purposes. 

The Ju 90, which is illustrated on this and the next 
pages, and on Plate X XJ, is a low-wing four-engined 
monoplane of all-metal construction, with accommoda- 
tion for 40 passengers. Its general arrangement is 
shown in the front elevation, plan and side elevation, 
Figs. 1, 2 and 3, respectively, and the main dimensions 
are also given on these illustrations. Figs. 4 and 9 are 
reproduced from photographs of the machine in flight, 
but it will be noticed that one of the power units is 
hidden behind the nose of the fuselage in Fig. 9. All 
four, however, can be seen in Fig. 10, which shows the 
machine being prepared for a trial flight. 

The wing is made:in five sections, as is most clearly 
shown in the plan, Fig. 2, the sections being held 
together by ball-screw connections. The centre section, 
which carries the fuselage, as shown in Fig. 1, is 3 m. 
(9 ft. 10 in.) in width, and adjoining this on each side is 
a section 2-728 m. (9 ft.) in width, in which one of 
the inboard engines is mounted. The outer sections, 
in which the outboard engines are mounted, bring up 
| the total wing span to 35-020 m. (114 ft. 11 in.), and 
| the total wing area is 184 sq. m. (1,980 sq. ft.). The 
| outer sections of the wings are fitted with the firm’s 
double ailerons, as shown in the plan, Fig. 2, and also 
in Fig. 5, the inner portions acting as wing flaps to 
| reduce the landing speed and also to assist in taking off. 
As a result of fitting these flaps, the landing speed is 
| less than 100 km. (62 miles) per hour when the machine 
is fully loaded, its weight then being 21 tons. The 
plan form of the wings is shown in Fig. 2, and it will 
be seen that they are of trapezoidal form, the leading 
|edge being well swept back; the outer sections are 


| set at a dihedral angle of about 7 deg. The wing 
| framework comprises a series of main and auxiliary 


| spars and transverse ribs, the whole being constructed 
| of Duralumin, which is also used for the covering. The 
| latter is secured to the framework by countersunk 
| rivets, leaving a perfectly smooth external surface, 
land this applies to all parts of the machine. Doors 
| are, however, provided where necessary to give easy 
| access to the interior. Either air-cooled or water-cooled 
| engines, each developing from 800 h.p. to 1,200 h.p., 
and driving three-bladed variable-pitch airscrews, may 
| be employed, and each engine, together with its mount- 
| ing, can be readily removed from the wing for inspection 
| by loosening four ball-type screw connections. Fig. 8, 
| on page 488, shows the operation of changing one of 
| the power units of the Lufthrnsa air liner Bayern in 
| progress. We understand that the time occupied in 
| removing the unit and replacing it by another was 
25 minutes, so that the operation could be carried out 
| during an ordinary stop without interfering with the 
| timetable. With four Junkers Jumo 211 engines, which 
| each give about 1,100 h.p. for taking off, a maximum 
speed of 410 km. (255 miles) per hour can be attained, 
the cruising speed being 350 km. (217 miles) per hour. 
With one engine out of action, the machine can continue 
in flight at 4,000 m. (13,100 ft.). The normal flying 
range with a total weight of from 21 tons to 23 tons, 
is 2,000 km. (1,243 miles). 

The fuselage, the interior of which is illustrated in 
Fig. 11, has an overall length of 26-3 m. (86 ft. 3 in.). 
It is of the monocoque type, constructed of Duralumin 
reinforced by longitudinal and transverse ribs, as can 
be seen in Fig. 11. The cross-section is approximately 
| circular for the greater part of the length, but the 
| central portion, which is integral with the wing centre- 
| section, is of square cross-section with rounded corners. 
| The internal arrangements of the fuselage are illustrated 
| by the longitudinal section and sectional plan, repro- 
| duced in Figs. 6 and 7, respectively. The passenger 
|cabin, which is divided into two compartments for 

smokers and non-smokers, respectively, has a total 
| length of 11 m, (36 ft. 1 in.) and a width of 3 m. (9 ft. 
| 10 in.), its volume being 75 cub. m. (2,650 cub. ft.). 
The seats are arranged in groups of four with a table 
between them, on each side of a central gangway, and 
there is ample space for coats, small bags, &c., above 
and below them. Fig. 12 shows the class of accom- 
modation provided. The cabin is insulated for sound 
and adequately ventilated, while heating is effected by 
steam generated in two boilers heated by the exhaust 
gases from the inboard engines. The steam from these 
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boilers is passed through air heaters, the warm air from 

the heaters being delivered to the cockpit and pas- 

senger cabin through outlets under the seats. Cold 

air can be admitted to vary the temperature as required. | 
(ft of the passenger cabin, as shown in Fig. 7, is the 

main entrance, and near this lavatory accommodation 

and two baggage rooms are provided. One of the latter | 
is reserved for air mail. Below the cabin in the centre | 
wing section further space of 10 cubic metres (353 | 
cub. ft.) capacity is provided for the carriage of heavy 

baggage and goods, as will be clear from an inspection | 
of Fig. 6. Including this, the total space available for 

freight has a volume of cub. m. (883 cub. ft.). | 
Forward of the main cabin, on the starboard side, 

is a cloakroom and pantry, and a small room for the| 
stewardess, while on the port side is a luggage office. | 
Right forward is the cockpit and wireless compart- 

ment, the latter being located just behind the pilot's 

seat on the starboard side. The cockpit is fitted 

with full dual control and an elaborate equipment 

of navigating instruments, including an auto-pilot and 

apparatus for blind flying and night landing. Current | 
for lighting and other purposes is supplied at 24 volts, 

by power-driven generators of 1,200 watts capacity. 

Every precaution has been taken to ensure the safety 

of the passengers and crew, and to reduce the fire risk 

the engine spaces are separated from the remainder of 

the wing structure by fireproof bulkheads covered with 

asbestos. A fire-extinguishing system arranged for | 
remote control is provided and the fuel tanks, which | 
are located in the wings, are designed so that the whole 

of the fuel can be discharged in a few minutes should the 

need arise. 

The design and arrangement of the empennage can | 
be followed from Figs. 1 to 3 and Fig. 9, from which it 
will be seen that a fin and balanced rudder are mounted 
on the outer ends of the tail plane. The control sur- | 
faces are of the double-wing type and the rudders have 
trimming flaps which are controlled hydraulically from 
the cockpit; the tail plane is also adjustable for trim- 
ming. A single-wheeled retractable undercarriage is 
located under each of the inboard engines, as shown 
by the dotted lines in Figs. | and 3. They are drawn 
up into the streamlined engine fairings in flight through 
openings which are closed by hydraulic power. A signal ' 
device is fitted to indicate the position of the under- 
carriages while they are being drawn up, and also to 
warn the pilot to lower them before landing. The tail 
wheel is also retractable. 

In conclusion, it may be pointed out that although 
the seating accommodation, as shown in Figs. 4, 5 and 
12, is arranged so that the passengers face each other, 
the seats can be arranged, if preferred, so that all face 
forwards. Seats which can be converted into beds for 
night flying can also be fitted, and if thought desirable, 
a greater space, and a still higher degree of comfort, | 
could be provided for each passenger by reducing the 
number carried. Finally, the machine can be arranged 
for the carriage of both passengers and goods, or for 
use as a cargo liner only. 
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RECENT ADVANCES 
MAGNETIC MATERIALS.* 
By C. E. Wess 
In a paper presented to the Congrés International 
d’Electricité at Paris in 1932, T. D. Yensen gave 
curves showing the increase in maximum permeability 
and the decrease in hysteresis loss obtained in “ pure 
iron ’’ in the period 1870-1930. The maximum-per- 
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meability curve showed a ten-fold increase in the period 
1913-1930, with a corresponding decrease in hysteresis 
loss. Since 1930, a further increase of approximately 
ten-fold has been obtained, and, as will be described 
later, a value of over 1,400,000 has been recorded* for 
a single crystal of specially pure iron. Similar values 
have been observed in silicon-iront and nickel-iron 
single crystals. Permeabilities of this order are only 
attainable after prolonged and elaborate purification 
treatments and in samples of a form unsuitable for 
commercial use. Their investigation is of interest, 
however, not only from a theoretical standpoint, but 
also in revealing the significance of the various factors 
concerned in the production of “ soft” magnetic 
materials, and hence in giving guidance in the develop- 
ment of improved commercial materials. Two prin- 
cipal factors have been found to be involved, viz., 
the magnitude and distribution of internal strains and 
the crystallographic anisotropy of the material, and 
the experimental results obtained will be considered in 
relation to these factors. 

The harmful effects of strains arising from thermal 
or mechanical treatment have long been known, but 
more recently it has been realised that an important 
cause of internal strain is the presence of “ interstitial ” 
impurities, such as carbon, oxygen, nitrogen and 
phosphorus, the atoms of which occupy positions 
between those in the crystal lattice. Their influence 
depends greatly on the form in which they are present. 
In solid solution or when precipitated in a relatively 
coarsely-divided condition (e.g., carbon as graphite) 
they exert little effect, but when present as a very finely 
divided precipitate or in a state of incipient precipita- 


* R. M. Bozorth, Jl. Applied Phys., vol. 8, page 575 
(1937) 
+ H. J. Williams, Phys. Rev., vol. 52, page 747 (1937) 
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tion, they set up very: intense internal strains which 
result in diminished permeability in weak fields and 
increased hysteresis loss. st # 
The quantitative study of the effects of impurities 
has been undertaken most systematically by Yensen 


land Ziegler,* whose researches into the properties of 


very pure iron and iron-silicon alloys have extended 
over about fifteen years and involved the preparation, 


| magnetic testing, and analysis of hundreds of specimens 





of various degrees of purity. Their results show that 
the principal effects are those of carbon and oxygen 
but, owing to the measure of lattice distortion intro- 
duced by the presence of crystal boundaries, allowance 
must be made for grain-size in order to obtain com- 
parable results on different specimens. Fig. 1, opposite. 
shows curves, derived from Yensen and Ziegler’s results 
for pure iron and iron-silicon alloys, connecting 
the minimum reluctivity vin (= = which they 
uax 
found it convenient to adopt as a criterion of magnet 
softness, and the number of grains per square milli- 
metre, N. On the basis of these curves they extra 
polated their results on the effects of impurities to 
the condition of a single large crystal (N = 0). Figs. ° 
and 3 summarise, respectively, the effects of various 
percentages of carbon and of oxygen on »,,j.- _In iron- 
silicon alloys containing 3 per cent. or more of silicon. 
: of oxygen exert no appreciable 


small percentages = 
effect on v,,;,, probably owing to combination with 
silicon to form relatively large particles of SiO,. The 


curves of Fig. 3 thus relate only to iron contaiming @ 
number of fixed percentages of carbon. The fares 
for iron (marked * Zero Si’) in Fig. 2 is obtainet 
by extrapolating to zero oxygen content. 

vol 


im. Soc. Met., 23, page 556 (1935) 


337 (1936). 


* Trans. 
vol. 24, page 
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It will be seen that the effect of oxygen in iron is 
considerable up to a content of about 0-02 per cent., 
but that further increases produce little effect. The 
effect of carbon is approximately ten times as great as 
that of oxygen in small percentages, while it does not 
reach a limiting magnitude—at least until much higher 
percentages are present. Further, the effect of a given 
percentage of one constituent is considerably influenced 
by the amount of the other constituent present, while 
the effect of carbon is modified substantially and rather 
irregularly by alterations in the silicon content. These 
interactions render the reduction of the effects of 
impurities to a mathematical formula at present impos- 
sible, a graphical representation of the results being the 
only practicable one. It is believed that the reason 
for the complex behaviour observed is to be found in 
variations in the form in which the impurities are 
present, occasioned by the presence of other con- 
stituents. The highest permeability recorded by Yensen 
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and Ziegler was 210,000 in a sample of iron containing 
0-001 per cent. carbon, 0-002 per cent. oxygen, and 
having 0-63 grain per square millimetre, but, as shown 
in the curve for zero silicon content in Fig. 2, extra- 
polation of the results to the ideal case of a perfectly 
pure single crystal indicates a very close approach, at 
least, to infinite permeability. The curves for iron- 
silicon alloys, on the other hand, appear to have finite 
limiting values depending on the silicon content, thus 
suggesting that in the absence of impurities silicon 
exerts a deleterious effect on the magnetic properties 
of iron. 

Iron having still higher permeabilities than those 
obtained by Yensen and Ziegler has been produced by 
Cioffi* by means of high-temperature annealing in 
hydrogen. Such treatment largely eliminates carbon, 
oxygen, sulphur and phosphorus, and maximum per- 
meabilities up to 340,000, with initial permeabilities 
up to 20,000 and coercivities down to 0-03 oersted, have 
been recorded. The best results are obtained by 
annealing in moist hydrogen at about 1,480 deg. C. 


for 18 hours, cooling rapidly to 880 deg. C. (in about | 


one hour) and annealing in hydrogen at that tempera- 
ture for a further 18 hours. A direct beneficial effect 
of hydrogen dissolved in the iron has often been 
suggested as a partial cause of the high permeability, 
but recent observations favour the view that the 
improvement is to be ascribed to the purification 
produced by the high-temperature treatment in 
hydrogen. 

The complicated methods of purification adopted in 
the investigations described above are not commer- 
cially practicable, and the purest commercial products 
have been obtained by electrolytic deposition, vacuum 
melting and annealing, and the carbonyl process. The 


* Phys. Rev., vol. 45, page 742 (1934); also G. W. 
Elmen, Elec. Engin.,. vol. 54, page 1292 (1935). 





carbonyl process,* which constitutes one of the most 
striking commercial developments of recent years in 
the production of pure iron, consists in the formation 
of iron carbonyl by treating iron with carbon monoxide 
under pressure at a low temperature and the subse- 
quent decomposition of the carbonyl by heating to 
about 200 deg. C. The iron is obtained in the form of 
globules of diameters of the order of 10-* cm., but these 
are readily sintered into a solid material, as strong 
mechanically as iron prepared by other methods, by 
heating at a temperature above 700 deg. C. under 
| pressure. The final product has a maximum permea- 
bility of 15,000 to 20,000, with an initial permeability 
of 2,000 and a coercivity of 0-2 oersted. 

Pure iron, however, is not used commercially as a 
magnetic material, as equivalent properties can be 
obtained more cheaply by the use of suitable alloys, 
while its low resistivity results in large eddy currents 
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it is extremely difficult to avoid contamination, with 
consequent deterioration in the magnetic properties. 
The pure metal is, in fact, chiefly used in the prepara- 
tion of alloys of high purity. Attention has already 
| been drawn to the influence of silicon in practically 
eliminating the harmful effect of oxygen and modifying 
the form in which carbon is present (tending to precipi- 
tate it as graphite instead of the more deleterious form 
of cementite). Owing to this inhibiting action on the 
effects of impurities, improved magnetic properties can 
be obtained in silicon-iron without the need for the 
high degree of purification required in unalloyed iron. 
In addition, the large effect of silicon in increasing the 





resistivity is wellknown. Asa result of these properties 
| silicon irons of various compositions have formed a 
| large proportion of the total output of soft magnetic 
| materials in recent years. Other alloying constituents, 
|notably aluminium, vanadium and arsenic, produce 
|similar effects in varying degrees, but being more 
| expensive and generally less effective than silicon, none 
| of these alternatives has been developed extensively. 
In the case of iron-arsenic alloys a method of sheet 
| manufacture has been suggestedt which is of interest 
| in view of its radical difference from normal methods. 
| Pure-iron sheets are deposited electrolytically and 


| * A. Mittasch, Zeits. angew. Chem., vol. 41, page 827 
(1928); L. Schlecht, W. Schubardt and F. Duftschmid, 
Zeits. Elektrochem., vol. 37, page 485 (1931). 

+ O. Dahl, F. 
Eisenhwsn, vol. 9, page 103 (1935). 





unless thin sheet or wire is emvloyed, in which form ' 














heated with arsenic for one to three hours in hydrogen 
at 450 deg. C. to 600 deg. C., thus forming an arsenicated 
surface layer. The arsenic is then made to diffuse 
uniformly through tlie sheets by raising the temperature 
to 1,000 deg. C. to 1,100 deg. C. for four to eight, hours. 
It is found that about 1 per cent. of arsenic doubles the 
resistivity and substantially reduces the total] losses, 
while more than 1-3 per cent. of arsenic causes serious 
brittleness. It remains to be proved whether the 
electrolytic deposition and diffusion method, obviatin, 
expensive melting and rolling processes, is capable of 
being applied commercially. 

Iron-aluminium alloys have not been applied, as their 


| magnetic properties are inferior to those of the corre- 


sponding silicon alloys. Wever and Hindrichs,* how- 
ever, showed that the addition of 0-5 per cent. of 
aluminium to iron-silicon alloys, particularly those 
containing only about 1 per cent. of silicon, improved 
the magnetic properties, probably owing to more 
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complete deoxidation. Recently, a comprehensive 
study of the ternary alloys of iron, silicon and alumi- 
nium, containing up to about 14 per cent. each of 
silicon and aluminium, has been made by Masumoto.f 
He found regions of high permeability in the neighbour- 
hood of 5-5 per cent. silicon, 3 per cent. aluminium 
and 9-5 per cent. silicon, 6 per cent. aluminium. In 
the second, more outstanding, region initial and 
maximum permeabilities up to 35,000 and 160,000, 
respectively, with a coercive force of 0-02 oersted 
were observed, while the resistivity was high (about 
80 microhm-cm.). The high silicon and aluminium 
contents involve relatively low saturation flux densities 
and poor mechanical properties, but the alloys, to 
which the name “ Sendust” has been given, are suit- 
able for use as powdered core materials as alternatives 
to the high-permeability nickel-iron alloys frequently 
used in this form in communication apparatus, 
Materials Having Small Magnetostriction.—In the 
materials so far mentioned, improved magnetic pro- 
perties result almost entirely from the reduction of the 
strains associated with the presence of impurities, 
either through the elimination of the impurities or 
their conversion into a comparatively innocuous form. 
In certain alloys, of which the nickel-irons are the 
chief examples, however, while purity is still of impor- 
tance, an additional factor appears to be involved in 
the explanation of the exceptionally high permeabilities 
obtained, viz., the possession of small magneto- 
striction, which reduces the amount of work to be 
done in magnetising for a given distribution of internal 
stress and thus facilitates magnetisation, particularly 
in weak fields. The high permeabilities after rapid 
cooling of the nickel-irons with nickel contents in the 
neighbourhood of 78-5 per cent. are well known, but 
have not been entirely satisfactorily explained. It is 


Mitt. K. With. Inst. 


* F. Wever and G. Hindrichs, 
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probable that the rapid cooling is effective by pre- | change in magnetic properties as the result of cooling | The pure iron sample gave a maximum permeability 
venting the precipitation of impurities in a harmful | in a field. This difference in behaviour is attributed |in the most favourable direction of 1,430,000, but the 
form, but the sharp maximum of permeability with to different degrees of magnetic anisotropy, the com- | coercivity was surprisingly found to be 0-15 oersted— 
composition is believed to be related to the disappear- | position for which the maximum increase in permea-|a value much larger than has been observed in poly- 
ance of magnetostriction, which occurs at the slightly | bility occurs being that at which the anisotropy dis- crystalline samples. The explanation of this anomaly 
higher nickel content of 82 per cent. Support for this | appears, whereas iron is highly anisotropic and the | is not clear. The magnetisation curve and hysteresis 
view is afforded by Von Auwers and Neumann’s recent effect of the elimination of magnetostrictive strains is | loop obtained are shown in Fig. 6. 

examination* of the iron-nickel-copper system which | masked by the large effect of the natural anisotropy. The nickel-iron sample was chosen to have a com- 
revealed the existence of a range of composition| Utilisation of Favourable Crystallographic Directions. | position for which the effect of heat treatment in a 
extending approximately from 80 per cent. nickel,|—The fact that the magnetic properties of single | magnetic field should be large. The maximum per- 
20 per cent. iron to 45 per cent. nickel, 5 per cent. iron, | crystals of iron and other ferromagnetic materials | meability without such treatment was 18,000, while 
50 per cent. copper, for which the initial permeability | vary widely according to the crystallographic direction | after the application of a field of 10 oersteds a value of 
= high and the coercivity low. This range of compo-| in which they are measured has long been known, but | 1,330,000, with a coercivity of 0-0064 oersted, was 
sitions is almost coincident with the range for which | it is only comparatively recently that the predominant | obtained. The silicon-iron sample also gave improved 
the magnetostriction is zero, diverging only slightly, | part played by the magnetic anisotropy of individual | results after treatment in a magnetic field and yielded 
when the copper content is small, to one side or the | crystals in determining the magnetic behaviour of |a maximum permeability of 1,380,000. A property 
other, according to the heat treatment given to the polycrystalline materials has been realised. While | which had not previously been detected, but which 
alloys (slow cooling or air-quenching). This divergence | the saturation intensity of magnetisation is a charac- was observed in this sample (probably owing to the 
is believedt to be related to the anisotropy of the | teristic of the material, independent of the direction | greater accuracy of measurement in weak fields obtained 
material. Thus, in the binary alloys, magnetostrictive | of magnetisation, the curve representing the manner | by the use of a sample forming a closed magnetic 
anisotropy disappears at 85-5 per cent. nickel, while | of approach to saturation is determined by the energy | circuit), was the existence of marked anisotropy at 
magnetic anisotropy disappears at masa | oma to rotate the magnetisation of individual | low flux densities. Previously it was considered that 








66 per cent. nickel, and the composition for maximum | “ domains” from directions of “ easy ” magnetisation | the effect of crystallographic direction was only appre- 
permeability is approximately the mean of these two | into parallelism with the applied field. The magnitude | ciable at flux densities approaching the saturation 
values and that for zero mean magnetostriction | of this energy depends on the crystallographic direction | value, but Williams's results indicate permeabilities 
(82 per cent.). | of the field and on the “ anisotropy coefficients ” of the | several times greater in the most favourable (100) 
, The practical utility of the binary nickel-iron alloys | crystals, which, in turn, depend on the fundamental | direction than in the other principal crystallographic 
is severely limited by their low resistivity, high sensi-| atomic structure. Experimental data on the aniso-| directions even at very small flux densities. The 
tivity to mechanical strain, and critical heat-treatment tropy of a large number of magnetic materials have | remarkable values quoted have been obtained by com- 


* requirements. These disadvantages have been largely | been published recently, and the atomic basis of this | bined attention to each of the factors considered above 





overcome by the addition of small percentages of a| property has been extensively discussed, notably by | as exerting a controlling influence on the magnetic 
third constituent, generally copper,t chromium, |McKeehan.* The anisotropy is liable to be greatly | properties attainable. The enormous improvement 
molybdenum§ or manganese,|| and recent progress has | affected both by external and internal stresses, which | compared with the best properties of a few years ago 
been mainly in the production of ternary and quater-| may thus be expected to produce particularly large | indicates that these factors are the main, if not 
nary alloys giving a wide range of magnetic properties | effects on magnetic properties in materials “having the sole, influences in operation, and suggests that 
and resistivities, One of the most recently developed | small natural anisotropy. The probable importance | there is no reason to suppose that the permeability 
is “ 1040 alloy,” consisting of 72 per cent. nickel, | of this factor in the explanation of the large influence | of a perfect crystal is subject to any definite 
11 per cent. iron, 14 per cent. copper and 3 per cent.| on certain alloys of cooling in a magnetic field has | limit. 

molybdenum, which has an initial permeability of | already been noted. | Yn conclusion, the author wishes to acknowledge his 
40,000, & maximum permeability of 100,000, a resis-| The practical use of single crystals is, obviously, | indebtedness to the Institution of Electrical Engineers 
tivity of 56 microhm-cm., and a saturation flux density | rarely possible, and the utilisation in commercial | for permission to use matter and figures included in 
of 6,200 gauss. It is of interest that its magneto- | materials of crystallographic directions of easy magneti-| his paper on “ Recent Developments in Magnetic 
striction is extremely small. Comparative curves | sation is thus dependent on the orientation of a large | Materials” published in the Journal. 

showing the variation of ae with flux density | proportion of the crystals so that their directions of 
for some typical alloys based on the nickel-irons are | easy magnetisation are parallel to the applied field. | 
given in Fig. 4. An account has recently been given | Such preferred orientation is produced in some degree 


by Nishina** of the effects of small additions of other in ordinary hot-rolled silicon-iron sheet, and results in | RECONDITIONING OF WORN METAL 
elements, such as silicon, cobalt, tin and titanium,|the higher permeability and lower hysteresis loss | SURFACES BY OXY - ACETYLENE 


to 78-5 per cent. nickel-iron or to iron-nickel-chromium | normally observed when the material is magnetised | WELDING. 
alleys containing up to 6 per cent. chromium. In| parallel to the direction of rolling than when it is 
general, increased initial permeability and resistivity | magnetised in the perpendicular direction. By a . : - 
are obtained, the increases reaching a maximum value | complicated combination of hot and cold rolling and has received much attention in recent years and 
for a comparatively small percentage of the added | special heat treatments, Gosst produced silicon-iron | 8¢ver@l processes have been perfected whereby metal 
constituent. No indication was obtained of properties | sheet containing up to 3-5 per cent. silicon which | 18 deposited with the object of restoring the original 
superior to those provided by established commercial | displays strong preferred orientation and gives magneti- contour of the component. Messrs. La Société PAir 
Products, sation curves in the direction of rolling resembling Liquide, 75, Quai D’Oreay, Paris, who, as stated in 
Remarkable increases in the permeabilities of nickel- | those for single crystals magnetised in the most favour- ENGINEERING, vol. exliv, page 496 (1937), have 
iron alloys were observed by Kelsall,++ Dillinger, and | able direction. Comparative permeability curves for developed, as the result of lengthy investigations, 
Bozorth{t as the result of applying a magnetic field of | the special and ordinary silicon-iron sheet are given methods for the reconditioning of worn rail ends by oxy- 
the order of 10 oersteds while cooling slowly from the | in Fig. 5. The increased permeability, particularly at acetylene welding, have now extended the process to 
Curie point to about 400 deg. C. The effect is obtained | flux densities in the neighbourhood of B 15,000 | the building up of worn surfaces in machine and — 
in alloys containing between 40 per cent. and 80 per | gauss, is very marked, but is accompanied by a sub- |components. The main feature of the process is that 
cent. of nickel, reaching a maximum magnitude at | stantial reduction in the perpendicular direction, so in most cases the deposited metal mene’ harder 
approximately 65 per cent. nickel, and also occurs in| that the material can only be used advantageously wearing properties than the original material, thus 
& pronounced degree in a wide range of iron-nickel-| where the magnetic circuit can be built up so that the prolonging the resistance to wear of the reconditioned 
cobalt alloys. In all cases the high permeability is | flux traverses the material parallel to the direction of part in subsequent service. The company has pro- 
only obtained in the direction of application of the | rolling throughout. duced a series of weld metals, both ferrous and non- 
field during cooling, the material being extremely| By combining the use of preferred orientation with ferrous, suitable for a variety of applications, and some 
anisotropic as the permeability in the perpendicular | a high degree of purification, a material of still better interesting examples of work done with these materials 
direction is reduced. The properties attainable by | magnetic properties has been produced, for which a | T described and illustrated in a recently-published 
this treatment depend on the previous annealing! permeability up to 60,000 with a coercivity of | brochure written by Mr. M. Michaud, of the company’s 
treatment applied, the best results being obtained | approximately 0-1 oersted is claimed.{ ; staff. For example, badly worn wobblers of rolling- 
after a high-temperature hydrogen anneal similar to Single Crystals of Extremely High Permeability. | mill spindles and pinions, which are usually made of 
that used by Cioffi in the production of pure iron, when While not likely to be capable of appreciable practical medium-carbon steel, are shown to have been success- 
& maximum permeability of 600,000 with a coercivity application, single crystals provide the best means of fully reconditioned by means of high-carbon welding 
of 0-012 oersted was observed in the 65 per cent. nickel- | exploring the attainable limits of permeability and | rod, containing from 1-0 per cent. to 1-2 per cent. 
iron. Investigation of the effect of applying a magnetic | hysteresis loss, and may thus yield information of | of carbon. The metal is deposited, using a slight — 
field during cooling indicated its dependence on the | indirect practical value as well as great theoretical | of acetylene in the flame, after preheating the piece in 
occurrence of plastic flow after the material has become | interest. Measurements have recently been described | ® portable furnace, the process being conducted under 
magnetic by passing through its Curie point. This | by H. J. Williams and by Bozorth on single crystals of | COVeT and away from draughts. The requisite thickness 
suggests that the magnetostrictive stresses set up 3-9 per cent. silicon iron, pure iron and 66 per cent, | Of steel is deposited in successive layers, each of which 
by the applied field are relieved by plastic flow, | nickel-iron, which represent the highest permeabilities | is subjected to forging with a light hammer while at 
so that when a magnetising field is subsequently applied | yet recorded. In order to obtain values relating to red heat. With the help of a template, a skilled 
in the same direction, magnetisation is facilitated and | the principal crystallographic directions, while avoiding | OPeT@tor can gradually bring the piece up to the 
a high permeability is obtained. On the other hand,|the uncertainties of the corrections for the self- required dimensions and shape, and it is stated that 
other materials in which this ~ondition is fulfilled, such | demagnetising force which acts if the magnetic circuit | Whereas the Brinell hardness number of the original 
as iron itself, do not experience any considerable | is not uniform, hollow rectangles were cut from the material is of the order of 130 to 150, that of the recon- 
. crystals in such positions that their sides were each ditioned surface ranges from 200 to 250. . 

* Wiss. Veroff a.d. Siemens-Werk, vol. 14 (2), page 93| parallel to the crystallographic direction in which the Worn railway rolling-stock axle journals are repaired 
a magnetic properties were to be measured. Great care | by depositing a nickel steel, termed Tostic, followed by 
( stent a: —— Fy. - ; ves an Pose 45) was taken to secure the maximum purity and to avoid | machining to shape, it being added that the new 

t W.F pee ryan 7 EE. on ( 7 7 residual strains by prolonged high-temperature treat- | surface 18 capable of taking a high polish. A typical 
(1937). : ee ee page 647 | ment of the erystal in hydrogen, etching the rectangular | application of an air-hardening steel welding rod, called 

5... W. Mimen. bes. oft. sample to remove strained material after cutting, | Alchrome, the composition of which is not stated. is 

. K. Gumlich and others, E.N.T., vol. 5, page 90 followed by further prolonged annealing in hydrogen, | connection with the repair of the worn links of 
(1928); vol. 7, page 231 (1930). “ face haulage chains, 2 km. in length, used in a phosphate 

mine in Tunisia. Fifty links were treated per day of 











Tue building up of worn surfaces on machine parts 





© H. Neumann, Are ec. een. YO T 18 Mies Bee e . 189 - ‘ . 
(1934) ann, Arch. f. techn. Messen, vol. 4, T. 168 aeen” Rev., vol. 51, page 137, and vol. 52, page 18 eight hours, each link receiving two deposits, while the 
** Honda Anniversary Volume, page 344 (1936) + Trans. Am. Soc. Met., vol. 23, page 511 (1935) weight of Alchrome deposited averaged 60 grammes 
tt Physics, vol. 5, page 169 (1934). |  } Elect. Jour., vol. 33, page 40 (1936): F. Bitter,| per link. Reference is also made in the brochure to 
+} Physics, vol. 6, pages 279 and 285 (1935) (“Introduction to Ferromagnetism,” page 109 the coating of the valve seats and seating rings of 
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high-power internal-combustion engine exhaust valves 
with Stellite and to the use of the tungsten carbide, 
Haystellite, in the reconditioning of the cutting edges 
of rock drills. Moreover, for the repair of worn bearings, 
slides, and the runner blades of cast-steel water tur- 
bines, which are often pitted and even perforated as 
the result of cavitation, the use of Tobin bronze welding 
rod is advocated, the Brinell hardness number of the 
repaired surfaces ranging from 80 to 95, according to 
the composition of the weld metal used. The metal 
deposited has, of course, a yellow brass-like colour, 
and, if it be necessary for the coating to have a white 
tint approaching that of steel, a special nickel-silver 
rod called Arox may be used. Deposits of this material 
have a Brinell hardness of from 110 to 120. 








Sree, Wacons ror Sopa Asu.—Fifty all-steel wagons, 
each having a carrying capacity of 16 tons, are to 
built at the Derby works of the London Midland and 
Scottish Railway for the conveyance of light soda ash in 
bulk on behalf of Messrs. Imperial Chemical Industries, 
Limited. The first of these wagons will be put into 
service in December. 








MuLTIFLEX Macutnes wit Currers WorkKING ON ELEKTRON CASTINGS. 


THE MANUFACTURE OF SMALL 
MILLING CUTTERS AT THE WORKS 
OF MESSRS. F. GILMAN (B.S.T.) 
LIMITED. 


LaRGE quantities of aluminium and aluminium-alloy 
castings are used in the manufacture of aero engines 
of every type. The material has generally to be 
worked to fairly fine limits, and there is usually a 
considerable amount of excess metal to be removed. 
Rotary milling cutters, applying this term to 
shanked cutters of various forms having teeth on 
the ends and sides, lend themselves admirably to 
the removal of the excess metal, and this type 
jof cutter is used to-day for this kind of work 
| by practically all manufacturers of aero engines. 
|The earlier types of cutter were not very efficient in 
| operation, many of them having straight teeth with 
|an unsuitable angle, with the result that their action 
| was largely to remove the surplus material by a process 
|of scraping. The design of the cutters has of late 
| years been greatly improved, however, and all modern 
milling cutters of this type have spirally cut teeth 
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round the periphery of the cutter. The angle of the 
tooth has also been modified and improved to obtain 
the maximum cutting effect. A further point in which 
improvement has been effected is that relating to the 
speed of operation, as at one time little information 
was available regarding the correct cutting speeds for 
various materials. Most of the early improvements in 
the development, of these cutters were carried out by 
Continental manufacturers, the only country under- 
taking their quantity production being Germany. 
Once introduced on the market, it was found that small 
rotary milling cutters were an extremely useful adjunct 
to any portable flexible-drive machine, as well as 
other portable hand tools of the electric or air-driven 
type, and these tools became more and more widely 
used for die work and for dressing metal and other 
substances, particularly Elektron and aluminium alloys. 
It was found possible to apply the small rotary tools 
in limited spaces for internal work where ordinary 
machine tools or millers could not possibly be applied. 

As is well known, Messrs, F. Gilman (B.8,T.), Limited, 
| Carlton House, 195, High-street, Smethwick, Stafford- 
| shire, have specialised in the manufacture of portable 
flexible-drive machines for a number of years, and 
| it is therefore of particular interest that they have now 
| undertaken the manufacture of a large range of sizes 
| and types of these milling cutters for use with flexible- 
| drive machines or other portable hand tools, The 
cutters are known under the trade name of “ Tite- 
Grip,” and they are claimed to be equal in every 
respect to those manufactured abroad. This claim is 
substantiated by the fact that there is a very, heavy 
demand for the cutters in this country. The actual 
shaped head of the cutter, which is made in a wide 
variety of forms, can be supplied in one piéce with 
the shank, and the latter can be of almost any length, 
according to the requirements of the work. Alter- 
natively, the cutter heads can in most cases be tapped, 
and employed with detachable shanks or arbors 
provided for the purpose. 

The cutters are an entirely British production, being 
made from British steel and produced in their entirety 
at Messrs. Gilman’s works. The method of production 
of the milling shapes is as follows: After the rough 
blank has been formed from the raw matérial the 
shanks are given an initial grind. ‘The finished blank 
of the required form is then uced on @ semi- 
automatic machine to fine limits, The blanks are 
next given a coarse spiral cut, whieh has been found 
to improve the cutting efficiency of the finished tool. 
The next process is to cut the milling teeth. This is 
effected on a small automatic machine. A of 
automatics has been set up in the makers’ works 
for carrying out this process, these tools being illus- 
trated in Fig. 1, on this page. Each machine is set to 
mill one particular cutter form and completes the 
operation entirely without attention, the machine 
stopping automatically as soon as the milling process 
is completed. The illustration also shows a large 
number of cutters on the inclined bench in front of 
the automatic machines. The next step is to stamp 
the trade name, reference number, and so on, on the 
cutter shank, after which the cutters are put through 
a special hardening process. They are then finally 
ground up on the shank to a standard diameter of 
6mm. All cutters are carefully examined before being 
put into stock, and a certain number from every 
| batch is selected at random and tested to ensure that 
every shape and type of cutter is up to the required 
| standard. The standard range of cutters is manufac- 
| tured in one piece with the shank, the latter being 
| normally 14 in. long and 6 mm. in diameter. Messrs. 
| Gilman can, however, supply the majority of rotary 
milling cutters required in the larger sizes tapped to 
suit threaded arbors if required, and, in addition, most 
of the cutter shapes can be supplied with special long 
shanks for inserting inside narrow spaces in castings, 
&ec. A range of special arbors for milling cutters, 
small polishing mops, and so on, can also be supplied. 
The standard range of shapes is suitable for a very wide 
range of work, but special shapes, cuts and sizes can be 
supplied, if required. A battery of Multiflex machines 
using rotary milling cutters of the type described is 
illustrated in Fig. 2. The cutters are shown being used on 
Elektron castings for aero engines, and both they and the 
Multiflex machines are of Messrs. Gilman’s manufacture. 




















British STANDARD TRAIN-LIGHTING ACCUMULATORS. 
—At the request of the Railway Clearing House, the 
British Standards Institution prepared, in 1932, a 
specification for lead-acid train-lighting accumulators of 
the Planté and Faure types. A revision of this specifica- 
tion, No. 454-1938, has now been prepared, and, in it, the 
subject matter has been re-arranged and amplified 
where experience has shown this to be desirable. In 
particular, the conditions under which acceptance tests 
are to be carried out have been revised. A schedule of 
particulars, to be completed by the manufacturer when 
tendering, and an appendix specifying the method of 
determining the internal resistance have been added. 
Copies are obtainable from the Institution, 28, Victoria- 
street, London, 8.W.1, price 2s, 2d., post free. 
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MEASUREMENT OF THE FINENESS 
OF POWDERED MATERIALS.* 


By Harnotp Heyrwoop, Ph.D., M.Sc. (Eng.). 


Tue generally accepted meaning of the word powder 
is a material consisting of minute particles, the majority 
of which are separately indistinguishable to the unaided 
eye, but no one can state in scientific terms the limiting 
size at which a system of particulate material ceases to 
be classified as a powder, since there is a continuous 
gradation in the physical and mathematical properties 
of particulate material over a size ranging from that 
ot lump coal or quarried stone to the fine dust suspended 
in the atmosphere. The definition of a fine powder, 
further, will have a different interpretation according 
to the industry or process concerned; for instance, the 
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cesses in which materials are reduced to powdered 
form. In addition, an intensive study of atmospheric 
and industrial dust is now being made, and is receiving 
considerable attention from the medical and public- 
health authorities. 

The importance of powdered materials as used in the 
arts and for industrial processes has been recognised 
from the earliest times, but, within recent years, the 


development of modern precision methods of measure- | 
ment has introduced a new branch of technique for | 


the study of dusts and powdered materials. The 
latter, although similar in appearance, may yet possess 
greatly different characteristics, which can only be 
ascertained by the application of careful methods of 
analysis. There are certain primary properties of a 


system of particulate material that can be measured 
and defined independently 


of any other properties. 


cacy. 


2Ii, 
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cient, while he has recently devised a more elaborate 
system of shape definition.* The size-distribution of 
the powdered material may be shown by means of 
various curves plotted to a base of particle size, the 
most suitable curves for this purpose being the follow 
ing :—(a) The percentage by weight larger than a given 
particle size. (6) The percentage by weight smaller 
than a given particle size. (c) The percentage by 
weight contained in a hypothetical fraction limited by 
particle sizes differing by one unit of length, plotted 
against the mean size of this hypothetical fraction. 

The characteristics of the size-distribution curves 
may be defined by the usual statistical methods. 
|namely, the mean, the median, and the mode. The 
mean value represents the particle size corresponding 
to the centre of area (centre of gravity) of the area 
enclosed by the curve and the x-axis; the median 
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British Pharmacopewia defines a fine powder as one the 
whole of which passes a sieve having 85 meshes to the 
inch, and a very fine powder as one the whole of which 
120-mesh silk The latter definition 
corresponds approximately to the fineness of a high 
grade Portland cement, but a high-grade pigment 
should nearly all pass through a sieve having 300 meshes 
per inch, while many industrial powders have a maxi 
mum particle size of 20 microns or leas, Ww hich is about 
one-third of the aperture of a 300-mesh sieve. The 
paper therefore deals with the grading of systems of 
particulate material without restriction as to the size 
of the particles. 

There can hardly be any industry which does not 
at some stage depend directly or indirectly upon the 
use of such materials. In many cases, the powdered 
material is the main product concerned, and mention 
may be made of such processes as coal grading and 
screening, dust removal, the production of pulverised 
coal, 6,000,000 tons annually in this country, Portland 
cement manufacture, 5,000,000 tons annually, materials 
for road construction, i.e., stone chippings and fillers, 
sands for building and for foundry moulding, the 
production of pigments, the size-reduction of metallic 
preparation of powdered metals for special 
purposes, flour milling, and innumerable other pro- 


passes a sieve 


ores, 


* Paper accepted for written discussion by The Institu 


tion ot Mechanical Engineers. Abridged 
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hese are: the mean size of particle, the size-distribu- 
tion of the particles, the density of the material, the 
shape of the particles, and the surface texture of the 
particles, 

In addition, there are many other properties of 
systems of particulate material that are functions 
of two or more of the primary properties, and of the 
circumstances in which the material is used. Among 
the more important of these derived properties are : 
the ratio of surface to weight, generally referred to as 
the specific surface ; the bulk density under various 
the porosity and the permeability of a 
mass of powder, such as moulding sands; the rate of 
hardening and strength of Portland cement; the | 
covering power and opacity of pigments ; the inflam- 
mability and rate of combustion of coal dusts; the 
rate of solution of chemicals ; the efficiency of metallic 
extraction from ores; flotation processes of concen- 
tration, and many other examples. 

The object of the fineness analysis is usually to | 
determine the mean size and the size-distribution of 
the particles, but the processes of measurement are 
also affected by the shape of the particles and the 
density of the material. The definition of particle 
shape has previously been discussed by the author ;* 
at least two coefficients are needed for this purpose, | 
namely, the volume coefficient and the surface coefti- | 


conditions ; 


* Proc. I.Mech.E., vol. exxv, page 383 (1933). 


| the same mean value. 


Silk. 200 Mesh. 


value is the particle size at which the powder could be 
divided into two portions of equal weight; and the 
mode represents the most frequently occurring particle 
size, that is, the particle size corresponding to the peak 
of the size-distribution curve. The weight-mean 
particle size corresponds to the centre of area of the 
size-distribution curve. When studying size-distribu- 
tion curves of different types of powder it is very con- 
venient to alter the scale of plotting so that the curves 
to be compared not only enclose the same area, 1.¢., 
represent the same weight of powder, but also have 
This can be done by expressing 
particle sizes as a fraction of the mean particle size, 
1.¢., the base is the actual particle size divided by the 
mean particle size. If the areas enclosed by the curve 
are maintained constant, the two scales then become 
dimensionless, and the diagrams are purely relative. 
Methods of Fineness Measurement.—The two pro- 
cesses mainly used for the sizing analysis of powdered 
materials are screening or sieving for the compara- 
tively large particles, and a procedure that is based 
on the motion of particles in a fluid for the grading of 
the finer particles. In spite of certain limitations and 
inaccuracies, sieving forms the most convenient 


| method of grading powders down to a fineness of 200 


meshes per inch, and may be extended to a lower 
limit of 400 meshes per inch. Sieving analyses have 


* Chemistry and Industry, vol. |vi, page 149 (1937). 
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| 
been placed on a comparable basis by the introduction | 
ofystandard series of sieves of which the following are | 
now in common industrial use: Institution of Mining | 
and Metallurgy (I.M.M.); British Standards Institu- | 
tion: U.S. Bureau of Mines, Tyler Series ; and the | 
German DIN series. 


The general proportions of these sieves are similar, | 
| 


though in the I.M.M. series the aperture is equal to 
the wire diameter. British and American sieves are 
designated by the number of meshes per lineal inch, 
Continental sieves are designated either by the number 
of meshes per lineal centimetre or by the number of 
apertures per square centimetre. All the above 
specifications call for sieve cloth woven from metallic 
wire, usually phosphor-bronze; but silk sieves are 
used by many industries concerned with foodstuffs. 





The effective area of coarse-mesh silk sieves is greater 


Fig. tt. , ‘\ 
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(a) Manometer measuring mean density of column 
from A to B. 

(6) Differential manometer measuring density at 
level B. 

(c) Hydrometer measuring approximately the density 
at B. 

(d) Pipette withdrawing sample from level B. 


than that of the corresponding wire sieves, but the 
relationship is reversed for the fine-mesh sieves. The 
general proportions of these sieves are shown by the 
photographs reproduced in Fig. 5, opposite. The effec- 
tive sieving area divided by the total area of sieve cloth 
has a nominal value of 25 per cent. for the I.M.M. series, 
varies from 44 per cent. to 35 per cent. for the British 
Standard sieves, and from 72 per cent. for 20-mesh silk 
sieves to 23 per cent. for 200-mesh silk sieves. 

It has not yet been possible to devise a universally 
applicable specification for the process of sieving, on 
account of the wide variation possible in the method 
of making the actual test, and of the variation existing 
in particle shape, density and properties of the material. 
Sieving to completeness in the literal sense is impossible, 
so it is necessary to define the end point of the process 
by one of the following methods :—(a) By standard 
time of sieving. (b) By stating that sieving must be 
continued until the weight of powder passing the sieve 
per minute is less than a certain percentage of the total 
weight of the sample taken. (c) By stating that 
sieving must be continued until the weight of material 
passing the sieve per minute is less than a certain 
percentage of the weight of the residue on the sieve 
considered. 

The definition of the end point by means of a standard 
time of sieving is simple and satisfactory when applied 
to a particular material not likely to vary greatly in 
fineness. Thus for Portland cement, British Standard 
Specification No. 12, 1931, states that sieving on the 
170-mesh sieve is to be continued for 15 minutes. 








The second method of specification has been adopted 
by the American Society for Testing Materials for the 
sieving analysis of pulverised coal, in which sieving is 
to be continued until the rate per minute at which 
material passes the sieve is less than 0-1 per cent. of 
the weight of sample taken. The third method of 
specification has the advantage that the degree of 
control varies according to the amount of residue on 
the sieve; this, though fundamentally sound in prin- 
ciple, is even more complicated to apply than the 
second method. 

In a mathematical analysis of the process of sieving 
two stages are involved, first, the elimination of the 
fine dust that will easily pass the apertures of the 
sieve, and second, the elimination of particles that will 
only just pass the apertures when presented in a 
favourable position, these being termed ** near-mesh 























rticles. _These two stages are shown very clearly 
os plotting the reciprocal of the rate at which material 
passes the sieve against the time of sieving. The fine 
material is eliminated at an approximately constant 
rate, while the rate of elimination of the “‘ near-mesh ” 
particles decreases as sieving proceeds. These two 
stages overlap to a greater or lesser extent ; but with 
a sufficient degree of accuracy, a straight line can be 
drawn through the points representing the important 
part of the latter stage. 

The relationship between the mean _ projected 
diameter of a particle and the size of aperture through 
which it will just pass is an important factor in the 
correlation of sieving analyses with other properties of 
the powdered material, and this relationship is greatly 
affected by the shape of the particles, A particle 
approximating to the shape of a thin dise could pass 
through a square aperture diagonally, so that the 
projected diameter would be 1-414 times the sieve 
aperture. If the particle were elongated as well as 
flaky, then the ratio of mean projected diameter of 
sieve aperture would be still greater. 

Perforated metal plates are usually employed for 
the grading of large particles, say, above $-in. Indus- 
trial screening plants frequently use plates with round 
holes, but for testing purposes, plates with square holes 
are now generally recommended in order that the test 





results may be correlated with the grading on wire- 
mesh sieves. Perforated plates with round holes may 
be slightly easier to manufacture than those with 
square holes, but their real merit for the purpose of 
industrial grading is that the particles have an addi- 
tional degree of freedom with respect to the attitude 
in which they are presented to the screen. Thus 
screening is more rapid with round than with square 
holes, and experiments by the author have shown 
that the increase in the rate of screening is of the order 
of 25 per cent. The relationship between the diameter 
of the round hole and the side of the square aperture 
that will just allow the same particle to pass is thus 
a factor that is required to correlate laboratory and 
industrial test results. The predominating factors 
affecting this relationship are the proportions of the 
particle, t.e., the ratio of the breadth to the thickness, 
and the ratio of the length to the breadth, but the 
geometrical shape of the particle also has considerable 
influence. Very careful experiments on this relation- 
ship have been made by the author with stone chippings 
and lump coals. Slotted apertures are sometimes used 
for the industrial grading of stone and coal. The 


\ relationship between the diameter of round hole and 


the width of the equivalent slot, is only slightly 
influenced by the particle shape and is almost exactly 
proportional to the ratio of breadth to thickness. 
he fineness analysis of sub-sieve particles is based 
on a knowledge of the laws relating the velocity of 
fall and the size of the particle under known condi- 
tions. The various factors affecting the terminal 
velocity of fall of a particle are as follows :—The size, 
shape, and density of the particle. The density and 
viscosity of the fluid. The gravitational attraction on 
the particle. The nature of the fluid flow round the 
rticle, i.e., viscous flow or turbulent flow. The 
tter factor is assessed by the value of the Reynolds 
number for the system. The gravitational attraction 
may usually be taken as constant, although the force 
on the particle may be increased by means of a centri- 
fuging device. The velocity of fall of small particles 
settling in a fluid when the flow round the particles 
is of viscous or streamline nature is proportional to 
the square of the size. As the size of the particles is 
increased, the motion of the fluid becomes turbulent, 
which causes an increase in the resistance, and the 
resulting velocity of fall is less than that calculated 
from Stokes’ law. When the motion is fully turbulent, 
the velocity of fall is proportional to the square root 
of the size of particle. The velocity of fall of a 
particle under partially turbulent conditions. of flow 
can be calculated by using the Stokes equation as a 
first approximation, and then) applying correction 
factors to allow for thedegree of turbulence. Stokes’ 
law also assumes that the particles are moving in a 
continuous medium, 3.e., that the mean free path of the 
molecules of the suspending medium is negligible com- 
pared with the size of the particles. While this 
assumption, is true regarding liquids, very small 
particles falling in a rarefied gas will have a terminal 
velocity, greater than calculated according to the 
Stokes’ law. 

Elutriation is a process of grading particles by 
means of an upward current of fluid, usually of water 
or air; sedimentation grades the particles according 
to the velocity of fall in a column of fluid at rest. The 
two processes are therefore similar, as they depend on 
relative motion between particles and fluid, although 
there may be a slight difference in practice due to the 
turbulent motion of an upward current of fluid at 
high velocities, and to the non-uniformity of velocity 
across the section of a rising column of fluid. Elutria- 
tion is particularly valuable when it is required to 
subdivide a powdered material into a number of 
closely sized fractions. 

The apparatus used for elutriation by means of 
water consists essentially of a series of cylindrical glass 
vessels of increasing size; since the water flow is 
constant in volume, the velocity in succeeding vessels 
decreases. The sample is placed in the smallest vessel, 
and all particles smaller than a certain size are washed 
out of this vessel and into the next one; further 
separation takes place in the second vessel, and the 
finest particles are washed into the third vessel. The 
very finest particles which are washed right through 
the apparatus may be collected by filtering or they 
may be allowed to settle, As many as 20 vessels 
have been placed in series, but usually the number is 
restricted to three, and a design of this type of appara- 
tus due to Andreasen is shown in Fig. ll(a). A very 
convenient design of elutriator is shown diagram- 
matically at (b) in the same figure, namely, Andrew’s 
kinetic elutriator, which incorporates a circulating 
system in the larger vessel in order to reduce the time 
of operation. 

The process of elutriation is very suitable for the 
grading of comparatively heavy minerals, such as 
sand and metallic ores, particularly over a size range 
of 200 microns to 10 microns, The grading of coal 
dust is not quite so satisfactory on account of the 
small difference between the densities of coal and 
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water, and any variation in the density of the coal 
sample has a marked effect on the results of the analysis. 
Elutriation by liquids other than water can only be 
accomplished with difficulty, although apparatus has 
been devised for the elutriation of Portland cement 
by means of a circulating flow of kerosene. 

Elutriation by means of air flow is obviously desir- 


able when the powder to be tested is in practice sub- | 


jected to the grading action of an air flow. Especially 
is this the case for the grading of flue dust consisting 
of particles covering a wide range of density, which 
would result in considerable difference between the 
results of elutriation by air and by water. The major 
difficulties involved in air elutriation are to ensure 
the breaking up of aggregates of particles and to prevent 
fine particles adhering to the sides of the elutriator 
tube. A comprehensive survey of the development of 
the air elutriator has been made by Pearson and Sligh, 
but it may be stated that there are three main types, 
namely, the up-blast type, the down-blast type, and 
the circulating type. The disadvantage of the up-blast 
type of elutriator, which consists essentially of a 
eylindro-conical tube, as shown in the Petersen elutria- 
tor Fig. 11(c), is that at low rates of air flow the powder 


tends to choke the air inlet, causing a fluctuation of | 


the velocity. The down-blast type is illustrated in 
Figs. 11(d) and (e), and has largely been developed by 
Gonell. 


The circulating type of elutriator has been developed 
by Roller, and is a modification of the up-blast type, 


but the sample of powder is caused to circulate in a | 


U-tube at the base of the elutriator tube, as shown in 
Fig. 11(f). The method of operating all these types of | 
elutriator is to blow with a known velocity of air current 
until equilibrium has been attained or until the rate 
of loss has been reduced to an arbitrary value, and 
then to weigh the residue of coarse particles that are 
retained in the apparatus. 

The general procedure for a sedimentation analysis 
is to measure at frequent intervals of time from the 
start of the test, either the mean concentration of 
particles between the levels A and B, Fig. 12, or the 
actual concentration at a particular level B. The | 
mean concentration over the range from A to B may | 
be measured in a very simple manner by connecting | 
a manometer tube of the pure liquid to the sedimenta- 
tion column at the level B. The measurement is | 
simple, but the method has the serious disadvantage | 
that the experimental curve relating mean concentta- | 
tion and time has to be differentiated twice in order | 
to obtain the particle-size distribution curve. This | 
procedure is insufficiently accurate to show small | 
variations in the shape of the latter curve, which may | 
nevertheless represent important properties of the | 
powder. A more satisfactory procedure is to deter- | 
mine the rate at which the concentration of particles 
at a given level B varies with time, since the experi- 
mental curve has then to be differentiated once only | 
to obtain the size-distribution curve of the particles. | 

The concentration of particles at a given level B| 








hagen, is the most convenient arrangement for taking 
|the sample from the desired level. It consists of a 
| vessel of about 500 cub. cm. capacity, the inlet of 


level of the liquid dispersion. A two-way cock is fitted 
between the sampling tube and the sample-measuring 
vessel, which has a capacity of 10 cub. em. In one 
| position of the cock the sample can be withdrawn 

m the sedimentation column by suction, and when 
the cock is reversed the sample is discharged into a 
nickel dish. The dispersing liquid is then evaporated 
and the weight of powder that was in suspension at 
the particular level and time of sampling is thus 





apparatus designed by Professor Andreasen, of Copen- | however, the size distribution of the particles is to be 


| determined, then the beam of light is passed through 


the lower portion of a sedimentation cell, and readings 
of the intensity of the emergent beam are taken at 





the sampling tube being 20 cm. below the surface | increasing intervals of time in a similar manner to the 


procedure used for sedimentation analysis. The 
particle-size distribution curve can then be calculated 
|from the photo-electric readings combined with 
| Stokes’ law for the falling velocity of particles. 

Many other problems await solution, such as the par- 
tial transparency of certain mineral particles when re- 
duced to a final state of subdivision, to allow for which 
variable an opacity factor must be introduced into the 
calculations. This type of instrument is a very rapid and 





determined. The arrangement of the apparatus used | convenient method of comparing the finenesses of two 
|by the author is shown in Fig. 13. Temperature | powders of the same material, although it is not yet 
variation during operation is minimised by placing the | established that the value of the logarithm of the 
sedimentation apparatus within a water jacket of | ratio of intensity of emergent to incident light for a 
about 2,000 cub. em. capacity, in turn surrounded by a | given weight concentration of particles in suspension 
wooden casing with granulated cork between its walls. | is directly proportional to the specific surface of the 
All internal reflecting surfaces are coated with alu-| powder. The author is at present conducting research 
minium paint or tinfoil to reduce heat radiation. | with this apparatus, and results show that there is a 

The weight of powder used is sufficient to form a | definite relationship between the logarithmic ratio of 
suspension of about 1 per cent. by volume, #.¢., ‘about | light intensities and the degree of concentration of 


In this elutriator, the air jet blows down- | 
wards into a thimble containing the powdered material. | 


7 grammes of coal or 15 grammes of cement, and the | particles in suspension. 


Further work on this method 


powder is thoroughly shaken with the liquid to form | of particle-size measurement is being undertaken by 


a uniform dispersion. Samples are usually withdrawn 
minutes, &¢,, from the time at which shaking has 
ceased. If the particlés are assumed to be uniformly 
dispersed at the commencement of the experiment, 
then the total weight of powder in 10 cub. em. of sus- 
pension can be calculated, and the percentage by weight 
of powder that is still in suspension at the level B in 
Fig. 12 can thus be calculated for each sample taken. 
The concentration at level B will remain constant until 
the largest particles have fallen the distance AB, 
and samples taken after this time show a progressive 
| diminution in weight. 

If a sample is taken at time T from the start of the 


test, then the velocity of fall of the largest particle | 


present in the sample is equal to AB divided by T, 
and the corresponding size of particle may be calculated 
from Stokes’ law. Thus each sample enables a 
determination to be made of the percentage by weight 
of the powder that is smaller than a known particle 
size, and the observed points may be plotted as per- 
centage of suspension against Stokes diameter in 
microns. A smooth curve is drawn through the points, 
and the size-distribution curve is obtained by differen- 
tiation of the experimental curve. The size-distribu- 
tion curve can be obtained directly by experiment, if 
the apparatus is arranged so that the particles all 
commence to fall from the level A, Fig. 12, instead of 
being uniformly dispersed. Two descriptions of designs 
of apparatus embodying this procedure have been 
published, although doubt has been expressed whether 
the conditions of free fall are obtained by such a 
method. 

Various liquids may be used for the purpose of 
obtaining a uniform dispersion of the powder. Coal 


may be measured thus :—(a) By means of a sensitive | dusts may conveniently be dispersed in industrial 
differential manometer with connections to the sedi- | absolute alcohol ; Portland cement in ethyl, butyl, or 
mentation column at ¢ and f a short distance either | benzyl alcohols; many minerals, such as limestone, 
side of the level B. Since the distance between the | sands, clays, &c., can be dispersed in distilled water with 
connections ¢ and f is small compared with the height | the addition of 2 per cent. of sodium-silicate solution 
AB, the concentration of particles over this section of | having a specific gravity of 1-023. Other organic 
the column may be assumed to be constant. (b) By | liquids may be used for special materials. One criticism 
means of a hydrometer with a long stem and short | of the Andreasen sedimentation apparatus is that the 
bulb, the centre of buoyancy of the hydrometer being | concentration of particles is too great to allow of free 
at the level B. This method of analysis is used to a falling conditions. An exceedingly interesting type of 
large extent for the mechanical analysis of soils. (c)| sedimentation apparatus has therefore been designed 
By withdrawing a small sample of the suspension from | by Carey, which enables measurements of falling 
the level B, evaporating the liquid, and weighing the | velocity to be made on very low concentrations of 
particles that were in suapension at the time of taking | suspended particles, these concentrations being of the 
the sample. (d) By measuring the obstruction caused | order of 0-01 per cent. by volume. With this appa- 
by the particles to a beam of light passing through | ratus a high degree of accuracy in particle measure- 
the suspension at the level B, the intensity of the ment is attained, although the arrangement is consider- 
emerging beam being measured by means of a photo-| ably more complicated than the Andreasen apparatus, 
electric cell. land could only be used by a research laboratory that 
These methods of analysis have all been investigated lhad a continuous demand for accurate particle-size 
by the author, and the relative merits of each are | measurements. 
summarised below :—(a) The use of a_ two-liquid Photo-Electric Methods of Fineness Measurement.— 
differential manometer with connections at ¢ and f,| If a parallel beam of light is passed through a suspen- 
Fig. 12(6), restricts the choice »f liquids that can be used | sion of powder in a liquid, a certain proportion of the 
to disperse the powder; the author has also found | light is obstructed by the particles. The logarithm of 
that these manometers are sluggish in action and are| the ratio of emergent to incident light intensities for 
very sensitive to temperature changes. (6) The hydro-|a given concentration by weight of suspension has 
meter test is a very simple method of analysis, but | been suggested as a measure of the fineness of the 
lacking in accuracy, since the bulb of the hydrometer | powdered material, and this ratio may easily be 
necessarily extends over a length which is a consider- | measured by means of a photo-electric cell. Experi- 
able proportion of the column height AB. Another | ments with this type of apparatus have been made by 
disadvantage is that particles settle on to the shoulder 
of the bulb, and to avoid this the hydrometer has to 
be withdrawn between readings, a procedure which 
inevitably causes some disturbance of the suspension. 
(c) After an extensive research on the various methods 


the simplest way is to disperse a known weight of 
powder in a given volume of liquid, and to measure 
the intensity of the emergent and incident beams while 


of sedimentation analysis, the author decided that the 
pipette sampling method gave the greatest accuracy 
combined with reasonable ease of operation, and could 
be applied to the widest range of materials. The 








the particles are evenly distributed in the suspension. 


from the apparatus at intervals of 1, 2, 4, 8, 15, 30) 


the author with the assistance of Mr. S. E. Randall. 


Other Methods of Fineness Measurement.—The 
| methods described above for measuring the fineness of 
| powders deal with those comparatively simple types of 
| apparatus suitable for use in normal industrial practice. 
| Many other methods may be used in special cases. The 
sedimentation balance has not been described in detail, 
since it is beyond the scope of the ordinary laboratory. 
Direct optical measurement of particles by micro- 
scopical projection is only used for the purpose of 
calibrating other methods of measurement, the proce- 
dure being too tedious and lengthy for normal use, 
though for atmospheric dust it is usually the only 
possible method of measurement on account of the 
very small weight of sample obtainable. Even in this 
| branch of research photo-electric methods of measure- 
ment will probably be used in the future. Among the 
other principles that may be used for fineness measure- 
ment may be mentioned determination of surface by 
rate of solution and by adsorption methods, particle- 
size measurement by means of X-ray and electron 
diffraction, measurements based on the bulk density 
of the powdered material, porosity and colour measure- 
ments of mixtures of powdered materials. An interest- 
ing device has been developed by the Fuel Research 
Station for comparing the fineness of viscous suspen- 
sions containing a large proportion of powder, such as oil- 
coal mixtures which may be used for boiler firing. 
This apparatus, described in the Annual Report of the 
Fuel Research Board for 1936, consists essentially of 
a large test tube containing the suspension and pivoted 
just above the combined centre of gravity of the tube 
and suspension. The time of oscillation is measured, 
and this changes as the centre of gravity of the powder 
gradually falls, thus affording an indication of the rate 
of settling. 








CANADIAN ELECTRICAL STANDARDS.—The specification 
relating to the construction and testing of portable 
electric displays and incandescent-lamp signs, which has 
been prepa by the Canadian Engineering Standards 
Association, National Research Building, Ottawa, has 
now been issued in a .revised and enlarged form. It 
applies to apparatus of the types mentioned for use on 
circuits operating at not more than 150 volts to earth in 
normally dry locations. It is based on tests conducted 
in the laboratories of the Hydro-Electric Power Com- 





mission of Ontario, and its contents were submitted for 
criticism to the British Standards Institution. 





Barrery Lamp ror EMERGENCY PurposEs.—-A battery 
lamp which has been specially designed for lighting in 
domestic refuge rooms and other places where under 
emergency conditions an all-round light is needed, has 
been placed on the market by Messrs. Nife Batteries, 
Limited, Redditch, Worcestershire. It consists of an 
all-steel accumulator, which will provide 11 hours con- 
tinuous light per charge, and the lamp, which is mounted 
on the battery box, is protected by a ribbed well glass, 
so that a diffused illumination is obtained. There is no 
switch, light being obtained by closing the lid, which 
is held open by a spring, and securing the fastener. 





British STANDARD WiRE Ropes ror CraNnes.—The 
British Standard Specification for round-strand steel-wire 
ropes for cranes, first published in 1927, has been revised 
and is now available as No. 302-1938. Recommendations 





| 
| 


| 


' 


concerning the use of wire ropes have been modified with 
regard to drum and pulley diameters, and in the light 
of the further reports of the Wire-Ropes Research Com- 


Richardson, Klein, Wagner, and others. There are) mittee of the Institution of Mechanical Engineers. 
two ways in which the measurement can be made ; | Additional recommendations are included with respect to 


storage, uncoiling and handling, and installation and 
maintenance. The 115-125 tons per square inch tensile 
range of wire has been deleted, and the requirements of 
he tensile test have been amended to specify a definite 
range of ultimate tensile stress for each grade of wire. 


The logarithmic ratio of the intensities of emergent Copies of the publication may be obtained from the 
and incident beams gives a single figure, which is @/| British Standards Institution, 28, Victoria-street, London, 
measure of the specific surface of the powder. If,! S.W.1, price 2s. 2d., post free. 




















Oct. 28, 1938. 





THE DRAG-SUCTION 
*“ FU-SHING”’ ; WHANGPOO CON- 
SERVANCY BOARD. 


ENG INE BR LNG 


_495 





tons of liquefied spoil. If 


DREDGER | corresponding to a displacement of about 8,400 tons. | suction type, and the second largest dredger of 
The hopper contained 3,700 yards to deck level, | any kind, being only exceeded in dimensions by the 
|representing 4,000 


| filled to the coaming, the hopper had a capacity | by Messrs. Cammell, Laird and Company, Limited, 


| sand-pump dredger Leviathan, constructed in 1909 


In the second portion of the study of “ River| of 4,200 cub. yd. The dredging depth extended | Birkenhead, for the Mersey Docks and Harbour 


| 


Flow Problems ”’ contributed to the present volume 
of ENGINEERING by Dr. Herbert Chatley, M.Inst.C.E. 
on page 165 ante, reference was made to the dredging 
project now in progress on the bar of the Yangtse 





| 


to 45 ft. below water level, and the vessel had a 
cruising speed of 10} knots. The contract called 
for an output in Yangtse mud (wet density 1-8) of 
25,000 cub. yd. in situ; or, about 34,000 tons to 


river. This work is being undertaken by the Whang- | be dredged, transported two sea miles and dumped, 
poo Conservancy Board, the public authority|in 10 hours. Between September, 1935, and the 


responsible for the regulation of the Whangpoo | 


outbreak of hostilities in Shanghai in August, 


river, a tributary of the Yangtse, which it enters | 1937, the Chien She dredged some ten million yards 


The 


some 15 miles below the city of Shanghai. 


| of in situ material. She has been fully described in 


scheme involved cutting across the bar of the|an official report of the Whangpoo Conservancy 


Yangtse a channel 1,000 ft. wide, to a depth of 


| Board entitled The Dredger Chien She.* 























Fic. 6. 


9 ft. below the previous minimum depth of 18 ft., 
and was prepared in 1921 by Lieut.-Col. H. von 
Heidenstam, M.Inst.C.E., then engineer-in-chief to 
the Conservancy Board. Work was not begun, 
however, until 1935, when Dr. Chatley occupied the 
position of engineer-in-chief, in which he has since 
been succeeded by Mr. C. P. Hsueh, Assoc.M. Am. 
Soc.C.E. 

The drag-suction dredger Fu-Shing, which has 
been completed recently for the Whangpoo Con- 
servancy Board by Messrs. F. Schichau G.m.b.H., 
Danzig, is the second of two vessels specially built 
for the work of deepening the Yangtse bar. 
were designed by Dr. Chatley in collaboration with 
Mr. William Smith, M.I.N.A., M.I.Mech.E., who 
supervised their construction. The first dredger, 


also of the drag-suction type, was the Chien She | 
1934 and commis- | : inched 
Her | Danzig on April 2, 1938, and has the distinction 


in 
following 


built 
in the 


teconstruction °’), 


sioned for service year. 


dimensions were 360 ft. in length between perpen- | 
diculars, by 60 ft. beam, and a moulded depth of | 
26 ft. 6 in. 


The normal loaded draught was 18 ft., 








VesseL RE: 





ADY FOR LAUNCHING. 


The material to be removed consisted principally 
|of mud, but with occasional patches of firm sand, 
‘and in preparing the specification for the second 
vessel, the Fu-Shing, additional propulsive power 
| was provided, to cut the sand. Mr. P. N. Fawcett, 
|M.Inst.C.E., and the present engineer-in-chief, 
|Mr. C. P. Hsueh, collaborated with Dr. Chatley 
land Mr. William Smith in drawing up the specifi- 
| cation, which called for a vessel generally similar 
| in type to the first dredger, but with a longer ladder, 
| water-tube boilers, and discharging valves instead of 


hopper doors. Tenders were advertised for, and the 


Both | contract was eventually placed with Messrs. Schichau 


for the sum of about 235,000/. ; an increase of 50 per 
cent. over the cost of the Chien She, which had been 
ordered from the same firm during the depths of 
the depression. 

The Fu-Shing (“‘ Regeneration ”’) was launched at 


of being the largest dredger ever built of the drag- 


* General Series, No. 15, 1936. By H. Chatley, D.Sc. 


(Eng.) and W. Smith. 





| Board. The loaded displacement is about 9,700 
tons, and the hopper holds 3,820 cub. yd. when 
filled to main-deck level, or slightly over 4,000 tons 
of mixture. An illustration of the Fu-Shing on 
trial is given in Fig. 5 herewith. Other views of the 
vessel under construction are shown in Fig. 6, on 
this page and Figs. 14 and 15 on page 498. Tho 
output required by the contract is nominally the 
same as that of the Chien She, but is expressed as 
12,000 cub. m. per hour of 1-4 density, equivalent 
to 6,000 cub. m. (10,800 tons) of in situ material. 
This rate corresponds to one hopper-load (4,000 
| tons) of mixture in about 15 minutes. The cruising 
speed has been raised from 10} knots to 114 knots, 

The greater dimensions of the vessel, compared 
with those of her predecessor, arise from the use 
of dumping valves, which occupy part of the hopper 
space, and from the increased weight of the machi- 
nery necessary for the higher speed. The two main 
propelling engines each develop 2,250 i.h.p. at 
140 r.p.m. The single pumping engine has the same 
dimensions as the propelling engines, but is not 
reversible ; it develops 2,500 i.h.p. at 160 r.p.m. 
Excluding auxiliaries, therefore, the total power 
available for dredging operations is 7,000 i.h.p., 
representing an average of a little over 2 h.p.-hours 
per cubic yard of mud dredged, transported two miles, 
and dumped, after allowance has been made for 
the inaction of the pumping engine when cruising. 
In the design of the dredging appliances, special 
attention has been given to the circumstances 
that the dredger will be required to work in strong 
tidal currents, up to 6 knots, which are at times 
oblique to the axis of the cut; and that patches 
|of firm sand may be encountered. The ladder 
carrying the suction pipe has been provided, there- 
fore, with an overhung trussed frame which bears, 
over @ large area, against the side of the pipe well 
when the ladder is fully lowered. Special drag- 
| heads with swivelling seats have also been provided, 
and further consideration has been given to the 
internal stream-lining of the drag-heads and the 
relation of their entrance areas to the available 
thrust in various conditions. 
| The appearance of the Fu-Shing, as Fig. 5 shows, 
is more pleasing than that commonly associated 
| withdredgers. The general outline resembles that of 
|a@ tanker, with the propelling machinery placed aft, 
| anda slightly raked stem and elliptical stern as shown 
in Fig. 15. There are two pole masts, and a post 
| forward of the funnel, supporting ‘the derrick 
| for hoisting the suction-ladder. The spoil hoppers 
| occupy the middle body and are divided by a central 
| longitudinal well housing the ladder, The main 
dredging-machinery room is forward of the hoppers, 
the bridge house being located above the athwartship 
bulkhead separating there compartments. The 
| length is 410 ft. 6 in. (126-48 m.) overall and 400 ft. 
|(121-92 m.) between perpendiculars, and _ the 
| moulded breadth and depth, respectively, 62 ft. 5 in. 
(19-05 m.) and 28 ft. 6 in. (8-69 m.). The registered 
tonnage is 5,710 gross and 2,248 net, the deadweight 
tonnage at the normal load draught of 18 ft. being 
4,810 (4,887 metric tons). The maximum permissible 
draught is 22 ft. The hoppers have a total capacity 
of 3,820 cub. yd. (2,936 cub. m.) to main-deck 
level at the side, or 4,410 cub. yd. (3,380 cub. m.) 
to the top overflow level. The contract required 
that the acceptance trials should be made on the 
actual dredging site in the Yangtee estuary, the 
stipulated rate of 12,000 metric tons of mixture 
per hour, of not less than 1-4 density, to be main- 
tained as an average of ten consecutive loads. 
Speeds were called for of 2 knots when dredging 
against a tidal current of 6 knots, aeting at about 
45 deg. before the beam, 8 knots during dumping, 
and 114 knots when loaded to a mean draught cf 
18 ft. 

The general arrangement of the vessel is shown 
in Figs. 1 to 4, on Plate XXII, and Figs. 7, 8 and 9, 
on page 496. There are six transverse watertight 
buikheads, those at the ends of the hoppers being 
carried up to the upper deck, and the other four 
extending to main-deck level. The central well 
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DRAG-SUCTION DREDGER “ FU-SHING”’ FOR THE WHANGPOO CONSERVANCY BOARD. 


CONSTRUCTED 


BY 


MESSRS. F. SCHICHAU G.m.B.H., 








SHIPBUILDERS, 


DANZIG. 
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Werke A.G., Bremen, and are coupled to Laurence- 
Scott motors rated at 28 kW. The direct-acting | 
electric steering gear was also supplied by Messrs. | 
Atlas Werke A.G., and operates on a cast-steel 
quadrant fitted to the rudder stock. The electrical 
control equipment is operated by push-button from 
the navigating bridge, as mentioned above. 

The windlass is of the shipbuilders’ direct-grip 
type, and is driven by a Siemens motor. It is of 
specially massive construction, to cope with the 
daily usage to which it will be subjected. The 
ladder-hoisting winch, for handling the suction 
pipe and draghead, was made by Messrs. Schichau, 
at their Elbing works, and operates with steel-wire 
cables, wound in machined grooves on double 
drums. The ends of the cables are secured to| 
buffer springs, to take shocks while dredging. The 
drums are driven by Siemens motors, with Ward- 
Leonard control equipment, through a steel worm 
to a bronze worm wheel on the drum shaft. Control 
of the winch is normally exercised from the dredging 
room on the navigating bridge, but can be effected 
also from positions at the level of the hopper 
gangways. 

Three 26-ft. seamless-atee] lifeboats are carried, 
together with a 28-ft. motor dinghy fitted with a 
National oil engine of 18-5 brake horse- power, all 
being stowed under Simplex davits. There are three 
bower anchors and one stream anchor, all of the 
stockless pattern, the bower anchors having an 
aggregate weight of 9,880 kg. and the stream anchor | 
weighing 1,210 kg. For each anchor 165 m. 
(90 fathoms) of Tayco welded-steel stud-link cable 


is provided, the chain for the bower anchors 
being 2 in., and that for the stream anchor, 1} in., 
in diameter. Tho wireless-telegraphy installation, 
supplied by Messrs. The Marconi International 


Communication Company. Limited, London. con- 


VesseL Durtne ConsTRUCcTION. 


sists of a 300-watt telegraph/telephone transmitter 
and receiver set. It is completely self-contained, 
and all the necessary accessories are enclosed with 
it in steel cabinets, designed for simple operation 
by outside controls. The set operates on a single 
wave-length, to suit the particular service, at any 
length between 120 m. and 200 m. By means 
of a rapid change-over switch it can be used to 
communicate by telegraph or telephone on the 
normal ship wave-band of 600 m. to 800 m. wave- 
lengths. The receiving range is between 100 m. 
and 2,000 m., but under service conditions the set 
will operate on a fixed wave-length in communica- 
tion with an independent shore station, through 
which the movements and daily records of the 
dredger are to be reported to the head office of the 
Whangpoo Conservancy Board. 

\ To be 


continued.) 








THE VIENNA SECTIONAL MEETING 
OF THE WORLD POWER CON- 
FERENCE. 

(Continued from page 454.) 

Tue largest group of papers presented at the 
Vienna conference was that covered by Section A, 
which was concerned with the ‘‘ Supply of Energy for 
Agriculture.” The paper dealing with large-scale 
proposals, for electrical development in Egypt, 
which we summarised in our issue of October 14, 
belonged to this group. Although most of the 
papers presented to the section were concerned with 


| electrical work, there were others dealing with town 


and natural gas, and solid and liquid fuels in their 
applications to agricultural development. Two 
other groups of papers, Section B, Supply of Energy 
for Small Scale Industries, and Section C, Supply 
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15. STERN OF VESSEL. 
of Energy for Household Purposes, in many of thei: 
aspects bore closely on agricultural problems, sin: 
small-scale industries tend to establish themselves 
in agricultural areas situated in districts in which 
climatic conditions prevent the carrying on of farm- 
| ing work in the winter. Developments of this kind 
have taken place in many Alpine districts. Again. 
the convenience and amenities of electricity supply 
in the household are important factors in helping 
to maintain the agricultural population on the land. 
It was at one time frequently asserted that the 
comparative lack of rural electrification in Great 
Britain was due to lack of enterprise of those respon- 
sible for electricity supply, and some of the papers 
which were presented at the conference were of 
value in pointing out economic and technical con 
siderations which, when understood, tend to modify 
hasty opinions of this kind. There is a tendency 
for those who have more social enthusiasm -than 
economic knowledge to show impatience with con- 
ditions which are determined by physical and geo- 
graphical factors. It is frequently stated in the 
popular press that it is a scandal that current for 
lighting in, say, West Somerset is more expensive 
than “ all-in’ supply in densely-populated indus- 
trial areas; study of the papers presented, how 
ever, makes the reason for this clear. It is 
interest that a protagonist of the New Deal in the 
| United States attacks the old electricity-suppl) 
authorities for not taking their mains to farmsteads 
in back blocks without guarantees. On the othe: 
hand, in Canada, the Ontario Hydro-Electric Power 
Commission, a body created with legal privileges 
almost unprecedented among civilised communities, 
frankly realises that there are farms in situations to 
| which an electricity supply cannot be given without 
| financial sacrifice, and that it arranges a series of 
equivalent tariffs which recognise that the close 
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ness of electricity consumers one to the other must | 


cause variations in the cost of, and charges for, a 
supply. 

Much is heard in electrical circles about the load 
factor of generating plant and the effect of national 
interconnecting arrangements in minimising the 
necessity for stand-by plant. 
deal less, however, about the load factor of trans- 
forming plant or distributing mains and little indeed 
about the annual utilisation or load factor of con- 
sumers’ appliances. It is interesting, therefore, 
to find that, in a number of papers from various 
countries, the utilisation of agricultural appliances 
per year is stressed and also the question of the 
diversity factor of the power load. It is noteworthy 
that some suppliers of electricity realise that it 
may be not only more profitable for the farmer to 
use other sources of energy for short time loads, 
but also that there are electrical loads that a 
prudent supplier of energy would sooner be without. 
It is frequently stated that an electric motor 
on a farm is much cheaper in first cost than, say, 
a Diesel engine, but it is not adequitely realised 
that there is always a possibility that the motor will 
be on load when other current-absorbing appliances 
on the farm are in operation, and the same activities 
may well be carried out at the same time on other 
farms. In these conditions, to the cost of the 
motor must be added, in addition to the cost of the 
wiring necessary, the capital costs of the extra 
transformers, line capacities, or even generating 
plant, which must be installed. If the electric 
power undertaking pays the extra capital cost, 
the corresponding capital, amortisation and main- 
tenance charges have to be paid for indirectly by 
the consumer. 

Interesting information bearing on this matter 
and coming from a number of countries relates to 
threshing, although it might well appear that no 
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One hears a great | 





so that they can be adapted to drive threshing | explain its limits, to avoid exaggeration, and to take 
machines. This tends to reduce the héavy and | into account the facts. The propaganda for rural 
short-time demand on the electric-supply system. _| electrification had been much exaggerated, and the 
There has been from time to time a good deal of matter required the most careful consideration and 
propaganda to encourage farmers to instal a sepa- | detailed discussion. 
rate electric motor for each appliance to be driven. | Reading through the papers, and listening to the 
From the farmer’s point of view, this is only desir- discussions regarding electricity supply in agricultur >, 
able when each appliance will be in operation for it is clear that there are two schools of thought : one 
a considerable number of hours per year. From that considers that such a supply should be run 
the point of view of the supply authority, a portable | on a purely business basis, each consumer or class of 
motor, provided it can be connected up in a safe | Consumers paying economic cost plus equitable 
way, must be desirable, as there is an automatic profit for what they are receiving, and the other 
limitation of load, since only one machine can be school enlarging greatly on the social value of the ser- 
in operation at a time. In the United States, vice given, and considering that the advantages to 
machines have been developed which thresh at the the community as a whole are such that a supply can 
time of reaping, and it is stated in a Canadian paper, be assisted, where certain classes of consumers are 
contributed to the conference, that such machines | Concerned, with direct and indirect subsidies. There 
have been developed for small sizes and, therefore, is no doubt, as many writers and speakers have 
that the demand for separate threshing machines pointed out, that the development of various ser- 
will, no doubt, fall off in time. In view of the use| Vices must tend towards the diminution of the 
of power-driven machines for such operations as drudgery on the farm, and this consideration has 
chaff cutting, root slicing or meal grinding, it is such weight that it is stated that in parts of France 
sometimes concluded that the farmer is a potential and Scandinavia where an electricity supply cannot 
large power consumer. Remembering this idea, be given, there is a tendency for the farmstead to 
it is remarkable to note from a number of papers | be abandoned. Every social amelioration in rural! 
how small this demand actually is. On many farms | 4teas must tend to some extent to stem the flow 
a 3-h.p. motor will cover most operations. This of labour from the countryside to the towns. This 
state of affairs reacts on the supply, as it becomes consideration raises the question which was dis- 
practicabl> to run a single-phase branch to feed cussed, but naturally not settled, at Vienna, as to 
the farm instead of the more expensive three- what extent a city community should be respon- 
phase supply. Single-phase motors are reasonably sible for the supply of electricity to rural areas aroun | 
efficient and reliable in small sizes. In America a| it, and the value which such a supply can have as 
large proportion of the farm services are single-phase, | increasing the prosperity of the whole area. 
and for rural distribution, single-phase transformers (To be continued.) 
apparently predominate. In Great Britain, there are | 


a large number of single-phase branches, in some 
cases feeding several hamlets, whereas on the Con- | THE ELIMINATION OF SULPHUR 
FROM FLUE GASES. 


tinent there seems to be a prejudice against the | 
Tue ill-effects arising from the combustion of 











practice, although much of the energy used on 


difficulties could arise over the driving of threshing} many farms is for cooking and water heating. 


machines by electric motors. Soon after threshing | Except in parts of France and in Northern Italy, 
machines were developed, in a number of parts | electric ploughing has not made much progress. In 
both of the old and new worlds, it became a regular | certain parts of France, there are wide rolling wheat- 
business to take machines driven by portable engines | growing lands without hedges, and it is then possible 
round from farm to farm, and to clear up the| by means of wire-rope haulage to cover a large area 
threshing almost in a matter of hours, with the| from a given point, which can be connected per- 
aid of the farm hands. Later, portable Diesel | manently to the local electricity supply. Ploughing 
engines began to come into the field. In a\| service of this kind is usually arranged in collabora- 
number of parts of France farmers have clubbed | tion with the supply authority and a programme of 
together to form a co-operative society to buy | ploughing is worked out among the farmers con- 
threshing machines with driving engines, which are | cerned, so that various areas can be worked with a 
let out to members in turn. A service of this kind | minimum of road transport. 
could, in general, not conveniently be provided! A paper of considerable interest from the point 
by an electric motor, but with the encouragement | of view of its consideration of the economic aspects 
of the power-supply authorities, the difficulty has | of rural electricity supply, was presented by the 
been solved in an interesting way. Distributing | Qvesticiny Company of the 'Tessino River District 
lines, at a tension of 10,000 volts to 15,000 volts, | of Northern Italy. As in several other papers, the 
run from village to village, with short branches | value of electrical energy for irrigation pumping and 
connected to special terminals. There is a trans- | drainage was stressed. Naturally, this load is especi- 
former, with the necessary switchgear, on wheels, | ally advantageous when the energy can be furnished 
which can be connected to the high-tension lines | at night ; the hours of utilisation per year is usually 
by insulated hooks or other means, this electrical | at least 1,000 hours. The conclusions were drawn 
plant, which is taken around with the thr:shing| that agriculture formed a moderate but not a 
machine, also belonging to the co-operative society. | negligible market for the supply of electrical energy 
It + Pega therefore, that if there is only one | and that the possibility of delivering a supply 
“vy ine going round of, say, 20 h.p., the Joad on | naturally depended on the nearness of the position 
the mains cannot exceed that power, as the plant 'to the high-tension distribution lines. Electrical 
ean only be at one place at a time. " hut | 
In cold climates there is a tendency for grain | an indispensable element or one which materially 
crops to be stored in barns and for threshing to be | altered farming practice. A supply could only profit- 
done under cover in winter. Under such circum- | ably be given when there was the double possibility 
stances, the threshing machine is usually smaller | of giving the customer a convenient and effective 
and the threshing hours per vear are much greater, | peseien and giving the electricity supplier a reason- 
the work being spread over. In such cases, the | able margin between income and outgoings. The 
machine usually belongs to the farmer. The motor | paper pointed out that this proposition was so clear 
being smaller, there is not the same trouble of large | that it would appear to be superfluous, but it was 
short-time loads as there is with large plant, but | notable that it was frequently not acted on. The 
there is the difficulty that in bad weather a number | form of the tariff for rural supply should be simple 
of farmers may start threshing on the same day, | easily understood, and easy of application The 
which may lead to overloading of distribution lines farmer, like other consumers, had to pay not 
originally designed to carry a lighting service only. only for the cost of energy, but also for the cost of 
An example of a case in which the threshing load | service, and the tariff should be framed on an aver- 
tends to be concentrated in a short period is found | age basis to cover a number of applications. In 
in parts of Northern Italy, where much rice is| matters of propaganda, the energy supplier had to 
grown. This crop has to be thr-shed shortly after | take care that what was proposed would be really 
the harvest. the machines being utilised only on | useful, and an alteration in method should not entail 
some 25 to 35 days with a total running time of la lowering of the energy price, which might give 
about 200 hours a year. Matters are to some extent | rise to difficulties in the fature. It was necessary 
being eased by the use of farm tractors arranged for various spheres of rural electricity supply, to 











| energy was a useful aid to farming work, but was not | 


fuels was formerly ascribed only to smoke, no 
doubt because the effects of smoke were evident 
even to those without technical knowledge. It 
was not until in 1929, when the House of Lords 
gave judgment in favour of the owner of land that 
had been damaged by sulphur dioxide from the 
Barton power station at Manchester, that there was 
any general recognition of the réle of sulphur in 
causing material damage. ‘The resulting popular 
outery, and the measures taken in two London 
power stations are now common knowledge and the 
methods and lay-out of the installations at Battersea 
and Fulham power stations have been made public. 
|What has not been common knowledge is the 
details of the immense amount of work that was 
necessary to solve a chemical-engineering problem 
of considerable magnitude and unexpected com- 
plexity. This gap in available information was 
filled by the scientist primarily responsible for the 
work, when Dr. Randolph Lessing delivered, on 
October 3, the Chairman’s address to the London 
Section of the Society of Chemical Industry, in 
which he described the development of the process 
at Fulham. The Battersea station was the first 
to be dealt with; there the sulphur dioxide is 
washed from the gases by 'Thames water, the sul 
phurous acid being oxidised to sulphuric acid, and 
this acid being neutralised by the natural alkalinity 
of the Thames water. It was not possible to use 
the same process at Fulham because the combined 
effect of the two stations would have been to render 
the Thames waters acid in periods of drought. 
The Port of London Authority stipulated that any 
| effluent discharged into the Thames from Fulham 
| should have a pH value not below 6-5, that. is, it 
should be practically neutral. For this reason it 
was decided to seek for a process that would not 
involve the discharge of any liquid effluent. 

The magnitude of the problem to be dealt with 
may be illustrated by comparing the conditions 
with those of ammonia recovery at a large gas works. 
The gas works may deal with 10 million cub. ft. of 
gas per day containing 3 grains of ammonia per 
cubic foot. The Fulham power station, when 
completed, will burn 2,000 tons of coal a day, 
liberating 1,000 million cub. ft. of flue gas containing 
only 0-9 grain of sulphur dioxide per cubic foot. 
Moreover, ammonia is five times as soluble in water 
as is sulphur dioxide. It was suggested that the 
sulphur content of the outlet gases might be reduced 
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the year 1937 the average of the official tests at 
Fulham for total acidity, including oxides of 
nitrogen, was only 0-0046 grain. This is a very 
remarkable result and reflects the greatest credit on 
Dr. Lessing and his assistants, and upon all those 
who, in varying degrees, helped to make such a 
result possible. The importance of this process 
may be beyond its immediate objective, which is 
that of dealing with the larger power stations where 
hundreds of tons of coal are burned a day, and 
when more experience has been gained, it may 
possibly be applied to more modest installations ; 
it may even be that in time to come the sulphur 
emission from factory chimneys will become the 
urgent concern of everyone who burns more than 
a few tons of coal a day. 

Preliminary experiments at Fulham 
ducted on a boiler, burning 24 tons of coal per hour, 
to which was attached a Modave dust washer, the 
principle of which is that the flue gases come in 
contact with moving films of water. It was found 
that only 45 per cent. of the sulphur could be 
extracted from the gases by water washing, and 
it was therefore decided to use lime suspended in 
the water; this gave an efficiency of 75 per cent. 
and promised even better results. The aqueous 
suspension was passed through a settling tank in 
which the mixture of calcium sulphate, calcium 
sulphite, calcium carbonate and flue dust was 
recovered, the clear water being used again with the 
addition of more lime or calcium carbonate. There 
was still the difticulty of extracting more than 75 per 
cent. of the sulphur, and the next stage was to 
examine the relation between gas flow and efficiency. 
The shape of the curve correlating these factors 
immediately showed that, by reducing the amount 
of gas treated, increased efficiencies up to 95 per cent. 
could be attained. The reduced rate of flow neces- 
sary had the grave disadvantage, however, that the 
bulk of the washing plant would probably consi 
derably exceed that of the whole boiler plant, and 
the ground area occupied would also be far larger 
than that of the beder installation. Considerations 
of ground space available at Fulham made it 
imperative that the washing plant should be capable 
of being placed above the boilers. The obvious 
inference was that a washer having a greater washing 
area per unit of volume must be chosen 


were con- 


The use 
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to 0-02 grain per cubic foot, and after some | of contact rings ena- 
preliminary work a figure of 0-03 grain was| bled the washing area 
guaranteed. The final result has been that over|to be raised from 














4-3 sq. ft. per cubic 
foot of volume to 


rite : . Fig. 2. Merer with Pre-Ser ContTrov. 

36 sq. ft., and this, 

coupled with greater 

turbulence, enabled much better results to be|sulphite, and further research was needed to deter- 


mine the optimum conditions for oxidation of the 
sulphite to sulphate. It was necessary to keep the 
sulphite in solution to effect oxidation with air at 
the required velocity and this involved careful 
attention to the acidity of the washing liquor. 
It was found that the pH value of the solution 
must not be above 6-4, but that it must not be 
lowered unduly otherwise the increasing acidity 
would reduce the efficiency of sulphur-dioxide 
extraction. The principles of washing were thus 
settled by a long laboratory research. The con- 
ditions were that the washing fluid was to consist 
of a sludge of lime (or calcium carbonate) with 
5 per cent. of calcium-sulphate dihydrate ; there 
was to be intermittent flushing of the plant; 
control of the acidity of the washing solution and a 
chamber must be provided giving ample time for the 
oxidation of the sulphite to be effected; and a 
settling chamber must be provided to permit the 
solids to be removed from the spent washing 
solution before it was recirculated with the addition 
of fresh reagents. Published descriptions of the 
plant show how these scientific principles, established 
partly in the laboratory and partly on semi-scale 
plant, have been applied in practice so that the 
average efficiency approaches 100 per cent. 

It is not often that the mistakes, failures, anxieties 
and successes of a research are so fully discussed, 
and we do not doubt that when the published paper 
is available, it will be regarded as a classic for the 
admiration of fellow-chemists and an example 
to the student of chemical engineering. The 
combination of chemist and engineer has achieved 
a signal triumph. It may be, as Dr. Lessing 
suggested, that the cost of the process will ultimately 
be zero or even negative -when the products are 
commercially utilised. How far that will occur 
must depend upon the extent to which the process 
is adopted. If the practice of washing flue gases 
spreads, it seems evident that the market price 
of the products will fall. The proper way of looking 
at the cost appears to be that if every manufacturer 
added a shilling or so to the cost of his coal by 


obtained with a far smaller plant. 

At this stage, and when success appeared to have 
been within sight, a serious difficulty arose. There 
had been indications, even during the short experi- 
mental runs, that deposits might be formed. Longer 
runs were made to examine this possibility and it 
was found that the washing plant became so blocked 
that it was impossible to continue operating the 
boiler after about 72 hours. These deposits con- 
sisted of calcium sulphate with smaller quantities 
of flue dust, sulphite and carbonate. Surprisingly, 
it was found that this deposition was neither due 
to improper clarification of the water, nor to 
insufficient irrigation of the surfaces, and it was 
necessary to undertake a new research to determine 
the cause of the trouble. A fortunate observation 
showed the presence of deposit at a part of the} 
plant where the liquor was completely clarified, 
thus demonstrating that the blockage was not due 
to suspended solids. The material at this point 
consisted of nearly pure calcium sulphate and 
the deposition was obviously due to crystallisation. 
Research showed that calcium sulphate formed 
supersaturated solutions of peculiar stability, a 
result of interest to all boiler engineers. Unexpec- 
tedly, it was found that seeding with small quantities | 
of calcium sulphate of various degrees of hydration 
had no effect, and attention was turned to possible 
methods of preventing the formation of super- 
saturation. Finally, it was found that by suspend- 
ing about 5 per cent. of calcium-sulphate dihydrate, 
CaSO,,2H,0, in the solution, the concentration of 
calcium sulphate in supersaturated solutions fell to | 
normal solubility within 30 seconds. It was also | 
found that calcium-sulphate crystals tended to grow 
in the relatively stagnant films against solid surfaces, 
and that this deposition could be further diminished | 
by the periodic flushing of these surfaces. Another 
interesting observation was that the shape of the | 
calcium-sulphate dihydrate crystal affected its 
value for reducing supersaturation. It was also 
found that the potency of the calcium sulphate 
was seriously diminished by the presence of calcium 
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Fie. 3. METER with InpicaTiING Dial AND POSITIVE-DISPLACEMENT METER | oan. When thermostatic regulation is required. 


INTEGRATOR. FOR OILS. 


| the thermostat is attached to a facing on top of the 
| In most industrial processes which are developments | inlet branch, as shown in Fig. 1. A central boss on the 
| on a basis of physical science, accuracy of measurement | baseplate is bored to receive a steady bush for the 
is an important factor, if not a prime essential. The|lower journal of the crankshaft. The crankpin, 
blending of liquids in correct proportions, by volume, | lower web and lower journal are formed in one piece, 
is only one instance in which the benefits of exact | the pin being secured by a dowel in the upper web. 
analysis may be lost. or at least appreciably diminished, | A spigot and pin form the coupling between the crank 
unless an equal exactitude can be maintained in the | shaft and the short shaft on which the distributing 
ultimate composition. This is not easily achieved | valve is mounted. This is a casting in the form of a 
| when the liquids concerned are liable to fluctuate in| truncated cone, faced on the top and bottom annular 
| temperature, or otherwise to vary in the physical | faces where it makes contact respectively with the 
charecteristics on which the measurement depends. | end of the central inlet passage and the port facing 
Fuel oils and lubricating oils provide many examples | on the top of the cylinder block. The arrangement 
| of blends and compounds which are widely distributed | of the distributing-valve ports can be seen from Fig. 1. 
under trade names, and depend for much of their| The connecting spindle which is coupled to the counter 
/}market upon a goodwill that would be seriously | gear passes through a stuffing-box containing two 
jeopardised by variations in composition, however | cup-leather rings, held in place by a coil spring con 
excellent the quality of the individual constituents. | tained within the screwed gland. Outside the stuffing 

We have had an opportunity recently of examining | box is a larger coil spring, which serves to hold the 
a positive-displacement meter designed particularly | rotary valve on its seat through the medium of the 
for such applications as the foregoing, which has been | sleeve, and to maintain a uniform pressure between 
put on the market by Messrs. Tecalemit, Limited, | valve and seat without restricting the self-adjustment 
Great West-road, Brentford, Middlesex. In this} of the valve. Leakage past the sleeve is prevented by 
instrument, to which the name of Tecalemeter has | an external leather sealing ring. This method of sealing 
| been given, special compensation is provided for | is adopted in instruments intended to meter a pumped 
| volumetric variations due to temperature changes. | flow, but in models designed to operate under a gravity 
| Air and water elimimators also have been designed | head a bellows-type of seal is used, mounted above the 
|for use with the Tecalemeter, when metering fuels, | valve and bearing on an annular facing inside the top 
E promote accuracy of measurement. As a result | cover. The axial pressure required to compress the 
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of these precautions, and the close limits to which | bellows and ensure effective sealing is only small, and 
the moving parts are made, the makers claim thai the | it is stated that the gravity form of meter will function 
instrument will function consistently within a tolerance | under a head of only 10 in. It is therefore practicable 
p - of + 0-02 per cent. A section of the meter and an/| to fit the meter on the outlet pipe of a road tank-wagon, 
not be forgotten that the work of the Chemistry | .xterior view are given in Figs. 1 and 3 on this and | without unduly reducing the clearance beneath the 
Research Board has shown that the rate of corrosion | the opposite pages. The instrument shown in Fig. 3/| vehicle. Gravity-operated meters are made in four 
in air containing traces of sulphur dioxide may be per- | is fitted with an indicating dial and integrator, but | sizes, with pipe connections ranging from j-in. to 2-in. 
haps 30 times that of air from which sulphur dioxide | alternatively an automatic pre-set control can be fitted, | bore and normal ratings from 54 gallons per minute 
is absent. Sulphur equivalent to 500,000 tons of | 4s in Fig. 2. Fig. 5, above, shows diagrammatically | in the smallest size to 55 gallons per minute in the 2-in. 
sulphuric acid is discharged over Greater London the arrangement of connections in a typical air- and | pattern. The pump-fed types range from 1}-in. to 
annually ; when the Battersea and Fulham stations | water-eliminating system, to which further reference | 10-in. branches, with capacities from 26-4 gallons to 
Py ep o> ; E Iph ssacted will be made. es | 2,200 gallons per minute, respectively. The 1}-in. 
are in full operation, the amount of sulp pokgs ~e The meter consists of four cylinders, arranged at | and 2-in. sizes are common to the two series and are 
each year will be the equivalent of some 50,000 tons | right angles in the same horizontal plane, in which | interchangeable. The ioss of head in the larger 


removing the sulphur, he would, in the outcome, 
more than recoup that amount in decreased repairs 
to plant and property due to corrosion. It must 


of sulphuric acid. There is much to be said in favour | reciprocate four metering pistons, linked in pairs by | gravity-type meters, at the minimum rates of flow, 
of Dr. Lessing’s note that a great reduction in the | connecting rods of the Scotch yoke type, as shown | may be as little as 1 ft. The loss in the pump-fed 
sulphur pollution of large towns can be effected by | in Fig. 4. The two connecting rods work on the pin| types is rather more, but is stated to be less than 
applying flue-gas washing methods to a relatively | of a single crank, the crankshaft being co-axial with | 14 ft. in the 2-in. size, even at the full rated flow of 
ts at which combustion takes | the shaft operating the counter mechanism. The | 55 gallons per minute. a ' 

place on a large scale. It leads to the specula- | pistons are formed of concentric discs, spigoted together | The pre-set attachment illustrated in position in 
. : : : , |and secured by double nuts against facings on the | Fig. 2 enables the delivery to be cut off automatically 
tion that ultimately all heat and power may be connecting rods, and are packed with impregnated | after a desired quantity has passed. The control 
supplied from large central stations, or gas works, cup leathers, supported by backing-rings of spring | valve is heavily spring-loaded in the shut position. 
from which there will be no smoke and no sulphur | steel, the leathers and spring rings being held between | In operating the year, the key is depressed, allowing 
emission. | the two discs of the piston. The cylinders have | the valve to close, and the indicator wheels are turned, 
| detachable heads and are machined in a single block, | by means of the knobs shown, to show the quantity 
|in which are also cast the communicating ports and | required. The operator then opens the valve, and the 
passages. The block is mounted on a baseplate, and | flow winds the indicator backwards until zero is reached, 
to the top of it is attached a cast casing forming the | when the trip arm releases the valve, which closes 
inlet and outlet ports, and containing a rotary distribut- | under the spring pressure. For large flows a pilot 


small number of plan 








PropvucTioN oF AsBESTOS IN QuEBEC.—-During the 
first eight months of the present year, 180,334 tons of 
asbestos were produced in the Province of Quebec, com- 
pared with 269,820 tons in the same period of 1937. 
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valve is provided, to prevent hammer in the pipe 
system. Instruments equipped with the pre-setting 
meehanism can be grouped together for the purpose 
of blending such liquids as fuels or lubricating oils, 
where the delivery is into containers; at any 
given time the proportions of the constituents may 
var but the control apparatus ensures that the final 
proportions are correct. Installations, however, can 
iso «Ube )6Garranged in which the components are 
controlled while flowing to give constant proportions 
throughout the delivers If the supply of any one 
of the components should fail, the mixing plant is 
sutomatically shut off. Variants upon the arrange 
ments above-mentioned are metering units for filling 
set quantities into tins, drums or barrels at a constant 
rate of flow 

he correction for te mperature changes in the liquid 
is effected by a bellow thermostat contr Iling 
in intermediate gear in the drive to the counter 
mechanism. The rate of variation thus imtroduced 
hetween the actual rotation of the motor spindle and 
the corrected rotation of the integrator spindle is 
automatically adjusted by a roller, driven by the former 


«pindle round an noular track. The roller is earried 
on the horizoatal arm of a bell crank lying in a plan 
tanvential to the casing of a ball clutch connecting 


the motor spindle to the integrator spindle, the fulcrum 
if the crank being a diametral pin passing through the 
Lin rhe vertical arm of the crank carries a toothed 
eyment, engaging with a rack, movement of which 


retuat vet on the integrator spindle, causing 


' 
the spindle to advance lightly on the motor spindle. 
| 


The amount of advan is varies in proportion to 


the movement of the pin connected to the thermostat 


bellows The track is supported at one end of a dia 
meter by a coil spring and at the other end on a pro 
jecting pin which is raised or lowered by the operation 
of the thermostat The degree of tilt imparted to 
the track therefore governs the ratio between the two 
spindles. This mechanism, being a part of the int 
rator, is not shown in Fig. |, but the position of the 
her tat is indicated ine thermosta it will be 
is iminersed in the liquid to be metered 

\ single instrument can be used to meter bulk 
juantities in storage depots, allowing for supplies 
sdded or drawn off, by means of a four-way cock and 
» counter having three sets of figures The counter 
hows the total throughput in either direction, and the 


ictual stock in the tank. the third set of figures being 


a batch-delivery indicator fitted with a zero re-setting 


device. When the four-way valve is set to In, 
the meter adds the quantity passing. When the 
valve handle is moved to © Ex,” the meter passes 


liquid out of the tank and deducts the amount from 
the total indicated, which therefore shows at any 
moment the quantity in storage. The valve has also 
an “ Off” position, and a setting for passing the flow 
through the water-eliminator and filter. Adiagrammati 
lay-out of such a system is shown in Fig. 5. The 
liquid is caused to impinge on a plate at one end of a 


losed tank a. The bubbles released by the resultant 
turbulence rise to the surface and the air escapes by 
the vent 4, which is provided with a float-operated 
shut-off valve c, to prevent loss of liquid. The accu 
mulation of released air in the valve chamber lowers 
the li i tid level susing the float to drop and the 
valve c to open. The water collected In the tank a@ is 
ilrawn off by the float-controlled valve rhe filter d, of 


chamois leather, e~tracts and retains any minute glo- 
bules of water held in suspension. The arrangement 
shown includes a motor-driven pump and also a stand-by 
hand pump, and the connections of the valves f, g and A 
enable the flow to be fine-tiltered or coarse-filtered, 
with the meter in actior, or passed through without 


metering or filtering. From the meter the flow passes 
through a sight glass i to a discharge chamber *& and 
thence to the storage tanh The level of the collected 
water is shown by a gauge /, and a dial gauge m indi 
cates the differential pressure across the filter d, and, 


therefore, the condition of the filtering leathers, which 
eventually become saturated with water, and must be 


removed for drying. The leathers are contained in a 
evlindrical casing of fine gauze, which fects a pre 
liminary filtration 

In demonstration of the apparatus which we 
witnessed, air and water, separately and together, were 


injected into a circuit contain.ng a large glass sight- 
chamber, through which petrol was pumped at the 


rate of 35 gallons per minute. The quantity intro- 
duced, of both air and water, was far in excess of any | 

- ~ | 
inclusion likely to be neountered in practice, but 


the s paration was complet . without loss of petrol 
in the water that was drained to waste. A small loss 
of petrol, as vapour, is inevitable when the extracted 
sir is discharged, but no liquid petrol was ejected with 
the air 





INSTITUTION oF NAVAL ARCHITECTS The opening 
lay of the next annual meetin the Institution of 
Naval Architects will be Mareh 29. 102890 
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WATER - EXAMINATION LABORA. | capacity of 341,600,000 gallons. As regards purifica 
TORIES OF THE METROPOLITAN —_ 4 - re ee na ge Eda sand 9 
Tr ers. é ene o Maren, ee, ere were v. 
WATER BOARD. | but it is important to note that these latter are supple- 
Berore the microscope revealed the countless | mented by 63 primary filters and 12 mechanical filters, 
enemies of mankind which may multiply unceasingly | which apparatus was not in existence at all in 1904. 
and unseen in many waters, the provision of water in | The 235 engines of 1904, with an aggregate of 32,177 h.p.. 
adequate quantity was the chief pre-occupation of the | have now increased to 290 engines, but the aggregate 
supplying corporations. Nowadays the quality of the | horse-power had, at the end of March, 1938, increased 
water is regarded as equally, and from some aspects | ia a much greater ratio, being 58,112 h.p. On the two 
more, important. Great Britain has always led the | dates the records for the length of water pipes in 
way in this matter of quality, and her reputation in | service show 5,759 miles and 8,151 miles, respectively. 
it is largely due to the Metropolitan Water Board, | It is not the policy of the Board, however, to content 
which, over an area of 576 square miles, provides water | itself with past achievements, and at the present time 
of irreproachable quality and in copious quantity to | it has in hand important works involving an outlay of 
the homes of some 8,000,000 people. What this supply | round about 6,000,000/. The schemes include the 
amounts to, to use the Board’s own illustration, may be | re-modelling of the Hampton waterworks, and the 
the daily emptying of an imaginary canal 10 ft. wide | construction of three large storage reservoirs, one in 
by 3 ft. deep extending from the Clyde to the Thames, | the Lee Valley and two in the Thames Valley, which 
or, in more prosai terms, the consumption of lreservoirs will increase the available storage by 
391,000,000 gallons per day. This particular figure is | 11,600,000,000 gallons, that is, 59 per cent. of the 
the actual amount recorded on June 21, 1938. Typical | present storage accommodation. Two new water 
data of the growth of the Board’s activities since it | mains, one 17 miles in length by 42 in. in diameter, 
took over 34 years ago are illuminating. Before June, | and the other 18 miles long, part 60 in. and part 48 in. 
1904, there were 44 reservoirs for unfiltered water, with | in diameter, are also included. This sketch of the 
a capacity of 4,115,700,000 gallons. At March 31,| Board’s past and present activities is necessary when 
1938, the capacity of the 48 existing reservoirs had | considering, as is the object of this account, the provi- 
reached the enormous figure of 19,655,300,000 gallons. sion of the large new laboratories for the chemical and 
Taking the same two dates, the number of 75 service | bacteriological examination of the water supplied by 
reservoirs with a total capacity of 244,500,000 gallons, | the Board, which laboratories, situated at the New R 


tiver 
has been increased to 95 reservoirs having a tota]! Head, Rosehery-avenue, Clerkenwell, London, F.C.1, 
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Fic. 3. BacTrertoLocicaL 
were opened on Monday, October 17, 1938, by the 
Minister of Health, the Right Hon. Walter Elliot, 
MLC., M.P. Such expansion and such outlook as 


outlined above naturally indicates that the old labora- 
1905 in a house in Marylebone- 
road, had become inadequate. It is only fair to record, 
however, in connection with this date of 1905, that the 
question of water purification had received considera- 
tion earlier, for an Act of Parliament of 1852 laid down 
restrictions to the source of London’s water and 
distribution, while another Act, of 1871, set up the 
office of Water Examiner under the Board of Trade, 
which office survived until 1921, when it 
tinued as the authorities concerned were satisfied with 
the breadth and thoroughness of the work performed by 
the Water Examination Department of the Metropolitan 
Water Board. 

The first director of this department was the late 
Sir Alexander Houston, K.B.E., who occupied the 
oftice from 1905 to 1933, and whose reputation as an 
authority on all matters concerned with water purifica- 
tion was world-wide. He was succeeded in the early 
part of 1934 by Lieut.-Col. C. H. H. Harold, O.B.E., 
on whom the responsibility for the new laboratory 
rested, but who, unfortunately. did not live to see it 
completed. The office is at present vacant. From the 
days when Dr. Houston, as he then was. took over, 
there has been a great development in water-examina- 
tion technique both as regards volume and scope. 
The growth in volume is illustrated by the fact that 
while in the year ending March 31, 1907, examination 
of 11,993 samples was made, in that ending December 31, 
1937, the total was 38,922 samples. The staff, 16 in 
number in November, 1905, was 43 in July of this 
year. With regard to scope, bacteriological examina- 
tion, of which the basic process is the determination of 
B. coli as an index of sewage pollution, has been 
enlarged to cover also detection of contamination by 
the specific organisms of water-borne diseases, such as 
typhoid, paratyphoid and cholera. It will be realised 
that detection, as such, is of little importance compared 
with the necessity of arresting such contamination, the 
problems for solution in this connection being bound 
up with such things as the vitality of the organisms in 
stored water. Much research has been done and is still 
going on in this direction. The storage of water brings 


tories, established in 


as 





was discon- | 
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basement and ground floor. The second floor has 
rooms on the north side only, the flat roof of the first 
floor on the south side forming a platform for open-air 
|experiments. If found necessary later, however, a 
set of rooms can be built on this roof and the floor will 
| then have a central corridor similar to the rest. The 
| Main staircase, together with a lift, occupies a trans 
| verse block, which also contains a set of rooms for the 
| housekeeper. A smaller staircase at the other end 
| gives access to all floors. 
The purposes for which the first floor is used will be 
| evident from Fig. 2. The second floor is set apart 
| for the chemical section, while the basement contains 
|a boiler room, air-conditioning and compressor room. 
| mechanics’ shop, cold rooms and laboratories, and 
various other rooms, stores, &c. On the ground floor 
are the administrative offices, a library and lecture 
}room and the biological and bacteriological research 
laboratories. A view of the media-sterilising room in the 
bacteriological section is given in Fig. 1. This may 
serve as a general indication of the laboratory lay- 
out and equipment. Heating is eflected by low- 
| temperature water circulated by electrically-driven 
| pumps through coils embedded in the ceiling. The 
water is heated in two coal-fired sectional boilers fitted 
with mechanical stokers, and thermostatically con- 
| trolled. Conditioned air is supplied to the principal 
rooms on the first floor, the vitiated air being extracted 
by two electrically-driven fans. The glazed canopy 
over the apparatus seen to the right of Fig. | is con- 
nected with an exhausting system having acid-resisting 
ducts and operated by a separate fan. Vacuum and 
| compressed-air points are provided on the benches, and, 
in addition to the high-pressure and softened water 
supplies, distilled water is laid on. This is derived 
from two stills, one being steam heated and the other 
either by steam or electricity. The hot water for 
domestic and laboratory purposes is heated by steam 
| in a storage calorifier. Steam is generated in a vertical 
multitubular coal-fired boiler with automatic stoke: 
and pressure control, The laboratory benches are in 
| teak, with fireclay or stainless-steel sinks. The walls 
| and floors are treated in different ways suitable for the 
purpose for which the particular room is used; thus in 
the distillation and still rooms the walls are tiled to the 
ceiling. 
An interesting part of the lay-out is that rooms are 
| used instead of «a number of box incubators in the 
bacteriological section. The use of one of these rooms 


dangerous to health, but all the same unpleasant. The | is illustrated in Fig. 3, on this page, where the cultures 


study of the control of algal growths has been intensified 


of late vears, a biologist being added to the staft during | controlled 


Colonel Harold's directorship. 

Apart from this work, the chemical composition of 
the water has to be studied; thus, its mineral con- 
stituents have a direct bearing on algal development, 


| are being wheeled in for a period of incubation under 
temperature. The rooms are kept at 
| 22 deg. C., 37 deg. C., 42 deg. C. and 45 deg. C., re- 
| spectively. Special ventilation is employed to mini- 
| mise condensation, the air being drawn through renew- 


lable glass-silk filters. The temperatures of all rooms 
g | 


and concern such qualities as hardness, and so forth. |are thermostatically controlled and recorded and the 


Filtration, with its attendant problems of coagulation, 
| &e., and sterilisation by chlorine or ozone are being 
studied. It is not surprising then that an enlarged 
| laboratory was called for, and it will be agreed that it 
is imperative to maintain the standard of the purity 
|of water supplied to the closely-packed millions of 
London. This standard purity as the water went into 
supply, in the year ending March, 1907, was 74-3 per 
cent. In 1937, this figure had risen to 99 per cent. 
Moreover, the work done by the Water Examination 
Department is now recognised as authoritative and 
has attracted scientists from all quarters of the globe. 
Advice and help are freely extended to other water 
suppliers and to the great teaching institutions. The 
department has always worked in close co-operation 





amount of air current is regulated in accordance with 
humidimeter readings in each‘room. The temperature 
is maintained by electrical radiant heat from the walls. 
There is also a set of refrigerator and cool rooms for the 
temporary storage of samples. The refrigerating machine 
also provides ice for the chemical incubators and main- 
tains a spring laboratory for special algal investigations. 
It is impossible to detail all the equipment provided and 
the precautions taken, but what has been said above 
may indicate the scale on which this unique laboratory 
has been planned. Everywhere are to be seen evidences 
of very careful attention to detail, such as anti-corrosive 
metal for sterilising autoclaves, vibration-damping 
devices for chemical balances and the photo-micro- 
graphic apparatus, and so forth. The whole building 


| with that of the Chief Engineer, now Lt.-Col. J. R. | is a model of its kind, and will no doubt be regarded 


| Davidson, C.M.G.. 
| experiments on the works have been carried out by 
| the Engineer’s Departraent, full use being made of 


M.Inst.C.E., and all large-scale | 





as such by those interested in water purification all the 


| world over. 


The design and equipment of the laboratories was, 


| suggestions emanating from the laboratories for the | in the main, due to the late Colonel Harold, the archi- 


better purification of the water. 

The new building occupies a site to the north-east of 
the Board's central office in Rosebery-avenue, which site 
was previously occupied by a slow sand filter bed. Some 

| illustrations of it are given in Figs. 1 to 3 on this and 
| the opposite pages. A plan of the first floor is given in 
| Fig.2. The building is set well back from the road, and 
| is independent of the central office. The setting back 
| was dictated by the desirability of getting as far away 
|as possible from traffic but, at the same time, there is 
adequate space at the back, that is, on the north, for 
roadways and garages, and to avoid interference with 
light on this fagade. The curved plan was adopted 
as grouping more esthetically with the buildings of 
the central office, the curve, however, being so slight 
as not to give rise to any structural difficulties. The 





building is steel framed with walls of brownish-red | 


brick and Portland stone dressings. 


another crop of problems, such as the development of | roof are of hollow-tile construction, the roof being | 


alge. Itis a tribute to the system of water purification | insulated against temperature changes by a layer of | 


adopted by the Board that most people never even 


suspect the existence of these minute plants, which | 


«mell, taste, or colour to water, not, be it noted, 


| cork under the covering tiles. Reference to Fig. 2 


are arranged. This arrangement is followed for the 


will show that the building is traversed from end to end | ¢ he invi 
are able in their many varieties to impart a disagreeable | by a corridor at each side of which the various rooms | ‘he date of the Convention is ur 


tects for the building being Messrs. Stanley Hall and 
Easton and Robertson, FF.R.I.B.A. The consulting 
engineers for the electrical installation were Messrs. J. 
Stinton Jones and Partners, and Messrs. C. W. Glover 
and Partners were the consultants for sound trans- 
mission and anti-vibration. 








A Uxtrorm Boitpinc Copr: AppEeNpuM.—In the 
article under the above title in our issue of September 30, 
on page 385, two footnotes referring to The Canadian 
Engineer were, we regret to say, incomplete. The first 
should have been given as vol. 74, January 11, 1938, 
page 19, and the second, vol. 74, February 1, 1938, page 7, 
the point being that each weekly issue of this journal 
is paged from | onwards (eovers included), 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


The floors and 7 Owing to certein difficulties, the Council of the Incor- 


orated Municipal Electrical Association, Bush House, 
ondon, W.C.2, has regretfully rescinded its decision to 
hold its 1939 Convention at Llandudno, as announced in 
ENGINEERING On page 416, ante, and it has now accepted 
tation of the Mayor and Corporation of Harrogate 
meee namely, from 


June 5 to 10, 1939 
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LA MONT BOILER INSTALLATION 
AT THE WORKS OF MESSRS. 
G. & J. WEIR, LIMITED. 

(Concluded from page 416.) 


MernTION has already been made of the existing power 
plant, which includes two Babcock and Wilcox and 
one Stirling water-tube boilers. These have a normal 
capacity of 12,000 lb. per hour each. They operate at 
350 Ib. per square inch and the steam is superheated to 
625 deg. F. The installation of the high-pressure turbo- 
generator to take part of the steam from the La Mont 
boiler, as mentioned previously, necessitated a_re- 
arrangement of the operating scheme, and the new 
scheme is shown diagrammatically in Fig. 13. This 
shows the La Mont boiler a, with motor-driven circu- 
lating pump and steam-driven stand-by pump /, 
supplying steam through the 1,000-lb. per square inch 
high-pressure main, which serves the test house and 
the high-pressure turbine 6. The high-pressure turbine 
exhausts to the 350-lb. per square inch main, test house 
and the intermediate-pressure turbine ¢. Steam from 
the high-pressure main can be passed through an Arca 
reducing valve and desuperheater r to the 350-lb. 
main, if required. ‘The intermediate-pressure turbine 
exhausts at 3 lb. per square inch gauge to the low- 
pressure turbine ¢, and to the factory heating service. 
The low-pressure turbine exhausts to a jet condenser n 
at a vacuum of approximately 28 in. Hg. Cooling 
water for the jet condenser is drawn from the River 
Cart adjoining the works, through a continuous type 
screen, described later, and discharged back to the 
river. The feed water is taken from the town's main, 
and first passes through the coolers of the two-stage 
steam-jet air ejector e, which evacuates the main 
condenser. The feed gains a little heat in so doing, 
and then passes through the water jackets of sundry 
shop auxiliaries, air compressors, &c., where it is 
further raised slightly in temperature. The warm water 
then enters a Kennicott chemical softening plant /f, 
where it is treated with suitable amounts of sodium 
carbonate, sodium sulphate and sodium phosphate 
(Calgon). The softened water is led to the feed tank g, 
which also receives drains from the factory heating 


Cool ter t 500,000 Discharge to River 
ite iter Lgcacge ——.-—_Deshoe 


To Waste 





— Make-up from 


auns maw 





system, when the latter is 


in use, and other available Fig. H. Steam toAir o°y)| 
Ejector__/© 


clean drains. Water is 
drawn from the feed tank 
by a centrifugal pump and 
passed through a Weir 

Optimum ” de-aerator h. 
the heating steam for which 
consists of low-pressure 
steam from the 3-lb. per 
square inch main, or, in 
emergency, steam from the 
350-lb. line through a suit 
able valve. The de-aerated 
feed is withdrawn from the 
de-aerator by means of a 
motor-driven extraction 
pump p and led to the suc- 
tion of the Simplex feed 
pumps j, for the water-tube 
boilers m and the feed 
pumps & for the La Mont 
boiler. These feed pumps 
are Messrs. Weir's own 
make, and in both cases are 
of the direct-acting type. 
one pump working, and the 
other being a stand-by for 
both medium and _ high- 
pressure plants. It will be 


Balance Connection ~~ 
to Extraction Pump 


seen that this layout enables both high and medium | exciter regulator. 
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The medium-pressure turbo-alter- 


pressure steam to be used for test purposes or in the | nator set is also by Messrs. Belliss and Morcom, Limited 
turbo-generators, or both, as required, and also provides | and of 600 maximum kVA. The turbine, as already 


adequately for the various shop services. 


stated, takes steam at 350 lb. per square inch, and 


The turbine room, with the intermediate-pressure | exhausts to 3 Ib. per square inch back pressure. It 


and low-pressure generator sets, is shown in Fig. 19 


runs at 6,000 r.p.m., and drives the alternator through 


page 508. The high-pressure set was manufactured | single-reduction double-helical gears at 1,000 r.p.m. 
by Messrs. Belliss and Morcom, Limited, and is of | The low-pressure alternator is of 500-kW capacity, 
700 kW. It comprises a turbine running at 8,000 r.p.m., | and comprises a Belliss and Morcom turbine with jet 
taking steam at 850 lb. per square inch at the full! condenser and Siemens’ generator running at 3,000 
superheat temperature of 850 deg. F., but suitable for | r.p.m., with exciter. The Weir boiler feed pumps for 
1,000-lb. per square inch steam if required. The | both medium and high-pressure boilers are shown in 
alternator is driven through single-reduction gearing | Fig. 17, the pair in the foreground supplying the 
of the double-helical type, at 1,500 r.p.m. It is of the | Babcock and Wilcox and Stirling boilers, and the 
duct-ventilated revolving field type with exciter and ! farther pair feeding the La Mont boiler. These pumps 
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Fig. 15. Tursine-House INstrRuMENT BoaRD. 


the vacuum created by the air ejector, and is therefore 
partially de-aerated. It falls into the central lower 
| compartment and out towards the perforated plate f, 
| where it meets the incoming exhaust steam and is 
subjected to rapid boiling. Any remaining air in 
| solution is driven off and the de-aerated water flows 

| over the weir into the compartment j, from which it is 
are of the vertical Simplex direct-acting type, selected | withdrawn through the outlet branch m by means of 
as the most economical for the particular duty. The | an extraction pump. The weir is arranged so that the 
medium-pressure pumps have cylinder diameters of | de-aerated water is drawn off at a level where the 
8 in. and 10} in., and a stroke of 22 in., and have pump | ebullition is most violent, and its position also ensures 
ends of cast-iron with gunmetal liners. The high-|that the inlet plate f is always submerged. The 
pressure pumps have cylinder diameters of 8 in. and | float » controlling the inlet valve a rides in quiet | 
16 in., and a stroke of 224 in., and the pump ends are | | water in chamber j, and maintains the water level in 
of cast-steel. Steam valve chests of the standard Weir | accordance with the demand of the extraction pump. | 
type are fitted ; these provide for a slight slowing down The liberated air passes upwards and through the 
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intake 
Brackett patent * 
200,000 gallons per hour, 
consisting of a continuous band of perforated, removable 
galvanised panels with 4-in. square holes, attached 
to side chains carried on suitable sprockets. The 
screen is driven by a two-speed electric motor through 
a totally-enclosed gear box. 
on both ascending and descending sides, and leaves 
through the centre of the frame. 
arranged at the front of the screen so that in emergency, 
unscreened water may be admitted through the screen 
Two rows of cleaning jets are provided, one 
row being sufficient for normal cleaning. Refuse is 
collected in a trough below the washing jets. 
for tests is taken from the screened supply well through 
an 8-in. diameter cast-iron river water pipe to the 
That for the jet condenser is taken through a 
10-in. bore lined pipe supplied by Messrs. Stewarts and 
Lloyds, Limited. This pipe line had to take a course 
| involving a number of bends, and was therefore fitted 
with Johnson type patent couplings. 
|to plain ended sections, 


handle 


frame. 





tanks. 


sections. 


| contact with the vapour while under the intluence of | 





being employed. 
Stewarts and Lloyds, Limited. 
of joint is liable to give trouble at temperatures as 
high as those used in this installation, due to the creep 
in the bolts which ultimately results in leakage. With 
the seal welded flanged type of joint, creep can also take 
place in the bolts, and the whole of the pressure load may 





The mains were supplied by Messrs. 
The bolted flange type 


be brought on the seal weld. By using the all-welded 
Dawson type joint these troubles are obviated and a 


through a separate 
circulating water. 


very neat job made of the whole pipe line. Water 
for use in pumping tests is taken from the river, but 
i from the condenser 
Both supplies are taken from an 
provided with a self-cleaning screen of the 
* band type. This can 


the screen itself 


Water enters the screen 


A by-pass door is 


Water 


These are fitted 


and consist of loose steel 
| flanges on each pipe, bolted together and gripping a 
| sleeve piece between them, the gripping action com- 
| pressing rubber packing rings in such a manner as to 
make an air and water-tight joint, but leaving a certain 
|amount of freedom of alignment. 
jof an angle of up to 6 deg. between adjacent pipe 
The pipe line itself is protected internally 
| with spun bituminous lining, and is sheathed exter nally 
| with bituminous asbestos composition. 


Each joint allows 








LETTER TO THE EDITOR. 





HIGH-PRESSURE HIGH-TEMPERA- 


TURE INSTALLATIONS. 


To tHe Eprror or ENGINEERING. 


Sir,—Referring to your leading article on the above 


subject, on page 451 of your issue of October 14, the 
example given of increase in capacity for equal fuel 
costs does not appear to take into account the expendi- 
ture of fuel required for reheating the steam after the 
exhaust of the superposed turbine, 
| of the steam is to be 750 deg. F. 
| low-pressure turbine. 


if the temperature 
at the inlet to the 
On the showing of the figures 
you quote, the total] heat per pound at the stop valve 


of the rod towards the end of the stroke, thus permitting | nozzle sprays, becoming progressively colder. It is | of the low-pressure turbine is greater than that at the 
the water valves to settle quietly on their seats. The| withdrawn through the branch 0 by the single-stage | stop-valve of the superposed turbine. In addition to 


suction and discharge valves are of the Weir patent | steam-jet air ejector, and thence passes to the devapor- 


this the steam has done work in the latter, so that 


flat-faced group type, both valves and valve seats | iser, where the ejector steam and any remaining vapour | reheating, with consequent fuel expenditure, must 


being of special grades of stainless steel, which by are condensed out and the air discharged to atmosphere. | obviously be resorted to. 
The actual gain should really be, 


long experience have been found an excellent combina-| The float gear is arranged so that the float does not 


tion, and to stand up to the service better than any | operate any spindles through stuffing boxes which | cent. instead of 30 per cent., 
Assuming for the sake of simplicity adiabatic expan- 
|xion in the turbines, and boiler feed at vacuum tem 
perature (29 in.), the heat input in the boilers with 
steam at 2,000 Ib. per square inch gauge, total tem- 
1,331-6 B.Th.U. per Ib. The 
| heat input in the reheater is 179-5 B.Th.U, per Ib., the 
total heat at the exhaust of the superposed turbine 


other materials. As will be seen from the feed system | might cause excessive friction, and a hand- -operating | 

layout, Fig. 13, both sets of feed pumps take steam at | lever is provided to test the gear for binding. 

350 Ib. per square inch. An instrument board, comprising five panels for 
The “ Optimum ” de-aerator is shown in position | high-pressure turbine, intermediate-pressure turbine, 

in Fig. 18, while a section through the apparatus is| 

given in Fig. 14. Excellent results have been achieved | 

in this plant, daily tests having produced oxygen | 


been supplied by Messrs. Electrofio Meters Company, 
Limited, and is shown in Fig. 15. Steam flow indicators, 





low-pressure turbine, condenser, and feed system has | perature 850 deg. F. 


I think, about 19 per 
arrived at as follows : 


readings varying from (0-44 c.c. per litre to zero. The pressure gauges for steam inlet, nozzle box and exhaust | after adiabatic expansion to 400 lb. per square inch 


untreated feed water is admitted under the control of | steam flow integrators and oil temperature gauges are 
the automatic float-operated valve a. It passes first | included on the turbine panels. Vacuum gauges for 
through the devaporiser 6, and thence into the de- | the condenser and air ejector, together with handwheels 
aerator shell through the spray nozzles c. A single- | controlling the steam to the ejector nozzles, are grouped 
stage steam jet air ejector d evacuates the air and lon the condenser board with pilot lamps and push- 
non-condensable gases, which collect in the de-aerator.| button controls for the circulating and extraction 
Exhaust steam is admitted to the de-aerator by the | | pumps. Pressure gauges for the extraction-pump 
branch e through a perforated distribution plate f.| discharge, booster pump suction, lift pump discharge, 
A connection for the supply of steam from the 350-lb. | de -aerator, de-aerator air ejector, and heating pump 
main is also provided as shown at p. It will be seen | suction, together with pilot lamp and push-button 
from the diagram that the interior of the de-aerator | control for the heating system pump, are included on 
shell is divided into compartments, the lower portion g, | the feed system panel. 

the upper space h, and the lower space j, to which the; A further illustration of the essentially pioneering 
suction branch is connected. Webs of conical form | aspect of the installation, characteristic of the whole 
divide the compartments and direct the flows inside | of the full-scale experimental work of an advanced 
the shell, while a weir separates the two lower com-| nature conducted by the firm, is in the technique 


| 


partments. The vapour produced by the boiling of the | employed in the construction of the high-pressure | 


water from space g by the incoming steam passes | steam mains. These serve three points, turbine house, 
upwards through the space fh, round the top of the test shop, and reducing valve, and a fair number of 
baffle, and into the centre space, where it is condensed | bends and joints are involved. The all-welded principle 
by the feed-water sprays from the nozzles c. The| has been adopted here also, the Dawson type joint, 
sprayed water is raised in temperature by coming into | without flanges, a sketch of which is shown in Fig. 16, 


per Ib. 
750 deg. F. 
1,331-5 + 179-5 


per Ib., 


turbine, 


are: 











| gauge being 1,212-5 B.Th.t 


The 


J. per Ib., and 1,392 B.Th.U. 
after reheating to a total temperature of 
input, therefore, is 
1. per lb, The adia- 
batic heat drops in the turbines are 166 B.Th.U. per lb. 
(not 176) in the superposed turbine and 498 in the 
low-pressure turbine, making a total of 664 B.Th.U. 

i.e., about 0-44 B.Th.U. 
input is available in the turbines. 


per lb. per B.Th.U. 


The corresponding figures without the superposed 


e., 0°37 B.Th.U. 


heat input in boilers 


when the steam is generated at 400 Ib. per 
square inch gauge at a total temperature of 750 deg. F., 
= 1,345 B.Th.U. per Ib., 
and adiabatic heat drop in turbine 498 B.Th.U. per Ib., 
i per lb. per B.Th.U. 
in the turbine, so that the increase in capacity due 
to the employment of the superposed turbine is 
approximately 19 per cent. 


input is available 


If reheating is not resorted to, then the comparison 


should be between the heat input for the respective 
steam conditions and the heat available with adiabatic 
expansion from those conditions to a 29-in, vecuum. 
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Heat input to the higher conditions 1331-5 B.Th.U. 
per Ib., and the adiabatic heat available in the super- 
posed and low-pressure turbines = 577-5 B.Th.U. 
per Ib., that 0-434 B.Th.U. per Ib. per B.Th.U. 
input is available in the turbines, showing an increase 
in capacity in thix case of some 17 per cent 

Reheating would, of course, have to be employed, 
w without it the steam would be too wet in the low 
pressure turbine 


“0 


L am, Sir, 
Yours faithfully, 
Westside, L. C. Hookrns 
Bilton, Rugby 
October 15, 1038. 
Note.-The point made hy our corres pondent Is 
quite correct. In the figures he refers to, the heat 
necessary for re-superheat should have been taken 


into account, and the extra fuel required for this has 
to be allowed for. The 30 per cent. increase of capacity 
is therefore obtained at the expense of about 10 per 


Ep. 


cent. Inerease in fuel consumption. 








ENGINEERING TRAINING AND 
EDUCATION. 


University Lectures in Geology.—A course of two | 
lectures on “* Some Problems of Sub-Surface Geology in | 
Northern France” will given at University of 
London, University College, Gower-street, W.C.1, by 
Professor P. Pruvost, of the University of Lille, at 
5.30 p.m., on November 8 and 10, The first lecture 
will deal with results of recent borings in the Parisian 
Basin, and the second with coal accumulation and 
crustal deformation. The lectures, which will be 
delivered in English and illustrated with lantern slides, | 
are addressed to students of the University and to 


be 


others interested in the subject. Admission is free, 
without tickets. 
University Lectures on Steam-Boiler Plant.—A course 


of three public lectures on “ Steam-Boiler Plant ” will | 
be delivered on Tuesdays, November 15, 22, and 29, 
at 5.30 p.m., in the Faculty of Engineering of 
University of London, King’s College, Strand, W.C.2, 
by Dr. R. Pendennis Wallis, Wh. Ex., M.Inst.C.E., 
M.1.Mech.E The first lecture will devoted to 
history and development, the second to modern boiler 
plant, and the third to high-pressure boilers and boilers 
of special design Admission is free, without ticket 


be 








PERSONAL. 
Cor. W. C. Devereux, F.R.Ag.S., managing director 
of Messrs. High Duty Alloys, Limited, has joimed the 


board of Messrs. Liternational Alloys, Limited, Bucking 
ham-avenue, Trading Estate Slough. Bucks. The 
company is increasing its plant and is undergoing recon 
struction in connection with new developments regarding 
light alloys in general It will not confine its activities, 
as heretofore, to the production of refined aluminium 
alloy 


Mmnwots 

DEPARTMENT, 
Lomion, E.C.4, 
announces that an office has been opened at Fargate 
House, Fargate, Sheffield, I 

For the fourth time during the last 10 years, Messrs. 
G. A. Harvey axnp Comrany (Lonpon), Lowrrep, have 
found it necessary to make a considerable addition to their 
works at Woolwich-road, Charlton, London. 8S.E.7, | 
and this latest extension brings the total area covered 
by their works to 25 acres. The new building, which 
is nearing completion, is a tive storey structure having a 
total floor area of 70,000 sq. ft 


(AU ARANTEE 
Lombard -st reet, 


Tun Exrorr Creprrs 


% Clement 's-lane, 


Messas. James Boorn anp Company (1015), Limrrep, 


Argyle-street Nechells, Birmingham, have aequired 
31 acres of land at Kiits Green, on the outskirts of 
Birmingham, on which they propose to erect a factory 
for the production of strong light alloys to meet the 


inereasing demand for their products 
Mr. A. T. Grervrru, manager of the Middlesbrough | 
branch of Messrs. The General Electric ( ompany. Limited, 
Magnet House, Kingsway, London, W.C.2, has found it 
necessary to owing to ill health 


retire He has served | 


the Company for 29 years. His successor is Mr. G. H. J. | 
SANSOM | 
MEssrs Tuomas Huw-Jones, Limirrep Invicta 


Works, Bow Common-lane, Loadon, E.3, have purchased 


the old-established business of eoal-dust grinding and 
foundry-facings production from Mr. Samuel Oliver, 
Trafalgar-street, Walworth, 8S.E.17. This is now 


transferred to the above address, to which orders and 
inquiries should be sent 





Late Mn. 8S. Derany We note. with regret, the 
Mr. Stephen Delany, which oceurred on 
Oetober 11, at his home Levenshulme. Manchester. 
Mr. Delany, who was in 64th yenr, was district 
engineer ot the northern territory. Manche ster, of Messrs, 





Tre 


death f 


in 


his 





The Enulish Electric Company, Limited, Stafford. He 
joined the staff of Messrs. Dick, Kerr and Company, 
Limited, in 1902, and was appointed district engineer 


if the northern territory on the formation of Mesars. The 
Englieh Electric Company 
imBOCc Ate 
Enmneers 





He wus © 
of Electrical 


Limited 


member of the Institution 


19). 





| tandem or three-wheel type. 





ENGINEERING. 


. 
TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the 
reference numbers given 

Supervisory or Remote-Control Equipment, 
automatic and protective equipment, switchgear anc 
accessories. Public Works Department, Wellington, 
N.Z.; February 14, 1939. (T.Y. 27,946/38.) 

Centrifugal Pumps and Motors, two, Stores Depart 
ment, City Council, Johannesburg; November 19. 
(T.Y. 27,993/38.) 

Steel Bridgework, 16 tons, with rivets, bolts and nuts 
(for «a footbridge). South African Railways and Har- 
bours. Johannesburg; November 17. (T. 27,995/38.) 

Vails, 1 million, insulated, fibre head, 1 in. overall 
length. Union Tender and Supplies Board, Pretoria ; 
December 1. (T. 27,999/38.) 

Centre Lathes, five, high-precision 
Railways, Buenos Aires ; November 21. 
38.) 


above 


semmi- 


Argentine Stat« 
(T.Y. 27,939 
Indicators, including drop, eyeball and self-restoring. 

Posts and Telegraphs Department, Melbourne ; Novem 


ber 22. (T.Y. 28,019/38.) 

Vachine Tools, comprising a spiral axle-box planer and 
a capstan lathe. Indian Stores Department, New 
Dethi; November 28. (T.Y. 28,016/38.) 

Gas Meters, high-capacity, 100-700 cub. ft. per hour, | 


closed-top type. Stores Department, City Council, Johan- 
nesburg; November 19. (T. 28,032/38.) 

Shearing and Punching Machine of universal type, 
without notching device, complete with motor, for the 
Trade School, Potchefstroom. Union Tender 
Supplies Board, Pretoria ; November 10. (T. 28,038/38.) 


Road Roller, 6-ton, internal-combustion engine driven, | 


Also Refrigeration Plant 
for the simultaneous making of ice and the cooling of 


a storage room. Union Tender and Supplies Board, 
Pretoria ; November 10. (T. 28,039/38.) 
Solder, 1,250 Ib., semi-cored, No. 13 8.W.G., and 


Union Tender and 
(T. 28,041 /38.) 


12,000 Ib. of soft solder, Grade ** F.” 
Supplies Board, Pretoria ; November 17. 
Lathes, six, motor-driven, journal re-turning and 
burnishing. with starters, pumps and fittings. South 
African Railways and Harbours, Johannesburg ; Novem 
ber 28. (T. 27,994/38.) 
Barbed WV galvanised 
and Supplies Board, Pretoria 


Union Tender 
(T. 28.000 


Ib 
December 8. 


40,000 


| 38.) 


Structural Steelwork, including columns, crane girders, 
sheeting and rails. 
at Uitenhage South African Railways and Harbours, 


Johannesburg : November 30. (T. 28,037 /38.) 


Surgical Instruments. Prisons Administration, Egyp 


address, quoting the|for the South Wales Transport Company. 


and | 


for an extension to the timber store | 


| Main dimensions : 


tian Ministry of the Interior; December 6 (1 
28,057 /38.) 

Bolts and Nuts, wild-steel and hexagon nuts. South |} 
African Railways and Harbours, Johannesburg ; Novem 





ber 21 (T. 28,.134/38.) 
BOOKS RECEIVED. 
The Commissioning of Electrical Plant and Associated 
Problema By R. C. H. RicHarpson. London : 


Chapman and Hall, Limited. [Price 21s. net.] 


Forschungshefte aus dem Gebiete des Stahlbaues. Part 1. 
Die Stabilitét des mehrfeldrigen elastisch gestitzten 
Stabes. By Dr.-Ing. A. Scateusner. Berlin: Julius 


Springer. [Price 4.80 marks.] 
ommonwealth of Australia Council for Scientific and 
Industrial Research Bulletin 119. 


~ 


No. The Wood 


Structure of Some Australian Cunoniaceae with Methods 


for Their Identification. By H. E. Davswett and 
Auprey M. EcKERSLEY Pamphlet No. Sl. The 
Properties of Australian Timbers. Part 3. Pinus 
radiata D. Don (Pinus insignis Doug.) IJnsignis, 


Monterey, or Remarkable Pine. A Report prepared by 
the Division of Forest Products. East Melbourne 
Council for Scientific and Industrial Research. 
'nited States Bureau of Labor Statistics. Serial No. 775. 
Industrial Injuries in the United States During 1936. 
By M. D. Kossorts and Swen KJAER Washington : 
Superintendent of Documents 
British Standards Institution British Standard Specifica 


t 


tions. No. 515-1938. Carholic Acids 60's. [Price 2s. | 
net.] No. 517-1938. Cresylic Acid of High Orthocresol 
Content. {Price 2s. net.) No. 521-1938. Cresylic Acid | 
(50-55 per cent. Metacresol). Price 2s. net.}| No. ! 
522-1938 Orthocresol, Metacresol and Paracresol. | 
[Price 2s. net.) No. 523-1938. Phenol. [Price 2s. | 
net.] No. 524-1938. Refined Cresylic Acid. [Price 
2s. net.) London: Publications Department, The 
British Standards Institution, 28, Victoria-street, 
Westminster, 8.W.1. 

Designs of Small Oil-Engined Vessels By WALTER 
Potiock. London : Constable and Company, Limited. 


[Price 10s. 4d. net.) 
and Machinery in the Plastics 
BRANDENBURGER. Being 
Verarbeitung 
I and Il) 


Sir 


Induatry 3y 


Translation of 
Kunstharz-Pres« 
Translated by H. I. 
Pitman and Sons, 


Processes I 
KURT 
Herstellung und 
massen (Volumes 
LEWENZ London 
Limited. [Price 25« 

Traité de Blanchisserie Mécanique, Désinfection et Net- 
toyage a Se By Maurice Caen. Paris: Librairie 
Polytechnique Ch. Béranger, rue des Saints-Péres, 15 


a 


ron 


I Sabet 
net 





| expansion engine supplied by Messrs 





Oct. 28, 1938. 


CONTRACTS. 

Messrs. THe Brush ELEctrIcaL ENGINEERING CoM 
PaNy, Limrrep, Faleon Works, Loughborough, have 
received an order for seven single-deck omnibus bodies, 

| through Messrs. British Electrical Federation, Limited, 
This is the 
| third repeat order for bodies of a similar design. The 
| bodies are of the front-entrance, single-deck type, of 





1 | the firm’s composite construction, arranged for mounting 


on A.E.C. “ Reverun” six-wheel chassis. Seating 
| accommodation will be for 39 passengers. 

Messrs. Simon-Carves, Limrrep, Cheadle Heath. 
Stockport, have received an order from Messrs. The 
Chinese Engineering and Mining Company, Limited. 
London, on behalf of the Kailan Mining Administration. 
Tientsin, N. China, for a complete coal washery. having 
a capacity of 500 tons of coal per hour. The plant, 
which is to be erected at the Linai Mine, will be of the 
British Baum type, and will involve the shipment to 
China of 2,000 tons of steelwork and machinery. 


Messrs. Tue Marcont INTERNATIONAL MARIN} 
Communication Company, Liwirep. Electra House, 
Victoria-embankment, London, W.C.2, supplied the 


wireless equipment for communication and navigation 
on board the P. and O. liner Canton. The equipment 
| includes a 2-kW CW/ICW transmitter for communication 
on medium waves, a short-wave transmitter, and an 
emergency transmitter. The receiver covers the whol 
marine wave-range of 13 m. to 2,000 m. A Marconi 
drection finder and Echometer with a magneto-striction 
projector have also been installed. 

| Messrs. Dopsre McInnes, Limrrep, 57, Bothwell 
| street, Glasgow, C.2, have supplied navigational instru 
ments for the 8:8. Waipori of Messrs. Union Steam Ship 
Company of New Zealand, Limited, including a dry card 
torque suspension compass and a dead-beat liquid 
steering compass. 


Messrs. Crompton Parkinson, Limrrep, Bush House. 


London, W.C.2, inform us that the Crompron-Werst 
ORGANISATION have received an order for 44 sets of 
electric-traction equipment in connection with th: 


Brighton from tramway to 
The complete trolley omni 
buses will be supplied by Messrs. THe AsseciaTeD 
Equipment Company, Limrrep, Southall, Middlesex 
and will be of the two-axle, covered, double-deck type. 
seating 54 passengers. Both motors and control gear 
are of the standard Crompton-West type, the motors 
being manufactured by Messrs. Cromrron PARKINSON. 
Limrrep, Chelmsford, and the control gear by Messrs 
AtLaAN West anp Company, Limtrep, Brighton 


forthcoming change-over at 
trolley-omnibus operation. 








LAUNCHES AND. TRIAL TRIPS. 


cargo steamel! strengthened 
compound reciprocating steam 
conjunction with a low-pressure 
turbine. Trial trip, October 20. 
Length, 252 ft., by 38 ft. 6 in. beam ; 
carrying capacity, 2,000 tons. Built and 
Messrs. Swan. Hunter and Wigham Richard- 
Newcastle -upon- 


* Lipa.” —Single-screw 
te navigation m 
engine working 
Bauer-Wach exhaust 


r we 


deadweight 
engined by 
son, Limited, Neptune Works, Walker, 
Tyne, 6, for Polish owners 

Ste 


amer;  triple- 
North Eastern 
Limited. Trial trip, 
October 21, and handed over on October 24. Mam 
dimensions : 371 ft. 6 in., by 53 ft., by 28 ft. 6im. Built 
by Messrs. R. and W. Hawthorn, Leslie and Company, 


“ WarpPori Single-screw cargo 


Marine Engineering Compeny, 


Limited, Hebburn-on-Tyne, to the order of Messrs 
| Union Steam Ship Company. Limited, Wellington, N.Z. 
* TURKISTAN.”—Single-screw cargo and passenge! 


steamer ; triple-« xpansion engine working in conjunction 
with Bauer-Wach exhaust turbine. Launch, Octo 


a 
ber 24. Main dimensions: 472 ft. 6in., by 58 ft. 6in., by 
32 ft. 2in. Built and engined by Messrs. John Readhead 


and Sons, Limited, West Docks, South Shields, to the 
order of Messrs. Frank C. Strick and Company, Limited, 
London 








CoLontaL Timpers.—An cight-page leaflet dealing 


| with Colonial Timbers has recently been issued by the 
Colonial Forest Resources Development Department, 
| Grand Buildings, Trafalgar-square, London, W.C.2. Lt 


is pointed out that timbers from the Colonies are suitable 
for many of the requirements of architectural and 
engineering work ; for floors and decoration, both in the 
solid and in veneer ; and for individual purposes. Some 
of the for which woods from British Honduras, 
Uganda, Nigeria, Ceylon, Malaya, and elsewhere, ar 
recommended are given in the leaflet 


uses 


RKoap Transport (DEFENCE) ADVISORY COMMITTEE. 
The Road Transport (Defence) Advisory Committee 
appointed by the Ministry of Transport, Metropole 
Buildings, Northumberland-avenue, London, W.C.2, to 
give advice on plans for the most efficient use of road 
transport in times of defence emergency, comprises 
Mr. A. T. V. Robinson, C.B., C.B.E. (chairman), Mr. E 
Bevin, Mr. S. E. Gareke, Sir James Milne, Mr. W. J. 
Elliott, Mr. George Monro, Mr. J. 8S. Nicholl, and Mi 
J.F Pye. In accordance with the plans considered by 
the Committee. regional and district organisations were 
set up last month throughout most of the country in 
readiness for an emergency. The course of events did 
not require these organisations to function fully, but th« 
Advisory Committee is proceeding to review the arrange 
ments made and to consider whether any modifications 
are desirable in the light of experience 
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NOTES FROM THE NORTH. 


Gtascow, Wednesday. 


Scottish Steel Trade.—Rather a brighter feeling is 
beginning to be noticeable in the Scottish steel trade, 
but buyers are, nevertheless, acting with great caution 
and do not seem inclined to commit themselves unduly. 
The number of specifications coming in is more 
encouraging and tends to show a little more confidence 
in the future. Rolling mills generally are better em- 
pa this week and the demand for structural sections 
nas also improved. In the black steel-sheet trade, 
although broken time is all too common, the outlook 
is better and some quite good orders are reported, 
but the demand for galvanised sheets is less pronounced 
this week. Future prices are still occasioning some 
concern among buyers, but there are no indications 
yet as to what the quotations will be as from January 1 
next. The following are the current prices: Boiler 
plates, 11/. 18s. per ton; ship plates, 111. 88. per ton; 
sections, 11/. 0s. 6d. per ton; medium plates, 131. per 
ton; black steel sheets, No, 24 gauge, in mimimum 
4-ton lots, 151. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 181, 10s. 
per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West of 
Seotland this week. The tone is somewhat better, but 
actual bookings do not amount to a tonnage large enough 
to make much change in the present working arrange- 
ments. The re-rollers of steel bars are still quiet, but 
rather more business is passing. Prices are steady and 
are as follows :—Crown bars, 131. 5s. per ton for home 
delivery or export ; re-rolled steel bars, 12/. 138. per 
ton for home delivery, and Ill. per ton for export ; 
No. 3 bars, 121. 15s. per ton, and No. 4 bars, 131. 5s. 
per ton, both for home delivery. 


Scottish Pig-Iron Trade.—No improvement of any 
kind can be reported in connection with the Scottish 
pig-iron trade and makers are patiently awaiting a 
révival in the steel and foundry branches of industry. 
The more hopeful tone which has been noticeable in 
trade circles during the past week may be translated 
into business soon, but meantime the tonnage turnover 
has not improved. Stocks are increasing and immediate 
delivery can be given of almost any amount asked. 
Prices remain firm, and the following are to-day’s market 
quotations :—Hematite, 61. 13s. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steel works 
foundry iron, No. 1, 6l. 0s. 6d. per ton, and No. 3, 5l. 18s. 
per ton, both on trucks at makers’ yards. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 





Iron and Steel.—Despite the recent decline in demand, 
Sheffield producers of raw and semi-finished materials 
maintain a high level of production. Latest official 
statistics show that in August Sheffield’s output of 
110,500 tons was 500 tons more than in the corresponding 
month last year. Output was evenly distributed between 
basic and acid steels. That the demand for steel will 
never fall to the depression level of 1931 and 1932 is 
the opinion of Sir Walter Benton Jones, Bart., chairman 
of Messrs. The United Steel Companies, Limited, who 
recently stated that ‘‘ production of steel in this country 
is established at a permanently higher level in any 
circumstances, because the imports of steel, which a 
few years ago amounted to over 4,000,000 tons, are 
now limited to a much lower figure, and the difference 
becomes an addition to the demand for British steel. 
For this reason, even if there should be a further recession 
in the steel industry, which seems unlikely, production 
will not fall to the low levels which it reached in the 
depression of 1931.” The current demand shows a 
rising tendency, and indications are that furnaces 
damped down during the past three months are likely to 
be re-lighted. Another promising pointer is the increased 
buying of scrap. Rolling mills, forges and press shops 
are slightly better employed, but could comfortably 
handle a greater volume of business. There is a good 
market in steelworks and ironworks machinery ; rolling- 
mill plant, forges gand presses are in better demand 
as compared with a year ago. Some good overseas orders 
are in course of execution. Makers of railway rolling 
stock are handling a larger volume of orders, and report 
that, judging by the number of inquiries in circulation, 
more contracts are likely to develop. Another progres- 
sive section is that devoted to the manufacture of all 
types of naval and mercantile marine steel forgings, 
castings, auxiliary machinery and deck furnishi 
There is a widespread call for all types of special stee 
Among the most active are stainless and heat- and acid- 
resisting materials. Sheffield’s sales of automobile steel, 
crankshafts, gearboxes, clutch plates,,and engine parts 
are on the increase. A steady trade continues to be 
done in agricultural susshinesy and parts. mp makers 
are busy, while there is a brisk demand for high- -speed 
tool steel. Business in tools of all types is developing 
satisfactorily. 


South- Yorkshire Coal Trade.—Recent improvement in 
export requirements has been maintained. Best hards 
are in demand, and constitute a firm section. Cobbles 
and trebles show improvement, but supplies of nuts 
and smalls are more than sufficient to cover immediate 
needs. Business in bunker coal is slack. Among the 
most recent inquiries may be mentioned one from the 
Finnish State Railways for 6,000 tons of locomotive 
eoal. On inland account, industrial coal forms an active 
medium. The house-coal market is yielding valuable 


contracts. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig is passing 
more freely into circulation than for some time, and the 
limited intermittent output is not only promptly absorbed, 
but does not fully cover current n Makers’ stocks 
are light, and conditions in the near thy while hardly 
likely to justify resumption of continuous production, 
promise to necessitate enlargement of output. Foundry 
owners are turning out increasing tonnage, and are 
using considerably more local iron than for some time 
now that they have little or no reserve of Con- 
tinental products. Likelihood of further supplies 
arriving from abroad is remote, while import duty, other 
charges and the rebate made by Tees-side ironmasters 
to loyal consumers continue. Second hands have com- 
mand of moderate parcels of Cleveland qualities and are 
putting through increasing business with home cus- 
tomers, but are unable to regain export trade. Stabilised 
quotations remain at the level of No. 3 grade of iron at 
109s., delivered within the Tees-side zone. 

Hematite.—Slightly better account can be given of the 
East-coast hematite branch of trade. Output is restricted 
to tonnage that is not quite adequate for present require- 
ments, and the burdensome accumulations at producers’ 
and consumers’ works are slowly but steadily decreasing. 
Sales are far from large or numerous, but show some 
expansion, while makers’ own consuming departments 
are absorbing more tonnage than for a considerable 

riod. Business is almost confined to transactions 

tween home firms. Occasional inquiry for special 
hematite for the Continent is reported, but export sales 
are not readily effected. Fixed prices are ruled by No. 1 
quality of East-coast brands at 133s., delivered to North 
of England areas. 

Basic Iron.—Makers of basic iron are still turning out 
more tonnage than is needed and have considerable 
stocks, but continue to reserve the whole of the produc- 
tion for use at their steelworks. The quotation of 100s. 


is nominal. 
Blast -Furnacemen’s Wages. — Under _ sliding-scale 
arrangements, North-East coast blast-furnacemen’s 


wages will be reduced by 2 per cent. from November 6, 
the district percentage thus becoming 49-75 above the 
standard, in place of 51-75. 

Foreign Ore.—Transactions in foreign ore are still 
unheard of. Consumers have little vacant storage 
accommodation, but are taking larger deliveries under 
running contracts. Unloadings to date this month 
amount to 54,706 tons, compared with 39,175 tons for 
the corresponding part of September. 

Tronstone Miners’ and Quarrymen’s Wages.—-Cleveland 
ironstone miners’ and Weardale quarrymen’s wages will 
automatically be reduced by 2 per cent., commencing 
on November 14, the district percentage thus becoming 
41-25 above the standard. 

Blast-Furnace Coke.—-Durham blast-furnace coke con- 
tinues slow of sale, but local consumption promises to 
increase in the near future. Quotations remain on the 
basis of good medium qualities at 27s. 6d., at the ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel users are returning to the market, but are purchasing 
somewhat cautiously. Most buyers have still a good deal 
of material on hand and substantial contracts against 
which to draw. Finished iron and steel manufacturers 
have more work on hand than of late. Producers of 
heavy steel are well employed, but makers of most other 
commodities need substantial contracts to restore normal 
operation. Principal market quotations for home trade 
are as follows: Common iron bars, 131. 5s.; steel 
bars, 111. 18s. ; soft steel billets, 7/1. 17s. 6d.; hard steel 
billets, 91. 2s. 6d.; steel ship rivets, 151. 2s. 6d.; iron 
ship rivets, 171. 5s. ; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 11l, 188. ; steel ship, bridge and tank 
plates, 11l. 8s.; steel angles, il. 0s. 6d.; steel joists, 
11. Os. 6d. ; Tees, 121. 0s. 6d. heavy sections of steel 
rails, 101. 15s. 6d. ; fish plates, 14l. 15s. 6d. ; black sheets, 
No. 24 gauge, 151. 158.; and galvanised corrugated 
sheets, No. 24 gauge, 181. 10s. 

Scrap.—Business in steel scrap is light and quotations 
are unchanged, but cast-iron scrap and machinery metal 
are in good demand and are scarce with buyers keen to 
place forward orders. Light cast iron is fully 57s. 6d. ; 








heavy cast iron, 75s.; and machinery metal, 82s. 6d. 
Tue InstrrutTion oF Propuction ENGIneers.—Lord 


Nuffield has given 25,0001. towards a fund to enable the 
Institution of Production Engineers, 36, Portrnan-square, 
London, W.1, of which he is president, to proceed at once 
with the creation of its proposed Production-Engineering 
Research Department under the direction of Professor 
G. Schlesinger. 


Tue Steray-Dvuat ” Lamp.—One of the latest means 
of meeting the requirement of the new Factory Act that 
“ sufficient and suitable ” artificial illumination shall be 
provided in factories is the combination lamp of which the 
** Sieray-Dual ” is an example. This lamp, mark: ted by 
Messrs. Siemens Electric Lamps and Supplies, Limited, 
38-39, Upper Thames-street, London, E.C.4, is a com- 
bination of the mercury-vapour discharge lamp with an 


incandescent tungsten filament. It, therefore, it is 
claimed, corrects the deficiency in red rays of the 
former and overcomes the peculiar colour difficulty. It is 


also exceptionally economical, the 300-watt lamp giving 
334 per cent. more light and the 500-watt about 50 per 


| cent. more light than gas-filled lamps of the same wattage. 
| No alteration to existing installation is needed as the 
| caps of these lamps can be used in ordinary holders. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
November 4, 6 p.m., Storey’s-gate, Westminster, S.W.1. 
=xtra General Meeting. Twent y-Fifth Thomas Hawksley 


Lecture : “‘ The Development of Television,”’ by Sir Noel 
Ashbridge. 

InstiTruTION oF Gas Enainrers.—Tenth Autumn 
Research Meeting. Tuesday, November 1, 10 a.m. 


and 3 p.m., and Wednesday, November 2, 10 a.m. and 
2 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, Wi stminster, 8.W.1. 

INSTITUTION oF Crvi~ ENGINEERS.—Tuesday, Novem- 
ber 1,6 p.m. Great George-street, Westminster, S.W.1. 
Presidential Address, by Mr. W. J. E. Binnie. Newcastle- 
upon-Tyne and District Association : Tuesday, Novem- 
ber 1, 7.30 p.m., The North of England Institute of 
Mining and Mechanical Engineers, Weestgate-road, 
Newcastle-upon-Tyne. Chairman’s Address, by Mr. 
Alexander Cheyne. Manchester and District Association : 
Wednesday, November 2, 6.45 p.m., Manchester Literary 
and Philosophical Society, 36, George-street, Manchester. 
“Road Bridges in Lancashire—A Review of Recent 
Work,”’ by Messrs. F. A. L. Wellard and J. H. Dean. 

InstIrvTIoN oF Etxcrrican Enetnerrs.—North 
Western Centre : Tuesday, November 1, 7.15 p.m., The 
Engineers’ Club, Manchester. ‘‘ High-Speed Protection 
as an Aid to Maintaining Electric Service Following 
System Short-Circuits,”” by Messrs. T. W. Ross and C. 
Ryder. Wireless Section: Wednesday, November 2, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Chairman's Inaugural Address, by Mr. A. J. Gill. Tees- 
Side Sub-Centre : Wednesday, November 2, 6.45 p.m., 
The Cleveland Technical Institute, Middlesbrough. 
Address by the Chairman of the North-Eastern Centre, 
Mr. F.A. Orchard. Institution : Thursday, November 3, 


6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. “The Mechanism of the Long 


Spark,” by Dr. T. E. Allibone. Meter and Instrument 
Section: Friday, November 4, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Chairman’s Inaugural 
Address: ‘‘ Protective Devices for Telecommunication 
Purposes,”’ by Captain B. 8. Cohen. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday , 
November 1, 7.45 p.m., The Royal Society of Arts, 
18, John-street, Adelphi, W.C.2. ‘* Considerations 
Affecting the Design and Maintenance of Vehicles 
Working Under Low Mileage Conditions,” by Mr. J. 
Shearman. Preston Centre: Wednesday, November 2, 

.m., The Victoria and Station Hotel, Preston. General 
Meeting. “Injection Equipment for Compression- 
Ignition Engines,” by Mr. H. G. Dunn. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—It was officially announced 
during the past week that the Egyptian State Railways 
had placed an order with Messrs. T. Benyon and Com- 


pany, Limited, Cardiff, for about 600,000 metric tons 
of Welsh steam coals. It was understood that the 
business had been arranged during the recent crisis 


and it was stated that edjudication of an inquiry for 
480,000 tons, tenders for which had been invited, had 
been cancelled. A brisker demand was encountered in 
all trades on the steam coal market last week on account 
of seasonal influences. New business, particularly for 
early delivery, was not easily negotiated as interest 
centred in the popular sorts for which collieries were 
already well placed with orders. The continued slow 
movement of inferior small sorts precluded any great 
expansion in production at the collieries, however, 
and most producers had heavy stocks of these kinds on 
hand. Values were well upheld, while in view of the 
fact that the bulk of collieries’ potential outputs over 
some considerable while ahead would be absorbed by 
existing contract bookings, there seemed little likelihood 
of any early easing in prices. There was again very 
little best quality large coal available on the market, 
and as most producers were well placed with business 
for these kinds over some while to come, the tone was 
steady. Among sized sorts, the dry kinds in par- 
ticular were very scarce and difficult to stem ahead. 
Some of the washed small classes were limited, but other 
small sorts were in plentiful supply to meet a very poor 
request and were dull. The demand for cokes remained 
restricted, while patent fuel showed little activity. Pit- 
wood was unchanged. 

The Iron and Steel Trade.—Quict conditions continued 
to rule in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Demand again 
matured very quietly and producers generally had to 
curtail] outputs. 








LANTERN SiipEs oF Reparrs By WELDING.—A lecture, 
illustrated by 60 lantern slides, describing repairs of an 
outstanding nature, which have been carried out by 
scientific welding processes, has been prepared by Messrs. 
Barimar, Limited, The slides show industrial machinery, 
and motor and motor-cycle parts which have been 
repaired, as well as metal articles of historic or other 
interest. The slides, with complete manuscript for the 
lecture, are available on loan, without charge, to technical 
schools and colleges, motoring clubs, engineering societies 
and similar institutions. Requests for the slides and 
lecture should be sent to Messrs. Barimar, Limited, 
14-18, Lamb’s Conduit-street, London, W.C.1. 
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HIGH-PRESSURE LA MONT BOILER AT THE WORKS OF MESSRS. G. AND J. WEIR. 


(For Description, see Page 504.) 
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* PROCEDO "” ROTATING LATHE 
CENTRE. 

THE rotating lathe centres manufactured by Messrs. 
Rudolf Prozesky, Diisseldorf, are so widely known 
that, were it not for the fact that continued experience 
has led to a re-design of some of the sizes, they would 
require no description. As this re-designing involved 
several important changes, however, some account of 
it may be given. The changes apply to the small and 
medium-sized centres and consist, in the main, of the 
substitution of ball bearings for roller bearings. The 
ordinary thrust ball bearing is not used, the housing 
containing three rings of balls one behind the other, the 
races of which are not in line radially, but are staggered, 
that is, the line of thrust passes through the balls 
at an angle of 45 deg. Moreover, the races are so 
arranged that the thrust, deflected outwards on the 
ring next to the point of the centre, is deflected inwards 
on the next ring and outwards again on the third ring, 
being finally absorbed by a pair of circular dome- 
shaped springs with their apices in contact. The net 
result of this arrangement is that the centre gives the 
maximum resistance in all directions to the cutting 
pressures, while the rear springs compensate for 
expansion of the work due to heating. 

In the normal type of centre, i¢.. one to fit into 
the bore of the headstock, the housing is prolonged to 
take a very long spindle the end of which is carried 
in a plain bearing. Other types of “ Procedo "’ centre 
are also made; thus, a type to fit over a tailstock 
spindle is available, as are also types having a blunt 
nosed cone for turning pipes, one for shafts not per 
mitting the use of a centre point, and one to accom- Tex . ——— 
modate interchangeable polite. A cap to prevent Fie. 19. IysreRMEDIATE- AND Low-PressurRE TURBINE SETS. 
the entry of water, dirt, &c., is fitted, and a central | ' ; ~— : Mr. F. 
vil hole in the housing provides a lubrication point.|to and including No. 6 Morse taper, which is built | in front and two ball bearings at the rear. di nh tt 
The races are normally self-adjusting to the exact | for use with work weighing up to about 2,000 Ib. | Ockenfels, Mill-street, Slough, is the sole distri 7 
pressure required, but accurate fine adjustment to |The roller-bearing centres previously manufactured | of the “ Procedo " live centres in the United — = 
spproximately 0-0001 in. is provided to compensate | are also obtainable, if desired. Sizes larger than that | his London showroom being at Central House, U ppe 
for wear, The new design is available for all sizes up| just mentioned are constructed with one roller bearing! Woburn-place W.C.1. 
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DRAG-SUCTION DREDGER “FU-SHING” FOR T 
CONSTRUCTED BY MESSRS. F. S 
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Fig. 2. UPPER DECK 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers 
the fact that the above is our SOLE ADD > 
and that no connection exists between this 
Journal and — ae publications bearing 

en. 





somewhat similar 
TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


TELEPHONE NceMBER—TEMPLE BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom . £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. The proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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| its branches is still carrying on its great task of | cular type of duty. 


and effectively utilising the workers best suited to 
the various grades of employment or, in less stately 
language, of ensuring that only round pegs shall be 
fitted into round holes. That, unfortunately, the 
round peg is too often driven, or forces himself, into 
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young men at considerable cost. Its abandonment 
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| Launches and Trial Trips 506 | what is wrong, but it is stated that the whole 








| Notes from the North 507 | system of training is being altered; and it will be 
| Notes from South Yorkshire . 507 | interesting to learn the results in due course. 

freridege fee and the Northern Counties oo | That some organisation which will prevent this 
Notes from the South.West 507 | Sort of thing occurring is required, is clear when the 
| Procedo ” Rotating Lathe Centre 508 | problem is analysed. If engineering is to develop 
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| The Fischer-Tropsch Hydrogenation Process 517 | industry now requires & Tange of personnel quite 
| Artus ” Milling-Cutter Spacers 517 | different from that which was suitable in earlier 


| years. For one thing, the ratio of staff to manual 
518 | workers has increased, owing partly to need for the 
|increased efficiency in manufacturing operations 
‘inducing a corresponding demand for more men 
|of a higher grade on the lines of communication 
521 | between the management and the productive 
workers; and partly owing to a recognition of the 
need for research. On the other hand, the growth 
of mass-production methods has diminished the 
demand for certain types of skilled craftsmen, while 
| multiplying the openings for really efficient tool 
|makers. At the same time. the constant change 
|in the materials and processes used in the manu- 
| facture of heavy power plant calls for the same 
| degree of adaptability as was required from a 
| craftsman of earlier days. Apart from production 
proper, moreover, the efforts that are being made 
not only by engineers, but by physicists, to increase 
our knowledge of the properties of materials, and to 
improve our methods of measurement, so that the 
gap between the birth of an abstract idea and its 
ultimate commercial application may be quickly 
and efficiently bridged, where that seems desirable, 
calls for personnel with other characteristics and 
demands a different type of training. Above all. 
there is a need for those with organising ability and 
capacity for leadership, in order that the machine 
| may be kept running with the smallest frictional 
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| THE PERSONNEL PROBLEM IN 
| ENGINEERING. 


| Tuts is the season of presidential addresses. Now, 
| those who have been selected to occupy the chairs 
|of the various engineering institutions review past 
| developments and indicate possible lines of future 
| progress in the light of their own experience. On 
| Friday last, Mr. David E. Roberts gave the Institu- 
| tion of Mechanical Engineers an interesting account 
|of how during his working life, the output of a 
| blast-furnace had been increased from 700 tons a | ‘O8S®S- 
| week to about the same amount per day, while on | There is, therefore, it is clear, plenty of scope for 
| the previous evening, Dr. A. P. M. Fleming described | #ll the talents and good reason why every care 
| to a crowded meeting of the Institution of Electrical should be taken, both for commercial and psycho- 
Engineers, how during the forty years he had been | logical reasons, to ensure that the young man shall 
!connected with that body, the use of electricity | find his right niche at the earliest po&sible moment. 
| has ceased to be an expensive novelty, and become | 1t may be said that if he does not do 80, those who 
(an almost all-pervading influence. This text has|employ him can take appropriate action. Unfor- 
| also been elaborated in more than one form by the | tunately, from the point of view of both parties, 
|chairmen of the various local centres and sub-| the disease is not, in its early stages at least, easily 
| centres of the same body during the past few weeks, diagnosed. In the first place, it is often not acute 
‘as well as in an address on power station design, | enough for the employer to recognise its existence, 
‘which was recently delivered to the Association |@nd the young man, though he may feel that his 
'of Supervising Electrical ingineers, by Mr. J. | one-time enthusiasm is giving way to indifference, 
R. Beard, on October 18. Such pronouncements is equally incapable of determining what is the 
| as those made by the Presidents of the Institutions | matter with him. 
|of Automobile Engineers and of Marine Engineers,| Fortunately, there are possible methods, not only 
| to mention only two among many, strike the “ one | of correcting this state of affairs, but of ensuring that 


clear harp in diverse tones ” that engineering in all | the very best recruits are obtained for each parti- 
In indicating what is being 








‘ : srmeyer’s Boghandel, Carl Johans Gade, a ae . Sere | . 
a, Se Cpr nn, Ge een |employing “the great forces of nature for the use| done in this direction by the large manufacturing 
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|and convenience of man.” concern with which he is connected, Dr. Fleming 
| This being so, it is significant that both Mr. | pointed out that in this country, at least, the elec- 
| Roberts and Dr. Fleming should have devoted | trical profession is democratic and that whatever 


|a considerable proportion of their addresses to the | may be the educational level at which the recruit 


|problem of recruiting the personnel on whose | enters, there is no artificial barrier to his ascent to 
shoulders will in the future lie the task of making | the highest ranks. Actually, there are, as is probably 
still further progress. This problem, as stated by | well known, three levels of entry, namely, from the 


| 


| Dr. Fleming, is primarily one of selecting, training | elementary and other similar schools, from among 
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those who have matriculated at the secondary 
schools, and from among the university graduates. 
Those from the first class are in the natural course 
of events destined to become manual or junior 
clerical workers, though if they take advantage of 
the part-time educational facilities that are avail 
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known, and in dealing, as he did last week, with 
the “after care” side of the problem, he is only 
logically completing what he has already begun. It 


|is obviously as important to eliminate waste and 


able promotion to technical administrative positions 


may follow. In any event, those who enter from 
junior technical schools form a cadre from which 
officers foremen and 
works superintendents can be supplied. On the 
haud, those who enter from the secondary 
schools or universities are given an opportunity of 
ut first hand engineering like 
without prejudice to their future career, the under- 
lying idea in all cases being to allow them to select 
tor themselves, with, of course, some sympathetic 
guidance from above, the branch of the industry or 
profession for which they feel they are best suited. 


such non-commissioned as 


other 


learnin what is 


Kiven then it does not necessarily follow that the 
young will carve out for himself in 
the But friction 
having been reduced to a minimum by the methods 
outlined, self-confidence is generated and 
often the young engineer, given an opportunity for 
the exercise of initiative, will develop his inherent 
personal qualities in such a way that they may 
the of his technical 

that prowess in sport and 


nian a career 


branch which he has first selected. 


we have 


outweigh value 
It 
social qualifications may be factors of some import- 
ance in determining a recruit’s suitability for higher 
while, as Mr. Roberts points out, some 
of what is loosely known as character, if 
those who already had practical 
in the particular field concerned, may 


eventually 


know ledge. here 


is 


positions, 
estimate 
by have 


ON rience 


made 


ilso be of great value. 

This question of selections, training and distri- 
bution xecordance with the results obtained is 
for as Dr. Fleming says, those 
functions have too often been neglected in the past, 
in connection with the higher executive 

he maintenance of our place in an 
industrial world, where international competition 
is as severe as it is to-day, depends essentially on 
wood leadership. 
to earmark its potential staff officers at an early 
ige, and to assist them, for the good of both parties, 
in every In this connection, Dr. 
Fleming makes the interesting suggestion that it is 
worth while to carry some supernumerary staff, in 
order to provide a pool from which the highest 
be filled. Whether this 
would be possible in every organisation is perhaps 
What is clear, however, is that 
some alternative must be found for the frequently 
haphazard way in which this problem is at present 
often dealt with 

In addition to those who will direct the operations 
of the firm in a managerial capacity and to those 
whose it he to concern themselves 
production, there are 
efforts will be directed to finding ever new and more 
efficient w of converting raw materials into 
tinished articles. These men in turn need special 
of a character which has yet to be deter 
Generally speaking, at present they are 
either drawn from the ranks of post-graduates or 
trained in the works In this 
connection, Dr. Fleming's view is that the university 
student selected for this purpose should be given a 
preliminary training in the works before being 
uimitted to the research laboratories. This not 
only enables him to determine whether he is suited 
for research work, but will give him an opportunity 
of seeing for what general purpose or purposes the 
investigations being conducted. 
his, it is hoped, will prevent his outlook becoming 
too academic or detached, and will once again tend 
to increase the efficiency of the undertaking as a 
whole. 

Dr. Fleming tactfully and judiciously, considering 
the time at his disposal, said nothing on this occasion 
of the curriculum which the schools and universities 
should adopt in order to render the subsequent path 
of the student, whether in the administrative, 
productive or research fields, perhaps not easier 
tor there is no harm in effort), but rather less 
experimental than it is at present. Dr. Fleming's 
views on this question should, however, be well 


in 
of great importance, 


especially 
positions 


It therefore behoves every concern 


possible way. 


executive positions can 


open to question. 


too 


business will 


directly with those whose 


tvs 


training 
mined, 


are themselves. 


in progress are 
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inefficiency among the prospective engineers while 


| they are still at school or at the university as it is 


in after life. But while the latter problem is 
primarily one for industry and the profession, the 
former is one which might well be placed on the 
agenda of any conference on the education and 
training of engineers that is likely to be called. 
The salient point is that while the young engineer 
must necessarily pay great attention to the acqui- 
sition of scientific knowledge. in so doing care must 


be taken that the development of those personal | 


qualities which really determine success in any 
career are not neglected. It is important similarly 
to encourage the young engineer to avoid isolation 
from economic and social affairs ; and to endeavour 
to foster the wise use of those forces and amenities 
which he labours to create. 


THE 

ELECTRICITY COMMISSIONERS. 

Tue electricity-supply industry is still waiting, 
though in a calmer frame of mind than was evident 
twelve months ago, to see when and how the Govern- 
ment is going to deal with the reorganisation of 
distribution in this country. At the 
moment, it must be confessed, there is no great 
prospect of anything being done; and there are 
not wanting those who hope that this breathing 
space will be prolonged. Its duration will depend 
on many factors, among them the international 
situation, the eagerness or reluctance on the part 
of any Government to undertake a difficult problem 
about which politicians can understand very little, 
and, similarly, the eagerness or reluctance of the 
industry to set about reorganising itself. If the last 
can be done to any considerable extent legislation 
may In the meantime, good 
progress is being made and, in spite of a general 
falling off in the trade of the country, there is no 
reason for pessimism, still less for alarm. 

This argument may be emphasised by reference 
to the eighteenth annual report of the Electricity 
Commissioners for the year ending March 31, 1938, 
which was published last week*. On the whole, the 
year prosperous. The electricity 
amounted to 23,349,000,000 kWh, an increase of 
2,480,000,000 kWh, or 11-9 per cent., over that of the 
previous year and the second largest recorded in 
any year. On the other hand, though the increas> 
during the quarter ending June 30, 1937, was 15-7 
per cent., the corresponding figure for the quarter 
ending March 31, 1938, was only 7-2 per cent., 
thus reflecting the decline in industrial production. 
This decrease may, however, it is pointed out, have 
been partly due to the effect of abnormal weather 
conditions on the heating demand. A further un- 
satisfactory feature of the year’s operations was 
the continued in the of coal. In 
1936.37 the rise in price, which was additional to 
the ls. per ton which the supply industry agreed 
to pay on condition that it would be passed on in 
the form of higher than offset the 
savings due to technical improvements and the 


power 


not be necessary. 


was generated 


increase cost 


wages, more 


operation of the grid. There is no doubt, too, 
that the figures for 1937-38 will show a further 
increase in the average fuel costs. The result is 


a corresponding advance in the cost of bulk supplies 
and to those consumers whose contracts 
contain a “coal clause.” In some areas even 
domestic consumers have not escaped. The report 
merely states the problem and offers no solution, 
but it is a matter which is causing great anxiety 
to the undertakings, and for which it is clear some 
solution must be found. 

Viewing the position of electricity supply as a 
whole, however, there no reason for those 
concerned to give way to depression, The 
Census of Production figures for 1930 and 1935, 
taken in conjunction with those for the output of 
electricity by authorised undertakers, shows that 
during the quinquennium the industrial production 


power 


is 


f the Electricity Com- 


* Eighteenth Annual Report 
H.M. Stationery Office 


missioners, 1937-38 London 


| kWh to 1 


| undertakings, 


of electricity increased from 5,620,000,000 kWh to 
6,710,000,000 kWh, or by 19-4 per cent.; that the 
output from railway and tramway stations increased 
from 1,230,000.000 kWh to 1,290,000,000 kWh, 
or by 4-8 per cent., and that the output from autho- 
rised undertakings increased from 10,920,000,000 
7,570,000,000 kWh, or by 61 per cent. 
The approximate total production of electricity in 
Great Britain during 1935 was 25,580,000,000 kWh, 
public supply accounting for 68-7 per cent., as 
compared with 61-4 per cent. in 1930, transport 
undertakings for 5 per cent., and the industrial 
output for 26-3 per cent. 





As regards the organisation of the industry, 
electricity was supplied during the year by 591 
including the Central Electricity 
Board, this being a net decrease of 29 over the 
figures of 1936-37. This decre-se is explained by 
an amalgamation of eleven small companies in 
Wessex, of ten in Cornwall, and by the formation 
of Central London Electricity, Limited from 
six of the original undertakings in the west-end 
of the Metropolis. There were 137 selected stations 
in existence, or the same number as in the previous 
year. These contained about 7,650,000 kW of 
plant and there was, in addition, about 1,250,000 kW 
in the non-selected stations. Of the total output, 
93-5 per cent. was generated in the selected stations 
and over 75 per cent. of the output of these stations 
was accounted for by the 35 largest stations, each 
of which generated over 200,000,000 kWh, their 
aggregate output being 16,110,000,000 kWh, or 
70-3 per cent. of the total output by authorised 
undertakers. The 254 non-selected stations 
were responsible for an output of 1,480,000,000 
kWh, or only 6-5 per cent. of the total produc- 


tion. During the year, the aggregate capacity 
of additional generating plant sanctioned was 
659,445 kW, compared with 1,078,055 kW_ in 


the preceding year and an annual average of nearly 
514,000 kW during the past seventeen years. The 
whole of this plant was for the extension of existing 


stations. The most important of these was a 
100,000-kW set for the Battersea station of the 
London Power Company. and a 75,000-kW set for 


the Barking station of the County of London Electric 
Supply Company. In addition, there were one 
53,500-kW, one 50,000-kW, two 45,000-kW and 
nine 30,000-kW sets, for use in selected stations, 
together with boiler plant with an aggregate steaming 
capacity of 1,000,000 Ib. per hour. The Commis- 
sioners also approved the construciion of about 
121 miles of primary grid line at 132 kV, and of 
about 6 miles at 66 kV. Consents covering 19 miles 
of 66-kV line, 124 miles of 33-kV line, 18 miles of 
25-kV line and 11 miles of 11-kV line were issued 
to other undertakings. Alterations in the declared 
type and/or voltage of the current hitherto supplied 
were permitted to thirty different undert > kings 

The remainder of the report deals mainly with 
administrative matters which, though important 
for the efficient operation of the industry, include 
few points of general interest. It may, however. 
be mentioned that the cost of administration was 
70,000/., compared with 63,000/. in the preceding 
year. As 16,629,046,809 kWh sold during 
the year ending December 31, 1936, the contribution 
of the industry to the expenses of the Commissioners 
was about 1-Old. per 1,000 kWh sold. As regards 
the cost of frequency standardisation, the revenue 
received by authorised undertakings amounted to 
76,462,498/., so that the levy of 736,000/. for that 
purpose involved the payment of 19s, 3d. per 100/. 
of revenue from the sale of electricity. 


were 


The report contains an eloquent tribute to the 
personal qualities of the late Sir John Snell, who 
presided over the Commission for a period of 
18 years from its establishment in January, 1920. 
until his retirement in January, 1938. He is 
described as an inspiring and enthusiastic leader. 
original in outlook, clear of vision and tenacious of 
high ideals. He devoted his great experience. 
knowledge and talents, without sparing his health. 
to the task of promoting, regulating and supervising 
the supply of electricity throughout the countr) 
His great charm of manner evoked a strong persona 
allegiance and affection from those who wer 
privileged to work in close and constant associatio! 
with him. 
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NOTES. 
SHIPPING AND TRADE. 

THE review of the present position of British 
shipping as an industry, and its relation to world 
trade, which formed an important section of Major 
T. Russell Cairns’ presidential address to the 
North-East Coast Institation of Engineers and 
Shipbuilders on October 14, drew attention to a 
number of features which cannot be regarded as 
satisfactory. As Major Cairns pointed out, the best 
evidence of the state of the industry was afforded by 
the proportion of laid-up shipping, and in the Tyne 
alone the number of vessels laid up had increased 
from four in August, 1937, to 41 twelve months 
later. The year 1937 was one of the best 
that shipowners had enjoyed for a long time, and 
yet it represented no more than a normal level of 
prosperity. The Chamber of Shipping freight index, 
based on the conditions of 1929 as 100, reached 
172-22 in September, 1937, but by the end of the 
year it had dropped to 118-78, and in no month 
of 1938 had it attained to the basic level of 100. 
Apart from the restrictions imposed by various 
countries upon the flow of overseas trade, British 
ships were at a disadvantage by comparison with | 
their chief competitors in many respects, notably in | 
the rates of wages paid, and in the various safe. | 
guards and amenities summarised in the term | 
“social services.” These, Major Cairns declared, | 
were far and away superior to those of other 
maritime nations, notwithstanding allegations 
periodically made about the conditions obtaining | 
in British ships, but naturally they added to the 
cost of operation. Turning to a consideration of 
international trade, Major Cairns remarked upon 
one effect of artificial regulation of trade, namely, 
that an expansion or contraction of trade in any 
one of the great countries was less readily reflected 
in others. It was quite possible to-day for a country 
to experience conditions of trade activity or in- 
activity that were out of line with the conditions 
elsewhere. In practically every European country, 
as well as in Canada and the United States, there 
appeared to be a decline in exports, but there had 
been a marked expansion in Japan’s export trade | 
since 1931. In our own case the three main diffi- 
culties were the refusal of certain countries, for | 
which the United Kingdom was a valuable market, 
to reciprocate by buying substantial quantities of | 
our manufactured goods, the competition from 
certain foreign goods subsidised for export, and 
competition from goods produced under standards 
of living far below those of Great Britain. 


| 
| 
| 











THE INSTITUTION OF MECHANICAL ENGINEERS. 


The tradition of loyalty to the Institution of | 
Mechanical Engineers by its former officers was well 
illustrated at its annual dinner on Thursday, 
October 20, when this body was represented by | 
no less than ten past-presidents, while eight vice- | 
presidents were also present to support the president, 
Mr. David FE. Roberts, who occupied the chair. | 
The toast list was, as in recent years, kept short, | 
in order to allow members to meet for conversation | 
after the dinner. The loyal toasts having been | 
duly honoured, Mr. E. Bruce Ball, vice-president, | 
proposed that of * Our Guests.” In assuring the | 
guests of the warm welcome extended to them, 
Mr. Ball observed that it was a matter for rejoicing | 
that the recent international tension had f 
relaxed as to enable a number of distinguished 
members of all the defence forces to be present, 
the relationship between those forces and the Institu- | 
tion having become deeper and more intimate | 
with increasing technical development. The Right 
Hon. Sir Kingsley Wood, M.P., Secretary of State | 
for Air, responding, testified to the assistance the | 
Institution had given, from time to time, to the 


} 


| 
| 


their basis of aircraft construction by availing 
themselves of important organisations outside 
the aircraft industry itself. He knew he could 
rely upon the Institution and the many capable 
and expert men associated with it to co-operate 
in these aims. The toast of “'The Institution of 
Mechanical Engineers ** was proposed by The Right 
Hon. Lord Rayleigh, LL.D., president of the British 
Association, who said that the scientist was able 
to take a broad view of the work of the engineer 
who, it was often alleged, was largely responsible 
for the work of spoiling the countryside. The 
dweller in the country, on the contrary, owed much 
to the engineer, who had, for instance, improved 
the general health by the provision of clean water, 
and widened horizons by improved roads and 
greater facilities for transport. Mr. Roberts, in 
reply, said that he would like the visitors present 
to realise that the corporate members of the Institu- 
tion could all be regarded as practical and capable 
engineers. The Council took every possible step 
to ensure this and the Government could rely that in 
the Institution they had a body of men who could be 
counted upon to fill important positions in anything 
to do with mechanical engineering as it concerned 
provision for security. He announced that Mr. 


f 





Dow, a past president of the American Society of | 


Mechanical Engineers, who was present, had been 
elected an Honorary Member of the Institution, 
a statement which was received with applause. 


THE ORGANISATION OF SWITCHGEAR TESTING. 

In February, 1937, it was announced that the 
Department of Scientific and Industrial Research 
was considering the establishment of a short-circuit 
testing station at the National Physical Labora- 
tory, which would be capable of dealing with units 
of rupturing capacities up to 250,000 kVA. This 
proposal intimately concerned the four organisations 
which were already operating such testing stations, 
their view being that the facilities available were 
already more than sufficient to deal with all the 
switchgear that was being produced. At the same 
time, it was recognised that testing facilities 
should be made available to those manufacturers 
who did not possess testing stations. We are 
therefore glad to learn that arrangements have 
now been made for facilities to be provided at 
these stations for testing the switchgear of any 
British manufacturer. The scheme will permit 
the owners of existing stations, which are to be 
formed into an Association of Short-Circuit Testing 
Authorities, to issue their own certificates of rating 


| and records of performance, while National Physi- 


cal Laboratory certificates will, when required, 
be issued for circuit-breakers complying with 
British Standard Specification No. 116, Part I, 
subject to a maximum voltage of 11 kV and a 
maximum rating of 250,000 kVA. Voltages lower 
than 3-3 kV will be considered as soon as the appro- 
priate specifications are available. Strict confidence 


will be observed in connection with the design of | 


circuit breakers submitted for test, and with the 
results of the test. Each station will be inspected 
by the National Physical Laboratory in order that 
it may be satisfied that the plant organisation and 
staffing are suitable. The instruments will also be 
certified and there will be a resident officer of the 
Laboratory at each station. The Department of 
Scientific and Industrial Research will be represented | 


Testing Authorities, and will also send a representa- 
tive to be present at meetings of the Committee 
which considers the charges to be made for the 
tests. In addition, the Department will appoint an 
Advisory Committee which will include nominees 
of the owners of the stations, of the firms which do 
not own stations, and independent members. This 


scheme, which possesses obvious advantages over 
that originally suggested, has been worked out in 
co-operation with all concerned, and, given good will, 
certainly seems to contain the elements of success. 


Air Ministry, and thanked its members for the 
numerous offers of service which had been made | 
during the recent crisis, many thousands having 
volunteered in addition to those who were serving | 
in the defence forces and in Government establish- 
ments. Steps must be taken to see that the spirit | cial sstecemh ‘ieuidingadl ta de Whadaetaday Cenneanien. 
so indicated was neither defeated nor dissipated. | Savoy-court, Strand, London, W.C.2, show that during 
The Air Ministry were not only intensifying the | the first nine months of 1938 the total amount of elec- 
policy of utilising the resources of the small aircraft | ‘icity generated by authorised undertakers in Great 
firms and extending very considerably the use of | Britain was 17,160 million units, as compared with 


. . 16,092 million units during the corresponding period of 
sub-contracting, but were also to-day broadening | 1937. This represents an increase of 6-6 per cent. 
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THE MOTOR EXHIBITION 
AT EARL’S COURT. 


(Concluded from page 482.) 


PROBABLY the most promising way to improve 
the performance or life of the small modern car 
is to improve the power-weight ratio by reducing 
the weight, rather than by increasing the power. 
In view of the high cost of the lighter materials 
which can be employed in the body or chassis, how- 
ever, progress along these lines presents very prac- 
tical difficulties. Improvement is being effected 
by the extended use of plastic materials in place of 
metal, not only for body parts but for certain parts 
of the engine, such as valve covers, but the greatest 
hope of weight reduction appears to lie in depar- 
ture from the conventional design of bodies and 
chassis frames, and several makers are experiment- 
ing along these lines. In this connection, there is 
undoubtedly much to be said for employing the 
body frame as a stress member. Developments in 
this direction, and also in that of retaining the 
separate frame but reducing its weight, were dis- 
cussed in our review of the last show. We then 
dealt with the Vauxhall Ten, in which the body 
and frame constitute a single unit, and this prac- 
| tice is again being followed in the case of the new 
| Vauxhall Twelve. Another new car embodying 
| this form of construction is the Morris Ten. The 
| body in this car is of the type having six lights, 
|} and the general form of the pressings of which it is 
constituted does not differ greatly from those of 
earlier designs of the same type. Special reference 
may, however, be made to the unusual rigidity of 
the composite frame at the front, designed to 
eliminate vibration and drumming. Particular 
attention has been paid to the avoidance of drum- 
ming in the case of the floor, a thick layer of plastic 
material being employed both here and on the 
body panels to give the requisite damping effect. 
Departures from the orthodox frame of a few years 
ago, consisting of two channel side members joined 
by tubular or channel cross-members, are almost 
universal. Where such frames are still used, special 
means, such as harmonic stabilisers, are employed 
to overcome the loss of stiffness resulting from the 
isolation of the power unit on rubber mountings. 

A large number of firms have, however, abandoned 
this type of frame altogether, and have adopted 
frames of box section. A typical example is 
afforded by the frame of the 8.S. car, in which 
both the side and main cross-members are of box 
section. Cruciform cross-members, with either 
channel or box side members, are also frequently 
used, examples being the smaller Humber models 
and the new Sunbeam Talbot. A further depar- 
ture from conventionality can be seen on the new 
frame employed on the Armstrong-Siddeley models. 
In this frame, the side members are of box section, 
but are united by a large pressing constituting the 
floor panelling. Another unusual frame is employed 
}on the Wolseley cars. In this case, the side mem- 
| bers are of box form, but are dropped towards the 
|centre. The dropped portions are united by a 
| cruciform member, above which transverse bracing 
is provided. The resulting frame is exceptionally 
| stiff in both the vertical and horizontal planes. 
|The backbone type of frame, such as is fitted to 
the D.K.W., does not appear to be increasing in 

















80 far | on the Committee of the Association of Short-Circuit | Popularity. Although this type of frame offers 


definite advantages from the point of view of 
rigidity combined with light weight, its use involves 
a complete redesign of the car, and this may explain 
its lack of popularity. Before leaving the subject 
of frames, reference may be made to the novel body 
frame employed on two of the Alfa-Romeo cars. 
The frame cannot be examined at the Show, as it 
is completely panelled and upholstered in both 
cases, but the whole of the roof and rear portion is 
built up from welded steel tubing panelled in 
aluminium. 

Little need be said on the subject of independent 
wheel suspension, or front-wheel drive, as the position 
has altered little since it was described in our columns 
in connection with the 1937 Show. On the whole, 
the tendency is to adopt independent front-wheel 
suspension more widely. That it is considered 
suitable for almost any type of car is shown, on 
the one hand, by the decision to employ it on the 
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Rolls-Royce Wraith car, and on the other, on the 
new Standard eight. It is also being employed 
on the new Sunbeam Talbot 3-litre chassis. The 
system adoptea for the Wraith incorporates coil 
springs, and is similar to that fitted to 
Rolls-Royce Phantom III car, previously de- 
scribed in our columns, while both the Standard 
and Sunbeam Talbot cars incorporate a transverse 
spring with a single wishbone placed above it. 

The only new model at the Show embodying front- 
wheel drive is the Colonial model exhibited by the 
Mercedes-Benz Company, this car also embodying 
four-wheel steering. The car is practically in a 
class by itself, as it is intended for use in big-game 
hunting or exploration work over the very roughest 
ground, or in entirely undeveloped country. The 
equipment includes a signalling mast which can also 
serve as an aerial for a short-wave transmitting 
and receiving set, cases for arms and ammunition, 


tropics- proof light-metal trunks, mosquito windows, | 


and sleeping accommodation. The engine a 
four-cylinder model of 2,006 mm. capacity, and 
drives on to all four through a gearbox 
providing five forward ratios and one reverse 
ratio. A differential, which can be locked at will, 
is provided hetween the front and rear axles, and 
in addition, a self-locking diflerential is provided 
All four wheels are independently 
sprung, helical springs being employed in conjunc- 
tion with hydraulic shock absorbers. The four- 
wheel steering enables the car to be turned round 
in a road 23 ft. wide, the steering circle being 7 m. 

When discussing the exhibits at last year’s Show, 
we referred to the fact that, at any rate on some 
of the cheaper cars, braking capacity had not kept 
pace with the increase in speed capacity. It 
satisfactory to note, therefore, that in the current 
vear, considerable attention has been devoted to 
improvement of the brake lay-out, with the result 
that the latest brakes are more powerful, while 
heing at the same time more even and progressive 
in action, and what is perhaps of more importance, 
that they retain their efficiency over longer periods 
without attention. In concluding our review of 
the exhibits, attention may be directed to one or 
two minor points in design. It is greatly to be 
regretted that no serious attempt appears to have 
been made to reach agreement among the various 
manufacturers on the standardisation of the position 
and arrangement of door and window levers, as 
the wide variations in this respect constitute a 
potential danger in an emergency in which it is 
necessary to leave a car quickly. Another point 
requiring attention is the necessity to slam the 
doors of so many cars before the catch will register. 
Damage to clothing, or even personal injury, caused 
by the usual projecting door handles is not infrequent, 
and the flush type of door handle employed on the 
Fraser Nash-B.M.W. car might well be widely 
adopted. There is also a definite field for improve- 
ment in the battery, as its normal life is very much 
less than that of any other component of the car, 
and it also requires an undue amount of attention 
if it is to be kept in good condition. The accessi 
bility of the battery often leaves much to be desired, 
and, in fact, modern ‘ocations for this unit are 
generally inferior to the running-board mounting 
that was at one time practically universal. 
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LATE SIR JOHN PURSER 
GRIFFITH. 


ALTHovuGH Sir John Purser Griffith, whose death 
took place on Friday, Octcber 21, at Rathmines 
Castle, Dublin, spent practically the whole of his 
professional life on civil engineering work in Ireland, 
he achieved a reputation that spread far beyond 
that country. He lived to the exceptional age of 
%) years, having been born at Holyhead on October 
5, 1848. He received his early education in England, 
first at Dr. Bigg’s School, Devizes, and later at 
Fulneck School, Leeds. He entered Trinity College 
Engineering School, Dublin, in 1865, and obtained 
the degree of Master of Engineering in 1868. He 
afterwards served a pupilage with Dr. Bindon Blood 
Stoney, the engineer of the Dublin Port and Docks 
Board, and was appointed assistant surveyor for 
County Antrim in 1870, under Mr. Alexander Tate. 
He relinquished this position in the following year 
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to take up an appointment as assistant to Dr. Stoney, 
who was a pioneer in monolithic quay construction. 
At the time that Mr. Griffith took up this appoint- 
| ment, Dr. Stoney was engaged on the extension of 
the | the quays of Dublin Harbour, in which masonry 
|blocks weighing 360 tons were employed. With | done. 
commenced an | the entrance and increasing the scour, and also for 


|this appointment, Mr. Griffith 


| association with the docks and harbours at Dublin | 


| which lasted for over 40 years. He was appointed 
|Chief Engineer to the Board in succession 
| Dr. Stoney in 1898, relinquishing this position in 
| 1913. 

Throughout the whole of his association with the 
| Dublin Port and Harbour Board, both as assistant 


and chief engineer, he was engaged on works of 


great magnitude, including the construction of roads, 
tramways, bridges, docks, quay walls, lighthouses, 


and stores. The blocks used in the harbour work 


of the Port of Dublin were cast above high-water 


level, and when sufficiently set, were lifted and 
transported by a floating crane, being deposited 
on a bed prepared by steam dredging and levelled 
| by men working in a diving bell. 
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breakwater protection, and for the foundation of | 


one of the lighthouses at the entrance to the harbour. 
For many years, these blocks represented the largest 
employed for harbour work, and another important 


development with which Mr. Griffith was closely | 
associated was the improvement of the Dublin | 


Harbour entrance by artificial scour. In his presi- 
dential address to the Institution of Civil Engineers 
in 1919, Sir John, in referring to this project, claimed 
that the work, which involved the construction of 
one of the largest artificial tidal reservoirs, and the 
direction and regulation of its outflow to synchronise 
with the tidal currents in Dublin Bay, was one of the 
most striking examples extant of the use of tidal 
scour for the improvement of a bar harbour. He 


paid a warm tribute in this address to the part played | 


by his predecessors in the position of engineer to 
the Port and Harbour Board in developing the 
harbour in this way, and stated that when it fell 
to his lot to take advantage of modern suction 


dredging to increase more rapidly the depth of the | 


bar channel, the great tidal reservoir gave him a 
means of maintaining the increased depth with a 
minimum expenditure on dredging. 

A full account of this work was given by Sir John 
in a paper, entitled * The Improvement of the Bar 
of Dublin Harbour by Artificial Scour,’’ read before 


to 


The same floating | 
plant was used for laying similar large blocks for 
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that through the great works constructed in the 
early part of the nineteenth century, about 10 ft. 
had been gained in depth over the bar. About the 
year 1880, the bar seemed to come to a standstill. 
and it fell to his lot to advise as to what could be 
There were various proposals for narrowing 


increasing the tidal volume thrown on the bar, but 
with the knowledge already gained, he thought him- 
self justified in recommending the Port Board to 
| cut through the bar, so as to have 20 ft. at low water. 
a proposal that was adopted and subsequently 
proved to be fully justified. 

Sir John’s experience at the Port of Dublin, 
extending, as stated, for over 40 years, covered the 
period of change from purely manual labour in the 

| discharge and loading of vessels to the use of 
machinery and mechanical appliances on a very 
considerable scale. The improvement of the 
facilities at Dublin was not the least of his many 
important activities, and he devoted the whole 
| of the James Forrest lecture, which he delivered to 
the Institution of Civil Engineers in 1916, to this 


subject. This lecture, which was entitled ‘‘ The 
Development of Appliances for Handling Raw 
Materials and Merchandise at Ports and Other 


Large Centres of Traffic,” was printed in vol. ccii 
of the Institution’s Proceedings, and in it Sir 
John reviewed the appliances then available for 
dealing with all classses of goods in the leading ports 
of the world. 

After his retirement from the Dublin Docks and 
Harbour Board, he was chairman of the Irish Peat 
Inquiry Committee in 1917-18, and of the Water 
Power Resources of Ireland Sub-Committee ap- 
pointed by the Board of Trade in 1918. He referred 
at some length to the work of the Peat Inquiry 
Committee in the presidential address already 
mentioned, and pointed out that, at that time, over 
4,500,000 tons of coal were imported into Ireland each 

| year. He mentioned that if this coal were replaced 
| by the peat fuel available at the rate of 2 tons of air- 
dried peat to 1 ton of coal, the total consumption 
|of peat in Ireland would be about 15,000,000 tons 
per annum, the deposits being sufficient to satisfy 
the fuel and power requirements of the country for 
| more than 300 years. In his position of Chairman 
|of the Water Power Resources of Ireland Sub- 
| Committee, Sir John had occasion to make an 
intimate study of the resources available, and 
arrived at the conclusion that the Liffey could 
furnish its important district with hydro-electric 
power more economically and conveniently than it 
could be obtained otherwise. Feeling strongly that 
|the economic interests of the country would be 
promoted essentially by such a development, he 
devoted his long experience of the district, his 
professional skill, and the knowledge acquired in 
the course of the Sub-Committee’s investigations. 
| to embody his views in a definite scheme, known 
as the Poulaphouca scheme. Bills for carrying 
them into effect were introduced into the Free 
State Parliament, and were approved by a Joint 
Committee of both Houses. It may be recalled 
that the State had at that time already embarked 
on the Shannon scheme, of which the merits were 
debated vigorously in the Irish Parliament before 
adoption, its opponents being defeated. Pending 


| the completion of the Shannon scheme, the initiation 


of the Liffey scheme was postponed, but Sir John 
placed all his plans, drawings, calculations, and 
other materials relating to the scheme at the 
disposal of the Government as custodians for the 
State. President Cosgrave, in acknowledging this 
gift, commented in grateful and appropriate terms 
on the public spirit which had animated Sir John 
in making the offer. Late in his life, Sir John had 
the satisfaction of seeing his scheme adopted, work 
on the proposal being now well under way. 
Contracts placed during the year have included the 
main constructional works at Poulaphouca, including 
‘the dam, tunnel and power stations, a subsidiary 
|dam and power station at Golden Falls, and three 
|new bridges to replace existing structures which 








the Institution of Civil Engineers in 1878, and | will require demolition. Sir John’s work in con- 
published in vol. lviii of the Proceedings. Speaking, | nection with the scheme was recognised by the 
in 1911, of his own experiences at Dublin during a | Corporation of Dublin in conferring on him th« 
discussion before the Institution on a symposium | freedom of the city in 1936. 
of papers on harbours in Australia, Sir John said| Although, as already 


stated, Sir John was 
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Fies. 58 AND 59. AtrR HEATER; Messrs. 
PerFrecta Gas THERMOSTATS, LIMITED. 


chiefly associated with Dublin, he was advisory 
engineer to the Government on harbour and fore- | 
shore works at Wicklow, and on Arklow Harbour. 
He was also a member of the Vice-Regal Commission | 
on bridges over the Suir at Waterford and over | 
the Shannon at Portumna, and was a member of 
the Royal Commission on Canals and Waterways 
appointed in 1906. He was elected a Commissioner | 
of Irish Lights in 1913, was made president in 1887 | 
of the Institution of Civil Engineers in Ireland 
and, as already mentioned, became president of 
the Institution of Civil Engineers in 1919. He was 
vice-president of the Royal Dublin Society in 1922. 
\ knighthood was conferred on him in 1911, and he 
became a Senator of the Irish Free State in 1922. 








THE EMPIRE EXHIBITION 
AT GLASGOW. 


(Concluded from page 330.) 


The air heater illustrated in Figs. 58 and 59, 
above, is shown by Messrs. Perfecta Gas Ther- 
mostats, Limited, 55-56, High Holborn, London, 
W.C.1. It is provided with an inside fan, and is 
mainly designed for the purpose of space heating, 
the unit being generally used without ducting, | 
and being placed in the compartment to be heated. 
A short duct can be fitted if desired, but its maxi- 
mum length should not exceed 10 ft., as the enclosed | 
fan is not sufficiently large to overcome the resist- | 
ance set up by a long run of ducting. The heater 
is designed to give a maximum temperature rise 
of 100 deg. F., the maximum temperature not 
exceeding 140 deg. F. The heating element is 
designed so that the products of combustion do not 
come into contact with the air to be heated. The | 
heat-exchange surfaces consist of a_ particularly | 
durable material, and are so welded together as to | 
have one air duct alternating with a combustion 
channel. Whereas the combustion gases pass 
along a straight track, in order not to set up ex- 
cessive resistance, the air path is undulatory. 
Intimate contact of the air with the metal sides 
is thus ensured, entailing an efficient exchange of 
heat, and hence a low wall temperature. The com- 
bustion chamber under the heating element is 
heated by means of a luminous flame burner, 
which can be made to suit gas of any composition | 
or calorific value. The burner is fitted with a pilot, | 
and with a gas throttle to regulate the supply 
correctly. To prevent damage to the heating 
element through overheating in the event of the 
air supply being cut off. the heater is fitted with a 
flame failure device. The flue gases. after passing 
through the heating element, collect inside the 
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hood shown in the figures, and are drawn away|air in a predetermined manner according to the 


through the flue. The heater is made in four sizes, 
having heat outputs of 40,000, 60,000, 100,000 and 
200,000 B.Th.U.’s per hour. The corresponding 
volumes of air are 30,000, 44,000, 75,000 and 
145,000 cub. ft. per hoar, and the corresponding 
gas consumptions are 100, 170, 270 and 550 cub. ft. 
per hour. The motive power of 0-5 h.p. is the 
same for all four models. The entire housing is of 
wrought iron, and the combustion chamber is brick- 
lined. Apart from the type of heater described, 
the firm also manufacture special high-temperature 
types for industrial purposes, such as drying and 
enamelling ovens. A model of the direct gas-fired 
heater is also available with an outside fan. 

The gas-fired air-heater illustrated in Fig. 60, 
above, is manufactured by Messrs. Serck Radi- 
ators, Limited, Warwick-road, Birmingham 11, and 
is a special mobile model for annealing Duralumin 
bars. It embodies all the features of the firm’s 
Serckulator heaters. The principle of operation of 
all the models is to maintain a uniform temperature 
in the oven by re-circulating hot air, at high speed, 


over gas-heated tube surfaces, and distributing the | 








requirements of the particular heater. The re- 
circulation is effected by means of a propeller fan. 
The products of combustion may be mixed with 
the air and recirculated, and it has been found that 
the most delicate operations, such as bright steel 
colouring and white enamelling, are unaffected in 
any way when this is done. The thermal efficiency 
is considerably increased when the products of 
combustion are recirculated. The fan bearing, 
which is of ample length, is cooled and lubricated 
by oil kept in constant circulation by a direct 
motor-driven pump. This pump can be seen on 
the end of the motor armature spindle in the figure, 
and part of the fan bearing can also be seen pro- 
jecting from the casing. In the event of a motor 
failure, or lack of oil pressure due to a shortage of 
oil, a safety device automatically cuts down the gas 
supply to a by-pass consumption. The complete 
unit is insulated to conserve the heat, and a gas 
control thermostat, visible in the figure on top of 
the oven, is fitted to regulate the temperature. 
Temperature indicators or recorders can be supplied 
with the heater if desired. The position of the 
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ms burners can be seen in the figure. The air 


passing over the burners is conveyed to the back 
of the fan by a duct in the lower part of the casing. 
After passing through the fan, it is forced over the 
heater tubes, the heater being directly over the | 
burners, and is then delivered into a duct in the | 
lower part of the oven, from which it passes into a 
compartment at the back of the oven. It then 
the oven itself to the front, where it 
enters a duct leading to the space at the back of 
the fan, where it unites with the incoming air for 
recirculation. The working temperature of the 
Serckulator is up to 550 deg. C. and the design 
has been developed in collaboration with the 
Industrial Heating Section of the City of 
Birmingham Gas Department. 

In ENGINeERING, vol. exlv, page 354 (1938), a 
description was given of a new “ Autolift ” electri- 
cally-driven hydro-extractor, exhibited by Messrs. 
Watson, Laidlaw and Company, Limited, 98, Laid- 
at the International | 
This machine is again being 


traverses 


law-street, Glasgow, C.5, 


Laundry Exhibition. 





shown at the Empire Exhibition. Its leading 
feature is the electrically-operated lifting unit for 
raising and lowering the unloader, which enables 
unloading to be effected in half a minute, as against 
15 minutes for a standard machine of similar 
capacity Other extractors on the stand are also 
specially designed to facilitate loading and unloading | 
without the aid of mechanical means. One is a 


suspended steel-frame clectrically-driven extractor 


of the * Vanamote ” type which is fitted with the | 
patent “* Hingetop”’ basket. In this machine, the | 
basket is divided into two compartments by a 


division plate, and, as there is no lip or rim on the | 
basket, the contents are retained by means of two 
hinged flap covers, having locking snecks to keep} 
the when the machine running, | 
and snecks on the spindle for retaining the covers 
in the open position when loe ding or unloading the 
machine, Another feature of the design is that 
atmospheric impurities cannot reach the contents 
of the basket, as there is a special seal for the hinged 
flap covers. Two pivot electrically-driven * Vin- 
tork ’’ extractors shown have similar loading and 
unloading arrangem ‘nts. These pivot extractors have 
ventilated drip-proof vertical electric | 
motors, and are arranged for a straight belt-drive 
from the pulley on the motor to the bottom pulley 
on the extractor spindle, with gear for quick and 
easy adjustment of the belt. 

Watson-Laidlaw extractors are made in sizes 


covers closed 1s 
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Fic. 64. Worm-Gearep Etectric 
the hydro-extractors mentioned are fitted with an 
effective interlocking safety guard which must be 
before the machine can started, and 
cannot be opened until the basket is practically at 
rest, to conform to Home Office regulations.. Three 
42-in. steel-frame centrifugal machines for sugar 
are arranged on one framing to demonstrate belt, 
water and electric drives. All these machines are 
designed for a high speed, and are fitted with a special 
spindle head which powerfully controls gyration. 
The belt-driven centrifugal is fitted with a self-dis- 
charging basket, which, when dealing with many 
classes of free-drying granular and crystalline 
materials, discharges the load through an opening 
in the bottom of the basket, after drying. The 


closed be 


Wixcn; Messrs. Carron CoMPANy 


the wall of the basket by centrifugal force. The 
| bottom af the basket is sloped at an angle of 
| 45 deg. or 60 deg., depending on the nature of the 
|mass being treated, so that, when the machine is 
stopped, the load will fall by its own weight, and 
|be discharged through the large opening in the 
bottom of the basket. 

| Classes of sugar which are not of a free-drying 
nature, but must be broken up before discharging 
is possible, may be discharged by the use of a sugar 
plough which saves a considerable amount of time 
and labour. When the charge has been cured and 
|the basket is to be discharged, the speed of the 
| machine is reduced to about 50 r.p.m., the discharge 
valve is lifted and the plough eased off the monitor 


from 24 in. to 84 in. (4°44 cub. ft. to 90 cub. ft.) | self-discharging basket is charged while running, | case cover by means of a large handwheel, so that 
in the suspended sizes, and from 18 in. to 60 in. | the massecuite or other crystalline material being | the plough may be swung round and lowered into 
1-3 cub. ft. to 29 cub. ft.), in the pivot sizes. 





All| fed on to a distributing plate and thrown against | the basket. 


The plough cuts through the wall of 
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sugar, and the remainder of the sugar is quickly 
discharged by lowering the plough to the bottom 
of the basket by the handwheel. A special type 
of plough, with vibrating tip, is fitted to the electri- 
cally-driven centrifugal machine and, in addition, 
this machine is fitted with a flat-bottomed basket 
and saw plate discharge valve. The water drive 
is one of the most favourable where a battery of 
machines is in operation, on account of the small 
number of working parts. This drive is simple and 
strong, and is specially suitable for unskilled labour. 
The water-driven centrifugal machine shown is 
fitted with steaming apparatus for the inside and 
outside of the basket, and water washing apparatus 
for washing the basket linings and keeping the 
drainage surface of the basket open. 

In many cases it is desirable to run a centrifugal 
machine at two speeds, i.e., at a low speed for charg- 
ing the basket while running and at a high speed for 
drying and separating. The fluid coupling is 
particularly suitable for this purpose, and Messrs. 
Watson, Laidl.w and Company show a 36 in. 
suspended electrically-driven centrifugal fitted with 
a fluid coupling between the motor and its load. 
Other advantages of the fluid coupling fitted to a 
centrifugal machine are that it gives a gradual 
and smooth acceleration without friction, and less 
power is consumed. The fluid coupling also gives 
an infinite variation in speed by means of an easily 
manipulated central lever. This centrifugal is 
fitted with a special continuously-operated motor 
which is fan cooled. A typical suspended electri- 
cally-driven centrifugal is illustrated in Fig. 61, 
page 513, but it may be mentioned that this machine, 
which is a 36-in. model, is not fitted with a fluid 
coupling, but is otherwise identical with the electri- 
cally-driven model exhibited. The machine has a 
basket with a net capacity of 5-65 cub. ft. and can 
take a load of 452 Ib. The basket is of steel, but 
if the material to be treated contains an acid which 
would corrode this material, the basket and other 
parts which come in contact with the material 
may be made of acid-resisting metal, or so protected 
as to prevent corrosion. 

The two associated firms, Messrs. The Mirrlees 
Watson Company, Limited, Scotland-street, Glas-, 
gow, C.5, and Messrs. Mirrlees, Bickerton and Day, 
Limited, Hazel-grove, Stockport, occupy adjacent 
stands, The former are exhibiting accessories or 
specialities used in sugar factories, such as the 
Bach continuous subsider for the continuous 
clarification of sugar cane juice, and Vallez rotary 
leaf filters used in refining sugars. Messrs. Mirrlees, 
Bickerton and Day exhibit an example of the first 
British Diesel engine to be put on the market. 
This engine, which is the third of its type to be 
manufactured in the world under Dr. Diesel’s 
patents, has been in daily service for 40 years, and 
is running at the Exhibition. In contrast to this 
engine, the firm are also exhibiting one of their 


machined from nickel-steel forgings and a chilled 
phosphor-bronze bush is “ frozen” into the small 
end. The big-end bearing is of a special type, 
rendered possible by the built-up crankshaft. 
A floating white-metal-lined bush is free to rotate 
on the crankpin and inside a Nitralloy steel bush, 
which is held in the connecting rod. The inner 
bush thus floats between two hardened surfaces, 
and the surface speed is less than would be the case 
with the normal type of big-end bearing. As 
stated, the crankshaft is of the built-up type, the 
webs being shrunk on to the journals. To secure 
the crankpins in position, the webs are split and 
tightened on to the pins by a high-tensile steel bolt. 
The crankpins and journals are of 45-50 ton Nitralloy 
steel, nitrided on the surface, and the webs are 
forged slabs of heat-treated nickel steel. The valves 
are of the overhead type, operated by push rods 
through rocker arms, the camshaft being driven 
from the crankshaft by gearing at the flywheel end. 
The intermediate gear wheel is case-hardened and 
ground on the tooth profiles, the other two wheels 
| being of softer 5 per cent. carbon steel. The cam- 
shaft is built up in sections, with hardened cam 
profiles. 

The column is of the box type, of very deep section, 
and is rigidly bolted to the base plate, thus forming 
a very strong unit. Large aluminium doors are 
provided both back and front to give access to 
the moving parts. The bedplate is substantially 
ribbed to give rigidity without excessive weight, 
the bearings being supported by bulkheads of the 
full width and depth of the bedplate. The standard 
bedplate is of cast-iron, but an aluminium-alloy 
| plate can be supplied if required. The casting is 
| sloped to drain the oil down to the pump end, where 
it is pumped into the oil storage compartment 
forming part of the bedplate. The latter is secured 
to the foundation by brackets, positively located 
against a register. The main bearings are lined 
with tin-base whitemetal, cast into steel shells 
| by the centrifugal process. The fuel pumps are in 
| the form of a monobloc unit, the pump camshaft 
| being driven from the main engine camshaft through 
| gears. 
| ‘The pump is located in the centre of the engine, 
|a door being provided in the engine cover to 
| give access to the pumps, as shown in the figure. 
|'Che injection nozzles are of the single-hole type, 
the working parts being case-hardened and ground. 
The injector body does not pass through any water 
joints, and can, therefore, be easily removed and 
replaced. All the principal parts of the engine 
are lubricated under pressure, the pump being 
driven by gears from the crankshaft. The oil 
system incorporates a safety relief valve and a 
pressure regulating valve. A hand priming pump 
is also incorporated for priming the system prior to 
starting. A scavenge pump is also fitted, the 
lubricating system being of the dry-sump type. 














recent Mirrlees Diesel units. This unit, which is 
illustrated in Fig. 63, page 514, is a six-cylinder | 
model of the airless-injection type, developing | 
360 brake horse-power at 906 r.p.m. The cylinder | 
bore is 8 in. and the piston stroke is 12 in. The 
engine operates on the four-stroke cycle, and em- | 
bodies the well-known Ricardo combustion chamber. | 
The cylinder block is of close-grained cast-iron, 
and the water jacket is provided with large doors 
for inspection and cleaning. The bore is finished 
by honing after all other machining has been 
completed. The cylinder heads are made of close- 
grained cast-iron of good tensile strength. The lower 
portions of the combustion chamber, including the 
hot throat, is of heat-resisting steel. The connecting 
pipes are so arranged that the cylinder head can 
be removed without disturbing any of the pipes. 
The castings are fully annealed after rough machin- 
ing. 

The exhaust valves are of heat-resisting steel. | 
The valve-operating mechanism is lubricated from 
the firced-feed system, and is protected by an oil- 
tight aluminium cover. The pistons are made | 


| 








from an aluminium alloy having a low coefficient 
of expansion, and therefore require less clearance 
than was necessary with the older types of alloy. 
The gudgeon pins are of Nitralloy steel, nitrided 
on the surface and accurately ground. They are 
of the fully-floating type. 


The connecting rods are 





A lubricating-oil cooler is incorporated in the engine. 
The engine is started by compressed air, the air 
distributor being of the rotating sleeve type. No 
heater plugs or other starting device is necessary. 
The controls, such as the “ stop and start ” handle 
for the fuel pump, the speed control wheel on the 
governor, and the tachometer, are grouped at one 
end of the engine, as shown in the illustration. 
Messrs. Mirrlees, Bickerton and Day are also 
exhibiting one of their automatic coal stokers, 
and a number of pumps. The automatic stoker 
was described in ENGINEERING, vol. cxxxix, page 508 
(1935). One of the most interesting pumps exhibited 
is the Imo positive-action screw model illustrated 
in Fig. 62, page 514. This pump is capable of 
pumping oils, grease, and similar liquids to pressures 
up to 2,500 lb. per square inch. As will be seen, 
the pump consists essentially of three screws, which 
mesh and fit the bores in the casing, the pumping 
effect being obtained by rotating the screws. The 
central screw constitutes the driven member, 
the two side screws serving simply as seals. The 
threads act as a continuous piston, always moving 
the medium being pumped in the same direction. 
The medium is not brought into rotation, but flows 
smoothly forward without turbulence. As there 
is no pulsation, the action is smooth and free from 
vibration even at high speeds. The output and 


pressure head and on the velocity and general 
characteristics of the liquid to be pumped. It is 
stated that efficiencies as high as 90 per cent. have 
been registered with these pumps, and that when 
handling fuel oil, efficiencies up to 80 per cent. 
have been obtained. The pump _ possesses the 
advantage of being self-priming. 

Messrs. Carron Company, Carron, Falkirk, are 
exhibiting steam and electric cargo winches and 
colliery haulage gear. The steam winch is made in 
2, 3 and 5-ton sizes, and its chief characteristic is 
that the moving parts run in an oil bath, so that 
repairs or renewals should be seldom required. The 
winch is also exceptionally silent in operation, 
making it particularly suitable for use in passenger 
ships. The electric winches, one of which is illus- 
trated in Fig. 64, page 514, are made in 1, 1}, 2, 3 
and 5-ton sizes. ‘They are self-contained and wired 
up complete, ready for connecting to the ship’s 
mains. Both the mechanical and electrical gear 
are totally enclosed in watertight casings. The 
speed control is automatic with variation according 
to the load, and with a quick speed return for a 
light hook. Silent working is obtained by accurately 
machine-cut gearing, totally enclosed in an oil bath. 
All the electrical gear, including the controller and 
resistances, is mounted on the bedplate to form one 
unit. This gear is specially designed for use on a 
ship’s deck, and consists of the motor, controller, 
load discriminator, and resistances. The motor, 
which can be clearly seen in the figure, is totally 
enclosed in a watertight steel frame, and is of the 
series type, with shunt limiting windings for direct- 
current supply. A voltage of 220 is recommended. 
The shaft is of special steel, arid large cast-iron 
commutator covers are fitted, all the faces being 
machined. The end covers are arranged so that 
the armature or coils can be removed without dis- 
mantling the winch. The rating is ample for the 
ordinary working of ship’s cargo throughout the 
day. 

The controller is of the contactor type, and is 
completely enclosed in the strong cast-iron winch 
bedplate. A large heavy cast-iron door on the top 
gives access to all the parts, which are of ample 
section. The master controller is mounted on the 
top of the motor, as shown, the control handwheel 
being at a convenient height for the operator. The 
wheel is interlocked with contactors which are con- 
trolled by automatic timing elements, so that dame ge 
cannot be caused by turning rapidly from, say, the 
full-speed lower to full-speed hoist positions. The 








load discriminator automatically increases the speed 
of lifting for light loads and light hook, and there is 
an overload relay which operates on excessive 
loads, or if the circuit is broken from any cause. 
The handwheel is arranged so that it must be 
moved back to the “ off”? position before the relay 
is automatically reset and the winch can be restarted. 
An isolating switch with a removable handle is fitted 
in convenient reach of the operator. The resistances 
are of the rustless unbreakable type, and are also 
enclosed in the bedplate. 

The main shaft is driven through worm-reduction 
gearing, consisting of a phosphor-bronze worm wheel 
bolted to a cast-iron centre, and engaging with a 
steel worm forged solid with the shaft. The gearing 
runs in an enclosed oil bath, and the armature and 
worm shafts run on ball bearings throughout. 
There are three independent brakes, consisting of 
an electro-magnetic disc-type brake, a mechanical 
foot brake working direct on the barrel, and a 
centrifugal speed-limiting brake. The magnetic 
disc brake is totally enclosed in a water-tight casing 
on the end of the motor. It is fitted with a hand 
release lever for lowering by gravity up to the 
maximum load, and is easily adjustable for wear. 
‘Lhe footbrake need only be used in case of emergency, 
or to obtain a slow load-creeping speed. It is inter- 
locked with a switch to prevent electrical damage, 
and contact is broken on all but the first step of the 
controller. The centrifugal brake is also enclosed 
in a watertight casing, and is set to give a maximum 
predetermined safe speed with or without power 
lowering. The centre hoisting barrel on the main 
shaft is of large diameter, and the shaft is fitted 
with one or two warping-whipping ends, as may be 
required. The shaft is carried in long adjustable 


head from any particular pump depends on the | bronze bearings. 
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LABOUR NOTES. 
Tue latest Trade Report of the United Pattern- 
makers’ Association states that the number of un- 


employed members increased in Septemter by 135. 
“We have now,” Mr. Findlay, the general secretary, 


says, “* 619 members willing to work and cannot get it, 


and we have an increase of 20 on sick, while our super- 
annuation list remains stable at 670—almost 
cent. of our total membership on benefit.” 
membership of the Association is 11,729 


Of every 
430 were killed, 
35,800 temporarily disabled, according to estimates of 
the United States Bureau of Labour Statistics. 
total accident toll, disregarding injuries which required 
only medical attention, but did not involve inability 
to continue at work, is estimated at 16,000 deaths, 
66,200 permanent injuries and 1,325,000 temporary 
total disabilities. These estimates are based in part 
on a survey which included nearly 24,000 establish- 
ments, with more than 44 million workers in 80 indus- 
tries, and in part on data available from other Govern- 
mental sources. The general estimates include indus- 
tries engaged in manufacturing, trade (both wholesale 
and retail), public utilities, construction, railroads, 
miscellaneous transportation, mining and quarrying 
(including petroleum production), miscellaneous busi- 
services, and agriculture. The construction 
industry appears to be, the author of the survey states, 


hess 


by far the most hazardous of the industry groups listed. | 


Practically one out of every four workers, on the aver- 
age, had a disabling injury during the year. Similarly 
outstanding is the fact, he says, that this industry had 
much the highest ratio of fatal permanently 
disabling injuries. 


and 


Next in rank of hazard was mining and quarrying 
(including the production of petroleum), with an 
injury ratio of about 1 out of every 10 workers. Here, 
too, the ratio of fatal and disabling injuries was high. 
Transportation, exclusive of railroads, ranked third 
and manufacturing fourth, in terms of injuries per 
million workers. Although the fatality rate for 
manufacturing ranked eighth, its permanent injury- 
rate was the third highest. 
which includes electricity, gas and telephone and tele- 
graph, had the lowest number of disabling injuries, 
whereas the trade group had the lowest ratio of fatal 
and permanent injuries. The estimates include only 
disabling injuries, which are defined as those causing 


disability beyond the day or work shift during which | 
with the | 


the injury occurred. The industry group 
highest number of disabling injuries per million 
employee-hours was construction, with a frequency rate 
of 156-80. In this group, the branch of heavy engineer- 
ing and railroad construction had the very high fre- 
quency rate of 201-67, coupled with the unusually high 
severity rate (/.c.. days lost per 1,000 employee-hours) 
of 46-70 


Commenting upon the threatened trouble in 
United States railway industry, the writer of the 
editorial notes in the October issue of the American 
International Association of Machinists’ Journal says :-— 
‘That a good many railroads in bad financial 
straits everyone knows, but such a condition is not due 
to the payment of excessive wages. 
Labour Executives put their fingers on the sore spot 


are 


when they pointed out that ‘ the railroad industry at | 


the present time ix burdened with a top-heavy capital 
structure which constitutes within itself a parasite | 
gnawing at the very vitals of the industry. This | 
heavy bonded indebtedness, which has been built up | 
over a period of many years, together with financial | 
malpractices connected therewith, are the fundamental | 
causes of the railroads’ financial troubles.’ Therein | 
lies the problem of the railroads—a problem which | 
cannot be solved by wage cuts, as will, we are sure, be | 


14 per 
The 


million workers employed during 1936, } 
1,790 permanently crippled, and | 


The | 


The public-utilities group, | 


the 


The Railroad | of whom 49,881 were under 16 years of age. 





|special attention to the question of organisation of 
| youth. It is desired that a campaign ‘should be 
| prosecuted with vigour during the coming autumn, 
the idea being to organise youths into their appropriate 
|trade union. Conferences already held in various 
| districts have revealed the fact that young persons 
| are becoming more conscious of the adverse conditions 
imposed upon them. The importance of making special 
efforts to secure the membership of young persons 
must be obvious to us alJ, and in this connection I 
would urge our members—not only officers, but all 
members—to play their parts in a big drive to enrol 
all apprentices following our trade.” 


| ‘We have the means at our disposal now,” Mr. 
| Hodgson goes on to say, “ both in shipbuilding and 
| engineering for doing something really worth while 
| for these lads and in an orderly way. This together 
with the inducements which our rules offer, ought 
to make the job a comparatively easy one. It can 
also be pointed out to them that apart from friendly 
benefits, they will, should they become members of 
our Approved Section, be entitled to full legal assistance 
in case of accident. Unless our adult members take 
an interest in this matter our success will only be 
| partial, but if, on the contrary, they give the help 
| which lies in their power, it can be made a huge success. 
| Here is an opportunity for all; let us grasp it, remem- 

bering that we are dealing with the craftsmen of the 
| future and that our organisation depends upon them.” 
! 


| 


| 
| The Ministry of Labour Gazette states that among 
persons between the ages of 16 and 64 insured under 
the general scheme of unemployment insurance (includ- 
| ing the special schemes for the banking and insurance 
| industries), the percentage unemployed in Great 


disputes occurred, was about 26,000, and the aggregate 
duration of the disputes in September was about 
90,000 working days. The aggregate duration of. all 
disputes in progress in the first nine months of 1938 
was about 1,120,000 working days, and the total 
number of workpeople involved was about 213,000. 

Statistics compiled by the Ministry of Labour from 
data supplied by the Chief Registrar of Friendly Socie- 
ties and the Registrar of Friendly Societies for Northern 
Ireland show that the total number of unions known to 
| have been in existence at the end of 1937 was 1,033. 
}as compared with 1,041 at the end of 1936. Ten 
j unions, with a total membership of 5,950 at the end 
of 1936, were reported as having been dissolved in 
| 1937, while 11 unions, with an aggregate membership 
of 35,000 at the end of 1936, ceased to exist in conse- 
quence of amalgamations with other unions. As 
result of some of these amalgamations, two new unions 
were formed, with an aggregate membership of 32,000. 
and 1] other unions were formed in 1937, with an 
aggregate membership of 11,500. Of the total of 
1,033 unions at the end of 1937, 21 had their head- 
quarters in Northern Ireland. 





a 


At the end of 1937 the total membership of all the 
unions included in these statistics was approximately 
5,851,000, as compared with 5,305,000 at the end of 
1936, making an increase of 546,000, equivalent to 
10-3 per cent. on the 1936 total. This is the largest 
increase recorded in any year since 1919, and following 
on the progressive increases which occurred in the three 
previous years, restores the membership total to a 
figure in excess of that recorded after the slump of 
1921-2. The number of males at the end of 1937 was 
4,956,000, an increase of 452,000, or 10-0 per cent., 
as compared with the previous year ; and the number of 





Britain and Northern Ireland at September 12 was 
13-2, as compared with 13-0 at August 15, and 9-7 at 
September 13, 1937. Among persons within the 
agricultural scheme, the percentages were 4-2 at 
September 12, 4-3 at August 15, and 3-1 at September 
13, 1937. For the two schemes combined, the per- 
centage for September 12 was 12-8, as compared with | 
12-6 for August 15 and 9-4 for September 13, 1937. | 


> 





At September 12, there were 1,324,151 persons on | 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 61,808 
more than at August 15, and 233,184 more than at 
September 13, 1937. There were registered as un- 
employed in Great Britain, 412,494 persons who were | 
on short time or otherwise temporarily suspended from | 
work. This was 26,530 less than at August 15, but | 
220,757 more than at September 13, 1937. 


| 
| 
| 
| 


Of persons | 
who normally seek a livelihood by means of jobs of | 
short duration, there were on the registers in Great 
Britain 61,973 unemployed. This was 4,098 more than 
at August 15, and 5,473 more than at September 13, 
1937 


The total of 1,798,618 persons on the registers at 
| September 12 included 1,042,115 persons with claims 
|admitted for insurance benefit, 531,677 persons with 
| applications authorised for unemployment allowances, 
| 54,656 persons with applications for benefit or allow- 
ances under consideration, and 170,170 other persons, 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
September, resulted in an increase, estimated at 2,0001., 
in the weekly full-time wages of about 55,000 work. | 
people, and in a decrease of 12,0001. in those of 288,000 | 
workpeople. The principal groups of workpeople | 
whose wages were increased were coal miners in Leices- 
tershire, Cannock Chase and Somerset, and motor |} 





| of federations was 61. 


proved by the Railroad Labour Executives’ Association | O™nibus drivers and conductors in Scotland. The | 


females was 895,000, an increase of 94,000, or 11-7 per 
cent. The total of 5,851,000 includes 37,000 members 
in branches in Eire and 39,000 in oversea branches of 
certain unions (compared with 37,000 in Eire and 33,000 
in oversea branches in the previous year). The member- 
ship in Great Britain and Northern Ireland was thus 
about 5,775,000 at the end of 1937, as compared with 
5,235,000 at the end of 1936; of these totals, the 
membership in Northern Ireland accounted for 88,000 
at the end of 1937, as compared with 79,000 in 1936. 
The total memberships given include a certain number 
of persons who are members of more than one union 
and are therefore counted more than once in the figures ; 
but it is estimated that the resulting duplication is 
relatively small, not amounting to more than 25,000. 


a0, 


The gross total membership of federations of trade 
unions in Great Britain and Northern Ireland was 
at the end of last year about 2,886,000. The number 
The largest organisations of 
the kind were the Mineworkers’ Federation of Great 
Britain, representing an affiliated membership of over 
500,000, and the General Federation of Trade Unions. 


}to which were affiliated 92 organisations in various 


industries, paying fees on a membership of 342,000. 
Other large federations included were the Confedera- 
tion of Shipbuilding and Engineering Unions of the 
United Kingdom ; the United Textile Factory Workers’ 
Association and the Northern Counties Textile Trades 
Federation (covering organisations in the cotton indus- 
try); the Printing and Kindred Trades Federation ; 
and National Federation of Building Trade Operatives. 

In the course of a newspaper article, Herr Mansfeld, 
Director of the German Ministry of Labour, has ex- 
plained that in consequence of the new economic and 
social organisation established since 1934, the necessity 
had arisen of distributing available labour among the 
different branches of production, in accordance with 
the requirements of the four-year plan. For this 
purpose it was necessary, he said, to ensure that the 
shortage of labour which has arisen in certain branches, 
including the building industry, should not give rise 





and its representatives when the case of railroad labour | principal de« reases affected coal miners in Yorkshire, | to wage increases incompatible with the general plan 
is presented to the President's fact-finding commission, | Nottinghamshire, South Derbyshire, South Stafford-|of production. The labour trustees have therefore 
whose final report will, we are confident, sustain the | Shire, and East Worcestershire and Scotland. The been given wide powers to prevent such a movement. 
workers’ contention that a wage cut is unjustifiable.” | Changes so far reported in the nine completed months | Their duties have consisted essentially in the fixing 
| of 1938, are estimated to have resulted in a net increase | and supervision of minimum conditions of employment. 
|of nearly 200,0001. a week in the full-time wages of | They are now to supervise conditions of employment 
At the end of September, 7,942 members of the | about 2,360,000 workpeople, and in a net decrease of | as a whole. 
Boilermakers’ andelron and Steel Shipbuilders’ Society | about 35,0001. in those of 265,000 workpeople. Of the | 
were “ signing the books,” compared with 7,418 at | 288,000 workpeople whose rates of wages were reduced | The labour trustees are also given full powers to take 
the end of August. The number of members on/|in September, over 100,000 had received increases of | any measure they may consider necessary. In par- 
superannuation benefit decreased during September | greater or equal amounts during the earlier months of | ticular, they may make the validity of new works 
from 4,010 to 4,007, and the number on sick benefit | 1938. regulations or any amendment of existing works 
increased from 810 to 915. The expenses in August | | regulations conditional on their approval. But further 
amounted to 3,765/. 12s.; in September they were The number of trade disputes involving stoppage of | the labour trustees will have power to fix, in certain 
4,7991. 9s. There was a net increase in the membership | work reported to the Department as beginning in | industries, not merely minimum wages, but maximum 
of 257. September, was 59. In addition, 14 disputes which | wages likewise, without being bound to the conditions 
| began before September were still in progress at the | laid down by the National Labour Regulation Act. 
Commenting on the position, Mr. Hodgson, the} beginning of that month. The number of workpeople | including the obligation to issue collective regulations. 
general secretary, says: “ The Trade Union Congress | involved in these 73 disputes, including workpeople| They will thus have the right to fix special wage 
General Council have, during the past year, given | thrown out of work at the establishments where the! rates for any individual undertakings. 
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THE FISCHER-TROPSCH 
HYDROGENATION PROCESS. 


Tue development of a new chemical process and its 
adaptation to industrial conditions on an economic 
basis almost invariably involve not only heavy financial 
outlay, but also a lengthy period of unproductive 
research work, often with disappointing results. If, 
however, the preliminary tests made in the laboratory 
are sufficiently encouraging they are extended so as 
to ascertain the most favourable conditions in which 
the process can be developed, and when all apparent 
difficulties have been overcome a trial plant is erected 
which is made to represent as far as possible the actual 
plant as it will subsequently be used on an industrial 
scale. This intermediate or “ pilot’ plant serves to 
bring out the various difficulties which were not 
apparent for various reasons in the laboratory appa- 
ratus. At this stage the problems are no longer such 
that the chemist can cope with them alone, but involve 
structures, apparatus and plant which are more within 
the domain of the engineer than the chemist. Hence 
the closest possible collaboration is necessary. 

Most chemical reactions involve the production of 
heat and when confined in a limited space the disposal 
of exeess heat ‘becomes an important consideration. 
This problem arises frequently with the use of catalysts 
which play an increasingly important part in modern 
synthetic processes, The materials or mixtures which 
are required to react are passed over the catalyst, 
which should itself, however, be as far as possible 
immune from attack. The desired results can only 
be obtained when the catalyst is maintained at a 
certain temperature. Thus, if the temperature is too 
low catalysis does not take place, but if the tempera- 
ture is too high other products, mostly worthless, are 
obtained, and in addition to this the catalyst itself is 
generally rendered useless in a very short time. Often 
the permissible working range of temperature is 
limited to a few degrees. This is the case with the 
Fischer-Tropsch low-pressure hydrogenation process 
for obtaining benzine from coal, lignite, &c. The 
process is dealt with in two articles published in 
Chemie, a special supplement to the Frankfurter 
Zeitung, dated June 10, 1938. One article was by 
Dr. E. Dittrich entitled ‘‘ New Chemical Technical 
Apparatus and Machines”’ and the other by Dr. A. 
Hagemann entitled “ Catalytic Hydrogenation by the 
Fischer-Tropsch Process.” We are indebted to these 
articles for the information given below. 

The Fischer-Tropsch process was first developed in 
the laboratories of the Kaiser Wilhelm Institute at 
Mulheim, Ruhr, and was taken in hand for develop- 
ment on an industrial scale by Messrs. Ruhr Chemie 
towards the end of 1934. The process is characterised 
by the use of strongly active catalysts, and its adapta- 
tion to large-scale production presented considerable 
difficulties. One of the greatest problems was the 
effective control of the working temperature, as already 
mentioned, since by exceeding the limit the catalyst 
is rendered useless in a short time through the separa- 
tion of paraffin. These difficulties could only be 
finally overcome in a plant in which the individual 
apparatus corresponded in size to that for large-scale 
operation. In the laboratory such reactions gave no 
trouble, because the experiments were made there in a 
small furnace with a tube only a few centimetres in 
diameter. With this, of course, only a small quantity 
of gas was used so that but little heat was developed. 
Further, heat was rapidly dispersed by radiation, so 
that notwithstanding the heat produced by the reaction 
additional heat had to be provided. When the size of 
the furnace was increased from laboratory size up to 
3 ft. or more in diameter it was found that the heat 
which in the case of the small furnace was radiated 
externally, was unable to penetrate the thick layer 
of catalyst and had the effect of heating it increasingly 
until the temperature became too high. 

Although this might be rectified by reducing the 
supply of gas, production would then fall to a point 
which would not be profitable. The only real remedy 
was to redesign the furnace with suitable provision for 
the disposal of surplus heat. Various types of furnace 
were tried, including superimposed multi-hearth 
designs having a thin layer of the catalyst material 
on each hearth, the latter being in some cases provided 
with cooling pipes. In another type, the tube furnace 
was retained, but many of the pipes through which 
the reaction gases flowed in parallel were laid inside a 
common casing through which steam or some suitable 
high boiling-point liquid was passed to carry away the 
heat developed by the reaction. Similar results were 
obtained with slot-shaped oven furnaces which, although 
of considerable length and breadth, are only a few 
centimetres in height. Finally a design was evolved 


combining the essential features of the last two types of 
furnace and this has successfully solved the problem 
of temperature control and assured the success of the 
process. To-day four plants are in production on a 
commercial scale. 

The 


essential difference between the Fischer- 
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Tropsch process and other hydrogenation processes lies 
in the fact that instead of the raw fuel being first 
more or less carefully cracked, it is at once gasified with 
steam, if necessary with the addition of acid, and is 
then passed directly to strongly active catalysts and 
converted to carburetted hydrogen. The fuels used 
may be coal or lignite, or natural, distillation or coking 
gases. The advantage claimed for the process is that 
the yield and quality of the products is entirely in- 
dependent of the raw materials employed, which is not 
the case with other processes. Although the con- 
sumption of fuel fed into the plant for treatment may 
at first sight appear high in comparison with some other 
processes, this is due to the production and consump- 
tion of steam for making water gas, the reaction itself 
and the burning of the unconverted synthetic gases, 
all of which are necessary to the process, and which, 
generally speaking, cover the entire requirements for 
heat and power. In the high-pressure process of the 
I.G. Farbenindustrie, on the other hand, additional 
fuel is required for the production of hydrogen and for 
power. 

The Fischer process always supplies the same uniform 
carburetted hydrogen combinations of the aliphatic 
group, commencing with C,- and C,- carburetted 
hydrogen through benzine-carburetted hydrogen, up 
to high melting-point paraffin. The products are 
entirely free from sulphur, since before Maes passed 
over the catalyst it is essential, for the tion of 
the latter against attack, that all coher should be 
removed. Desulphurising is effected in a simple 
manner without undue expense and without loss of 
gas. The last point is important, because the refining 
of liquid products involves a considerable loss of 
carburetted hydrogen ; refining is also expensive. The 
presence of sulphur is parti ly undesirable owing 
to the reactions which it sets up. ur compounds 
cause resinification of the bengine, the effects are 
the same with Diesel fuel and lubricating oils. 

During the last year or two while developing the 
process on a commercial scale Messrs. Ruhr Chemie 
have endeavoured to give it greater elasticity. New 
types of catalysts and modifications in methods have 
made it possible to vary the benzine proportion from 
25 per cent. to 65 per cent. by volume, without pre- 
judicing the total yield. Similarly, the paraffin wax 
fractions can be increased from 10 per cent. to 50 per 
cent. of the product by volume, with at least half of 
this consisting of paraffin wax with a dropping point 
of 52 deg. to 54 deg. C. and hard paraffin with a dropping 
point of over 95 deg. C., and in part even with a dropping 
point of 120 deg. C. The quality of the benzine, par- 
ticularly as regards anti-knock value; can be controlled 
within wide limits by the formation of olefine during 
the process. The composition of the primary products 
from, the process is as follows :—Gas oil, by volume, 
7 per cent. to 10 per cent., olefine, 40 per cent. to 70 per 
cent.; benzine up to 200 deg. C. boiling-point, 25 per 
cent, to 65 per cent., olefine, 15 per cent. to 60 per cent. ; 
middle fraction, boiling point 200 deg. to 320 deg. C., 
25 per cent. to 35 per cent., small olefine content ; 
waxes, boiling point over 320 deg. C., 10 per cent. to 
50 per cent., practically no olefine. The primary 
products are already directly saleable. The middle 
fraction is suitable for use as Diesel fuel. Without any 
refining this Diesel fuel is entirely free from asphalt or 
asphalt forming compounds; it is readily ignited, 
having a “‘ Ceten”’ index figure of approximately 120. 
The special properties of this fuel have certain ad- 
vantages in connection with the design of internal- 
combustion engines, permitting, for instance, lighter 
construction and increased s of revolution while 
reducing vibration. The motor industry in Germany 
intends to employ these advantages in new designs of 
Diesel engines to compete with petrol motors. This 
product is also suitable for adding to poor-quality 
oils so as to bring them up to the standard required 
for high-speed Diesel engines. 

In future, large quantities of high boiling point 
aliphatic carburetted hydrogen will be required in 
Germany for the synthetic production of fatty acids. 
Whereas other processes are only able to provide the 
fatty-acid industry with the solid paraffin which is 
produced as a by-product and is not of aliphatic 
character, the Fischer process can supply waxes with a 
boiling point of 320 deg. C., and over, which, owing to 
their purity and aliphatic character, are eminently 
suitable for the production of fatty acids. Owing to 
its aliphatic character the ‘* primary ” benzine, i.e., the 
first benzine to condense, possesses the quality of 
extremely ready combustion and is therefore suitable 
for mixing with aromatic benzines, such as distilla- 
tion benzine from coal and lignite and benzine from 
the Pott-Broche process. By this blending the high 
boiling-point aromati:s are more completely vaporised 
and are more completely mixed with the oxygen of 
the air thus minimising the formation of coke and 
soot. The primary light benzine can of course be 





made into a standard fuel by blending with benzines 
produced by further treatment of the higher boiling 
point products of the process. The conversion of 








the latter into benzine is effected without difficulty 
by known methods. Owing to the high hydrogen 
content the thermal cracking provides no difficulty 
and a high yield of benzine of high anti-knock value 
is obtained, which when mixed with the primary 
benzine produces a mixture which fully meets the 
demands of the present-day market. 

Obviously cracking can be carried out so that by the 
addition of the fractions with boiling points of 320 deg. 
C. and over, oils can be produced which can be em- 
ployed in Diesel engines. The process can, therefore, 
be controlled so that benzine is produced, either alone 
or in addition to a corresponding quantity, up to 
65 per cent. by volume, of Diesel oil. The gas oils 
produced in smaller quantities are, for the most part. 
of an unsaturated character, i.e., they contain no 
olefines. This has the advantage that the olefine 
carburetted hydrogen can be converted at relatively 
small cost into benzine which is of high anti-knock 
value. Their anti-knock value is shown by the 
improvement effected when they are mixed with other 
benzines. Only a few per cent. by volume are (C;- 
and C,- carburetted hydrogens of a saturated character, 
which can, however, be used as power or domestic 
gas. The usual commercial fuels for petrol and Diesel 
engines have a medium hydrogen content; from a 
chemical point of view they are therefore mixtures 
of aromatic and aliphatic carburetted hydrogen. The 
direct conversion of coal through coking, distillation 
and extraction with ancillary single-stage hydrogenation, 
produces oils which are more or less of an aromatic 
character. These oils, which are low in hydrogen, 
can only be brought up to the necessary hydrogen 
content at considerable expense. The Fischer-Tropsch 
products, on the other hand, have a high hydrogen 
content. There are thus interesting possibilities of 
combining this process with other processes whereby 
mineral oil can be produced on a commercial 
basis without recourse to subsequent high-pressure 
hydrogenation. 

In the same way, by suitable combinations with the 
products of lignite or coal distillation using the 
simplest treatment of the tar without loss, and mixing 
the benzine and oil portions from the process and 
distillation benzine, Diesel oil, waxes for fatty-acid 
production, and burning oil can be produced simul- 
taneously. The same applies also as regards com- 
binations with the Pott-Broche process including the 
hydrogenation of the single-stage extracts by which 
the same marketable products are obtained, As the 
production of natural oil in Germany is inadequate 
as a source of raw material for supplying domestic 
requirements of lubricating oil, the production of 
synthetic lubricants is of special importance. Hydro- 
genation processes adopted in other countries for the 
synthetic production of high quality lubricants are 
based on aliphatic olefine carburetted hydrogen. This 
is converted by condensation processes into high- 
molecular lubricating-oil products. The primary Fe: 
ducts of the Fischer-Tropsch process are claimed to 
fulfil all the requirements as a basis for the synthetic 
production of high-class lubricants. As previously 
mentioned, sulphur compounds, which seriously impair 
the yield as well as the quality of such products, are 
absent. 








*“ARTUS”’ MILLING-CUTTER 
SPACERS. 


Ovr attention has recently been called to what 
appears to be a useful and convenient form of spacing 
washer for adjusting the position of milling cutters 
on an arbor. The washers, to which the trade name 
“ Artus” has been applied, are stamped from sheets 
of a transparent synthetic material ranging from 
0-001 in. to 0-007 in. in thickness, in steps of 0-001 in., 
and also including the thickness 0-0015 in. By using 
the latter in conjunction with others, it is thus possible 
to make up any reasonable thickness to within 0-0005 
in. The washers are made to British cutter standards 
with holes from } in. to 2 in. in diameter, and with 
outside diameters from § in. to 3 in., each being formed 
with a notch to accommodate the key. To enable a 
washer of the desired thickness to be selected without 
measurement, each thickness is distinguished by its 
colour, this feature not only saving the machinist’s 
time but also reducing the liability to error. 

It is claimed that these spacers are sufficiently 
accurate in thickness for precision work, are not 
affected by oil or moisture and can be made thinner 
than is practicable in the case of steel spacers. We 
understand that they are being extensively employed 
in German engineering works and also by some impor- 
tant firms in this country. At present they are being 
imported from Germany by Messrs. British Automotive 
and Chemical Industries, Limited, 44, Packington-road, 
Acton, London, W.3, who, however, intend shortly 
to take up a licence to manufacture them in their 
own factory. In addition to their use as spacers for 


milling cutters, they can be employed for adjusting 
ball bearings, gears, &c. 
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CONTACT SULPHURIC-ACID PLANT 
AT ABBEY MILLS WORKS, WEST 
HAM. 

Tue theory of the contact or catalytic process for 
the manufacture of sulphuric acid is relatively simple ; 
it consists essentially of igniting sulphur to sulphur 
dioxide in a stream of air, and of effecting the combina- 
tion, by means of a catalyst, of the resultant sulphur 
dioxide with atmospheric oxygen to form sulphuric 
trioxide, which produces H,SO, on coming into contact 
with water. For many years the “ contact substance ” 
or catalyst used consisted of platinised asbestos, and, 
while this is very efficient, it is liable to become con- 
taminated and gradually rendered inefficient, or 
* poisoned,” as it is termed in the industry, by impuri- 
ties contained in the SO, gas. It is, therefore, | 
essential to clean the gas thoroughly before allowing 
it to come in contact with this catalyst. Some 12 years | 
wo, Messrs. The Monsanto Chemical Company, 
St. Louis, U.S.A., put into commercial operation a | 
vanadium catalyst, it being stated that its main 
advantage was that it was immune from the action 
of “ poisons.”” This rapidly attracted the attention of 
the sulphuric-acid manufacturing industry, and two 
years later Messrs. Monsanto began to issue licences 
to manufacturers. The value of the new catalyst, 
which is in the form of small solid particles, light green 
in colour, is shown by the fact that, during the last 
decade, great strides have been made in improvements | 
in the construction and lay-out of contact sulphuric- | 
acid plants. The fullest advantage is taken of the 
immunity of the catalyst from contamination, and more 
and more economies are being achieved, not only in 
the capital cost of the plants, but also in the cost of 
acid production. These economies are largely due to 
simplifications in the design of the plant and to the | 
ability to build larger and larger plants in single units. 
Installations ranging in capacity from 4 tons to 100 tons | 
of 100 per cent. acid a day, we are informed, are now 
in operation. 

Illustrative of a modern contact sulphuric-acid unit, 
utilising the vanadium catalyst, is the new plant of 
Messrs. F. W. Berk and Company, Limited, Abbey 
Mills Chemical Works, West Ham, London, E.15, 
which has been designed and recently erected by 
Messrs. Simon-Carves, Limited, Cheadle Heath, Stock 
port. A general view of the installation, which is 
housed in a_ steel-framed, brick-panelled building, 
is shown in Fig. 1, on this page. The plant has a rated 
capacity of 24 tons per day of 24 hours, expressed as | 
100 per cent. sulphuric acid, the acid being produced 
in the form of 94 per cent. or 98/99 per cent. acid or 
vleum (fuming sulphuric acid), whichever is desired. 
The raw material employed is sulphur, of 99 per cent. 
purity, which is imported from the United States, and 
is brought to the works in barges along the River Lee. 
The sulphur is placed on an elevator outside the build- | 
ing, which conveys it to a steel storage hopper. From 
this it is fed continuously by way of two chutes into | 
a pair of melting chambers fitted with steam coils. | 
These chambers are shown in Fig. 3, on page 519, and | 
it is emphasised that melting the sulphur, before | 
awdmitting it to the burner, removes all the moisture 
and separates out practically the whole of the ash and 
dirt contained in it, the foreign matter being arrested 
by a system of baffles. Twin melting chambers have | 
installed in order to facilitate the removal of 
foreign substances which settle out when the sulphur | 
is melted. The molten sulphur, at a temperature of 
130 deg. to 140 deg. C., is pumped to the adjacent 
burner chamber, the pump employed on each melting 
chamber being of the piston type, having a variable 
stroke to give flexibility of output. The two pumps, 
which are driven by small electric motors through 
speed-reduction gears, are seen in Fig. 3. The air for 
the combustion of the sulphur is dried, by means of 
94 per cent. sulphuric acid, in a steel drying tower 
lined with acid-resisting bricks and filled with acid- 
resisting rings. A spray catcher is incorporated in the 
top of the drying tower to arrest any acid spray from 
being carried along with the dried air. The air is 
drawn through the drying tower and delivered under 
pressure to the sulphur burner by a Roots-Connersville | 
type blower driven by an electric motor through a short 
vee-rope drive. The arrangement is shown on the left 
in Fig. 1. A spare blower and motor are installed, 
complete with isolating valves. 

The sulphur-burning chamber is seen on the right in 
Fig. 1. It consists of a horizontal cylindrical steel 
tank, lined with insulating brick and with high-grade, | 
iron-free alumina firebrick. The front end has a com- 
partment of chequer work, on to which the molten 
sulphur is delivered through steam-jacketed pipe lines 
by the sulphur pump on the melting chamber. The 
dried air meets the sulphur in the chequer work and | 
combustion takes place, the products passing on to the 
main portion of the chamber where complete combus- 
tion of the sulphur occurs. The gases which leave 
the burning chamber are at a temperature of about 
700 deg. C., and contain about 7 per cent. of sulphur 


been 


| series, air being used as the cooling medium. 
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by the sulphur pump and the air blower, but the SO, | vessel seen in the centre in Fig. 
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Gas CooLers, FILTERS AND CONVERTERS. 





A steady sulphur dioxide content is secured , coolers, the gases pass through the squat cylindrical 


This contains 


content can be varied by controlling a by-pass valve | filtering material to arrest any dust that may be carried 


fitted between the air suction and the delivery piping. | forward. 
The temperature of the gases issuing from the burning | are erected 


As will be seen in Fig. 2, two of these filters 
side by side, but only one is in use, the other 


chamber has to be reduced to between 400 deg. and | being brought into operation only when the resistance 


420 deg. C. 
verters containing the vanadium catalyst. 


This is | tion of dust. 


effected by passing the gases through two coolers in | moved, screened and replaced. 
The conversion of the sulphur dioxide to sulphur 


One of 


the coolers is seen on the right in Fig. 2, 


The cooling air is delivered to these coolers at a slight | followed by cooling of the gas. 


before they are allowed to enter the con- | in the filter becomes excessive owing to the accumula- 
The filtering material can then be re- 


above. | trioxide is carried out in two stages, each stage being 
The reaction is an 


pressure by a fan driven by an electric motor, and the | exothermic one, hence the need to cool the gas leaving 
flow of air to each cooler is carefully controlled to give | the first converter down to 400 deg-420 deg. C. before 


the gases the required temperature. 





On leaving the! passing it on to the second converter. 


The two con- 
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Fre. 4. 


verters, with their accompanying coolers, are seen on 
the left in Fig. 2, behind the two gas filters. Eighty 
per cent. of the conversion to sulphur trioxide takes 


place in the first-stage converter in which is arranged | the air for the combustion of the 





SuLpuuric-Actp Pumps. 


being the optimum strength for the absorption of 
sulphur trioxide. Absorption takes place in two steel 
towers similar in construction to the tower which dries 
sulphur. A portion 


material embodying only 25-30 per cent. of the|of the two absorbing towers, the first of which is 


vanadium catalyst. The remainder of the conversion 
takes place in the second-stage converter, where 
70-75 per cent. of the total catalyst is installed. This 
two-stage conversion permits of simple regulation of 
the gas temperatures, in order to secure maximum 
conversion efficiency ; it also gives great flexibility in 
operation at various outputs. The conversion efficiency, 
we understand, averages 97 per cent. iia 

The sulphur trioxide emerging from the final gas | 


cooler is absorbed in 98-5 per cent. sulphuric acid, this ! 


| normally used for the production of oleum, is seen in 


the upper right-hand corner of Fig. 4, annexed. 
Absorption, it is stated, is so complete in the two towers 
that, usually, no signs of sulphur trioxide can be seen 
issuing from the exit stack. A spray catcher is, how- 
ever, installed at the top of the second absorbing tower 
to ensure that no objectionable entrained acid is dis- 
charged to the atmosphere. The acid circulated over 
the absorbing towers and also that passing over the 
air-drying tower, is cooled to the required tempera‘ ure 





by water-spray coolers. The sulphur-trioxide absorb- 
ing acid, leaving the second tower, is dilute! with 
water to maintain the strength of the acid in circulation 
at 98-5 per cent., while the make of acid is bl -d off the 
delivery mains to the towers, and is pumped away to 
storage. The acid-circulating systems are provided 
with acid-resisting brick-lined tanks, from which the 
acid pumps draw their supply. These pumps, which 
are shown in the foreground of Fig. 4, are of the vertical- 
spindle centrifugal type and are direct-driven by 
overhead electric motors. Spare pumps are installed 
for each circulating system. 

| The control of the plant is centralised in a tiled 
| laboratory situated under the air-drying tower and 
immediately behind the acid pump standing on the 
extreme left in Fig. 4. All the instruments are mounted 
on one panel. These comprise flow indicators for the 
dilution water, a conductivity recorder for the absorb- 
ing-acid circulation, gauges which indicate the pressure 
at various positions in the gas stream, a blower-pressure 
recorder, a six-point potentiometer-type temperature 
recorder giving the temperatures at the outlet of the 
burner chamber and at the inlets and outlets of the 
converters, and a 15-point potentiometer-type tempera- 
ture indicator giving the temperature of the gas at 
various other points on the plant, those of the air 
leaving the coolers, and the acid temperatures. The 
laboratory is furnished with a bench for carrying out 
acid and gas tests, gas-sampling tubes being brought 
to the bench for the gas tests. In addition, the blower 
by-pass valve mentioned above, and the dilution-water 
feed are controlled in the laboratory. Only one shift 
operator is required to supervise the plant and perform 
all routine tests, the only additional help is that re- 
quired for wheeling the sulphur to the elevator. Main- 
tenance costs, we understand, are low, while the power 
consumption on the plant is approximately 35 kWh per 
ton of 100 per cent. acid produced. Messrs. F. W. 
Berk and Company, Limited, were already large sup- 
pliers of sulphuric acid, and their new plant, which is 
now in full operation, provides greatly increased pro- 
duction of high-quality acids and oleum. 
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In their presidential addresses many of the presidents 
of the Institution have given some account of their 
life’s experience. My experience has been primarily 
concerned with iron and steel. The development of 
the iron and steel industry during the last half-century 
would constitute a fair background for the considera- 
tion of engineering progress generally during that 
period. The world’s annual output of steel increased 
tenfold—from 7,000,000 tons to nearly 70,000,000 tons— 
in the twenty-five years preceding the war, and very 
great improvements in processes of manufacture were 
made during that period. In America particularly, 
development was exceedingly rapid, and the demand 
there for steel was so great that new works were 
constantly being demolished and rebuilt to embody 
each succeeding improvement. Many of these were the 
invention of British-born operatives—some from the 
Welsh steelworks--who had settled there. Although 
improvements are still constantly taking place, I 
regard that period as the one during which the greatest 
strides were made in the engineering side of the industry. 
| Some of the old ironworks afforded every oppor- 
| tunity for the thorough training of engineers; in 
addition to their metallurgical activities, they included 
| well-equipped shops for the manufacture of the plant 
and machinery for the works, and also for the collieries, 
which were usually under the same ownership. Engines 
large and small were built in these workshops, which 
were often of quite large capacity, employing in some 
cases as Many as a thousand men, and were as well 
equipped, particularly with heavy machines, as any 
engineering works of the day. 

Mr. Edward Martin, your president in 1906, was at 
the head of the works where I spent my early days, 
a very famous works in the important district of 
Merthyr Tydfil. About the beginning of the nine- 
teenth century, Merthyr Tydfil was the largest iron- 
making centre in the world, and a place full of interesting 
historical associations. It was there that Trevithick 
successfully ran the first railway locomotive in 1804. 
Mr. Martin dealt with a good many features of iron 
and steel-works development up till thirty years ago 
in his presidential address. Sir Lowthian Bell, who 
was your president in 1884, established the ideal 
height for blast-furnaces; he gave 80 ft. to 85 ft. 
as the height beyond which little economy was to 
be gained, and even to-day very few furnaces, even 
the largest and most modern, exceed 90 ft. in height. 
In other respects, however, there have been immense 
changes in the design of blast furnaces. When I 
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started in the works, about 700 tons a week was the 
usual output of a furnace ; now, some furnaces produce 
that amount in a day. 

These changes have been brought about by numerous 
advances in design and by more efficient operation. 
The capacity of the furnace has been largely increased ; 
whereas the hearth used to be 10 ft. or 11 ft. in 
diameter, it is now about twice much—indeed, 
there are a few daring examples as large as 25 
diameter. The blowing pressure, which was formerly 
in the neighbourhood of 5 Ib. or 6 Ib. per square inch, 
now attains 25 Ib. per square inch, and more. This 
high pressure is needed so that the air blast may 
penetrate to the centre of the wider hearths. The 


as 


temperature to which the air blast is heated has also | 
The normal temperature is now | 


greatly increased, 
ibout 1,250 deg. F., 
well over 1,500 deg. F. 

Blowing a furnace was formerly carried out by 
means of the usual slow-moving Watt beam engine 
with large air cylinders from 10 ft. to 12 ft. in diameter, 
built, by the way, in the locality, at the famous Neath 
\bbey works. These engines ran continuously for 
very many years with little wear or trouble, 
were almost standard for furnace work throughout 
the country. In British practice the air blast is to-day 
supplied almost exclusively by turbines, but on the 
Continent gas engines are very largely used. Almost 
all blast-furnaces to-day are mechanically charged, as 
compared with the hand-filling methods of the past. 
There has been immense improvement in sizing and 
grading the raw materials charged into the furnaces. 
This care in selection makes the working of the furnace 
easier, increases the output, and reduces the 
consumption. More care is taken to-day in protecting 
the furnace walls by water-cooling devices; there is 
consequently trouble in maintaining accurate 
lines, economical working continues longer, and there 
is less trouble from hanging and scaffolding. 

An important advance in the iron and steel industry 
in recent times is the more thorough use that is made 
of the gas from the blast furnaces. It is now cleaned 
with extreme care, so that it is actually cleaner than 
the normal atmosphere, and it is then either used for 
driving gas engines or is mixed with the richer coke- 
oven gas for heating and smelting operations through- 
out the works. In a thoroughly up-to-date plant it is 
almost practicable now to carry out all the heating 
required in the works without the use of any coal 
other than that originally fed into the coke ovens. 
This ideal is actually achieved in works where all the 
steel is made in converters, but a little 
additional coal is needed where open-hearth furnaces 
are employed for steel making. Thorough cleansing 
of the furnace gas has also enabled the design ot 
chequers and heating chambers to be radically 
improved, with much increased heating surface. 

While great advances have been made in the manner 
in which the gas is used, we still have some way to 
go. Inthe Ruhr, an area roughly 60 miles by 30 miles, 
full of blast-furnaces and coke ovens, the whole of the 
works are connected to a huge pipe grid, and every 


less 


Bessemer 


cubic foot of gas generated is effectively used. There 
is no waste such as is occasionally seen here. It is 


a matter of regret that so far no one has made a success 
of the use of blast-furnace gas in a turbine. I under- 
stand that at one of the works in Switzerland such 
a machine now on trial has good prospects. The steel- 
making department has also undergone considerable 
change during the period. Most of the steel in my 
early days was made in small Bessemer converters, 
although there were in addition a few open-hearth 
furnaces, some up to 20 tons capacity, which were 
hand-charged. ; 

The Bessemer converter, which had been discarded for 
some years in this country, is again coming back into 
service for the production of commercial steel. On 
the Cortinent it has been practically the only method 
of making common steel during the last half-century. 
Nevertheless, the open-hearth process is the British 
mainstay, and most of our works are equipped with 
tixed furnaces of a standard size of 80 tons to 100 tons, 
although some manufacturers have a preference for 
tilting furnaces, which run up to 260 tons capacity. 

Much mechanical equipment is in use to-day for 
melting-shop work. Everything is done to save labour : 
cranes, chargers, and other equipment are all intended 
to increase the speed of operation and reduce to the 
minimum labour and exertion. Nearly all the pig-iron 
is conveyed from the blast-furnaces to the melting 
shop in a molten state, and immense improvements 
have been made in the design of the ladles used in 
the last few years. The old ladles were of ordinary 
shape, similar to those used in any iron foundry, and 
were carried on a pair of trunnions and mounted on 
4 suitable carriage. The body has now been developed 
into a cylindrical egg-ended shape, with a suitable 
opening at the top; this construction will stand much 
bumping and hard work. Some of these ladles hold 


over 100 tons and can convey molten metal without 
spilling or loss of heat over long distances. 


It was one 





ft. in| 


though in a few cases it reaches | 


and | 


fuel | 


| success, 


| micrometer measurements do not suffice ; 
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of your past-presidents, Mr. Windsor Richards (1896), | 
| who was the first to have molten steel carried about in | 
a ladle carriage; this he did in Wales about sixty | 
years ago. There has been more development in the | 
mills, probably, than in any other branch of steel | 
manufacture. Reversing mills were common enough 
in my early days, but they were of simple type with 
none of the elaborate equipment with which the 
modern mill is furnished. The construction of mills 
is now much more massive and they are more rapid 
in operation. Lifting tables and other manipulating 
devices are added to facilitate speed and ease of opera- 
tion; indeed the modern mill has been improved out 
of recognition. 

Many of our members saw the Cardiff mill during 
the last summer meeting. One of the features which 
must strike any engineer in watching such a mill at 
work to-day is its silent operation, particularly during 
reversing. When it is realised that nearly 150 tons 
of rotating machinery is arrested and restarted without 
a sound during each reversal, the tremendous improve- 
ment in technique, as compared with rolling-mill | 
practice in years gone by, is forcefully brought home | 
to anyone familiar with the old mills.. Accuracy of | 
manufacture and the use of high-class material for | 
pinions and gear teeth contribute to the attainment | 
of silent operation. The housings in which the pinions | 
|are set are extremely massive and in some cases are | 
split vertically, a design differing from the usual capped 
| housings. Further changes that have brought about | 
noiseless running are the improved design and con- 
| struction of couplings, which are provided with large 
| rubbing faces where wear or slack can be prevented. 
| Many features of these mills are of special interest, | 
| and an instance is the use of fabric bearings for carrying 
the heavy rolls. Under suitable conditions these are | 

very satisfactory, and they are of special interest to 
us at the moment as fabric bearings were prominent 
in the General Discussion on Lubrication last summer. 
Steel makers owe a great debt to the electrical manufac- 
turers for providing them with reliable motors that 
can develop high power and yet be controlled and 
reversed with such extreme rapidity and ease; they 
are essential to the satisfactory running of these large 
mills. The system of manipulation in use in modern 
mills to supplant hand labour is not altogether new. 
It originated in America, where a simple form of 
manipulator was in operation fifty years ago. It has, 
of course, been modified, improved, and greatly added 
to since. Modern mills, in fact, are an example of 
complete mechanisation, developed as a result of long 
practical experience in the direction of a complete and 
unified rolling unit. There are many types of these 
units—blooming mills, structural mills, sheet mills, &c. | 

and many examples are to be found spread over 
Great Britain, the Continent, and the United States. | 

One of the most striking developments in recent | 
years has been the rolling of sheets by what is known | 
| 
} 





| 
| 





as a strip mill, which comprises a continuous series | 
of roll stands set tandem fashion. This method has 
become established in the United States, where over 
twenty of these huge plants are in operation. The 
annual capacity of these American strip mills is said 
to be in the neighbourhood of from 12,000,000 tons to | 
13,000,000 tons. It would appear, therefore, that the | 
old-fashioned hand manipulation cannot last for very 
long ; in fact, one of these big plants is at present being 
installed in this country. The early attempts to roll 
sheets in a continuous mill did not meet with great 
It was difficult to ensure that successive pairs 
of rolls were of exactly corresponding contour, and in 
consequence troubles due to “ ripples” ensued, the 
nature of which will be easily realised by practical 
sheet-metal makers. The earliest mills of this kind, 
one in Austria and one in America, were both failures, 
and it was not until Tytus built the Ashland plant in 
1922 that the right principles were appreciated and 
the result found to be satisfactory. The graduation 
of thickness of the sheet throughout a continuous- 
rolling mill is a matter of vital importance. Ordinary 
automatic 
recording devices have to be employed so that varia- 
tions can be reflected on a much-magnified scale. 
With any extremely elaborate type of mill, which 
represents excessive capital investment, continuous 
operation is essential to success. 

The South Wales area has been virtually the home 
of the tinplate trade. It is an old industry founded 
at the end of the eighteenth century, and has developed 
there ever since. For some years South Wales held | 
a monopoly. That state of affairs has since ended, and 
America now produces more tinplates than South | 
Wales. The future influence on this once prosperous 
South Wales trade of this new development in strip 
rolling is difficult to foresee. All the contrasts referred 
to in this review are merely the skeleton of the progress | 
and development which have taken place. To go over 
all the steps of the transformation would be too lengthy 
for a single address. 

Although the greater part of my career has been 
devoted to the lay-out of iron and steel works in 
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various parts of the world, in recent years [ have also 
been in some measure concerned with American 
banking corporations’ attempts to afford credit for the 
restoring of industry abroad. I mention this merely 
to enable me to emphasise how, in certain instances 
where everything seemed favourable to success, the 
working results have ultimately been poor, whereas in 
other cases fair results followed even under the handicap 
of disadvantageous conditions. In my judgment, the 
results are largely governed by the skill and attention 
of the management, or the want of it. Until very 
recently some works abroad were equipped better 
than some of our own. Although the leeway has 
to-day very largely been made up, yet I have always 
felt that, due to wise management, our own manufac- 
turers were in many cases able to produce unexpectedly 
good results with their indifferent equipment. 

When I first became associated with the works, the 
making of wrought iron, though falling off, was still 
a somewhat important industry, but the labour involved 
was so strenuous that it could not be expected to 
last, and it is a matter of great regret, in my judgment. 
that no satisfactory mechanical method has ever been 
devised for taking the place of the puddler. This work 
is very arduous and much intelligence is needed. My 
information is that it is difficult to induce suitable 
young men to take up the trade. Wrought iron is a 
wonderful material, totally different in every way 
from steel because it is a material made by a plastic 
and not a liquid process. There are many uses to 
which it is specially fitted, but, of course, its most 
important virtue is that it resists corrosion. There 
is ample room for both iron and steel in the scheme 
of things—-each for its own appropriate purpose. 
Several inventors have tried to make a successful 
puddling machine, but have not yet succeeded. 

It seems to have become the custom for the president 
to say something about the education and training of 
an engineer. I do not pretend to any special know- 
ledge on this subject, but would like to say something 
about the experience of some prominent steel manufac- 
turers on the Continent with whom I am acquainted. 
They have a large undertaking with several steelworks. 
and altogether about 40,000 hands are employed. 
They have maintained for many years a fine educa- 
tional establishment for their young men, which costs 
them some thousands of pounds annually. Whenever 
I visited them I always made a point of inspecting 
this interesting institution. At my last visit, about 
two years ago, I heard rumours that the owners were 
considering its abandonment, as the results had been 
disappointing. They had found that the men holding 
the important administrative positions in the works 
had shown no promise at all in the school, whereas 


| nearly all those who had been brilliant in the school 


were holding only minor posts. The view was expressed 
that the latter, after being keyed up to take with 
credit their examinations and degrees, somehow cease 
to develop thereafter. It was concluded that the best 
men developed late, were dull at school and could 
not be regarded as worth the cost of intensive “ cram- 
ming”; thus they escaped this paralysing period 
without injury. The owners are now completely 
altering their plans, and I trust at an early date to be 
able to see, and one day to report, as to the nature of 


| the new method of training. 


I have been carefully studying the views expressed 
upon this subject of training in an interesting state- 
ment by one of our past-presidents, and the equally 
interesting and comprehensive reply that it provoked 
from one of our vice-presidents. I see much worthy 
of study in both. I think the view of each of us on 
this question is governed by his individual conception 
of what the human mind really is. A famous author 
has said that the mind may be likened to a cup into 
which knowledge is poured until it gradually fills. 
Such a conception seems to fit the cramming system 
of training. On the other hand, if the mind is regarde«| 
as something much more complex that only thrives 
upon what it absorbs by its own exertion and in its 
own time, then we can readily see that any kind of 
cramming may do great harm to a mentality not vet 
ripe for absorption. 

It would seem that all that educationists can do 
is to lay all the jewels of their own superior knowledge 
before the student, so that when his spirit moves—in 


| other words, when his mind is ripe for them—he will 


gather them up. I also firmly believe that when this 
moment does arrive, he will acquire knowledge at 
great speed. Such a system may not be a great success 
as a means of passing examinations and taking degrees. 
but it will produce good, sound men. I am satisfied 


|that the only knowledge that is thoroughly absorbed 


is that which has been obtained by the student’s own 


| hard struggle. 


In the old days no one was regarded as an enginec! 
at all unless he had spent some years of his life in 
the shops. It is obvious that this thorough grounding 
is not available to all young men to-day. Our colleges 
and schools provide excellent facilities and opportunities 
for the most enlightened education, but one feels that 
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the rough-and-tumble treatment of the old system 
did inculcate something which later developed into 
the sturdy common sense and good judgment that 
litted the engineer for management. Those early years 
in the shops were pretty strenuous, but they developed 
the use of the normal faculties of observation and the 
ability to make rapid decisions and to know how to 
act in emergencies; moreover, they imparted the 
invaluable experience of constant contact with the 
workmen. 

In the vice-president’s comprehensive reply to which 
| referred, a committee is suggested for the selection 
of the most promising candidates. Such a suggestion 
is, in my opinion, most important and a very strong 
point in his scheme. Correct, far-seeing selection of 
young men of any age is a matter of extreme difficulty ; 
a qualification very few people, influential or otherwise, 
seem to ass. Carnegie had a flair for this sort 
of thing. He attributed his great success largely to 
this peculiar faculty of his. I once heard him say that 
he had never made a choice which he afterwards 
regretted, and he had about forty large undertakings 
under his control, for all of which he had to select 
suitable administrators. 

A society with which I am concerned dispenses 
scholarships to engineering students. Over a long 
period of years, with one or two brilliant exceptions, 
the general results have been a little disappointing. 
Of late years, however, a new plan has been adopted. 
In addition to those who obtain the best examination 
results, others who have obtained only moderate 
marks are brought before a committee of practical 
men. Quite often some of those highly placed by 
examination are passed over in favour of those with 
lower marks. An attempt is made in a simple practical 
way to estimate the character of the man as well as 
his ability. This new system has given more satis- 
factory results, and we feel now that these scholarships 
are being used to better advantage than was formerly 
the case. 

The activities of the Institution have greatly increased 
during recent years; its co-operation with various 
Government departments and with other engineering 
institutions, particularly in regard to examinations, 
is allto the good. Now that so many technical societies 
are springing up, it is important that the old-established 
institutions should get into closer touch and work 
together for the welfare of the engineering community. 
Two really effective steps in co-operation have been 
made. First, a preliminary entrance examination 
common to the principal institutions has now been 
instituted. Second, a joint effort has recently been 
made to benefit overseas members. The senior institu- 
tions have a total membership of approximately 40,000, 
and of this total nearly 20 per cent. are overseas 
members. Such common action to provide these 
members with communal interests is therefore highly 
important and keeps them in more direct touch with 
home. There are many isolated spots in various parts 
of the world where no one institution has sufficient 
members to start a branch of its own; a joint effort, 
however, would make such a development possible. 
I welcome in particular the recent co-operation with | 
our neighbour, the Institution of Civil Engineers ; | 
we are dealing with certain questions of research | 
jointly and we have just come to a friendly agreement | 
to go to America together next year. | 
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THE SUITABILITY OF FLAME-CUT 
SURFACES FOR WELDING. 


THE employment of welding in the construction of 
| machinery frames and general structural work has 
been facilitated very largely by the ease with which 
parts for assembly can be cut as required by the gas 
flame. In fact, the recent rapid growth of welded 
fabrication for the production of machine assemblies, 
frame parts and structural members has been almost 
solely dependent upon gas cutting for ease of shaping 
and fitting the component parts, many of which are 
of too heavy a section for shearing and can thus 
only be fitted by gas cutting. When plates were 
sheared and the edges planed, or forgings were drilled, 
chipped, sawn or planed, there was, of course, no 
hesitation regarding welding directly on to the machined 
edges, which were usually clean, bright surfaces. If 
allowed to stand in the open, these surfaces tarnish, 
but a thin coating of rust has not prevented good 
fusion in welding. With the advent of gas cutting for 
shaping the edges, however, the oxide coating on the 
cut edges has caused many engineers to question their 
suitability for fusion welding. This subject has received 
extensive study, and recently Mr. C. W. Obert, of the 
Boiler Code Committee of the American Society of 
Mechanical Engineers, has shown that with modern 
high-speed welding the slightly oxidised surface of a 
gas-cut edge actually possesses some advantages. The 
oxidation on a gas-cut surface in ordinary low-carbon 
steel has been shown to be a surface condition only and 
the heating of the cut surface to be limited with usual 
cutting rates to a very slight penetration. Repeated 
tests have shown that the cut surface does not retain 
enough heat from the cutting flame to show an appre- 
ciable red colour after the flame passes, and micro- 
examination of the grain structure adjacent to the 
cut edge shows no change from the original structure 
other than a slight increase in carbon in an almost 
microscopical surface thickness, and a sorbitic condition 
for a depth of about ,, in. Numerous other tests have 
been applied to demonstrate the absence of injurious 
effects of gas cutting on the plate edges, such as 
determination of the tensile strength of gas-cut plate 
specimens and also of their ductility as revealed by 
bend tests through 180 deg. No objectionable physical 


that occur in the cut surface. 

These demonstrations, however, have not been 
wholly convincing, because they have not been extended 
to reach all practical applications. For instance, the 
A.S.M.E. Boiler Code restricts the caulking of, or 
application of any cold work to, gas-cut edges. On the 
other hand, recent investigations tend to show that 
a gas-cut plate edge withstands mechanical caulking 
better than does a machined or milled caulking edge, 
owing to its sorbitic condition. The code restriction 
is apparently based on a fear that the gas cutting of a 


of shearing or possibly friction sawing. Gas-cut edges 
in low-carbon steel plate have physical properties 
practically equal to those of milled or machined 
surfaces. As evaluated by the bend test stretching 
the cut surface, results have been obtained which are 
comparable, as regards ductility, with those obtained 
from the general run of low-carbon steels, as expressed 
in 180-deg. bends. The gas-cut edge, however, shows 





effects have been traced by such tests to the changes | 


plate has an effect on the metal comparable with that | 








be machined or otherwise formed to such a shape that 
|when brought together for welding they form the 
| customary V-groove or U-groove recess on one or 
both sides. Such preparation is avoided in a few 
welding processes and is also unnecessary if the edges 
to be joined are } in. or less in thickness. In all other 
cases, however, some form of preparation of plate 
edges is made to assist in obtaining ready access to the 
interior of the joint. This preparation usually leaves 
the plate edges in a clean, bright condition, and it is 
upon such surfaces that the welding is ordinarily 
applied. This practice has, in fact, become so common 
that inspectors seem to be inclined to question the 
results if the surfaces to be welded are other than 
clean, bright metal, such as results from machining or 
milling. The elimination of surface defects and impuri- 
ties is largely a question of penetration with the 
particular welding process used. Most modern welding 
processes, including both gas and coated-electrode 
welding, effect sufficient penetration of the surfaces 
undergoing welding to float away any foreign matter 
ordinarily encountered. The modern gas-welding rods 
and the heavily-coated electrodes can be expected, not 
only to cause penetration of the surfaces welded to a 
depth of from ,, in. to } in., but also to form over the 
deposited metal a slag coating sufficient to carry away 
most of the impurities. 

The crucial test of the suitability of gas-cut surfaces 
for welding is obviously the determination of the 
physical and chemical properties of the weld-metal 
deposit after it has been applied on such surfaces. 
There is no visual indication of the internal condition 
of a weld, so it is necessary to resort to critical tests, 
such as tensile strength, bending, *‘ nick break,” and 
X-ray examination, to furnish the required information. 
If by these tests no deleterious effect is revealed, or if 
any defect found is unconnected with the scarf, then 
the gas-cutting process is not responsible. As a 
result of protracted tests on gas-cut and machined 
edges, Mr. Obert recommends that, for modern high- 
speed and high-duty welding operations, where economy 
| of time is a consideration, gas cutting shall be chosen in 
| preference to machining or milling the plates to shape 
and size for welding fabrication. The slightly higher 
carbon content of the gas-cut edge lowers the fusing 
temperature of the surface and facilitates the welding, 
yet neither the carbon concentration nor the oxidised 
| condition of the surface remain to influence the condi- 
tion of the resulting weld deposit. The carbon dissolves 
readily into the molten mass of the weld deposit, while 
the iron oxide on the surface is readily reduced under 
the influence of the electrode coating in electric welding, 
or of the reducing flame in gas welding. In conclusion, 
it should be pointed out that when gas cutting plate 
for welding one of the essentials is that the cut should 
be smooth and uniform, and preferably carried out by 
machine gas-cutting. 











| THE REDUCTION OF NOISE FROM 
TRANSFORMER SUBSTATIONS. 


THE static transformer now so widely used for 
electrical distribution emits a characteristic hum, which, 
under certain conditions, may be a nuisance, especially 

now that more and more substations are being erected 
| in residential districts and even in the basements of 


| 
| 





With regard to the general status and position of | considerably greater stiffness in bending, owing, no| blocks of flats. During the day time, when street 


the engineer to-day, it does seem unfortunate that he | 
takes so small a part in the government and control | 
of affairs. There is no doubt that an engineer looks 
at most problems differently from other people, and 
his methods of reasoning are, I think it must generally | 
be admitted, a little more logical than those of the 
average man, at any rate in most practical matters. 
One begins to wonder what is the nature of the qualifi- 
cations which catch the public eye and establish in 
their positions what are called the leaders of the people. 
The longer I live the more I am of opinion that the 
most valuable quality that a man can possess is * good 
judgment ;” it is the qualification that carries most 
weight in the long run. There does not appear to be 
any system of training which can specially develop 
this quality, and in my opinion the only type of 
knowledge which assists its growth is that for which 
one has had to struggle. 

Nimbleness of wit is liable to be mistaken for ability, | 
and indeed seems to carry more weight with many of | 
us than the sensible, but perhaps slow, observations 
of the sound thinker. Brilliance in one direction is 
often set off by extreme weakness in another. It is 
the balanced mind with good judgment and all-round | 
development, that in the long run is most valuable | 
to the community. As mechanical engineers, we can | 
be proud of our profession and our Institution. We | 
may be satisfied that the many inventions of our time 








will eventually be of benefit to mankind, and that | 
by relieving toil and labour and helping to give comfort 
and leisure, we have done a little, while passing on 
our way, to promote the peace and happiness of the | 
world, 





doubt, to the sorbitic condition of the surface. As 
compared with sheared surfaces or those obtained as a 


| result of friction sawing, it appears that the gas-cut | general noise level. 


edge has much to commend it. Both the shear and 
friction saw inflict a good deal of punishment on the 
surface of the metal. The shear tears the metal adjacent 
to the edge and causes some degree of flow in it, which 
usually starts incipient cracks, while the friction saw 
causes a high degree of localised heating, and, invari- 
ably, considerable flow of metal at the edge. The 
resulting deformation is, of course, damaging to the 
surface for subsequent operations. The physical change 
in the metal adjacent to a gas-cut edge is, as already 
stated, a change principally in grain structure, which 
in the low-carbon steels turns to a surface zone of 
sorbite. Moreover, extensive investigations appear to 
have proved that the slight increase of carbon content 


jon the gas-cut surface is due to carbon migration in 


the steel itself. 

In the joining of steel plates and shapes by fusion 
welding, one of the essentials, recognised by all codes 
and specification requirements, is the provision of 
means for obtaining satisfactory penetration and 
fusion. According to Mr. Obert, the welding rules of 
the A.S.M.E. Pressure-Vessel Code stipulate that ** the 
dimensions and shape of the edges to be joined shall 
be such as to allow thorough fusion and complete 
penetration.” Other codes contain corresponding 
requirements, some stipulating that adequate scarfs 
or grooves be provided to afford access to the interior 
of the joint during the welding operation. In the 
great majority of cases, the above injunction is con- 
strued as requiring that the edges to be welded shall 


| noises are comparatively high, this hum is not generally 
noticeable, but at night it forms a major item in the 
The noise emitted may even 
| increase at such times, owing to the reduction in load 
| being accompanied by a rise in voltage, and may be 
| disturbing, particularly in flats, owing to the trans- 
| formers being contained in a small chamber with 
| highly reflective walls. This noise arises from vibra- 
tions in the core set up by the cyclic changes in flux. 
These vibrations are, in turn, transmitted to the tank. 
both by direct contact and through the oil, and are then 
radiated as sound waves. Until recently, the factors 
| affecting core vibration were unknown, but as a result of 
a long series of tests conducted in the Research Labora- 
tory of Messrs. The British Thomson-Houston Company, 
Limited, Rugby, some interesting data have now been 
gathered. An account of this work is given by Mr. C. A. 
Mason in the July-August issue of B.7'.-H. Activities, 
from which the following information is taken. 
Preliminary investigations indicated that the load 
had a negligible effect on the noise output, this being 
entirely dependent on the flux density. Tests were 
therefore made on a number of cores in air and oil to 
determine the changes with flux density and some typical 
results are shown in Fig. 1, page 522. As will be seen, the 
type of core used has little effect on the general slope 
of the curve. Tests were made on a number of cores 
in which the core bolts were adjusted from a very slack 
condition until they were as tight as possible consistent 
with the tensile strength of the bolt. Tests were also 
made with extra wide yoke clamps. In all cases it was 
found that the tightness of the bolts made no appreciable 
difference to the noise unless the bolts were actually 











522 


loose, when a certain amount of rattling naturally 
took place. With dry-air cooling it was found that the 
type of clamp used affected the noise to an appreciable 
extent. These results were, however, nullified when 
the transformer was placed under oil. Even with 
very efficient clamping it was found that irregularities 
in punching caused a certain amount of rattling between 
the laminations with an air-cooled core, but under oil 
such phenomena were again severely damped. In 
Fig. 2 curve a shows the results obtained with a 
standard core in air, and curve 6 the results when the 
same core has been impregnated with a synthetic- 
resin varnish and baked. Such treatment is equiva- 
lent to very efficient clamping and, as will be seen, 
the effect is pronounced. It will also be seen from 
curves ¢ and d that with the core under oil very 
little advantage is obtained. 

The noise emitted from transformers consists of a 
100-cycle fundamental note and a series of harmonics, 
usually of decreasing magnitude. The 100-cycle 
fundamental arises from the 50-cycle flux, as the 
vibrations are not dependent upon the direction of the 
flux, but only upon its magnitude. The more important 
components occur, however, at 200 cycles to 500 cycles, 
with com ponents of less importance at 100-cycle intervals 
on each side of them. The main feature of the noise is its 
low frequency. Data on the sound-absorption coefti- 
cients and sound-insulation coefficients for various 
materials, which are usually averaged for the 400-cycle 
to 2,000-cycle range, should, therefore, be treated with 
reserve. Such coefficients fall off seriously at low fre 
quencies and for transformer noise the efficiency of 
sound-absorbent materials may not be as great as the 
figures indicate. The harmonics appear to be due 
almost entirely to magneto-striction in the core caused 
by the presence of the flux. This exhibits itself as a 
change in length in the iron in the direction of the 
fflux. This change is not a linear function of the 
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flux density and, accordingly, a sine wave of flux will 
not give sinusgidal dimension changes, and the resulting 
noise will contain harmonics. 

lhe main frequencies of from 200 cycles to 500 cycles 
are equivalent to wavelengths of from 2 ft. to 5 ft. 
Such wavelengths require large radiating surfaces for 
efficient sound radiation. Experiments confirm that 
the greater part of the sound is radiated from the tank 
and that tliat radiated from the cooling tubes and 
radiators is unimportant. Tests made on single-phase 
and three-phase transformers also show that the com 
position and magnitude of the noise is the same for all 
conditions. This is to be expected if magneto-striction 
of the core accounts for most of the noise. 

Complaints of transformer are likely to arise 
when the level immediately outside the com- 
plainant’s premises is from 45 phons to 50 phons 
upwards, or from 25 phons to 30 phons inside the 
premises. In practice, it is found that a reduction in 
noise level from 10 phons to 15 phons is the minimum 
value which be appreciated. The three chief 
methods available for the reduction of noise are : 
reduction of the flux density, separation of the cooling 
equipment and sound insuletion of the tank, and 
reduction of the magneto-striction effect. Fig. 1 shows 
that to obtain a reduction of 10 phons a decrease in 
flux density from a normal value of 13,300 lines per 
square centimetre to 10,000 lines per square centimetre 
This entails a larger core and considerably 
increases the cost of the unit. Moreover, the increased 
size of the unit leads to a slight increase in noise level, 
and this partly offsets the advantage gained by low 
flux density. This effect is small, the main disadvan. 
tage being the increased cost Accordingly, reduction 
of flux density is not usually applicable alone, but may 
be employed in conjunction with other methods. 

The separation of the cooling equipment in order to 
sound-insulate the tank not difficult. A bank of 
separate radiators, connected to the main tank by 
flexible connections, may used for cooling 
The tank, which main of 
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noise, may be enclosed in a soundproof box, the 
degree of noise reduction being entirely dependent on 
the insulating properties of the tank enclosure. Trans- 
formers have been built in which the noise level has 
been reduced by 30 phons by this method, and even 
at this reduction the noise from the radiators is still 
inaudible. It appears that at least 50 phons reduction 
could be obtained in this way. With such a method | 
it is necessary to isolate the transformer tank from the 
floor of the substation by mounting it on suitably 
designed cork or rubber blocks. It is also necessary 
to have no rigid connection between the tank and the 
sound-insulation box, otherwise vibration will be 
mechanically transmitted to the latter. For this reason 
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In this particular case high noise levels 
occurred near a house owing to multiple sound reflec- 
tions between the substation wall and the house wall, 
as indicated in Fig. 3. After installing the screen 
shown in Fig. 4, these multiple reflections were broken 
up and confined to the space between the screen and 
the substation wall. The figures on the diagrams 
indicate the measured noise level in phons. As will 
be seen, the noise level was reduced by 13 phons to 
14 phons near the house, and owing to the absence of 
windows in the end wall of the house the resulting 
noise level was satisfactory. 

As an example of the noise reduction which can be 
obtained at large transformer substations, the following 
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the insulating materials must be built as a separate 


enclosure. A _ brick chamber built round the tank 
after installation, the thickness of brickwork depend- 
ing on the reduction required, is suitable for this 
purpose. To reduce the magneto-striction effect < 
considerable amount of research work on transformer 
irons necessary, and now being carried out. 
Sufficient information as regards the probability of 
noise reduction on these lines not likely to be 
available for a considerable time. 

Noise reduction in transformers with outputs above 
10,000 kVA is difficult. Enclosure of the tank 
usually prohibitive on account of the size and cost. 
There are, however, several methods involving small 
reductions which when used together may give the 
desired result. Isolation of the transformer from its 
foundations has already mentioned. 
resilient mounting is mainly useful in reducing trans- 
mitted vibrations at a distance, it also prevents vibra 
tion in the foundations, which in itself may lead to 
increased noise near the transformer. Noise reductions 
up to 5 phons, due to resilient mounting, have been 
measured near the transformer. The core and coils 
may also be resiliently mounted on the tank 
Such mounting will only reduce the vibrations directly 
transmitted from core to tank and will have no effect 
on the transmission through the oil. Here again the 
reduction is quite small, but reductions up to 5 phons 
have been measured. Advantages can also be gained 
by sinking the transformer in a pit, the sides of which 
are lined with turf to absorb sound radiations. The 
value of the pit will naturally be directly dependent 
upon its depth. Trees and shrubs growing round the 
site also offer considerable advantages in. sound reduc- 
tion owing to absorption. In special cases screens may 
be used to advantage. Owing to the long wavelength 
of the radiated sound, the efficiency of screens is not 
great and while the reduction immediately behind a 
screen may be large, at some distance it may be much 
smaller owing to the diffusion of sound round the 
The effectiveness illustrated in 
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concluded that complaints from residents in the 
vicinity would be inevitable unless the noise level 
could be reduced to at least 10 phons below normal. 
To obtain this reduction, the flux density was reduced 
to 10,000 lines per square centimetre. The transformers 
were each mounted in a shallow grass-lined pit on a 
resilient cork base. It was estimated that these pre- 
cautions would result in reductions of from 10 phons to 
15 phons, 5 phons and 5 phons, respectively. The 
measured noise levels were found to be 56 phons within 
6 ft. of the tank, compared with about 75 phons for 
an average installation of this rating. Trees and shrubs 
have been planted round the site and it is expected that 
}as these develop they will assist in reducing the noise. 
The conclusions reached by Mr. Mason are that at 
present comparatively little can be done to reduce 
transformer noise at the source. For large reductions 
in level, reduction of flux density becomes 
uneconomical. The development of transformer steels 
with reduced magneto-striction properties is indicated, 
but this entails lengthy and expensive research and 
it is doubtful whether the expense would be justified 
for noise reduction alone. On large transformers 
attention to detail, including site layout, is the most 
promising line of attack. With medium-sized trans- 
formers used on distribution work the most economical 
line of attack appears to be the separation of the 
cooling radiators and the sound insulation of the tank. 
This method enables reduction of 30 phons to be easily 
obtained, which is more than is usually required. 
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Evecrriciry Surety iv Cavcurta.—During the nine 
months ending September 30, 1938, the units sold by 
the Calcutta Electricity Supply Corporation, Limited, 
totalled 279,406,201. This represented an increase of 
21,062,256 units, or 8-10 per cent., over the total for 
the corresponding period of 1937 








Nov. 4, 1938. 


MECHANICAL EQUIPMENT OF THE 
G.P.O.; MOUNT PLEASANT SORT- 
ING OFFICE, LONDON. 

(Continued from page 440.) 

THE two preceding articles on the mechanical 
equipment at the Mount Pleasant Sorting Office, 
London. dealt with the conveyors and other 
mechanism employed in the handling of postal 
packets, letters proper being referred to only 
incidentally. This article describes the plant used 
in handling letters, of which, it will be remembered, 
an average of 10,700,000 pass through the Mount 
Pleasant Office weekly, this figure rising at certain 
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directions. The packets are discharged at the 
| end of the tables remote from the cancelling machines | 
and fall down a steel chute on to Conveyor 2, which, 
as described on page 354, ante, discharges on to 
Conveyor 2a and, on this, ultimately reach packet- 
| stamping table No. 1. It should be mentioned here, | 
| however, that there are some other facing tables | 
'which are used for dealing with special classes | 
of material and do not discharge on to Conveyor 2. | 
The eleven facing tables discharging to Conveyo 
|are provided with the chutes mentioned, but the 
| packets can be diverted, by an inserted plate, into | 
baskets when necessity arises. This is the condition | 
'shown in Fig. 34, though the normal route of the | 


r2| 


and completely masking it in Fig. 35, is fitted to 
prevent, as far as possible, the noise of the machine 
disturbing the sorters at the adjacent primary 
sorting tables, and is lined with sound-absorbing 
material. Dust-extracting plant is fitted to each 
machine. This can be seen in both Figs. 35 and 55. 
There is, of course, a cancelling machine to each 
facing table, the machine being self-contained with 
its own motor and belt drive. Individual motors 
are also used for the conveyor belts on the facing 
tables. The control switches for both the stamp- 
cancelling machine and the conveyor belt are 
mounted on a column at the end of the table and 
the face-plate starter for the latter is situated just 
































Fig. 34. 


seasons to a maximum of 14,500,000 per week. As 
with packets, this enormous volume of material 
cannot be transferred economicaily by hand from 
one part of the office to another and, in consequence, 
belt-conveying systems are largely employed. Refer- 


ence was made, on page 354 ante, when discussing the | 


packet conveyors, to the facing tables, a term which 
perhaps calls for some explanation. The operation 


of facing consists of arranging letters so that the | | 


address sides face the same way and the stamps 
are all in the same corner ready for passing through 
the stamp-cancelling machines. ‘The facing tables, 


however, have a second and distinct use in that on | 


them packets areseparated from letters, packets being 
items that will not pass through the stamp-cancelling 
machines and which, from their bulk, require diffe- 
rent handling methods to those employed for letters. 

It will remembered that a proportion of 
packets reaches the sorting office already separated 
from letters and that the mail bags containing these 
are directly transferred from the loading platform 
to the packet-stamping by Conveyor 1. 
Packets so received call for no further comment, 
but as a considerable number of mail bags contain 
letters and packets mixed, these bags have to be 
opened and their contents delivered to the facing 
tables for separation of the two classes. There are 
eleven facing tables, as shown at extreme right of 
Fig. 2, Plate XV, ante. Their general construction 
may be gathered from Figs. 34 and 35, above, and 
Fig. 55, page 536. They are simply long flat tables 
with a flanged edge and have a conveyor belt 
running down the centre at a convenient height 
above their surface. The bottom strand of the belt 
carries the faced letters while the top strand carries 
the packets picked out during the facing operation, 
both picking and facing being, of course, done by 
hand. As both strands of the belt are used, it is 
clear that the two streams of material run in opposite 
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TABLE Fie. 35. 
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Fie. 36. 


packets is down the chute. The letters, travelling 
in the opposite direction to the packets and at a 
lower level, are removed by hand at a point near the 
stamping machine and stacked in a tray. The 
tray and unloading point are seen to the right of 
Fig. 55. 
placed, in bundles standing on their edges and with 
the stamps downwards, in a feeding trough on the 
cancelling machine, the trough being situated imme- 
diately above a short high-speed conveyor belt. 
This delivers the letters to the separating rollers of 
the machine, which pass them one at a time on to 
the stamping rollers, both sets of rollers rotating on 
vertical axes. The stamps can be cancelled at 
the rate of 700 letters per minute. The letters 
emerging from the machine are received on the 
grid seen to the left, from which they are removed 
by hand for primary sorting, i.e., sorting into 
districts or areas. 

The hood behind the upper part of the machine 


The letters are taken from the tray and | 


Sounp DAMPER ON STAMP-CANCELLING MACHINE. 


| below the table top, as shown in Fig. 55, page 536. 
The stamp-cancelling machines are known as the 
| Hey Dolphin Flier models. A view of some of the 
| primary letter-sorting tables is given in Fig. 56, 
| page 536. The letters are brought from the cancel- 
| ling machines in trolleys, as seen in the illustration, 
| and, after sorting, are carried away in wicker trays, 
|each group being placed in a separate tray for trans- 
| port to the secondary-sorting stations for division 
into towns, &c. 

It is at this stage that the conveyor systems are 

brought into use, the secondary-sorting stations 
covering a large area. As the material to be handled 
consists of trays of letters, instead of loose items 
or mail bags, the conveyors differ in several points 
| from those used in packet sorting. They are known 
as “tray”? conveyors and are entirely overhead 
on the ground floor of the office. To. understand 
the lay-out of the tray-conveyor system, it will be 
necessary to refer to Fig. 2, Plate XV, ante, on 
which it is distinguished from the other systems 
by being “‘ stippled.”’ It is divided into two sections 
fed, respectively, by Conveyor 11 and Conveyor 12, 
the former serving the secondary sorting stations 
at the south of the office and the latter those at the 
north. Conveyors 11 and 12 are inclined-belt 
conveyors, running close to and parallel to one 
another and originating at a loading table near 
the ends of the main group of primary-sorting 
tables. 

Conveyors 11 and 12 each discharge on to an over- 
head belt conveyor at right angles to their path and 
lettered, respectively, lla and 12a. These conveyors, 
in turn, discharge on to Conveyors 11b and 12b, 
which also lie at right angles to the preceding 
conveyors. Conveyor 11b has four branches, and 
discharges on to Conveyor 11c, which has a terminal 

| branch, Conveyor 12b has three branches and dis- 
charges on to Conveyor 12c, which has a _ terminal 
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branch only. The branches, nine in all, deliver to 
the secondary-sorting stations at the floor level. 
It may be noted here that the primary sorting is 


into 27 divisions, of which 22 are mechanically 
handled. Unlike the packet-sorting distributing 


conveyors already described, the branches of which 
conveyors discharge one selection only, the nine 
branches of the tray-conveyor system have to dis 
charge more than one selection. This causes no 
confusion, however, since the addresses on the letters 
in the trays coming over sufficiently indicate to the 
men at the discharge points those secondary-sorting 
positions to which individual trays have to be 
delivered by hand. A view of the loading point is 
given in Fig. 57, page 536, Conveyor 11 being to 
the left and Conveyor 12 to the right. 

The distribution of the trays to the different 
branches is not carried out by ploughs, as with the 
packet-distributing conveyors, but is effected in an 
entirely different manner. The trays, one of 
which is shown in Fig. 36, page 523, are of strong 
wickerwork and have a block of hardwood firmly 
attached at each end. These blocks are drilled to 
receive vertical pins, four holes being provided across 
the width of the tray, although one pin only is 
inserted in each block. There are thus two pins 
in line longitudinally and these may occupy any 
one of the four positions. Their function is to 
guide the trays down the particular branch in- 
dicated by their position and is effected by their 
contact with suitable guide rails situated above the 
conveyor belts. It may be mentioned here that 
the pins shown in Fig. 36 are of metal tube, but, 
since the photograph from which the illustration is 
reproduced was taken, it has been found that metal 


pins when taken out and placed in the empty tray | 


for the return journey to the loading point rattled 
together and were too noisy. Hardwood pins 
treated with oil are now used. They are a push 
fit in the holes as they must not get out of the 
vertical. The trays, on commencing their journey 
up the conveyors, have to pass an automatic in- 
spection device. This is housed in the box-like 
structures seen above the conveyors in Fig. 57, a 
tray being just about to enter the device on 
Conveyor 11. As will be seen there are, at the top 
of each box, four channels, through one or other of 
which the pair of pins has to pass. Should only one 
pin have inserted, should the 
two have been wrongly placed, a system of links 
in the device stops the tray before it can go any 
f rther. Kither of the errors just mentioned might 
cause the tray to get out of line when a change of 
direction occurred, the deflecting guide plates which 
would ensure correct discharge being thus missed. 
No pins are used for the trays discharging at the 
terminal branches. 


been or necessary 


The mechanism of the automatic inspection device 
is shown in Figs. 37 and 38, on this page. In way of 
each of the four notches in the front plate is a pair of 
rubbing strips arranged in series, with which strips 
the tops of the pins make contact as the trays are 
carried through the device. The first strip, seen 
to the right of Fig. 37, is suspended directly from the 
ends of a pair of levers, the are through which thes 
levers swing giving a vertical movement to the 
strip. The second strip has also a vertical move- 
ment, but it derived from rocking bell-crank 
levers, which actuate guided rods attached to the 
strip. ‘These levers are connected by links to the 
levers of the first strip. A tray entering the 
device, the first pin of such a tray being indicated 
at a, causes the first swinging lever to be pushed 
back by the pin and, when that lever has reached 
the position shown in dotted lines, the rubbing strip 
bears on the end of the pin. The displacementiof the 
first strip results in the raising of the second strip to 
the level of the first one and no obstacle is, therefore. 
presented to the pin to prevent it passing under this 
second strip. By the time the first pin is below 
the second strip, the second pin has come under the 
first strip and this keeps the second strip elevated, 
a condition indicated by the pins marked 6, 6. The 
tray, assuming that both pins are in line in the 
direction of travel, thus passes through the device 
without interruption. 


18 


But, if there is only one pin it will be obvious that, 
as soon as the single pin is clear of the first strip, 
there is nothing to keep that strip in the open 
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position and, in consequence, it falls by its own 
weight along with the second strip. When the pin 
reaches the second strip it is, of course, arrested 
as indicated by the pin marked ¢ and the tray 
is removed for correction. The belt is not stopped, 
but continues to run on under the stationary 
tray. It will be clear that, if there are two pins 
in the tray but they have been placed out of 
line, the effect will be exactly the same as if only 
one pin were present, as each pin would then actuate 
a different set of strips. It should be noted at this 
point that two pins in line are not fitted to provide 
this check, but to guide the tray 


are necessary 





round the corners of the conveying system. One 
pin only would not prevent the tray from slewing 
on the belt, with the result that it might engage with 
the wrong set of guide plates. The rubbing strips 
are 1} in. wide, although the pins are only § in. in 
diameter, this width giving a margin for possible 
slight displacement of the tray. The curved front 
to the second rubbing strip allows for possible differ- 
ences in the lengths of the pins. 

The tray-conveyor belts are all 1 ft. 6 in. wid 
and run at a speed of 150 ft. per minute. The 
maximum load is 1,000 Ib. and the average load 
700 Ib. The system is, for the most part, sup- 
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Fic. 41. 


ported from the columns of the building and the | there are three right-angle turns in the conveyor) 12a and 12b. 
general structure is that of light angle-iron girders, | system, 12, 12a, 12b, and 12c. 


BRANCH ON TRAY CONVEYOR. 


a3 shown in the typical details of Figs. 39 and 40, | 


opposite. The belts do not run in troughs and are 
supported as shown in Fig. 39. The top strand 
travels over a smooth steel plate, 16 I.W.G. thick, 
attached to and stiffened by deep angles at the 


sides, this support being necessary as this strand | 


carries the loaded trays which it is essential to keep 


travelling at a uniform level in order to ensure | 


correct contact of the pins with the guide bars. 
The lower strand of the belt, which carries the 


empty trays, runs over idlers 3} in. in diameter by 


14} in. long, attached to the angles which form the | 


bottom member of the gantry. Lateral movement 
of the tray on both strands is prevented by beaded 
guide rails some 2} in. above the belt surface. The 
top horizontal strand of the belts is about 10 ft. 
11} in. above the floor and Conveyors 11 and 12 
begin at a height of about 2 ft. 4 in. above the floor, 
measured from the start of the top strand. In order 
to rise from one level to the other, Conveyors 11 


}; one 


ind 12 are inclined at an angle of 15 deg. to the} 


horizontal, a slope which, to prevent the trays from 
slipping, necessitates them being of considerable 
length. As both strands of the belts are 
riser conveyors are inapplicable at this point. 
The construction of Conveyor 12 is shown in 
Figs. 43 and 44, Plate XXIII. The top strand of 
the belt is carried on smooth plates and levels out 
horizontally at the top. The bottom strand 
arried on idlers for about half its length, at which 
point, as will be recognised in the lower part of 
Fig. 44, it drops below the lower member of the 
vantry and the continuity of the incline is main- 
tained by a chute down which the empty trays 
slide by gravity to the loading point. Some of 
these trays, awaiting removal from the chute, 


18 


are visible in the view of the loading point given 
As will have been gathered from Fig. 2, 


in Fig. 57. 


used, | 





Fie. 42. 


TERMINAL Point oF TRAY CONVEYOR. 


It consists of a 5-h.p. motor with a 


The first of these | speed-reducing Vee-belt drive to a countershaft from 


| which the head pulley of Conveyor 12a is driven by 
| roller chain. The pulley shaft is prolonged to carry a 
| bevel gear by which the head pulley of Conveyor 126 
| is driven. The arrangement will he clear from Fig. 47. 
|The tail pulley of Conveyor 12a drives Conveyor 12 


occurs at the top of Conveyor 12, and the second 
at the junction of Conveyor 12a with Conveyor 12d. 
Outline drawings of the latter are given in Figs. 45 
to 47, Plate XXIII. In the first place it should be 
understood that, at the points where the belts cross 









at right angles, there is no appreciable drop for the| by means of similar bevel gear. 


trays when they pass from one belt to the other, 


the change in level being practically only that of the reproduced in Fig. 58, page 536. 


A part of Conveyor 12d is shown in the photograph 
In the centre, to 


thickness of the belt, as one is immediately below | the right of the column, is seen one of the branches 


the other. 
belt being situated beyond the belt crossing it, an 
arrangement which will be best understood by 
reference to Fig. 47. 

In this view it will be seen that the “ trough” 


This involves the head pulleys of each | from the conveyor to one of the secondary-sorting 


bays. Immediately above this branch is a full 
tray on the top strand of the belt travelling from 
right to left. It is being diverted past the branch 
by a straight guide bar on which its two pins bear. 


in the inner angle of the junction is at an angle of | Had its destination been down the branch, the pins 
| would have been in a different position transversely, 


45 deg. to both belts, and that this apparently 


leaves a gap of triangular contour at the belt level. 


The gap is, however, filled in by a plate and the 
trays are, therefore, not tilted as they cross from 
belt to the other. 


| 


They must, however, be | 


swung round at the crossing, for it is clear that the | 


tray coming along Conveyor 12a, in Fig. 47, will 
be presented sideways to Conveyor 12). The 
swinging round is effected by a curved guide plate 
forming the outer wall of the junction, and the trays 
are thus guided on to the following belt in their 
proper aspect relatively to that belt, independently 
of whether they are fitted with pins or not. It is 
to give room for the swinging movement of the 


and would have engaged with the curved guide bars 
visible just below the straight one, and the tray 


| would have been turned off at a right-angle. Trays 


without pins travel straight on to the terminal 
branch. The two trays seen on the lower strand of 
the belt are returning from another selection to the 
loading point. They are empty and are travelling 
from left to right. The tray on the inclined roller 
conveyor is also empty, and has come from the 
branch to join the other two. The end of the 
inclined conveyor is fitted with a plain hinged 
plate which is sufficiently light to be readily pushed 


|up by the trays on the lower strand when they 


baskets that the sharp inner corner of the troughs | 
| from the branch to reach the belt without a drop or 


is replaced by the “angled” corner. The transfer- 
ence of a tray from one belt to the other by the 
guide plates is smoothly effected, and inspection of 
the conveyors at work showed no tendency for them 
to jam at the junction. The drawings Figs. 45 
to 47 show the lay-out of the belt-driving gear and 
tensioning gear. The drive for Conveyors 12, 12a, 
126 and 12c is situated at the junction of Conveyors 





pass the junction, and otherwise allows a tray 
fouling the tray below it. 

A view of the last branch on Conveyor 126 is 
given in Fig. 41, above, this conveyor being 
visible on the left. The vertical belt seen at the 
extreme right is the tensioning-gear portion of 
Conveyor 12c, lying at right angles, in plan, to 
Conveyor 12b. The discharge chute of the branch 
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is situated below an inclined loading belt. 


gravity down the chute, a curved portion of which, 
at the bottom, checks their momentum. In the 
illustration, full tray is just being removed 
from the chute. The contents of the tray thus 
received are delivered to the sorters seen to the 
left. The pins are taken out and placed in the 
empty tray, which is then placed, as shown, 
against a stop on the inclined conveyor for delivery 
to the lower strand of Conveyor 12b. The inclina- 
tion is too steep for a plain belt to take up the 


a 


trays without slipping, so a narrow belt, fitted | 


with spring fingers, is employed. The baskets are 
not carried on this belt, but on a smooth plate which 
forms the bottom of the trough and through a slot 
in the centre of which the fingers project. 


As the | 


|situated near the loading point of Conveyors 11 | lapped joints, spaced at about equal intervals across 


jon the tray conveyors to the secondary sorting | however, the value of the investigation was greatly 








belt travels the fingers pick up the waiting trays | 


and carry them up the incline as seen. 

The construction of a branch is shown in the 
drawings, Figs. 48 to 54, Plate XXIII. Its inclined 
belt is independent of the conveyor belt to which 
it delivers the trays and is given a curved path 
at the top of the incline by means of rollers, as 
seen in Fig. 48. On leaving the live belt the trays 
are deposited on an incline provided with idler 
rollers. This is seen to the right of Fig. 48, and the 
trays slide down it to the bottom strand of the 
conveyor belt. The chane in level is effected by 
diverting the roller incline to one side of the chute 
from the upper strand of the conveyor, as indicated 
in Fig. The arrangement of the discharge 
chute and inclined return conveyor one above the 
other is adopted for the branches forming 7 of the 
9 selections, but a somewhat different one is em- 
ployed for the terminal points of Conveyors lle 
and 12c, the discharge chute and the inclined return 
conveyor being side by side. The terminal point of 
Conveyor llc is shown in Fig. 42, page 525. The 
arrangement is simpler and is adopted as there is 
more room at the terminal points than there is at 
the branches. It will be noted that there are no 
pins in the full trays seen in Fig. 42, for, as the 
trays come directly to their destination from the 
loading point, no pins are required to divert them. 
It may also be noted that the tray on the right, 
which should normally be empty, contains some 
letters. These, owing to an error in primary 
sorting, have come to the wrong selection and are 
being returned to the loading point where such 
errors corrected. The inclined finger con- 
veyors are driven by independent motors in all 


~* 
). 


are 


cases. A detail of their construction is given in 
Fig. 52. 
Several other conveying systems in the letter 


All are shown 
Certain of the mail bags 
Pleasant containing packets mixed 
of letters, the bundles represent- 
ing a primary-sorting operation already _ per- 
formed As both packets and letters 
arriving in these bags are stamped at the original 
receiving office, the packets do not need to be 
delivered to the packet-stamping table nor the 
letters to the facing tables. The packets and 
bundles of letters are dealt with at the bag-opening 
table seen to the north of the facing tables in Fig. 2 


office yet remain to be described. 
in Fig. 2, Plate XV, ante 
Mount 
bundles 


reach 
with 


elsewhere. 


This table resembles tae facing tables in that con- 
veyor belts run above it for the whole length, but 
differs from them by the fact that, instead of the 
two strands of single belt delivering material 
in opposite directions, there are two separate belts, 
both delivering to the same end, viz., the west, of 
the table. The lower belt, driven by its own motor 
of 1 h.p., delivers the separated packets down a 
chute on to Conveyor 5, which runs in the basement 
and emerges on the ground floor, by an inclined 
portion, at a point near the discharge chutes of the 
packet-distributing Conveyor 17). Conveyor 5 
discharges into baskets which are dealt with at the 
secondary packet-sorting stations near by. It 
1 ft. 6 in. wide and runs at a speed of 200 ft. per 
minute, being driven by a 3 h.p. motor. The 
maximum load is 1,000 Ib. and the average load 
800 Ib. A system of signal lights informs the 
operators at the bag-opening table when the con- 
veyor is running. 


a 
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The upper belt on the bag-opening table is con- 
tinuous with Conveyor 21. 


The portion at the end 


| secondary-sorting 


The full | of the table is inclined to deliver to a length situated | the steel aerofoil to reproduce four backward lapped 
trays, when turned off the conveyor belt, slide by | near the ceiling so as to provide a clear passage | joints parallel to the span, the vertical edge at the 


underneath. The discharge point of Conveyor 21 is 
and 12. The bundles of letters are delivered to a 
table by a steel chute, from which table they are 
distributed to appropriate baskets for dispatch 


stations. Conveyor 21 is | ft. 4 in. wide and runs 
at a speed of 150 ft. per minute. It is driven by 
a 2-h.p. motor and has maximum and average loads 
of 800 Ib. and 500 Ib., respectively. 

The remaining conveyors are chiefly concerned 


| with material coming from and delivered to the | 


station of the Post Office Railway below the sorting 
offices. Conveyor 8 handles bags of material made 
up at the north secondary-sorting area of the office. 
It is 3 ft. wide, runs at a speed of 200 ft. per minute, 
and is driven by a 4-h.p. motor. The maximum 
load is 2,000 Ib. and the average load is 1,500 Ib., 
and discharge is down a spiral gravity chute to the 
railway platforms. The conveyor is loaded through 
chutes on the floor of the sorting office near the 
fittings. Conveyors 9 and 9a 
and 10 and 10a convey bags from the north loading 
platform. They are situated in the basement and 
are arranged as shown in Fig. 2. These bags are in 
transit and leave the sorting office without 
been opened. Chutes on the floor and at the top of 
the spiral chute itself enable bags made up in the 
sorting Office to be loaded on these conveyors. All 
of them are 2 ft. 4 in. wide, run at a speed of .180 ft. 
per minute and are driven by 5-h.p. motors. The 
maximum and average loads are 1,400 Ib. and 
1,000 Ib., respectively. Conveyor 4, which also 
deals mainly with transit material, has already been 
referred to on page 356, ante. 

Incoming material from the railway, in the form 
of mail bags to be dealt with in the office, is handled 
on the floor of the office by Conveyors 15 and 16. 
The bags are lifted from the platform level te the 
ground-floor level, a vertical distance of 50 ft., by 
two bucket elevators. The buckets are of steel 
and measure, at the mouth, 3 ft. 9in. wide by 2 ft. 3 in. 
from front to back. They are 1 ft. 9 in. deep and 
the space between the chains on which they are 
carried, as well as the spaces between the buckets, 
are filled in by a rubber belt. The speed is 75 ft. 
per minute and each elevator will handle a maximum 
load of 2,240 Ib., the average load being 1,120 Ib. 
One of the elevators discharges on to Conveyor 15, 
by way of a short horizontal belt 4 ft. wide running 
at 150 ft. per minute. Conveyor 15 is of the same 
width, but runs at a speed of 300 ft. per minute. 
It is driven by a 5-h.p. motor and discharges on to a 


slow-moving belt of the type shown in Fig. 14, 
page 366, ante, for convenience in removing the 
bags. The other elevator discharges first on to a 


short belt which, in turn, discharges on to Conveyor 
16. This conveyor is 3 ft. 6 in. wide, runs at a 
speed of 250 ft. per minute and is driven by a 2-h.p. 
motor. It discharges on to Conveyor 15. There 
is also a lift from the railway to the sorting office, 
though this is now chiefly used as a standby. 


(To be continued.) 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 442.) 


AERODYNAMICS DEPARTMENT—continued. 


THE value of smooth wing surfaces is an important 
point in favour of sheet-metal covering as against 
fabric, but the metal construction has the objection 
of introducing surface irregularities such as rivet 
heads or lapped joints. A very interesting investi- 
gation of such effects has accordingly been carried 
out over a range up to a Reynolds number of 
8 10° by means of a model wing mounted in the 
compressed-air tunnel for balance measurement. 
The aerofoil, of 4-ft. span and 8-in. chord, was 
made of steel to the symmetrical section N.A.C.A. 
0012. For the tests on rivet heads the upper and 
lower surfaces of the wing were covered with thin 
copper sheets upon which were stamped indentations 
representing round-headed rivets, spaced } in. apart, 
in rows parallel to the span. Subsequently, copper 
sheeting 0-006 in. thick was similarly affixed to 


having | 








} " 
The number of 


overlap facing the trailing edge. 
the chord, was not changed and the foremost lap was 
thus about 20 per cent. of the chord to the rear of 
the leading edge. In the case of the rivet tests, 


increased by making successive experiments with 
‘the front four rows of rivets omitted, then with a 
| further row omitted, and finally with all the rivets 
|removed. Figs. 23 and 24, page 527, have been 
| prepared to show the results of these modifications 
on the minimum profile drag and maximum lift. 
In the case of the drag curves, a very interesting 
|contrast is that the lapped joints increase the 
drag at all Reynolds numbefs by an approxi- 
| mately constant amount, whereas the effect of the 
rivets tends to become Jess marked as the Reynolds 
| number increases. The greater importance of having 
the front of the wing smooth, as compared with the 
|rear, is indicated by the relatively large effect on 
drag of the front four or five rows of rivets as 
| compared with the eight or seven rows behind the 
| point of maximum thickness. Also noteworthy is 
the fact that the difference in drag due to the fifth 
row of rivets does not reveal itself until fairly high 
Reynolds numbers have been attained. As regards 
maximum lift, the influence of the lapped joints is 
not important, the slight increase in lift coefficient 
without appreciable change of the characteristic 
| shape of the curve, shown by Fig. 23, being probably 
| the result of unavoidable differences between the bare 
and covered aerofoils rather than a true effect. 
Similarly, the effect of seven or eight rows of rivets 
on the rear portion of the aerofoil is not very 
important, and the only noteworthy point, as regards 
maxizium lift, is the rapid fall which occurs at high 
Reynclds numbers when the front rows, making 
12 cows of rivets in all, are present as well. 

Tue utility of the exploring Pitot tube, it should 
be noted, is not restricted to determinations of 
drag. One other very instructive application is 
concerned with the detailed study of the components 
| of aeroplane-wing resistance, and in particular with 
the determination of the position at which the air 
flow over a wing changes in character from lamina 
to turbulent. The importance of research along 
these lines from the fact, which will be 
evident from the resistance curves for a flat plate, 
Fig. 21, page 441, ante, that the intensity of skin- 
frictional resistance over surface much 
when the flow in the boundary layer is laminar 
than when it is turbulent. Experimental research 
has already established that near the leading edge 
of a wing, and for some distance downstream, the 
boundary layer adjacent to a smooth surface is, 
in fact, laminar and that it becomes turbulent only 








arises 


a is less 


as the result of de-stabilising agencies such as 
surface irregularities and pressure gradients. Evi- 


dently the resistance would be greatly diminished 
if the laminar type of flow could be induced to 
persist over the entire wing surface, and the effect 
on the total resistance of a complete aeroplane 
would be marked inasmuch as the skin friction 
over the wings is a large proportion of the whole in 
modern types of machine. Research in the com- 
pressed-air tunnel is accordingly in progress, to 
investigate these matters with model aerofoils fitted 
with pressure holes over the surface, whereby the 
pressure distribution can be explored and hence the 
contribution of form drag computed. In addition, 
open-ended Pitot tubes are traversed close to the 
surface across the span, i.¢., from the trailing edge 
towards the leading edge, the observations of total 
head and of abrupt changes thereof serving to 
locate the transition region in which the flow in 
the boundary layer changes from the laminar to 
the turbulent type. It has been found already 
that the factors and features under consideration 
are sensitive to Reynolds number, and the ability 
to control this condition by means of a variable- 
density wind tunnel is obviously of the greatest 
service. 

Prominent among the balance measurements 
that have been carried out over a large range of 
scale is a series of drag tests on seaplane huils and 
on streamline bodies of various ratios of slenderness. 
The air resistance of this tvpe of form is so low that 
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difficulty has been experienced in estimating with | some degree of success, though it is realised that | stability, also, almost equally important effects are 


sufficient accuracy the drag of the model supports | 0 shape of thermocouple can measure the true 
and the correction to be applied for the variation | temperature of air in which dynamic compressibility 


of static pressure along the tunnel. The latter | 


difficulty arises mainly from the fact that the static | under suitable conditions, it should be possible to 
pressure in the compressed-air tunnel does not vary | deduce all that is required for the purpose of 
| sufficiently accurate Pitot-traverse measurements of | tentative conclusions is being made, but the problem 
observations of | is so important as to demand experimental treatment 


in linear relation to axial distance as it does in the 
older types of atmospheric tunnel. Other special | 





effects can occur. It is thought, on the whole, that 


drag by making simultaneous 


complication that other features of the monoplane 
| design can so modify the slipstream effects as to 
|make them either favourable to stability or the 


|reverse. The fullest possible use of these rather 


| attributable to the slipstreams, with the additional 
| 


work includes tests of the much-used American | thermocouples, static pressure, and total head, and | in detail. A research has therefore been put in hand 


aerofoil, section N.A.C.A. 23012; of a model wing 
fitted with a Handley Page slotted flap; and an 
elliptic cylinder of which the major diameter was 
six times the minor diameter. The last investiga- 
tion was intended to provide data for comparison 
with recent attempts to predict from theoretical 
considerations the maximum lift of such a section at 
high Reynolds numbers. } 

A further application of the Pitot-traverse tech- | 
nique which may be noted is to the measurement of | 
the drag.of wings exposed in the high-speed tunnel | 
to air moving at speeds approaching those of sound. | 
Such wake explorations, indeed, are considered to | 
give more reliable results than direct measurements | 
by means of the electrical balance fitted to this 
tunnel. In general, the balance measurements have | 
been found somewhat to exceed the comparable | 
results of a Pitot traverse, and this gives a clue to | 
the source of discrepancy which is believed to| 
reside in irregularities of flow near the tips of the 
balance-tested models. These errors presumably 
arise from the small size of the working section of 
the high-speed tunnel, and to the same cause may 
be ascribed a great deal of difficulty initially 
encountered in the operation of the balance itself. 
The components were inaccessible and all clearances 
reduced to a minimum in order to avoid leakage of 
external air into the experimental jet. After a| 
good deal of preliminary trouble and some trifling | 
modifications of design, the balance is now working 
successfully and measurements of lift, drag, and 
pitching moment have been carried out on a number 
of wing sections at air speeds up to 80 per cent. of | 
the speed of sound. Great refinement is necessary 
in the construction of the models, which are only a | 
few inches long and are made as a rule of polished 
steel or brass. One of the earliest experiments, | 
made with a view to furnishing design data relative 
to engine housings on high-speed machines, related | 
to the effects of adding a typical shape of engine | 
nacelle to an aeroplane wing, or, alternatively, of | 
thickening the central portion of the wing. In| 
either case, the relatively abrupt, though actually | 
well-rounded, bulge was found to be less detri- 
mental than might be expected. A sudden increase 
of drag coefficient occurred at a critical air speed, 
which was much the same for the nacelle as for | 


the locally thickened wing, but which was an} 
appreciably larger proportion of the speed of sound | 
than the critical speed of a plain wing of uniform | 
thickness equal to the thickness of the local bulges | 
in the other two designs. As the outcome of this 
and similar experiments at high speeds, the important 
general conclusion has emerged that the abrupt 
increase of drag of a model commences when the 
local speed at some point on its surface first reaches 
the velocity of sound. It will be readily appreciated, 
of course, that while the speed of an aeroplane as a | 
whole may be less than that of sound, the local air 
speed relative to the surface, due to some surface | 
irregularity or exterior fitment, may equal or exceed | 
that of sound and consequently give rise to a shock 
wave and greatly increase resistance by compression 
of the air. Theoretical calculations, based on this | 
conclusion, have accordingly been made on a| 
number of elementary shapes in order to estimate 
the speeds of general translation at which this 
effect may be expected to occur on various parts of 
an aeroplane. 

A matter having a potentially important bearing | 
on engineering technology has arisen in connection | 
with the use of the Pitot-traverse method of drag 
testing at very high air speeds. It appears that 
some uncertainty in results so obtained may arise 
from a lack of knowledge of the air density in the 
wake. The pressure of the air can be readily deter- 
mined, but the measurement of temperature presents 
considerable difficulty. Attempts to explore the 





| 


high-speed wake behind an aerofoil with various 
designs of thermocouple have, nevertheless, led to 


correcting the temperature readings for the heat 
input to the thermocouple by the impact of the air. 

Stability and Control. Kite Balloons.—The pre- 
dominant question in connection with aircraft 


stability is still—as it has been for the past year or 


two—-that of accumulating experimental data rela- 
tive to monoplanes. In particular, the low-wing 
monoplane presents problems which can be com- 
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pletely solved only by lengthy researches, and the | 


rapidity with which new designs are being brought 
out by manufacturers, each of which demands 
separate consideration at least on points of detail, 
is not the least of the difficulties with which the 


| stability investigators at the Laboratory are con- 


fronted. The whole subject is the more urgent in 
that new types of low-wing monoplanes have recently 
been found, on test flights, to have a lower degree 
of longitudinal stability than their designers had 
expected. In order to improve this position expedi- 
tiously, data regarding full-scale experience have 
been supplied by a number of aircraft firms, and 
they have been analysed at the Laboratory for 
comparison with the stability characteristics which 
might have been predicted for the machines con- 
cerned from the meagre experimental results pre- 
viously available from wind-tunnel work. Many 
points of general value have emerged, among them 
the conclusion that some loss of stability is attri- 
butable to the effects of engine nacelles on pitching 
moment. The de-stabilising moment of nacelles 
turns out to be much greater than was commonly 
appreciated, with the result that tail surfaces were 
too small, or the centre of gravity of the whole 
machine too far to the rear, for adequate stability 
in flight. The size of the engine nacelles seems to be 


the most important factor, the de-stabilising moment | 


in the case of large nacelles being equivalent to 
moving-the centre of gravity as much as 10 per 
cent. of the wing chord. As regards longitudinal 





|on a model of a typical monoplane incorporating 
| internal driving mechanism for either a single screw 
or for two airscrews projecting from wing nacelles. 
An extensive programme has been arranged, which, 
|when the more pressing problems referred to have 
| been solved, will include a study of the effects of 
| landing flaps on stability. Eventually it is proposed 
| to survey the whole subject of landing and take-off 
|and to determine experimentally the influence of 
| the proximity of the ground-—-an important con- 
| sideration with low-wing monoplanes—on trim and 
stability. 

For studies of lateral stability, on the other hand, 

|a different type of experimental technique is in 
| course of development. It has been demonstrated 
| mathematically that a model aeroplane, suspended 
|in the airstream of a wind tunnel at the end of a 
|long rod, can be made to exhibit fairly accurately 
the lateral stability characteristics appropriate to 
free flight provided that certain conditions control- 
ling the mass, aerodynamic lift and degrees of 
|freedom of the model are observed. Tentative 
‘trials of the method have given promising results 
|and its detailed development is accordingly being 
actively pursued since it offers a means of investi- 
gating the lateral stability of new designs far more 
simply and quickly than is possible by the analytical 
procedure based on intricate and laborious measure- 
/ments of stability derivatives hitherto employed. 
| Work previously in hand on lateral-stability deri- 
vatives has, of course, been completed, one of the 
most important researches being a study of the 
lateral stability of a single-engined high-wing 
monoplane with airscrew running. Particular atten- 
tion was devoted to the effect of the slipstream on 
| the yawing moments due to sideslip and to rudder 
setting, the accuracy of measurement being improved 
by the use of a large model representing a Puss Moth 
aeroplane to a scale of one-quarter full size. Among 
the more interesting discoveries was the fact that 
the yawing moment due to sideslip was affected not 
|only by the general down-wind speed of the slip- 
stream, but also by the rotation of the slipstream 
at the tail. The lateral stability, thus, depends not 
only on the thrust of the airscrew, but also on its 
efficiency. When sideslip and rudder setting are 
| both zero, the sign of the yawing moment due to the 
| slipstream was found to vary according to the 
| direction of rotation of the screw and the position of 
| the airscrew axis with respect to the aeroplane as a 
|whole. The publication of these results completes 
| the comprehensive investigation of the stability of 
|the Puss Moth aeroplane, which was selected some 
years ago as typical of single-engined high-wing 
monoplanes, and it may be presumed that attention 
will now be for some time directed almost exclusively 
to low-wing types. 

In the particular matter of the influence of 
| rolling motion on lateral stability, recent com- 
| parative model and full-scale experiments on a 
Falcon aeroplane have revealed an interesting effect 
of body-wing interference. It was found that when 
the machine was fitted with a certain wing, having 
a geometrical dihedral angle of 5 deg., the effective 
dihedral was about zero, with the consequence that 
only a very small rolling moment was present when 
| the machine was yawed. Since the wing in question 
| was highly tapered (4-4 to 1) it was naturally 
|thought, at first, that the loss of lateral stability 
| was due to the taper. Further experiment, however, 
| revealed that the rolling moment could be recovered 
if the aeroplane were converted to the high-wing 
arrangement with the same marked taper as pre- 
viously. Eventually, the loss of rolling moment was 
|traced to interaction between the body and the 
| wings when the latter were in the low position. 

From other considerations, however, the Falcon 
| machine with highly-tapered wings was found to 
| be difficult to handle on the full scale, largely on 
|account of wing-drop. The whole question of the 
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design of wing tips to avoid this undesirable rolling 
at incidences near the stall is, therefore, being in- 
vestigated, but it is proving a difficult subject for 
wind-tunnel research, since the characteristics of 
this rolling behaviour are intimately associated with 
the shape of the lift curve in the neighbourhood of 
the stall, which is known from past experience to 
he very susceptible to scale effect. It is, therefore, 
regarded as highly necessary for any conclusions 
drawn from model tests to be checked and con- 
firmed by full-scale tests before being accepted for 
design purposes. So far, the only definite informa- 
tion to be advanced is that well-designed wing-tip 
slots are an effective remedy for wing-dropping 
tendencies. Work is proceeding with the object of 
achieving completely satisfactory performance with- 
out recourse to slots, but it must time 
before any precise design data bearing on this point 
ire issued for publication. 


be some 


In the associated subject of aircraft controls, the 
most pressing problem at the moment arises from 
the high speeds of flight now being attained, which 
necessitate aerodynamic balancing of the control 
surfaces, in order that the pilot may be able to 
use them for long periods without undue fatigue. 
The forces exerted by the air on the control surfaces 
inerease very rapidly with increase of aeroplane 
speed, so that for large, fast machines, the balancing 
At the 
same time, it is the more desirable to make a neat 
joint at the control hinge, so that resistance shall 


needs to be very accurately carried out. 


be increased as little as possible by roughness or 
surface discontinuities Experimental work 
accordingly in hand to investigate the effects on 
of varying the front part of 
surfaces, attention being given simultaneously to 
the merits of fittings in the nature of “ curtains,” 
which cover more or less completely the gap at the 


Is 


balancing control 


hinge and hence improve the resistance of the whole 
assembly 

One other aspect of the landing problem concerns 
the use of quickly-operable flaps for control of glid 
ing angle immediately prior to landing an aeroplane 
on the ground. Some time ago, a device of this 
sort, embodying a number of features which had 
been found by wind-tunnel trials to be essential for 
its practical success, was developed at the Labora- 
tory, and has now been tested in flight by several 
pilots on the staff of the Royal Aircraft Establish 
Favourable reports are forthcoming, the 
general opinion being that the special properties of 
verodynamic balance and rapidity of operation are 
very helpful during the approach glide and during 
the actual landing 


ment, 


Most of the stability investigations in progress 
at the Laboratory relate to the conditions of straight 
flight and may, therefore, be studied « xperimentally 
in wind tunnels. Important problems do arise, how 
ever, in connection with stability in curvilinear 
flight, and for this class of « xperiment the whirling 
arm used to the aircraft model a circular 
motion through the air at constant speed in a hori 
zontal plane 
of was given during the Annual 
Visitation, the subject of the stability investigation 
being a kite balloon 


Is ive 
An interesting demonstration of this 
piece apparatus 
The extensive use now being 
made of tethered balloons has raised the question ot 
their improvement from the point of view of steady 
flying at different heights kixperience has shown 
that it is not easy to design balloons so that they 
ire stable on all lengths of cable up to the maximum 
determined by their lift, and the 
progress are to measure the 


experiments mn 


forces which come into 
iction when the balloon is swinging sideways or 
turning. The model on view. made of 


wood, was supported by wires from a 


varnished 
n octagonal 
frame in the end bay of the whirling arm, the latter 
being fitted with two vertical aerofoils upstream of 
the model to correct for the small radial component 
of flow due to the motion of the 
that the air flow past the model itself 
truly tangential to its orbit. The suspension 
such as to allow freedom of the model in vaw. th 
extent of the restricted. 
Force measurements were achieved, v« ry ingeniously, 
by means of an oil-filled system of flexible metallic 


arm, and thus to 
ensure was 


was 


motion being, of course. 


bellows and inter-connecting copper piping. The 
frame to which the balloon was fixed was con 
nected to the common junction of two coaxial 
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bellows, so that an aerodynamic yawing moment on 
the balloon tended to compress one bellows and ex- 
pand the other. By means of the oil transmission, 
an equal force was imparted to a similar pair of 
bellows, the junction between which was connected 


|through an appropriate lever to a small balance 


mounted at the centre of the whirling arm. This 
balance, being of the electrical type, in which applied 
forces are counterpoised by the force between 
parallel coreless coils, could be operated through 


conductors and slip rings while the whirling arm was | 


in rotation. A practical difficulty of some interest 
in connection with this arrangement has been that 
f preventing air from accumulating in the oil 
system. It has proved quite useless merely to 
provide a high point to which air could rise, and 
the trouble has been surmounted only by first of all 
subjecting the oil to continued low pressure before 
use, and later evacuating final traces of air from the 
oil system after it was full. The work is now pro- 
ceeding satisfactorily, and the analysis of the aero- 
dynamic measurements is indicating the directions 
in which modifications of the balloon should be 
made in order to improve its stability. 


(T'o be continued.) 








THE BUILDING TRADES 
EXHIBITION AT OLYMPIA. 


(Concluded from page 444.) 


In concluding account of the 
Building Trades Exhibition at Olympia, it may be 
stated that while the displays generally retained 
their attractiveness and showed continued evidence 
of good workmanship and sound material, the 
proportion of new exhibits was less than in former 
condition due, in part at least, to the 
preoccupation of many participating engineering 
firms with the manufacture of standard products 
in connection with the defence programme. 

Messrs. J. Sagar and Company, Limited, Canal 
Works, Halifax, had dozen examples of 
woodworking machinery on view, several of which 
were of new design. One of these, an electrically- 
driven four-cutter planing and moulding machine, 
has some novel features and is illustrated in Fig. 19, 
opposite. It is made in two sizes, to take material 
$ in. wide by 3 in. thick and 7 in. wide by 4 in. 
thick, respectively, the smaller machine being that 
exhibited illustrated. All the spindles and 
the feed motion are driven by separate motors. 
The smaller machine has three feed speeds, viz., 20 ft., 
40 ft. and 60 ft. per minute, while six speeds are 
provided in the larger one, the range being from 
10 ft. to 60 ft. per minute. The speed changes are 
obtained through a gearbox having solid-steel 
years mounted on six-splined shafts and running 


oul recent 


years, a 


some 


and 


in an oil bath. Both the upper and lower feed 
rollers are adjusted by handwheels. All four 
cutter-heads have both horizontal and _ vertical 
adjustment and all may be quickly removed. The 


irrangement of the vertical cutter-heads can be made 


out in the illustration. They are driven by vertical 


motors through enclosed Vee-belts, the blocks 
having adequate guards provided with chutes, 
as seen, for connection to a dust-extracting plant 
or unit. These guards are removable for access 
to the cutter-block. In the small machine, the 
motors for the top and bottom cutter-heads are 
each of 5 h.p. The vertical cutter-head motors 


have 4-h.p. motors. The spindle speed is 7,000 r.p.m. 
In the larger machine, the motors are of 7} h.p. 
and 5 h.p., respectively, and the spindle speed is 
5,000 r.p.m 

All the spindles are mounted in ball bearings in 
barrel housings, which are utilised to give horizontal 
movement for the top head, vertical movement for 
heads, and horizontal and_ vertical 
movement for the bottom head. The top and 
bottom heads are guarded and fitted with exhausting 
chutes in the same way the vertical heads, 
and the drive is by multiple-Vee ropes. Suitable 
pressures are provided in front and behind the 
top head, the head having a fence-type side pressure 
which controls the timber on its approach to the 
block it the block. The 


the vertical 


as 


ire 


top and also leaves 


as 


front vertical head carries a chip-breaking spring- 
tvype 


loaded 


pressure 





An adjustable spring-loaded | Internal expanding brakes are fitted, which 
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type roller pressure is fitted in front of the fence- 
side head. The pressure over the bottom head is 
carried on a weight-loaded bar which can be 
instantly swung out of the way to give access to 
the bottom head. The table before the bottom 
head is adjustable vertically for depth of cut and 
horizontally to give clearance for moulding cutters. 
All the motors are controlled by ccntactor switches 
and are operated by separate start push buttons, 
master stops being provided at the feeding-in 
and discharge ends to close down all the motors 
simultaneously. Visual signals indicate which 
spindle is running. When any of the starting 
buttons is pressed, a red light to show 
that the spindle concerned is alive, this light 
disappearing when the master stopping button is 
actuated. 

An exhibit which attracted a good deal of atten- 
tion on the stand of Messrs. James Beresford and 
Son, Limited, Cato-street Works, Birmingham, 7, 
was a light trailer fire-fighting pump. As present- 
day conditions call for a high degree of mobility in 
such a pump, this is provided for in two ways: first, 
by the use of a trailer for rapid transport over long 
distances and, secondly, by the mounting of the 
pumping unit on a stretcher-like frame with carrying 
handles, so that it can be readily removed and trans- 
ported to sites inaccessible to the trailer. This frame 
consists of light silicon-aluminium girders and base. 
It rests upon four helical springs and the pumping 
unit is carried on rubber mountings. This unit 
comprises a Beresford-Stork single-stage centrifugal 
pump constructed wholly of bronze except the shaft. 
which is of “ armour-chromed ” steel, and an Austin 
Seven four-cylinder petrol engine. The output 
ranges from 140 gallons per minute at a pressure of 
60 Ib. per square inch to 80 gallons per minute 
at 120 lb. per square inch, the total manometric 
suction being 11 ft. to 12 ft. It will throw a jet 
of water } in. in diameter over 100 ft. high. As 
ready priming is a very important factor in a fire- 
fighting pump, this is effected by an ejector actuated 
by the engine exhaust, the ejector, when the 
pump is drawing fully, being cut out by a hand lever. 

Objections commonly made to the use of an 
exhaust ejector are the liability of choking by carbon 
deposit and uncertainty of action. Messrs. Beresford, 


glows 


therefore, commissioned the National Physical 
Laboratory to carry out priming tests. Some 
five hundred of these were made in succession 


using a suction lift of 24 ft. to the centre of the 
pump inlet and 33 ft. of 3-in. suction hose. The 
average time taken to prime the pump was 21 sec., 
and, on dismantling at the end of the test, while 
the ejector showed a smooth film of carbon round 
the inlet of the high-pressure nozzle, the bore of the 
nozzle and the other parts did not appear to have 
been affected. The pump casing and suction hose 
were drained before each test. When the engine 
was idling, the ejector control valve and the throttle 
were both opened simultaneously and fully, the 
priming period being recorded as beginning with 
this operation and ending with the commencement 
of continuous delivery at a pressure of over 40 Ib. at 
the pump discharge. The delivery valve was partly 
open, its non-return action being relied upon to 
ensure sealing during priming. The discharge 
branch of the pump is fitted with a 2}-in. instan- 
taneous-release coupling and the chassis is provided 
with boxes for four 100-ft. lengths of 23-in. bore 
canvas hose with similar couplings and a 2}-in. 
copper branch pipe having a }-in. bore hexagon 
nozzle. The chassis also carries two 10-ft. lengths 
of 3-in. bore rubber and canvas suction hose, with 
appropriate strainers, while a complete set of tools 
is provided in a readily-accessible box. It may 
be mentioned that water is circulated through coils 
in the oil reservoir and round the engine by means 
of a by-pass from the main pump, but, as_ this 
flow does not exist in the priming period, thermo- 
svphon cooling is provided by a 2}-gallon tank 
situated above the engine and_used during this 
period. This tank is semi-cylindrical and is adjacent 
to a petrol tank of similar capacity and shape, the 
two together having the appearance of a single 
cylindrical tank. 

The chassis is mounted on two detachable wheels 
with pneumatic tyres and having ball-bearing hubs. 
are 
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| had an exhibit, this firm having in particular an 
| interesting outfit weighing only 30 Ib., which will 
operate a full-sized spraying pistol from an ordinary 
' lighting point supplying either direct or alternating 
current. Messrs. Aerostyle, Limited, 174-176, St. 
John-street, Clerkenwell, London, E.C.1, also had 
a full range of electric and petrol-driven compressor 
sets and spraying equipment. Improvement in 
detail since the last exhibition is shown in nearly all 
| the items on these three stands. 

Appropriate to the world conditions under which 
the exhibition was held, were a number of stands 
concerned wholly or in part with air-raid precau- 
tions. Of such exhibits may be mentioned an ex- 
ample on the stand of Messrs. Durasteel Roofs, 
Limited, Oldfield-lane, Greenford, Middlesex, this 
consisting of fire-protection panelling. The sheets, 
which are made in three thicknesses, viz., } in., 
} in., and % in., are made up of two steel plates, 
between which is a layer of asbestos composition. 
The sheets are punched at close intervals with a 
round-nosed tool, which leaves a projecting edge on 
the inner surfaces, this edge serving to key the 
sheets to the composition, which is, moreover, con- 
solidated under a pressure of 2 tons per square 
inch. <A panel which had withstood the action of 
| 31b. of burning Thermit, reaching a temperature given 
| as 5,400 deg. F., illustrated the fire-resisting capacity 
| of the material. Splinter-proof window shutters 
constructed of this material, together with impact- 
| absorbing sheets, formed another exhibit. A shutter 
|for this purpose was also shown by Messrs. G. 
| Brady and Company, Limited, Potts-street, An- 
| coats, Manchester, this being of the roller type, 
| with which the firm’s name is associated, provided 
| with a shock-absorbent surface. Messrs. “‘ 'Twisteel ” 
Reinforcement, Limited, 173, Kingston-road, New 
| Malden, Surrey, dealt with the problems involved on 
|a larger scale, their stand consisting of a full-sized 
reinforced - concrete shelter designed to give pro 
tection against explosive and incendiary bombs up 
to 25-lb. weight, and to resist the impact of debris, 
from an adjacent structure, of any height. The 
design embodies ** Twistecl ” high-tensile steel rein- 
forcement and the main chamber is protected by 
airlocks having gas- and blast-proof doors, a simi- 
larly proof emergency exit being situated in the roof. 
Messrs. Penmaenmawr and Welch Granite Company, 
Limited, Penmaenmawr, among examples of their 
products, showed a model of an underground shelter 
for domestic use, entered from the house and having 
an escape should the house be demolished. Messrs. 
Chamberlain Weatherstrips, Limited, 28, Bruns- 
wick, Liverpool, showed non-ferrous metal strips 
for sealing window frames against gas. Messrs. The 
British Steelwork Association, Steel House, Tothill- 
street, London, 8.W.1, showed educative models, 
illustrating the use of structural steelwork and sheet 
steel for air-raid protection. 

A feature of the exhibition which was more in 

| evidence than in that of 1936 was the extent to which 
Fic. 20. Avromatic Atr-CompRessor PLANT; Messrs. Lacy-HULBERT AND Company, LIMITED. | attention is being paid in buildings to prevent the 

| transmission of noise. One example was a com- 
operated manually from the front of the tow bar, being mounted on a horizontal air receiver 4 ft.| pletely soundproof room on the stand of Messrs. 
and have also an over-run mechanism. The tow bar | long by 12 in. in diameter. The panel at the end Gliksten Doors, Limited, Carpenters-road, Strat- 
is fitted with a crossbar for manhandling and two! carries the motor-control gear and the frame near | ford, London, E.15. The room was constructed 
15-ft. drag ropes are provided. The unitis stabilised, the compressor supports a light cover which serves | from ‘ Wellinlith” light-weight building — slabs. 
when detached from the towing vehicle, by adjust-|as a guard for the belt drive and keeps dust away | This material, which weighs, on the average, 25 |b. 
able, quick-operating legs. A small two-man hand- from the working parts. The compressor is of the | per cubic foot., appears to be a tangled mass of fibre 
operated fire-pump on Messrs. Beresford’s stand | single - stage air - cooled type with a horizontal | about the size of straw, compressed and bonded to- 
was also noticeable as being compact and readily | cylinder containing two pistons connected together | gether with a cement-like coating. The mass con- 
portable. The two-cylinder reciprocating pump, and reciprocated by a crank between them, so that | tains, of course, innumerable interstices, the en 
operated by a double lever, is carried at a suitable | as one piston is making a suction stroke the other | trapped air in which acts as an insulating medium 
height on a folding aluminium stand anchored by | is discharging. Ball and roller bearings and auto- | for both sound and heat. It is stated to be damp 
the operator’s feet. The pump will normally | matic lubrication are fitted throughout. The re- | proof, and resistant to vermin, dry-rot, &c., as well 
throw a }-in. jet of water to about 40 ft. in height, | ceiver is fitted with handholes, safety valve, pressure | as being resistant to fire. Messrs. Celotex, Limited, 
an air chamber on the suction eliminating pulsation. | gauge and air cock. As shown, it is fitted with| North Circular-road, Stonebridge Park, London, 
The equipment comprises 60 ft. of }-in. delivery | flanged feet for attachment to a foundation, but | N.W.10, also included sound-absorbing tiles in their 
hose, 10 ft. of 1}-in. suction hose, four canvas | travelling wheels can be provided alternatively. | display of cane-fibre products, as well as hard board 
buckets and a canvas dam. |The drive is by motor with Vee-belts having ten-| and insulating board of this material. A different 

In view of the extent to which the air-operated | sioning gear. Control is either by hand or by an_| class of material for internal non-bearing partitions, 
tool is becoming used in the building industry it was | automatic starting and stopping switch actuated | viz., gypsum, was illustrated by the exhibit of 
rather surprising to note the paucity of compressed- | by a predetermined pressure in the receiver. Nor-| Messrs. Plaster Products (Greenhithe), Limited, 
air plants in the exhibition. Messrs. Lacy-Hulbert | mally, an unloading valve is fitted which keeps| Greenhithe, Kent, who showed partition blocks, 
and Company, Limited, Boreas Works, Beddington, | the pressure between 40 Ib. and 50 lb. per square | having sound-insulating and fire-resisting properties. 
Croydon, however, showed a number of portable and | inch, or according to requirements. Messrs. Lacy-| Messrs. The British Plaster Board, Limited, Bret- 
other sets, one of which is illustrated in Fig. 20.| Hulbert also showed air-operated paint-spraying|tenham House, Lancaster-place, London, W.C.2, 
This is the smallest of a new range of self-contained | equipment, an application in which Messrs. Kurt | showed gypsum acoustic plaster. Other materials 
air-compressing plants, the compressor and motor | Erlach, Volspray Works, Cray-road, Sidcup, also | claimed as fireproof, with particular reference to ait 
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raids, were the and diatomaceous-earth 
wallboards shown by Messrs. Cellactite and British 
Uralite, Limited, 296-302, High Holborn, London, 
W.C.2, and the pumice partition blocks shown by 
Messrs. G. R. Speaker and Company, Limited, 
Stevenage London, S.W.6. 

Another feature more in evidence than at pre- 
vious exhibitions was the extent to which metal 
scaffolding with mechanical fastenings has replaced 
the old wooden poles with rope lashings. Consider- 
able ingenuity has been displayed in designing these 
fastenings and the exhibits of scaffolds embodying 
them certainly gave a feeling of security. 
ment of the advantages of any particular system 
will content 


asbestos 


re vad, 


Assess 


being a matter concerning the user, we 
ourselves by stating that typical exhibits were the 
*Ke-Klamps ” of Messrs. The Geo. H. Gascoigne, 
Company, Limited, 111-117, Chatham-street, Read- 
ing; the cam device of Messrs. Camdoc Tubular 
Scaffoldings, Limited, Waddon Factory Estate ; and 
the couplings of Messrs. The London and Midland 
Steel Scaffolding Company, Limited, Caxton-street, 
London, S.W.1. 


Another feature, also more largely in evidence 
than formerly, was the use of glass in building, 
including glass bricks. Messrs. James Clark and 
Son, Limited, Glasshill-street, London, S..1, illus- 
trated various uses of this material, which the 
engineer might find useful where the maximum of 
daylight is required. Messrs. Pilkington Brothers, 


Limited, St. Helens, showed, amongst other things, 
1 method of sound insulation and thermal insulation, 


the latter by the use of hermetically-sealed double 
windows with a |-in. space containing dry ait 
between the two panes. New mirrors having a 
front reflecting surface were also shown, and may 
be of interest to the engineer, as also may be a 


development, of the fiem’s Armourplate glass exhi- 
hited for the I'he proce 
moulded and blown glass to be toughened, and the 
material should therefore be of use for such things as 
tlame proof fittings, floodlight gl 


LAisses, 


first time new ss enables 


insulators, &c. 
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LETTERS TO THE EDITOR. 
THE ENGINEERING CURRICULUM. 
To THE Eprror or ENGINEERIN 
Sin,—The editorial in your issue of August 26 on 
The Engineering Curriculum raises a number of 
questions that have been vigorously debated here in 
recent years. Your leader writer was possibly not 


aware that, until a few the Universities of 
\ustralia required 
outside the University granting their degrees 
Indeed, from 1873 until the depression of 1032. a fifth 
year’s practical experience in outside work had to be 
completed before the first degree in 
conferred at this University Phe practice 
up during the depression, because 
were quite unable to obtain any practical experience, 
and it was felt unreasonable that cegrees should 
be withheld on that account 

As you remarked in your article, 
for the suitability of outside establishments as educa- 
tional centres is not one that 


years avo, 


evidence of practical experience 


before 


enginecring was 
was given 


most of the graduates 
their 
the responsibility 
a university can lightly 
shoulder, and, in my view, it better for the 


university to itself to awarding its degrees 
solely on the basis of its own teaching and the standard 


much 


Is 


confine 


of scientific attainment reached by its students I 
believe that an analogy with the practical experience 
obtained in the medical profession in hospitals is 
misleading, for several reasons. In the first place, 


hospitals are not competitive institutions in the same 
sense as engineering works, neither are they required to 
operate at a prolit Competition involves secrecy in 
industry to some extent, and does not make for that 
free ex< hange of know ledge th ot 
educational establishment. In the second place, in so 
far as the managers and professional men in hospitals 
are themselves university graduates, they 
The same cannot 
of industrial engineering establishments 


J 
t is characteristi an 


ire in some 


degree qualitied as teachers. be said 

L have felt for some time that some professional 
qualification other than a university degree, as showing 
the capacity and experience of an engineer, is needed. 
To a large extent this need met the various 
professional institutions, which award associate-mem ber 
ship status only to those who have reached a certain 
standard of practical experience as well as scientific 
attainment. This, however, is a label of professional 


by 


experience, and does not carry with it the qualitication 
ot having experienc ed some ipproved course of training 
in technology. 


ENGINEERING. 


| suggest that educational establishments such as 
the advanced technical schools and polytechnics give 
diploma courses of one or two years’ duration to gradu- 
ates in engineering, these diploma being 
specialised both in practical and theoretical work in 
some branch of engineering; for example, the Imperial 
College in London awards a Diploma in Aeronautics | 
to engineering graduates for one vear’s further study 
of this subject. 

It appears to me that the possession of a university | 
degree, as a mark of intellectual achievement in the | 
basic sciences of engineering, is the first requirement ; | 
the possession of a diploma, either in some specialised 
branch of engineering or possibly in economics, com- 
mercial management, workshop production, or other 
speciality, is a second requirement, and practical experi- 
ence in the profession is a third requirement of a} 
professional engineer. I look forward to a time when 
the first two of these qualifications will invariably be 
required of those who seek acknowledgment as pro- 
fessional engineers. 


courses 
j 


Yours faithfully, 
AUBREY BURSTALL, 
Dean of the Faculty of Engineering. 
Engineering Laboratory, 
The University, 
Melbourne, N.3. 
17th October, 1938. 











THE INTERNATIONAL SITUATION. 
To tHe Eprror oF ENGINEERING. 
Sir,—Captain Oxlade’s letter in your issue of October 


14 regarding the international situation, and, inter alia, 
the registration undertaken by the Institution of Mech- 
anical Engineers, gives one furiously to think. The pro- 
posals outlined do not appeal to me as going to the root 
of the matter. The registration of qualified engineers, 
even if it leads to the allotment of specific duties in an 
emergency, is of superficial and secondary importance. 

Captain Oxlade reports a conversation the outcome 
of which was an assurance that “ everything would be 
found to be all right on the night.” ‘ Everything” 
means everything. 

Now this calls for plain speech. There are but two 
alternatives—either everything is satisfactory, in which 
case the Government is surpassing Dictatorship in the 
most exquisite bluff, or everything is far from satis- 
factory. What evidence is available—the Sandys case, 
the bloodless victory of last month, Sir Thomas 
Inskip’s “ gaps,” the A.R.P. failure, compels the belie 
that very little would be right on the night. 

Then the question is, where lies the responsibility | 
for this lamentable failure? There can be no two} 
minds on that matter. Those who have been charged 
with the execution of the rearmament programmes 
have proved themselves unable to provide the barest 
necessities of equipment. And they are the broken 
reeds upon whom we are expected to rely for expansion | 
and acceleration! It is mere foolishness to imagine | 
that a Ministry of Supply would solve our troubles | 
if there is to be a perpetuation of the same personnel, 
and of the system, or lack of it, which would not be 
tolerated in an industrial concern. 

No, the registration of engineers, a good idea in 
itself, is inadequate. United pressure from the three 
engineering societies might lead our “ leaders”’ along 
the right path, in which case they would be usurping 
the function of our elected representatives. 

Yours faithfully, 
NorMan WILLIAMS, 
M.1.Mech.E. (late R.E.). 


Alfriston-road, 
Clapham Common, 8.W.11. 
October 19. 1938. 
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THE LATE SIR ROBERT MOND, 
F.R.S. | 


Ir is with regret that we have to record the death 
of Sir Robert Ludwig Mond, which took place in 
Paris on October 22. Sur Robert, who was a director 
of Messrs. South Staffordshire Mond Gas Company, 
Messrs. The International Nickel Company of Canada, 
Limited, and Mond Staffordshire Refinery 
Company, Limited, was the elder son of the late 
Dr. Ludwig Mond, F.R.S., 
near Widnes, Lanes., on September 9, 1867. He 
received his general education at Cheltenham College, 
afterwards going up to St. Peter’s College, Cambridge, 
where be graduated, and afterwards received the degree 
of M.A. He subsequently studied at the Federal High 
School, Ziirich, and at the Universities of Edinburgh 
and Glasgow. During his early years he collaborated 
with his father in the discovery of the gaseous metallic 
compound, nickel carbonyl, and in investigating its 
properties. It will be recalled that this work led to 
the Mond carbonyl process of refining nickel. After 
the death of Dr. Ludwig Mond in 1910, Sir Robert 





Messrs. 








|and he subsequently perfected methods for the indus- 


|the “end products” of the Mond carbonyl process. 


| Society of Chemical Industry, and, in the same year, 


| development of this body’s activities. 


and was born at Farnworth, | 
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continued his investigations of the metallic carbonyls, 


trial production of iron carbonyl. He and his assistants 
also discovered the first derivative of a metallic car- 
bonyl, namely, cobalt nitroso-carbonyl, and a new 
ruthenium carbonyl. As chairman of Messrs. The 
Mond Nickel Company, Limited, in 1919, Sir Robert 
was primarily responsible for initiating the enterprise 
of separating and refining the platinum metals from 


He was afterwards succeeded by his brother, the late 
Lord Melchett, in the chairmanship of the Company. 
In addition to his metallurgical researches. Sir 
Robert applied his scientific training to many other 
problems. He made a particular study of agriculture. 
and almost every phase of chemistry. physics, and 
electromagnetic phenomena attracted him. Among 
his other interests was the study of archeology, and 
he gained a high reputation as an archeologist and 
antiquarian. Sir Robert, who was knighted in 1932. 
was an Hon. LL.D. of Liverpool and Toronto Univer- 
sities, and a Fellow of the Royal Society of Edinburgh. 
This year he was elected a Fellow of the Royal Society. 
He was also for many years a Fellow of the Geological, 
Chemical and Zoological Societies, and a member of 
the Iron and Steel Institute, the Institute of Metals, 
and numerous other learned and scientific societies. 
In 1936, he was awarded the Messel Medal of the 





was elected President of the Société de Chimie Indus- 
trielle, of France. 








THE LATE MR. E. L. HILL. 


WE regret to record the death of Mr. E. L. Hill, 
which occurred in Melbourne, Australia, on Monday, 
September 19, at the age of 67. 

Edmund Lewin Hill was born at Tottenham 
March 1, 1871, and was educated in Bournemouth, at 
Haileybury, and at University College School, London. 
At the age of 17 he became a pupil of Mr. W. Stroudley. 
the well-known chief mechanical engineer of the 
London, Brighton and South Coast Railway Company. 
but subsequently turned his attention to electrical 
work. After holding appointments with more than 
one firm, he set up in business on his own account as 
an electrical engineer in London and Oxford. In 
1898, he became works manager, and afterwards London 
representative, of Messrs. C. and A. Musker, Limited. 
hydraulic and electrical engineers. Liverpool, while 


f | at the beginning of 1902 he was appointed first general 


manager of the South Wales Electric Power Distri 
bution Company, with headquarters at Cardiff. 

After some years in this position he joined the firm 
then known as Messrs. Siemens Brothers’ Dynamo 
Works, Limited, as manager of their Manchester office. 
While holding this position he was largely instrumental] 
in forming the Engineers’ Club in that city, and was 
its first honorary secretary. In 1917, he was appointed 
general secretary of the Federation of British Indus- 
tries, and while holding this post organised trade tours 
of the British Isles for Brazilian and Greek delegates. 
He also played a leading part in the organisation and 
His experience 
in Manchester was utilised in the formation of the 
Engineers’ Club in London, of which he was also 
secretary until his departure for Melbourne in 1927. 
In Australia he represented Messrs. The Sperry Gyro- 
scope Company, of London, as well as Messrs. The 
Hackbridge Transformer Company and Messrs. The 
Hewittic Electric Company. He also acted as organiser 
of a State conference in Melbourne for the Institution 
of Engineers of Australia. 

Mr. Hill was elected a member of the Institution of 
Mechanical Engineers in 1902. He joined the Institu- 
tion of Electrical Engineers as an associate in 1896, 
and was successively transferred to associate-member 
and member in 1899 and 1917, respectively. 








THE HOLLOWAY WORKS OF 
MESSRS. FESCOL LIMITED. 


We have referred on several occasions to the Fescol 
process of applying comparatively heavy electro-chem- 
ical deposits of metals on other metals, and our readers 
will be aware that it is employed for the restoration of 
parts of machines which have become worn in use, for 
the rectification of machine-shop errors, for protection 
against corrosion, and for improving the wearing prop- 
erties of surfaces. The process was at first conducted 
in a small factory in South-East London, but, in 1926, 
Messrs. Fescol Limited, moved to larger premises, 
having a floor area of 24,000 sq. ft., in Grosvenor-road, 
S.W.1. By 1937, these, in turn, had proved inadequate 
to deal with the volume of work carried on, and new 
works were acquired and equipped in North-road, 
Holloway, London, N.7. The new premises have now 
been completed; the works occupy a floor space of 
40,000 sq. ft., and the equipment installed is of modern 
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TEMPORARY TRESTLING AND TRACK-SUPPORTING GIRDERS. 
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type and has been designed with a view to giving the | handling to a minimum. In the chromium-depositing 
highest possible efficiency. The works comprise nickel- | shop all the vats are also at a common and convenient 
and chromium-depositing shops, a polishing shop and | height from the floor level, so as to facilitate handling. 
a machine shop, a laboratory, and an inspection depart- | Each vat is provided with efficient exhausting appa- 
ment, as well as substations, motor-generator rooms ratus to draw off the fumes evolved during deposition. 
and offices. | Cranes of 3 tons capacity serve the heavy side of the 
The nickel-depositing shop is divided into three | shop, which is capable of treating shafts up to 10 ft. 
sections, respectively dealing with heavy, medium, | 6 in. in length. 
and light work. A six-ton runway travels the whole! The machine shop is equipped with screw-cutting 
length of the main bay, and is employed for loading | lathes and grinding, milling, slotting, drilling and 
and unloading heavy goods, as well as for handling | shaping machines. Among the grinding machines is 
them in the vats. The vats themselves are 15 ft. | one capable of dealing with shafts up to 26 ft. in length 
deep, 12 ft. long, and 8 ft. wide, and are constructed | and 2 ft. 6 in. in diameter, while other special roll- 
of reinforced concrete, lined with acid-resisting | grinding machines can deal with rolls 37 in. in diameter 
material; they are all partly sunk into the floor, so| by 11 ft. in length. In the polishing shop special 
as to be at a convenient working height. Shafts up | attention has been given to lighting and ventilation. 
to 20 ft. in length can be handled in this plant. The | Independently-driven polishing spindles are employed, 
equipment also includes acid and alkali pickling and | each spindle having a separate exhaust to the atmos- 
washing vats for cleaning the work prior to the deposi-| phere. All the deposition processes are operated under 
tion of the nickel, tri-chlorethylene degreasing plant for | close laboratory control and, in addition to routine 
small parts, and a vat containing wax for coating | tests, a good deal of research work is conducted in 
portions of articles which are not to receive a deposit. | the laboratory, which is a well-equipped department 
The sections of the shop in which medium and light | 


occupying a floor spaee of 2,000 sq. ft. 
work is treated are equipped with copper, cadmium} The electrical plant installed in the works presents 
and lead-depositing vats, as well as with nickel vats, | some interesting features. Power is supplied by the 


and all are served by runways so as to reduce man generating station of the Borough of Islington, but as 
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the supply is single-phasc, a substation has been in- 
stalled for converting it to three-phase. This sub- 
station, which supplies current for driving the mach- 
inery in the factory, contains equipment supplied by 

Messrs. British Thomson-Houston Company, Limited, 
and known as the capacitor pilot-motor single-phase 
three-phase conversion system. The converters re 
semble ordinary three-phase motors, and have con- 
aan connected across the windings. The single- 
phase supply is connected to two of the three terminals 
| of each converter, and three-phase current is taken 
}from all three terminals. The condensers, besides 
being used for starting the converters, assist in the 
conversion and materially improve the power factor 
of the installation. The great advantage of this 
system of conversion, we were informed, is that it is 
much cheaper to install and costs much less to run 
than motor-generator sets. 

After the conversion of the single-phase mains 
| current to three-phase, the supply has to be further 
|} converted to low-voltage direct current, and motor 
generators and Westinghouse rectifiers are employed 
for this purpose. There are two motor-generator rooms, 
one supplying the current for the nickel-deposition 
department, and the other that for the chromium shop. 
Among the machines in the former is a motor-genera- 
tor having an output of 12,000 amperes at 6 volts. 
Each motor-generator of the chromium department is 
connected directly to the vat which it serves, and is 
independently controlled. Some of the power supply 
for the chromium shop is obtained through Westing- 
house metal rectifiers. A total of 15 sets is in use, 
giving a maximum output of 16,500 amperes, while 
nine equipments, each having an output of 12 volts, 
1,500 amperes, are housed in a special substation. Each 
rectifier set comprises a three-phase mains transformer 
and rectifier elements mounted together in suitable 
cubicles, with auto-transformers and control gear 
situated by the side of the vats themselves. Forced 
cooling of the rectifier is provided by means of a small 
fan mounted at the top of each cubicle. The rectifiers 
are brought into operation by a push button, which 
excites the main contactor coil, the latter embodying 
an overload device to protect the equipment from 
damage. The rectifier sets are completely remote- 
controlled from the vats, the control being effected 
on the input side of the auto-transformer. The 
current taken from the mains is thus always propor- 
tional to the output of the rectifier. Two six-position, 
on-load, oil-immersed switches are used with each 
rectifier to enable the voltage to be controlled in 35 
equal steps between 4 volts and 12 volts. 
| ‘The total capacity of the power installation of the fac- 
| tory is 1,350 h.p., or 1,000 kW. A battery of accumu 
| lators, consisting of nine cells, series paralleled, having 
a capacity of 21,600 amperes at 10-hours rate of dis- 
charge, and supplied by Messrs. The Chloride Electrical 
Storage Company, Limited, ensures the continuity of 
the electrical current in the event of a temporary 
failure in the power supply from the mains. 

















THE RECONSTRUCTION OF 
ALDGATE EAST STATION. 


During last week-end an interesting and difficult 
scheme of reconstruction was completed at the Aldgate 
East station of the London Passenger Transport Board. 
As will be seen from the plan given in Fig. 3, page 532, 
the original station, which was opened for traffie in 
1884, lies immediately eastward of a junction between 
the lines from Liverpool-street and Mark-lane. It will 
also be seen that this junction forms one of the apexes 
of a triangle, the other two being at Minories Junction 
and north of Aldgate station. Traffic over all these 
lines, especially at peak-load periods, is very heavy, 
and has recently been intensified by the introduction 
of a more frequent service between the Metropolitan 
line and New Cross via Whitechapel. In addition, 
the north curve of the junction and the platforms at 
Aldgate East could only accommodate six-car trains, 
while the platforms at that station were too narrow to 
enable the increasing traffic to be dealt with in safety. 
The close proximity of the western end of Aldgate 
East station to the junction also caused delays, even 
in a timetable which had been carefully arranged to 
provide a full density of train service. 

To overcome these arduous conditions it was proposed 
to construct fly-under junctions both at this point 
and at St. Mary's, 750 vards to the east, where the New 
Cross trains diverge, but on further consideration it 
was decided, three years ago, that the need for longer 
trains rendered it more advisable to move Aldgate 
East station eastwards and to close St. Mary’s. This 
arrangement had the advantage of providing a new 
station with all modern facilities in the way of sub-sur- 
face booking halls and other accommodation at a point 
where Whitechapel High-street, Commercial-road and 
Leman-street, which are all important traffic arteries, 
meet, and of permitting the curve on the south side 








of the triangular junction to be eased and the actual 
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point ot junction to be moved farther castward. In 
this way, as will be seen from Fig. 3, the traffic from 
ind to Liverpool-street and from and to Mark-lane, 
respectively, will use separate 
the west of the new station. Minories Junction will also 
be moved a short distance westward, thus enabling 
the southbound platform at Aldgate to be lengthened. 


tracks immediately to | 


lhe work of reconstruction has been complicated by | 


already mentioned, 
by the presence in the roadway of conduit trams and 
very heavy general traffic. It is a tribute to the skill 
of the engineers that both rail and road communication 
have without interruption, except 
when it was necessary to close 
tracks through the 
Even then the work 


the dense railway traffic 


been maintained 
during the last week-end, 
to lower the 


a& described below. 


the railway, in order 


new station, 


as well as | 


was successfully completed well in advance of a} 
carefully worked out and rehearsed schedule. Diffi- 
culties were also presented by the necessity of under- 


widened lines and the 
ot sewers 
which 
article, 


buildings uncer the 
by the extensive diversion 
electricity, gas and other services, 
undertaken. We hope, in a later 
problems thus involved in more 
description of the work 
will be of interest at the 


pinning the 
new station, and 
and water, 
had to be 
to deal with the 
detail, but a short 
that has carried out 
present juncture. 

For the purposes of description, the 


gener il 
been 


work may be 


divided into two main sections: The construction of 
the new station and the bui'ding of the new south 
curve, though actually both have been to some extent 


carried out simultaneously, A3 will be gathered from 
Fig. 3, the new station has been built under the roadway, 
entually be approached by four short stair 

cases, which give to two sub-surface booking halls, 
id of the platforms. The original running 
‘int consisted of a concrete invert and 
brick shown dotted in 
t typical section of this part of 
this had to be enlarged to provide 
station To begin with pits 

were excavated behind the proposed 
stanchions, the shafts being carried 
into the blue clay and piled. The wall 
then made continuous between the footings, space being 


and will « 
ACCESS 
one at each e 
tunnel at this p 
side walls and a arch, as 
Fig. 5, which is 
the work, and 
room for the new 
25 ft. long 
position ot the 


down was 


provided outside it for a 4-ft. by 2-ft. 8-in. sewer, 
for the Stepney Borough Council, this sewer, as will 
be seen, having originally occupied the site of the new 
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GirpDERS Berne LOWERED INTO TUNNEL. 





platforms. At the same time, the necessary diversion 
of the sewers and services in this portion of the road- 
way was undertaken, and finally the road surface was 
reinstated. 

Similar excavations, wall and roof construction, 
underpinning and sewer and services diversions were 
then carried out on the south side of the road, while 
at a later stage the tramway tracks in the centre were 
supported on temporary joists for short distances, so 
that the original tunnel arch could be broken out and 
fish-belly roof girders inserted. This girdering is illus- 
trated in Fig. 7, which is a view looking westwards 
through the original station. Fig. 8 also il ustrates 
one of the new girders being lowered into the tunnel, 
while the tramway track was supported on temporary 
joists. As will be seen, shields were inserted under 
the tunnel arch, thus enabling 10 ft. of the brickwork 
to be taken out at a time. It may here be men- 
tioned that the work of diverting the sewers and ser- 
vices was greatly facilitated by making two models, 
one showing the existing positions and the other the 
proposed positions of the various pipes. This enabled 
the best method of carrying out the diversions to be 
worked out in a simpler way than if it had been neces 
sary to prepare drawings. 

The final stage of this part of the work consisted in 
constructing a new invert, the position of which is 
shown in Fig. 5, between the walls of the new station, 
To enable this invert to be excavated, lifting eyes were 
included in the new roof girders mentioned above, and 
were also inserted in the tunnel at the east end of the 
station. These eyes were then used to support suitable 
lifting tackle by which two 60-ft. lengths of rail were 
lifted at a time. Steel joists were then placed longi- 
tudinally under each rail. New sleepers and chairs 
were next fixed on these joists and the old rails re- 
placed. This enabled trenching to be carried out in 
sections under the tracks without disturbing the traffic. 
On the completion of the excavation, temporary 
trestling, the general appearance of which will be clear 
from Fig. 2, page 531, was then inserted at 8-ft. intervals 
to carry the steel joists. At the centre of the new station 
these trestles were about 7 ft. high, but tapere1 off in 
each direction, as the line rises on a gradient of about 
1 in 40 both ways to join the old track level. The 
total length of new invert is about 1,000 ft. 

During last week-end the line was closed from 
Saturday midnight until Monday morning, so that 
the track could be lowered to the new level. The 
temporary timber platforms which were being used 
by passengers in the old station were also removed and 
the new booking halls were completed. It had not 
been possible to do this before, as the floor level of 
the new booking hall was below the cantrails of the 
rolling-stock running at the old rail level. To carry 
out this work, the lifting eyes, previously mentioned, 
were used to support blocks and tackle and lifting 
hangers, and by this means 240 ft. of double track and 
sleepers at a time were lifted for a distance of 1 ft. 
This enabled the longitudinal steel joists to be removed 
and the timber trestles to be dismantled. Finally, the 
track and sleepers were lowered on to the bed already 
prepared for them in the new invert. 

The opening of the new station has enabled the old 
station to be closed and the work of laying the new 
lines from the west end of the new station to Minories 
Junction, as shown in Fig. 3, to be completed. These 
lines will duplicate the existing tracks, which in future 
will only be used by traips running to and from Liver- 
pool-street. A typical section through this part of 
the work, which involved a considerable amount of 
underpinning of existing structures, including a corner 
of the Haydon-square warehouse of the London Midland 
and Scottish Railway, is given in Fig. 4. The under- 
pinning of the basements east of Mansell-street, that 
is above the site of the existing junction, was linked 
up by a gallery and the party walls were then under- 
pinned to just above water level, which is here within 
30 ft. of the surface. Subsequently, the ground was 
excavated to the new foundation level and the original 
underpinning under the front walls was supported as 
shown in Fig. 4. The next operation was to demolish 
parts of the old walls and to erect girders to carry the roof 
of the new tunnels. As will also be seen from Fig. 5, 
one end of these girders is supported on the under- 
pinned wall and the other end on a row of new 
stanchions, of which there are twenty-six. The weight 
of the old roof was then transferred from the old to the 
new stanchions by needle girders. 

West of Mansell-street all the basements in Aldgate 
| High-street and one or two of the ground floors, were 
| taken over by the Board, and a heading was driven 
east and west along the north and séuth walls of the 

new tunnel. The new north wall of mass concrete 
was then put in. On the south side, the existing walls 
|under the buildings were underpinned in the way 
already described, the ground outside them being 
| made solid with concrete to carry the road and pave- 
|ment. The footings for the south wall were then 
| excavated and the new girders picked up on it. 
Fig. 1, on page 531, is reproduced from a photograph 
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taken on the top of this tunnel when both retaining 


walls had been completed and the dumpling was being 
removed for the insertion of the new girders. Finally, 
the remaining dumpling was removed and the invert 
was constructed in concrete, as shown. The laying of 
the tracks on the new south curve, with the necessary 
alterations to the signalling, is now being proceeded 
with, and will, it is hoped, be completed in about a 
month’s time. 

Where this south curve connects with the line from 
Aldgate, it was necessary to excavate under part of 
a lay-by for “buses and motor coaches. The whole of 
Minories Junction, a photograph of which is repro 
duced Fig. 6, £33, is however, 
to covered girders being erected on suitably- 
placed stanchions for this In addition 
providing accommodation for ‘buses and coaches, there 
will also be space for housing trolley Another 
minor alteration, which has already been mentioned, 
is the extension of the south-bound platform at 
Aldgate into the space formerly covered by the east 
bound District track. To do this, a large brick pier is 
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being removed, its place being taken by girders which | 


will act as supports for the building above 


This interesting work was carried out under the | 
direction of Mr. V. A. M. Robertson, M.Inst.C.FE., 
chief engineer of the London Passenger Transport | 


Board, and of Mr. JJ. 
works engineer. 
W. Carswell. 


H. Harley Mason, 
new The resident engineer was Mr. 
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PERSONAL. 


Messes. Stree. Cemines, Lowrrep, Steleonit« 
Hayes, Middlesex, have opened new offices in 
minster, at Steel House, Tothill-street, 8.W.1 


Mr. J. H. Hurst, M.1.Mech.E.. has resigned his 
appointment with Messrs. Steel, Peech Tozer, 
Limited, Sheffield, to take over the position of general 
manager of Messrs. The Wycliffe Foundry Company, 
Lamited, Lutterworth, near Rugby, as and from Novem- 
ber I 


Works, 
West 


and 


The Minister of Transport has appointed Mr. Horxrn 


Trevor Morean, the present chairman of Traflie Com 
missioners for the West Midland Area, to be the chairman 


of Traffic Commissioners for the Western Area from 
November 1, in succession to the late Mr. A. F. Nicnor 
SON Mr. Morgan will continue to act as chairman for | 
the West Midland Area pending the appomtment of a| 
sticeessor 

Messes. Thos. W. Warp, Limirep, Albion Works, | 


Savile-street, Sheflield, have ac quired, for development 
purposes, 25 acres of land and buildings at Temple- 
borough, from Messrs. Sheffield Steel Products, Limited 
the directors having considered the large for 
present requirements, especially in view of the resources 
of the company in other directions \ large and well 
equipped factory, however, has been retained by Messrs 
Sheffield Steel Products 


site too 


Messes. Butt. Morors (Brancn or E. K. ann F. 
Turner, Limtrep), Ipswich, inform us that Mr, W. F. 
Knight is relinquishing his position with them, having 
joined the board of Messrs. The Rheostatix Company, 
Limited, Slough, as sales director Mr. H. Richardson, 
\.M.L.E.E., has been appointed senior sales engineer on | 
the London staff of Messrs. Bull Motors, Cecil-chambers, 


86, Strand, W.C.2. 

The Lord President of the Council has appointed 
Dr. G. Starrorp Wurrry. at present Director of the | 
Division of Chemistry. National Research Council, | 
Canada, and formerly Professog of Chemistry at McGill 


Bin ctor of the 


Teddington, Middlesex, in succes 
Morean, F.R.S., who retired 
Whitby is expect: to take up 


Montreal, to be Chemical 
Laboratory, 
Str GILBert 
Dt 


1939 


University, 
Research 
ston to 
Septem ber 30 
i 


on 
his 


1 


cuties early in 


LAUNCHES AND TRIAL TRIPS. 


* SELANDIA.”——Single-screw passenger and cargo 
meotorship for service on the Bangkok route ; two-stroke, 
tive-cylinder Burmeister and Wain Diesel engine. Trial 
trip, October IS Main dimensions, 453 ft. by 63 ft 
by 36 ft Built by Messrs. Nakskov Shipyard, Limited, 
Nakskov, Denmark, for Measrs The East Asiatic 
Company, Limited, Copenhagen 





NERELDIA 
and deep-sea towing ; 


Steam tug tor rescue and salvage work 


machinery constructed by Messrs. 


Charles D. Holmes and Company, Limited, Hull 
Launch, October 25. Main dimensions, 118 ft. by 29 ft 
by 14 ft Built by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuiiding Yard, Selby, Yorks, for Messrs. 
Overseas Towage and Salvage Company, Limited 
London 
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E.worsicaL INDUSTRIES BENEVOLENT Associa TION 
he Electrical Industries Ball, in aid of the funds of the 
Electrical Industries Benevolent Association, will be 
held at Grosvenor House, Park-lane, London, W.1, on 
November 22, at 8.30 p.m Applications for tickets, 
irom those wishing to attend, should be made to the 
secretary of the Association, 6, Southampton-street, 


Holborn, London, W.C.} 





to} 


M.Inst.C.E.. | 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Coal and Manganese-Ore Handling Appliances. With 
reference to the call for tenders, on the part of the South 
African Railways and Harbours, Johannesburg, for coal 
and manganese-ore handling appliances, quoted on 
page 218 ante, we now learn that modifications have 
been made to the specifications and that the closing date 
has been extended until January 9, 1939. (T. 25,448/38.) 

Steam-Cooking Apparatus, boilers and automatic 
stokers for Waterkloof Air Station. Union Tender and 
Supplies Board, Pretoria ; November 17. (T. 27,998/38.) 

Refrigerating Plant, with electric motor and switchgear, 
| for Waterkloof Air Station. Union Tender and Supplies 
Board, Pretoria ; November 10. (T. 28,141/38.) 

Insulated Wire. City Council, Johannesburg ; Novem- 
ber 12. (T. 28,241/38.) 

Rolled-Steel Beams, 24 in. by 7§ in. nominal. and 
110 lb. per foot. South African Railways and Harbours, 
| Johannesburg ; November 17. (T. 28,243/38.) 
Hydro-Electric Generating Plant, complete with Pelton 
| wheel, alternator, exciter and switchgear. Electricity 
Department, Cape Town ; November 23. (T.Y. 28,261 /38.) 

Strip Tin, of purity not less than 97-25 per cent. City 
Council, Johannesburg ; November 16. (T. 28,268/38.) 

Drinking- Water Installation, near E] Khashaa, Markaz 
Sherbin, Gharbieh Province. Ministry of Public Health, 
| Cairo, Egypt ; November 15. (T. 28,285/38.) 


| 


Ratchets, Insulated Tails, and draw vices. Union 
Tender and Supplies Board, Pretoria; December 8. 
(T.Y. 28,271 /38.) 


Steel Bare and Sheets, including carbon steel for tools, 
smooth steel for springs, special steel for locomotive 
forgings, steel for bolts and nuts, and muld-steel bars, 
sheets, angles and tees. Chilean State Railways, San- 
tiago ; December 15. (T. 28,376/38.) 
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British Iron and Steel Federation Statistics of the Iron 
and Steel Industries. (For the Year 1937). London: 
British Iron and Steel Federation, Steel House, 


rothill-street, Westminster, 8.W.1. 

vio Politecnico di Milano. Scuola di Specializzazione 

per le Costruzioni in Cemento Armato. Atti Ricerche 

Studi. No. XXVI. Statica delle Dighe. Part I. 

Dighe a Gravita. By Pror. Inc. Oscar Horrman. 

[Price 16 lire.}] No. XXVIII. Jl Metodo delle Deforma- 

zioni nel Piano. By Inc. Pierro Nout. [Price 20 lire.} 

Milan : Ulrico Hoepli. 

Electric Welding. A Practical Text Covering the Funda- 
mental Principles and Applications of the Various Types 
of Electric Are Welding, including the Use of Power 
Tube Rectifiers By M. H. Porrer. Chicago: 
(American Technical Society. London: The Technical 
Press, Limited. [Price 5s. net.) 


Re 


Department of Overseas Trade. No. 712. Report on 
Economic and Commercial Conditions in Poland. 
June, 1938. By F. Merry. London: H.M. 


Stationery Office. [Price ls. net.] 
Chemical Engineering Economics. By Cuapitin TYLER. 
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| Messrs. MERRYWEATHER AND Sons, Limitrep, Green- 
wich-road, London, 8.E.10, have received an order from 


the Corporation of Dagenham for a motor turn-table fire 
ladder capable of extension to a height of 100 ft. The 
machine will also carry a Merryweather fire pump to 
deliver 550 gallons per minute. All the ladder move- 
ments will be carried out by power from the petrol 
motor, which propels the machine and!operates the pump. 

Messrs. Leytanp Motors, Liurrep, Leyland, Lancs, 
have secured orders for 20 trolley omnibuses from the 
Kingston-upon-Hull Corporation. Among contracts for 
oil-engined double-deck omnibuses are orders for 25 
vehicles from Plymouth Corporation, for ten from Salford 
Corporation, and for five from Middlesbrough Corpora- 
tion. Single-deck omnibuses have been ordered by 
Messrs. Milton Bus Company, Limited, Messrs. T. Tilstone 
and Sons, Limited, and other firms. 

Messrs. Marconi’s Wiretess TELEGRAPH COMPANY. 
Luowrep, Electra House, Victoria-embankment, London, 
W.C.2, have received a contract from the Norwegian 
Government for the supply and insta:lation of a 100-kW. 
class B, medium-wave broadcasting station at Stavanger. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig is in increas- 
ing demand and is not over plentiful. Tonnage stored 
is not large and is gradually decreasing, the moderate 
intermittent output being insufficient for current re- 
quirements. Deliveries are mostly to local users whose 
expanding needs necessitate enlargement of make 
and promise to justify resumption of continuous pro- 
duction earlier than seemed likely. Foundry iron con- 
sumers on Tees-side no longer have reserve supplies of 
Continental material and existing conditions are not 
conducive to extensive purchase of foreign products. 
Much of the output of Tees-side brands is passing into 
use at makers’ own foundries, but consumers, dependent 
on the market for supplies, are coming forward more 
freely than for some time and are becoming less dis- 
inclined to discuss forward business.” Merchants are 
handling a fair tonnage. Their home sales have in- 
creased, but so far as is ascertainable their efforts to 
re-open negotiations with customers abroad are un- 
successful. Recognised market values of Cleveland pig 
remain on the basis of No. 3 quality at 109s. delivered 
in the Tees-side zone. 

Hematite.—Producers of East Coast hematite are in an 
appreciably better position than of late. Accumulations 
of tonnage at the blast furnaces, while still considerable, 
have been materially reduced, and drawing on stocks 
is expected to increase. The output is to be augmented. 
Two furnaces that have been imactive for some time. 
are to be blown in. Needs of makers’ consuming 
departments call for increasing supplies and home 
buyers are taking up arrears of delivery quite freely. 
Export trade is still almost confined to negotiations 
with Continental customers for shipment of occasional 
moderate lots of special quality of iron. Fixed prices 
keep at the level of No. | hematite at 133s. delivered 
to North of England areas. 

Basic Iron.—Make of basic iron continues rather 
excessive, but consumption is increasing. None is on 
sale the whole of the output being reserved for producers’ 











Seeond edition. London: McGraw-Hill Publishing 
Company, Limited Price 18s.) 
Unit Processes in Organic Synthesis. 


By P. H. Grocarys. 


Second edition. London : McGraw-Hill Publishing 
Company, Limited. [Price 36s.] 
Surveying and Field Work. A Practical Text-Book | 


Intended for the Use of Students in Technical Schools 
and Colleges and as a Work of Reference for Surveyors, 

Engineers and Architects. By James WILLIAMSON. 
Seeond edition. London: Constable and Company, 
Limited. [Price 20s. net.] 
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lecunotoeicaL Lystrrure or Great Barrrain.—A 
small souvenir booklet of its coming of age has recently 


been issued by the Technological Institute of Great 
Britain, Temple Bar House, London, E.C.4. This 
ontains congratulatory messages from the Presidents 


of institutions, from the Editors of technical journals, 
and from students at home and overseas. An interesting 
tter, emphasising some of the aspects of correspondence- 
course tuition, is contributed by an old student. 


Fracture Cirnic to CommMemorate Roya VIsir 
ro GLaseow.—With a view to commemorating the visit 
of Their Majesties, The King and Queen, to the Clyde- 
Steel Works in May of this year, the directors 
Colvilles, Limited, 195. West George-street, 
C.2, have offered to the Royal Infirmary, 
Glasgow. a sum of 10,0001. for the establishment and 
juipment of a rehabilitation or “ fracture " clinie for 
the benefit of employees of the tirm and of other workers. 
We are informed that H.M. The King has cordially 
approved that the provision of the clinic should be 
associated with the royal visit and has suggested that a 
plaque be incorporated in the completed clinic to record 
the fact. The new clinic, a plan and brief account of | 
which appears in the current issue of Colville’s Magazine. | 
will be situated on the first floor of the West Block of 
the old Blind Asylum Buildings, which adjoin, and are | 
now part of, the Royal Infirmary 


bridge 
of Messrs 
Clasgow, 
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own steel works and the quotation of 100s. is nominal. 

Foreign Ore.—No movement is yet made to resume 
business in foreign ore, but October imports against 
old contracts exceeded expectations. 

Blast-Furnace Coke.—-With prospects of larger local 
consumption of Durham blast-furnace coke, sellers are 
inclined to take a rather firmer stand, though keen to 
unload their substantial holdings. Market quotations 
for good medium qualities are 27s. 6d. at the ovens. 

Manufactured Iron and Steel.—Producers of semi- 
finished iron and steel report more business activity, but 
orders placed have necessitated little enlargement of 
output as a good deal of the material stored is available 


for sale. Among the principal market quotations for 
home trade are >-—Common iron bars, 131. 5s.; steel 
bars, 111. 188.; soft steel billets, 7/. 17s. 6d.; hard 


steel billets, 91. 2s. 6d.; steel ship rivets, 151. 2s. 6d. ; 
iron ship rivets, 17/1. 5s.; steel constructional rivets, 
161. 5s. ; steel boiler plates, 11/. 18s. ; steel ship, bridge 
and tank plates, 111. 8s. ; steel angles, 11/. 0s. 6d. ; steel 
joists, 111. 0s. 6d. ; tees, 121. 0s. 6d.; heavy sections of 
steel rails, 101. 15s. 6d. ; fish plates. 14l. 15s. 6d. ; black 
sheets, No. 24 gauge, 15l. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 18/. 10s. 


Scrap.—Cast iron and machinery metal are in demand 
at full market quotations, but steel is in little request. 


Tees Iron and Steel Shipments.—Shipments of iron and 
steel from the Tees last month totalled 32,943 tons or 
1,500 tons more than in September, October loadings 
were composed of 2,462 tons of pig-iron, 1,609 tons of 
manufactured iron and 28,872 tons of steel. Of the pig 
iron cleared 983 tons went coastwise and 1,479 tons 
abroad ; of the manufactured iron loaded 28 tons went 
coastwise and 1,581 tons to more distant destinations ;: 
and of the steel shipped 9,656 tons went coastwise and 
19,216 tons overseas. Scotland was the chief receiver of 

ig-iron taking 985 tons; while Belgium took 550 tons ; 

rgest buyers of manufactured iron were, Ceylon, 659 
tons, and Union of South Africa, 651 tons. Principal 
customers for steel were : Union of South Africa, 6,037 
tons; New Zealand, 3,711 tons; Portuguese East 
Africa. 2,066 tons and Straits Settlements, 1,432 tons. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—A fair activity was again 
displayed by the Welsh steam-coal trade last week, 
when collieries were kept well engaged in completing 
contract commitments already on their books. These 
continued to absorb by far the largest portion of present 
outputs, with the result that sellers generally had again 
only very limited quantities of the most popular sorts 
to offer for early shipment. Producers, however, were 
still unable to expand productions at the mines on 
account of the slow movement of the inferior small 
sorts. Most collieries had very heavy stocks of these 
on band, and until they were substantially reduced it 
was not expected that the pits would be able to work 
any more freely. Nevertheless, the general tone was 
fully steady. An inquiry was c'rculating on the market 
from a cement-manufacturing firm with works in North 
Africa and South France. They were inquiring for prices 
for the supply of about 100,000 tons of small and duff 
coals for delivery over next year. Apart from this, 
however, new contract business continued to circulate 
slowly. Sellers again had only limited quantities of 
the best large grades to offer for delivery over some while 
to come, and, as a result, prices were steadily upheld. 
Sized sorts, particularly the dry descriptions, were still 
difficult to negotiate ahead and displayed a firm tone. 
Supplies of the washed small grades were only offered 
with reserve, but other small kinds were plentiful and 
dull. Cokes met a slow request but were steady, while 
patent fuel also displayed little activity. Pitwood was 
in quiet supply and quotations showed no change. 

The Iron and Steel Trade.—Conditions in the South 
Wales and Monmouthshire iron and steel trades showed 
no material change last week. Demand remained quiet 
and works were again only partially engaged. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Trade recovery is reflected in the 
fact that Sheffield’s gross output of steel is higher than 
in June. Producers expect the position to show further 
improvement during the next few weeks. There is an 
increasing demand for basic materials, while acid steel 
is a stronger section. Rolling mills and forges are busier, 
but could comfortably handle a larger volume of orders. 
Most sections of the heavy machinery and engineering 
branches are actively employed, and Sheffield makers of 
steelworks and ironworks machinery and related equip- 
ment have a good deal of work booked. Most of these 
contracts are on home account, and overseas sales are less 
substantial than a year ago. The decline is attributed 
to the unsettled state of international affairs. Among 
the plants on order are rolling mills, forges, hydraulic 
presses, and furnaces of various types. A local works, 
producing railway rolling stock, has booked valuable 
contracts from New Zealand and South Africa. Armour- 
plate making shops are operating to capacity, while 
increased activity is reported in naval and mercantile 
marine steel, forgings and castings. A brisk trade 
continues to be done in grinding and crushing equip- 
ment on both home and overseas account. Among 
the most prominent of the consuming countries are New 
Zealand, South Africa, India, Australia and South 
\merica. Steady progress is a feature of the medium 
branches. Though inland sales show a seasonal decline, 
Sheffield works producing agricultural machimery and 
parts maintain a high level of activity. The Colonies and 
Dominions continue good customers. High-efficiency 
steels are in demand by automobile and aeronautical 
engineers, and there is also a prolific call for heat- and acid- 
resisting materials. Record numbers of furnaces are 
producing stainless steel, the call for which reaches an 
unprecedented level. The passing of the crisis has 
resulted in a greatly improved demand for tools of most 
types. These include engineers’ small tools such as 
tiles, rasps, drills (high speed and carbon), hacksaws and 
blades, milling cutters and machine tools. Improvement 
is also reported in picks, spades, crow bars, forks and 
rammers. Makers of plantation tools report severe 
German and American competition in certain overseas 
markets. Despite this, however, some valuable orders 
have been booked for this locality. A decline has 
developed in the call for farm and garden tools. 


South Yorkshire Coal Trade.—The recent improvement 
in business on export account has been maintained. 
South Yorkshire hards are in demand and supplies 
are difficult to arrange. Cobbles and trebles are a 
more lively section, but trade in bunker coal is dis- 
appointing. Exports from Hull, Grimsby, and Imming- 
ham last week totalled 55,000 tons, as compared with 
89,000 tons in the corresponding week last year. A 
tirmer tone prevails on inland account. Industrial fuel 
is in better demand, particularly steams. Small coal is 
in keen request by electricity generating works. House 
coal is moving freely, requirements having assumed 
seasonal dimensions. The coke market is featureless. 








LONDON AUXILIARY Frre Service.—We are informed 
that although 30,000 volunteers are required for the 
London Auxiliary Fire Service, only about 7,000 are in 
training at the moment. Those willing to make up this 
deficiency are requested to apply to the Chief Officer, 
London Fire Brigade, Albert-embankment, London, 
S.E.1. Youths between 14 and 18 years of age and 
women of all ages are eligible, as are men between 25 
and 50 vears. Men between 18 and 25 cannot be 


accepted. 





ENGINEERING. 


| 
NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Scottish Steel T'rade.—Conditions in the Scottish steel 
trade have not changed very much of late, and although 
there is a strong feeling that an improvement is within 
sight, the current demand is of little moment. Inquiries 
are also rather scarce and the tonnage overall is not 
heavy. Shipbuilding material is very slow of movement 
because of the disinclination on the part of shipowners 
to consider the placing of orders for new vessels until 
such time as world conditions are more settled. During 
the past month one Government order and four small 
vessels comprised the bookings, and the tonnage of steel 
material required to cover these contracts is not very 
heavy. In the black-steel sheet trade the prevailing 
tone is rather better and business has improved a little, 
but broken time is still general. Orders from the motor 
industry are anxiously awaited and producers are very 
hopeful of these coming in before long. There has been 
no movement as regards forward prices yet and the 
following are the current quotations :—Boiler plates, 
112. 188. per ton ; ship plates, 111. 8s. per ton ; sections, | 
111. 0s. 6d. per ton ; medium plates, 131. per ton ; black- | 
' 
| 





steel sheets, No. 24 gauge, in minimum 4-ton lots, 
151. 158. per ton ; and galvanised corrugated sheets, No. 
24 gauge, in minimum 4-ton lots, 18/. 10s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been little change 
in the West of Scotland malleable-iron trade since last 
report, and makers are not receiving a sufficiency of | 

| 
| 





orders to enable them to increase production. There is, 
nevertheless, rather a better undertone, but few can 
see much prospect of any marked improvement in the 
near future. Business in re-rolled steel bars is again | 
a shade better and workers are getting a little more 
employment, but the tonnage overall is not very imposing. 
Prices are unchanged and are as follows :—Crown bars, | 
131. 5s. per ton for home delivery or export ; re-rolled 
steel bars, 12/. 13s. per ton for home delivery, and 11l, 
per ton forexport ; No. 3 bars, 121. 15s. per ton, and No. 4 
bars, 131. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
is still suffering from a lack of demand, and although 
production is being maintained, deliveries fall far short 
of output. New business is at a discount, and until 
there is a general revival in industry, little improvement 
is anticipated by the ironmasters. Prices are firm and 
the following are to-day’s market quotations :—Hematite, 
6l. 138. per ton, and basic iron, 5l. 7s. 6d. per ton, both 
delivered at the steel works; foundry iron, No. 1, 
61. Os. 6d. per ton, and No. 3, 5l. 188. per ton, both on 
trucks at makers’ yards. 

Shipbuilding.—The Scottish shipbuilding industry 
is at present on rather a low level and there are many 
empty berths as the number of contracts booked during 
the past few months falls far short of the vessels launched. 
Last month the Admiralty placed the order for an aircraft | 


carrier with Messrs. Fairtield Shipbuilding and Engineer- | 
ing Company. Limited, Govan, and the only other 
contracts booked were a passenger motorship for home | 
service, a small passenger and cargo motorship for | 
British Guiana, a grab dredger, and a tug. The launches 
during the month were ten vessels, totalling 32,593 tons, 
made up as follows : 











The Clyde 7 vessels. 25,285 tons 

The Forth S ws 2,508 

The Tay B es 4,800, 
Total 10 vessels. 32,593 tons 


The Clyde figures for the year are now 73 vessels amount- 
ing to 352,340 tons. Orders for several new ships are at 
present under consideration, but owners are not inclined 
to face up to the cost figures suggested by the builders, 
which they think are too high. Government orders 
are responsible for quite a fair percentage of the work now 
in progress, and it is expected that the Admiralty will 

lace more contracts in the near future, but the ship- 

uilders who specialise in mercantile tonnage are anxiously 
awaiting a revival of trade. 

Honours for Clyde Shipbuilders.—Three Clyde ship- 
builders have been honoured by the Yugoslav Govern- 
ment. Sir Harold Yarrow has been presented with the 
Order of St. Sava, First Class, and two of his co-directors, 
Mr. Paterson and Mr. Marriner, with the Order of St. 
Sava, Third Class, in appreciation of their services in 
carrying out the engineering work on two destroyers 
for the Navy of Yugoslavia, one of which was built in 
their own national yard and the other in France. The 
Order of St. Sava is the oldest of the Yugoslav decorations, 
and the insignia of First Class are given only to statesmen 
and other distinguished men in Yugoslavia and abroad 
who have rendered exceptional service to the King and 
the State. The Orders have been forwarded to the 
recipients from the Legation in London following approval 
given by the King, and have been presented in the name 
of the Regency of Yugoslavia. 








British ELECTRICAL AND ALLIED MANUFACTURERS’ 
AssocraTIoNn..—The annual dinner of the British Electrical 
and Allied Manufacturers’ Association will be held at 
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NOTICES OF MEETINGS. 


InstiruTIioN oF Mecuantcat EnoGInerers.—'To-night, 
6 p.m., Storey’s-gate, Westminster, S8.W.1. Extra 
General Meeting. Twenty-Fifth Thomas Hawksley 
Lecture: “The Development of Television,” by Sir 
Noel Ashbridge. South Wales Branch: ‘Tuesday, 
November 8, 6 p.m., The Royal Metal Exchange, Fisher 
street, Swansea. ‘“ Production of Special Steels in the 
Works of Messrs. Thomas Firth and John Brown, 
Limited.” Western Branch: Thursday, November 10, 
7 p.m., The Merchant Venturers’ Technical College, 
Bristol. ‘The Principles of Sound Recording and 
Production,” by Mr. B. R. Davies. North-Western 
Branch: Thursday, November 10, 7.15 p.m., The 
Engineers’ Club, Manchester. “ Aircraft Efficiencies,’ 
by Dr. N. A. V. Piercy. Scottish Branch: Thursday, 
November 10, 7.30 p.m., The Royal Technical College, 
Glasgow. Exhibition of Industrial Films. Institution 
Friday, November 11, 6.30 p.m., Storey’s-gate, West 
minster, 8.W.1. Informal Meeting. Discussion on “An 
Engineer’s Impressions of Japan,” to be introduced by 
Mr. C. C. 8. Le Clair. Hast Midlands Branch: Friday, 
November 11, 7 p.m., Technical College, Chesterfield. ** The 
History of the Locomotive,” by Professor C. H. Bulleid. 

INstIruTION oF Etxecrrica ENnGIngERS.— Meter and 
Instrument Section: ‘To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Chairman’s Inaugural 
Address: ‘“* Protective Devices for Telecommunication 
Purposes,” by Captain B. 8. Cohen. Western Centre 
Monday, November 7, 6 p.m., The South Wales Institute 
of Engineers, Cardiff. ‘* Thermal Power Plants for Peak 


| Load and Emergency Service,’ by Mr. H. 8. Hvistendah|. 


Institution : Monday, November 7, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informa! Meeting. Dis- 
cussion on “To What Extent is Hydro-Electric Enter- 
prise Economically Justified ?”’ to be opened by Lieut. 
Commander R. B. Fairthorne. Mersey and North Wales 
(Liverpool) Centre: Monday, November 7, 7 p.m., The 
University, Liverpool. “ Recent Progress in Power 
Rectifiers and Their Applications,” by Dr. W. G. Thomp- 
son. South Midland Centre: Monday, November 7, 
7 p.m., The James Watt Memorial Institute, Birming 
ham. “The Lighting Load—lIts Characteristics and 
Levelopment,” by Mr. W. J. Jones. Scottish Centre 
Tuesday, November 8, 7.30 p.m., The Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
crescent, Glasgow, C.2. ‘* Centralised Control of Public 
Lighting and Off-Peak Loads by Superimposed Ripples,’ 
by Mr. H. P. Barker. Transmission Section : Wednes 
day, November 9, 6 p.m., Savoy-place, Victora-embank 
ment, W.C.2. Chairman's Inaugural Address, by Mr. 8. R 
Siviour. North-Midland Centre: Wednesday, Novem 
ber 9, 7 p.m., The Hotel Metropole, King-street, Leeds 
“Thermal Power Plants for Peak Load and Emergeney 
Service,” by Mr. H. 8. Hvistendahl. Hampshire Sub 
Centre Wednesday, November 9, 7.30 p.m., The 
Municipal College, Portsmouth. “* The Design of Domes 
tic Electric Cookers,”’ by Mr. O. W. Humphreys. Jnstitu 
tion: Thursday, November 10, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Ordinary Meeting. 
“Thermal Power Plants for Peak Load and Emergency 
Service,” by Mr. H. S. Hvistendahl. 

Roya Instirution.—-Monday, November 7, 5 p.m.. 
21, Albemarle-street, W.1. General Meeting. Friday, 
November 11,9p.m. ‘ Combination Tones in Sound and 
Light,” by Professor Sir William Bragg. 

INsTITUTE OF Metats.—-Swansea Local Section : Tues 
day, November 8, 6.30 p.m., The Y.M.C.A., Swansea. 
‘“* Copper Alloys and Their Adaptation to Modern Engin 
eering Requirements,”’ by Mr. H. J. Miller. North-East 
Coast Local Section : Tuesday, November 8, 7.30 p.m., 
King’s College, Newcastle-upon-Tyne. ** Relationship 
Between Mechanical Properties and Results in Service,’ 
by Mr. L. W. Schuster. Sheffield Local Section : Friday, 
November 11, 7.30 p.m., University, Sheffield. ‘‘ The 
Expert Use of the Microscope,” by Mr. H. Wrighton. 

Nortu-East Coast INstiroTion oF ENGINEERS AND 
Saresurtpers.—Tuesday, November 8, 7 p.m., The 
Mining Institute, Newcastle-upon-Tyne. Andrew Laing 
Lecture: ‘‘The Molecular Basis of the Strength of 
Materials,” by Professor Sir William Bragg. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scottanp.—Tuesday, November 8, 7.30 p.m., 3%, 
Elmbank-crescent, Glasgow. ‘‘ Steam Drifters : Tank and 
Sea Tests,”’ by Mr. J. Edward and Dr. F. H. Todd. 

InstiruTiIon or AvToMoBILE ENGINEERS.—Coventry 
Centre : Tuesday, November 8, 7.30 p.m., The King’s 
Head Hotel, Coventry. General Meeting. ‘“* The Modern 
Car from the Owner-Driver’s Point of View,” by Mr. 
Geoffrey Smith. Bristol Centre: Thursday, November 
10, 7 p.m., The Merchant Venturers’ Technical College, 
Unity-street, Bristol. General Meeting. ‘‘ Tyre Require 
ments for Modern Transport,’’ by Mr. C. D. Law. 

InstiruTIoN oF Criviy EnoGingrrs.—-Wednesday, 
November 9, 6 p.m., Great George-street, Westminster, 
8.W.1. Informal Meeting. Discussion : *‘ The Relative 
Merits of Pre-Cast and Cast-in-Situ Piles,’’ to be intro 
duced by Mr. A. C. Dean. Bristol and District Associa 
tion; Thursday, November 10, 5 p.m., The Royal Hotel, 
College Green, Bristol. Chairman’s Address, by Mr. 





Grosvenor House, Park-lane, London, W.1, on Novem- 
ber 17. 

Launcn or H.M.S. “ Tuistie.”—H.M. submarine 
Thistle was launched at the Naval Construction Works 
of Messrs. Vickers-Armstrongs Limited, Barrow-in- 
Furness, on October 25. She is a submarine of the 
“T ” class, of which Messrs. Vickers-Armstrongs have 
six under construction. 
| class and the 176th submarine to be launched from the 
| Barrow shipyard. 





She is the third of the “T” | 


| A. M. Paterson. Birmingham and District Association : 
| Thursday, November 10, 6 p.m., The James Watt 
| Memorial Institute, Birmingham. ** Construction of 
| Permanent Way for High-Speed Traffic,’’ by Mr. H. 8. B. 
Whitley. Portsmouth, Southampton and District Associa 
tion: Thursday, November 10, 7.15 p.m., University 
College, Southampton. ‘* The Renewal Gate to No. | 
Dry Dock at Southampton,” by Mr. W. E. Parsons. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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the fact that the above is our SOLE ADDRESS, 
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Journal and any. other publications s 
somewhat similar titles. 
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stalls, or it can be supplied by the Publisher, post free, 
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or three months, pro rata), payable in advance :— 
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through his historical survey, unless to correct the 
reference to the Holzapfel I, which had only one 
vertical six-cylinder engine, not two, developing 
180 h.p. at 450 r.p.m., on a fuel consumption of 
| 25 to 35 cwt. per day of 24 hours. The rate of 
25 to 30 tons given in the paper, as the author ob- 
served, would certainly not be considered economi- 
cal for a vessel of her type, measuring less than 300 
tons gross. The installation in the Holzapfel I was 
| of particular interest, in that the drive to the pro- 
| peller was effected through a Féttinger transmitter, 
partly to enable a high-speed engine to be employed, 
and partly to avoid the problem of reversing the 
technique of design, materials, construction and | 8 engine. More recent developments include a 
| operation. Presumably, the underlying intention is | number of units, ranging up to 1,000 h.p., distributed 
| that some body, representative of the industry con- | iM America, Holland, France, Russia and Germany, 
|cerned, should do the reviewing and initiate the | #" installation of particular interest being that in 
| process of resuscitation, but, as a rule, nothing the Rhine tug Harpen I. In this vessel, the propel- 
| more than the bare suggestion is put forward, and ling machinery consists of two 8-cylinder single- 
| what might be anybody’s business continues to be | #¢ting four-stroke engines of 350 brake horse-power 
| nobody’s business. On the other hand, it may be | ©@ch, adjustable in speed between 160 r.p.m. and 
reasonably contended that the vast army of in- | 400 r.p.m., and driving twin screws through mecha- 


ventors and practical designers, whose activities | Hical reverse-geafs. The producer is of the Deutz 





| Vol. CXLVI. 





THE GAS ENGINE AFLOAT. 


PERIODICALLY the suggestion recurs, sometimes 
in print but more often in discussions at the various 
technical institutions, that a review should be made 
| of engineering inventions that have been tried and 
|abandoned, to ascertain whether some of them 
|might be revived with a better chance of success, 
|in the light of subsequent improvements in the 








‘| support the patents departments of the industrial | tyPe- and the engines are started on compressed air. 


| nations, may be trusted to rake over the records of Arrangements are provided for running the engines 
past work in the pursuit of their own schemes, and | on oil fuel if desired. 
| that, in consequence, no idea of real worth is likely; The reasons for the non-development of gas 
| to languish long in obscurity, if the advance of | propulsion in this country appear to be almost 
| technique renders its adoption economically advan- | entirely economic; in short, there has not been 
tageous. sufficient inducement. In the early stages, when 
The use of gas engines for ship propulsion is a/| competition by the oil engine was non-existent, 
| particularly good example of an idea which has re-| the ordinary type of marine steam reciprocating 
| peatedly attracted fresh consideration, without the engine offered in itself many opportunities to achieve 
| adventitious encouragement of any ad hoc resurrec- | better economy in operation; and there can be 
‘tion committee. In a sense, it may be said that|no doubt that conservation tended to retard 
| the idea was never entirely moribund, for much work | development, when the cost of coal was so much 
|has proceeded quietly on the Continent, and in | less than it is to-day, and the financial urge to reduce 
| America, between the intermittent spells of activity its consumption was correspondingly of less impor- 
|in British engineering circles. The late Sir William | tance. The position now, however, is very different, 
| White, more than thirty years ago, expressed a/| apart from any question of national advantage in 
| belief in the future of the gas engine on board ship, | using a fuel that is to hand rather than one that 
which might have come nearer to justification if | must be imported. A great deal of experience has 
other forms of internal-combustion engine hai not| been gained in the design of small producers for 
|developed so rapidly. The late Sir James|use on road vehicles, although much of this is 
| McKechnie, also, was very optimistic regarding gas | based on Continental service, and the use of charcoal 
propulsion, going so far as to publish an outline | as fuel, and is, therefore, not directly applicable to 
arrangement of engines and producers for a battle-| British marine requirements. The preliminary 
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difficulties encountered, in the small vessels that 


have been fitted with producers, showed no indica- 
tion of exceptional technical severity, and certainly 
were no more serious than those attending the 
development of the heavy-oil engine. If the use 
of gas engines and producers afloat, instead of being 
tentatively explored by individuals, had 
persevered in by established engineering 


been 
firms 


with only a fraction of the determination, financial | 


backing and publicity that have been lavished 
upon the Diesel engine, there is little doubt that 
satisfactory would have found 
by now to most of the technical problems involved. 
At the time, the minds of potential users 
would have been brought to the stage of regarding 
gas-propulsion as an accepted alternative to the 
existing methods of propelling a vessel, and not as 
something still to be viewed rather dubiously as 
experimental. In the altered circumstances of 
to-day, the suggestion made by Mr. Freeman and 
followed up nm Vir. Ciibbons’ par pe r, seems to deserve 
consideration by some of the firms, long experienced 
in the manufacture of gas engines and producers, 
which have latterly tended to concentrate their 
energies upon the oil engine 


solutions been 


same 


ENGINEERS IN THE MODERN 
WORLD. 

WRITERS on aspects of engineering history have 
become fairly numerous, especially since the leading 
engineering institutions began to require of examina- 
tion candidates some evidence of an acquaintance 
with this subject, among the many that constitute 

engineering economics.” Most of them, however, 
still elect to treat it as a mere catalogue of inventions, 
in which the names of a few outstanding engineers 
(all dead) serve as group headings. The tendency is 
a perfectly natural one: it is not so long, indeed, 
since every school taught political history in the 
same fashion. A more enlightened instruction now 
recognises that even the deaths of monarchs do 
not disrupt the normal tenour of existence after the 
manner of faults in geological strata. It may 
that there will yet arise a historian who will see 


be 


ENGINEERING. 


administrators would be regarded as having, for all 
practical purposes, ceased to be engineers. 

The problem of status in professional engineering | 
has been very intensively studied, over a period of | 
years, by the members of the Old Centralians, the 
old students’ association of the City and Guilds 
Engineering College of the Imperial College of | 
Science, London. A year ago we commented 
editorially on a survey of the remuneration received, | 
during the first ten years of their active professional 
work, by students who had left the college at 
different periods in the last half-century. The 
survey that the actual remuneration of 


showed 


| engineers of ten years’ experience had not kept pace | 


| the Old Centralians. 
| introduction by 


| 


with increases in the cost of living. This point, | 
among others, was stressed by Sir Alfred Chatterton 
in a review of the changing relationship of the 
engineering profession to the economic structure of 
modern life, which formed the nucleus of a group 
of short papers recently discussed at a meeting of 
Six papers, in addition to an 
the President, Mr. E. G. Walker. 
F.C.G.1., constituted the symposium. All of the 
authors could support their views with at least | 
thirty years’ professional experience, and various 
schemes were propounded for raising the status of | 
the profession, by a more broadly humanistic 
curriculum in college days, or by giving to their 
training a more definitely administrative bias. One 
proposal was the establishment of a special super- 
graduate training centre (in which ** there would be 
theses, and research, but no 
examinations ”) wherein a limited number of young 
engineers would be supercharged, apparently in 
more than to fit them for the higher 


exercises, essays, 


one sense, 


| government and industrial appointments, and gener- 


| application to engineering. 


the development of engineering as the gradual but | 
irresistible flow of a tide rather than as a succession | 


of detached and often erratic currents topped by 
occasional conflicting waves of exceptional force ; 
and the engineer primarily as a man, differently 
equipped from other men, but not less affected by 
his environment and his fellows are so 
much responsible for it. 

The relatively rapid emergence of engineers 
an effective moulding force in the land has engen- 
dered, of late, a widespread dissatisfaction that 
they have not succeeded in emerging, with commen 
surate rapidity, as leaders of the many commercial 


because he 


as 


enterprises to which their efforts have given rise. | 


\ssociated wit) this claim to self-determination is 


the complaint that the individual engineer, for all | 


that he is so necessary to the maintenance of modern 
civilisation, still lacks * status by comparison 
with the members of older professions and with the 
administrators who control the undertakings that 
he has made possible 

The dissatisfaction be truthfully deseribed 
but we incline to question whether 


thay 
is widespread ; 
it is great in volume or really deep-rooted, so far as 
it relates to legislative and commercial aspirations. 
rhere must be many engineers who are in agreement 
with Mr. R. D. Brown, whose address in Manchester 
we reviewed in a leading article on October 14, that the 
processes of the engineering mind are not necessarily 
the best suited to the solution of political and social 
problems. 
be prepared to go further, and to admit 
candidly that they have found less satisfaction in 
the exercise of such functions than in more narrowly 
technical pursuits. This to that the 
elusive “ status’ is also completely illusory; but 
there are, we submit, good grounds for questioning 
whether a more obvious ascendency of engineers in 
active government commerce would contribute 
materially to the public respect for the engineering 


would 


is not say 


or 


profession as a whole, which is the presumed 
meaning to be attached to the word ~“ status.” 
What is more probable is that engineers who 


succeeded in establishing public reputations as 


Many of them, with experience as a guide, | 


ally for duties requiring powers of leadership, allied 
with engineering qualifications. 

The staff college idea is not necessarily unsound | 
per a number of practical difficulties 
immediately suggest themselves in considering its 
For several generations | 
the fighting Services have had their specialised 
training and the Metropolitan Police, a 
leading railway company, and now the British 
Broadcasting Corporation have followed the same 
plan. But it may that all of these 
bodies are training their own men to conduct their 
own affairs: the proposed engineering centre does 
not present a parallel case, as its students are to be 
prepared, apparently, to manage the businesses of 
others, even before they have had any first-hand | 
constructive or administrative experience. 


se because 


centres ; 


be observed 


In the course of the Old Centralians’ discussion, 
than speaker questioned whether the 
quality of leadership could be inculcated in the 
manner by any other means. This 
objection, however, loses force on closer considera- 
tion; the function of such a training centre would 
be to develop and direct innate ability, the existence 
of which would become manifest long before the 
potential leader of men had reached the minimum 
age for admission. A more serious shortcoming is 
that the proposal appears to ignore the character- 
forming value of variety in engineering experience. 
Many engineers who have attained to controlling 
positions in particular spheres have sampled half 
a dozen branches of engineering before establishing 
their peculiar fitness for one rather than another. 
It is seldom possible to determine how much the 
ultimate man owes to any portion of the rolling- 
stone period, but that its influence is material can 
hardly be disputed. Apparently the trainees are 
to be denied this advantage ; after they have been 
caught young and expensively moulded to the shape 
of leaders, it is unlikely that the college governors 
would agree to turn them loose for ten years or so, 


more One 


proposed or 


even for the eventual good of their professional 
souls. 

There appears to be, however, another funda- 
mental defect. common to nearly all of the 


schemes that are propounded from time to time for 
the improvement of status, namely, an insufficient 
appreciation of the nature of the distinction that is 
so assiduously sought. Status, we it, is 
something that can be conferred. but cannot be 
commanded: not, at least, the only kind of status 
that is really worth having. It is an indication of a 


as see 


| pressure die-casting process. 
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be forced in its growth, nor synthesised from the 
components of a selected curriculum. The status 
that attaches to the professions of arms, of law, and 
of medicine was not acquired by making its attain- 
ment a deliberate goal, and can owe but little 
to the excursions of individuals from these profes- 
sions into directive commercial or legislative offices, 
such as have long been whole-time occupations to 
those who have achieved any eminence therein. 








NOTES. 


LIGHT ALLOYS IN AIRCRAFT CONSTRUCTION. 


LN the course of a lecture on “* The Use of Light 
Alloys in Aircraft Construction,” delivered before 
the Royal Aeronautical Society in London on 
October 20, Mr. R. Le Coeuvre stated that among 
recent improvements in production methods had 
been the manufacture of carburettor bodies, of 
magnesium and certain aluminium alloys, by the 
Moreover, interest- 
ing experiments had been carried out at the Institute 
of Foundry Research at IEcole Supérieure de 
Fonderie, in Paris, on the compression of castings 
during solidification. Certain large castings had 
been subjected to pressure in this way in an auto- 
clave, with the result that the grain had been 
refined and the mechanical properties of the part 
generally improved. A further development of 
interest, namely, the advent of aluminium-mag 
nesium light alloys, had opened out new possibilities 
to constructors. Broadly, these alloys possessed 
two important advantages, namely, they could be 
welded and they were not corroded by sea water. 
These properties might be put down to the great 
homogeneity of their structure and to the complete 
of copper. Annealed alloys containing 
less than 7 per cent. of magnesium had an ultimate 
tensile strength of the order of 20 tons to 23 tons 
per square inch, and a good elongation value. The 
alloys could be worked cold, and were amenable 
to deep-drawing without damage; they could 
also be worked hot. Alloys containing from 7 per 
cent. to 9 per cent. of magnesium had an ultimate 
tensile strength of 27 tons per square inch, with 
good elongation, these properties being obtained 
by both heat-treatment and quenching. The alloy 
was quenched from a temperature of about 450 deg. 
C., but between 150 deg. and 350 deg. C. the materia! 
passed through a brittle range and it was advisabk 
not to allow it to remain long in this temperatur: 
zone. The aluminium-magnesium alloys could lb 
greatly improved by addition of quite small pro 
portions of other metals, notably titanium. Thes 
improved alloys, however, had not been developed 
bevond the laboratory stage. The possibilities of 
the magnesium-rich alloys limited 
to their sensitivity to corrosive action, but interest 
ing immersion protective-treatment methods had 
been studied in Great Britain by Lewis and Evans, 
Sutton and Le Brocq, and Bengough and Whitb) 
Apart from these dipping pre-treatments, work 
had heen done in various countries on anodic pro 
cesses, some of which had proved efficacious and 
had been adopted in industry. 


absence 


were owing 


THE GOVERNMENT AND Export TRADE. 
Speaking at the inaugural meeting of the Bir 
mingham branch of the Institute of Export on 


Friday, October 28, the Parliamentary Secretary 
of the Department of Overseas Trade (the Rt. Hon. 
R. S. Hudson. M.P.) said that during a tour of the 
Chambers of Commerce in the chief industrial towns. 
which he made last vear, he had been struck by th: 
varying extent to which traders made use of the 
services of his Department. One of his officers had 
therefore spent considerable time in Glasgow 
calling on individual firms. and had found that 
although some made extensive use of the Depart 
ment. others did not know of its existence and others 
still did not realise how it could help them. This 
investigation had been much appreciated and was 
now being extended to Birmingham. Continuing. 
Mr. Hudson said he had been encouraged by the 
decision of the Chambers of Commerce to hold a 
conference to discuss export problems. The dis 
cussion at this meeting had confirmed the impressio!! 


a 


spontaneous public opinion, and as such can neither | he had received from reading the special reports 
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from overseas officers in our principal markets, that 
there was not one sovereign remedy for our diffi- 
culties. A short time ago he had said that those who 
were fortunate enough to be manufacturing for a 
sheltered home market must not forget the difficulties 
which faced our exporters, and it might indeed be 
neecssary to call on the home supplier actively to sup- 
port the exporter. There was a good deal of specula- 
tion as to what he had in mind, and this would be all 
to the good if it brought home the obligation which 
we owed to our exporters. He believed a peace of 
understanding was possible and that the people of 


all countries, if given their choice, would prefer to | 


exchange their goods with other countries at a fair 
and reasonable price than to lower their standard 
of living by undercutting. Experience showed, 
however, that such a peace of understanding could 
only be obtained by inducing our competitors to 
respect our strength. If they wanted to recover 


their former pre-eminence in the export trade, they | 


must therefore place themselves in such a position 
that they could talk on terms of equality with 
corresponding industries abroad. Experience 
showed that when that was done agreements 
satisfactory to both sides could be arrived at. 
The matter was, however, urgent. 

Farapay House Oxtp StrupEnts’ AssoctaTION. 

The renewed interest which is being taken in 
the education of engineers and which, following 
the presidential address to the Engineering Section 
of the British Association, found expression in the 
recent presidential addresses to the Institutions of 
Mechanical and Electrical Engineers, was naturally 
not neglected in the speeches made at the Thirtieth 
Annual Dinner of Faraday House Old Students’ 
Association, which was held at the Savoy Hotel 
on October 28. Faraday House represents the 
sandwich system of training in a high state of 
development. As Dr. Alexander Russell, who still 
acts as Advisory Principal, joined the organisation 
fifty years ago, it will be evident that those en- 
trusted with its operation have much accumulated 
experience to guide them in the conduct of its 
affairs. That they use this experience well is illus- 
trated, if illustration be needed, by the fact pointed 
out by Dr. Coode Adams, the Principal, in his 
speech at the dinner, that one out of every 
five presidents of the Institution of Electrical 
Engineers had been an old Faraday House 
student. The matter was also referred to by Sir 
George Lee in proposing the toast of “ Faraday 
House.” Sir George, after some criticism of the 
present-day examination system, spoke in terms of 
commendation of the contact with industry main- 
tained at Faraday House. The toast of “ The 
Guests ’’ was proposed by Mr. C. H. P. Ewbank 
and replied to by Mr. W. J. E. Binnie and Dr. A. P. 
Fleming. In consenting to represent the Institu- 
tion of Civil Engineers at this function, Mr. Binnie 
was adding to the large number of similar functions 
which he will find it necessary to attend in an 
official capacity over the next twelve months, 
since his year of office did not begin until four days 
after the dinner. The cordial and friendly way 
in which the Faraday House dinner is supported 
by the whole range of the electrical profession was 
illustrated by the remarks of Mr. Vincent Ferranti 
in proposing the toast of “* The Chairman,” Mr. 
(. H. Sparks. He pointed out that those in the 
room represented personal experience covering the 
development of the whole range of practical electrical 
engineering from its beginnings. With this intro- 
duction he was able gracefully to refer to the 
pioneer work of Mr. C. P. Sparks, the father of the 
Chairman, who was so fruitfully associated with 
his own father, Dr. Ferranti, in the early days of 
electrical engineering. 

THE INsTITUTE OF WELDING. 

When the Institution of Welding Engineers 

amalgamated with the British Advisory Welding 
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on October 26. Sir Frank Smith, K.C.B., Secretary 





| Scientific and Industrial Research, was the principal 

guest, and, in proposing the toast of ‘“‘ The Insti- 
| tute of Welding,” mentioned that welding was now 
|commonly used in more than 200 industries.. Its 
application to building construction had been under 
consideration by his Department, and the recently 
published report of the Welding Panel of the Steel 
Structures Research Committee provided informa- 
tion which should prove useful as a basis of a code 
of practice. The task of drawing up such a code 
had been undertaken by a committee of the Insti- 
|tute. He was glad to note that the grant made 
to the Institute by the Department of Scientific 
and Industrial Research was being applied in the 
active pursuit of a co-ordinated plan of research. 
Sir William J. Larke, K.B.E., the President, in 
responding to the toast. gave some further details 
of the research activities of the Institute, the 
membership of which had increased by nearly 
25 per cent. during the year, and now stood at 
at a total of 1,300 members. In addition to the 
main Research Committee, there were five principal 
committees and twelve sub-committees, each 
investigating a separate phase of the problems of 
welding. The Universities of Birmingham, Bristol, 
Cambridge, Durham and Glasgow had all been 
enlisted in the work of research and investigation. 
In collaboration with the Institution of Naval 
Architects, the Institution of Engineers and Ship- 
builders in Scotland, classification societies, ship- 
builders and steelmakers, a special testing machine 
had been devised and was now erected in Scotland, 
to ascertain the best forms of welded construction. 
In the structural field, the new regulations of the 
London County Council, in which the technical 
officers of the Institute had collaborated, accepted 
the weld as being equal in strength to the steel 
used. The Institute might now fairly claim that it 
was effectively organised to discharge the responsi- 
bility that it had accepted. In replying to the 
toast of “The Guests,” proposed by the Presi- 
dent, Mr. Justice Langton took the opportunity 
to protest, with much humour but also with 
much wisdom, against the modern tendency to 
abridge the titles of offices, Government depart- 
ments, and other institutions, into cabalistic 
initials which few could understand. 


New TRANSATLANTIC SHIPPING SERVICE. 

An interesting development in inland and overseas 
water transport is foreshadowed in an announce- 
ment made by the Grand Union Canal Company, 
Port of London Building, Seething-lane, London, 
E.C.3. This states that the company have secured 
the agency for a new all-water transport service 
between this country, Canada and the United States. 
The service, which has been named the Oranje Line, 
is owned by Messrs. Antony Veder, Rotterdam, and 
it is proposed that the first vessel shall leave London 
en route for St. John’s, Newfoundland, St. John, 
New Brunswick, and possibly Halifax, Nova Scotia, 
early in the new year. During the open season, 
that is from the end of March to about the beginning 
of October, there will be a fourteen-day direct 
service from London to St. John’s, Montreal, 
Toronto, Hamilton, Cleveland, Detroit, Milwaukee 
and Chicago, while from January to March cargo 
for the interior of Canada will be transhipped at 
St. John and forwarded by rail. 
combined with the recent improvements made on 
the Grand Union Canal system, will enable an all- 
water route to be established between Midland 
centres and Canada, a great advantage, especially 
where the shipment of fragile merchandise is con- 
cerned. It follows on the establishment, about a 
year ago, of twice-weekly sailings between the 
Regent’s Canal Dock and Antwerp. In order to 
cope with the increased traffic which is anticipated, 
the Grand Union Company is building warehouses 








Council, in 1935, to form the Institute of Welding, 
considerable development had already been achieved | 
in the use of welding as a routine industrial process. | 
That the establishment of a single organisation was | 
justified, as a nucleus for the co-ordination of | 
welding research and the investigation of problems | 


and providing modern terminal handling facilities 
at Regent’s Canal Dock, London, as well as at 


of the Royal Society and of the Department of 


This development, | tute in May, 1939. 
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THE IRON AND STEEL INSTITUTE. 


FoLLowtne upon the announcement that the joint 
autumn meeting of the Iron and Steel Institute 
and the Institute of Metals, which should have been 
held in New York on October 3 and 4, had been 
cancelled, it was intimated that separate one-day 
meetings of each Institute would subsequently take 
place in London. That of the Iron and Steel Insti- 
tute was duly held at the Institution of Civil 
Engineers, Great George-street, S.W.1, on Wednes- 
day, October 26, and that of the Institute of Metals 
at the Institution of Mechanical Engineers, Storey’s- 
|gate. St. James’s Park, S.W.1, on Thursday, 
| October 27. The meeting of the Iron and Steel 
| Institute was held under the Presidency of Sir 
| Harold Carpenter, F.R.S., who, at the outset of the 
meeting, stated that in the absence of the President, 
Lord Dudley, he had been asked to take the Chair. 
He added that Lord Dudley had gone to America 
a short time ago and had hoped to return in time to 
preside at the "necting, but, unfortunately, he had 
not been able to do so. The secretary then, in 
accordance with by-law !. announced the names 
of the members of the Counci! who were to retire 
in rotation at the next annusel meeting. These 
comprised three vice-presidents, namely, Mr. J. 
Craig, C.B.E., Mr. C. E. Lloyd, and Dr. W. H. 
Hatfield, F.R.S., and five members of the Council, 
namely, Principal C. A. Edwards, F.R.S., Captain 
R. 8. Hilton, Mr. E. F. Law, Mr. W. J. Brooke and 
Mr. F. Clements. 

Sir Harold Carpenter then referred to the recent 
death of Mr. Alfred Hutchinson, who had been 
President of the Institute last year, and to the 
deaths of two Past-Presidents of the Institute of 
Metals, Sir Henry Fowler and Mr. W. R. Barclay. 
He stated that it was less than a year ago that the 
Council of the Institute had been in constant 
consultation with Mr. Barclay, who, as President of 
the Institute of Metals, had been of great assistance 
in the negotiations which resulted in the removal of 
both Institutes to new offices in Grosvenor-gardens 
and the formation of a joint library. Passing on 
to the cancellation of the joint autumn meeting in 
America, Sir Harold said that it had been a great 
disappointment that it had again been found 
impossible for the Institutes to go to Canada and 
the United States, especially as a few years ago 
|a visit had had to be postponed owing to the 
|economic crisis. The Institutes’ American friends 
| had already told them unofficially that they hoped 
| that it would be possible for the programme to be 
taken up on another occasion, but the Councils 
|did not know whether a visit next year would be 
|convenient. In addition to that day’s meeting, it 
had been arranged to hold a meeting on Friday, 
December 2, at 7.30 p.m., at Cardiff, when two of 
the American papers would be presented, namely, 
that by Messrs. F. M. Gillies and E. D. Martin, 
| and that by Mr. L. F. Reinartz. On the morning of 
Saturday, December 3, a visit would be paid to the 
| East Moors Works of Messrs. Guest Keen Baldwins 
Iron and Steel Company, Limited. 

The Council had received, and had accepted, a 
generous offer from Captain C. A. Ablett, O.B.E., 
M.Inst.C.E., who had promised to present a prize to 
the value of 50/. for the best paper on a subject 
connected with engineering in iron and steelworks, 
to be presented at the annual meeting of the Insti- 
The conditions were that the 
author of the contribution must be a British subject, 
employed in an iron and steel works in Great 
Britain or the Empire, under 35 years of age, and 
holding a position not higher than that of a depart- 
mental engineer. Competing papers should be 
received by the secretary not later than January 31, 
1939. On behalf of the Council, he wished to thank 
Captain Ablett and he understood that if the 
response this year was favourable, Captain Ablett 
proposed to renew the prize for the future. Another 
announcement made by Sir Harold was that the 
Hon. R. G. Lyttelton and Mr. A. B. Winder had 




















Brentford, Birmingham, Leicester, Northampton, 
Coventry, and other points on the system. A fleet | 
of 372 motor boats and lighters, which are owned | 
by the Grand Union Canal Carrying Company, will 


been elected members of the Council. 


ELectric-FURNACE PRACTICE IN STEELWORKS. 
The first two papers on the agenda, namely, 


a ° ° 27 0 . 2 ° : : : ’ és . A tice.”’ > 
arising in practice, was made abundantly clear in| work in conjunction with the new line at Regent's | ‘‘ American Electric-Furnace Practice,” by Messrs. 


the speeches delivered at the annual dinner of the 
Institute, held at Grosvenor House, Park-lane, | 





Canal, and the collection and- delivery at the | 
terminals will be effected by motor lorry. 





| Furnaces in European Steelworks,” by Mr. D. F, 


W. M. Farnsworth and E. R. Johnson, and “‘ Electric 
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Campbell, were presented in turn, and then jointly | 


discussed. In the absence of the American authors, 
Mr. D. F. Campbell read their paper, in abstract, 
and then presented his own. The authors of the 
American paper stated that the predominating 
types of electric furnaces used in United States 
steel plants were the conventional Héroult arc 
furnaces and high-frequency induction units. 
Low-frequency induction furnaces were few; the 
largest of them, of 6 tons capacity, was in use at 
the Canton Works of Messrs. 
poration. 

The Héroult are furnaces could be built with 
either basic. or acid bottoms, and, generally, it 
might be stated that the ingot-producing furnaces 
were basic, while the foundry furnaces, for castings, 
had acid linings. Furnaces of up to 100 tons 
were employed, but the conventional sizes were of 
6, 15 and 25 tons capacity. At the Canton works of 
Messrs. Republic Steel Corporation, there were, 
in addition to the 6-ton low-frequency induction 
furnace, which was basic lined, one 25-ton, three 
15-ton, and one 6-ton are furnaces, all of which were 
lined. They were employed to produce 
special carbon steels, alloy steels of all compositions, 
and corrosion-resisting alloys. The raw materials 
employed included scrap, ferro-alloys, or other alloy- 
ing materials, oxidising and carburising agents, and 
slag-making materials. 


basic 


Up till the present, no accurate means of deter- 
the temperature of molten metal in the 
furnace had been developed, but it was possible 
to hold the temperature within very close limits 
by systematic observation. Induction-furnace 


mining 


tepublic Steel Cor- | 


melting in the authors’ plant had been confined to | 


the reclaiming of stainless-steel scrap. The 6-ton 


furnace would conveniently hold up to 13,000 Ib. of | 


metal, part of which was retained in the furnace 
after tapping. Usually, 9,000 lb. were tapped out, 
leaving from 3,000 Ib. to 4,000 Ib. in the furnace to 
carry the current. Normal alloy and stainless-steel 
heats were handled in much the same manner 
with respect to tapping and pouring. All precau- 
tions were taken to prevent contamination of the 
metal. The furnace was tilted at such a rate as 
to keep the slag level above the tap hole, thus 
holding back the slag until the tap was complete. 
The ladles employed were of the bottom-pouring 
type and, in preparing the moulds for normal alloy 
heats, a tar coating was applied to the inside surface. 
For stainless-steel heats, a coating consisting of 
aluminium powder, shellac and alcohol was used 
instead of tar, in order to avoid any possible pick-up 
of carbon. 

Mr. D. F. Campbell, when presenting his own 
paper, stated that recent developments in Europe 
included the construction of electric iron-ore 
smelting furnaces of new design. Eleven furnaces 
of this new type had recently been built, of which 
nine were of between 6,000 kVA and 9,000 kVA, 
and two of 12,000 kVA. They produced iron from 


a 5O per cent. iron ore with a power consumption | 


of 2,400-2,600 kWh per ton for ordinary iron, 
or 3,000 kWh for high-silicon irons. A large number 


of are furnaces for steelmaking had been constructed 


in British and other European steelworks in the 
last five years, and it was interesting to note 
that almost all constructors had returned to the 


simple three-phase furnaces with three electrodes, 
of which the prototype might be considered to be 
the 15-ton furnace built at the Illinois Steel Com- 
pany’s works, at South Chicago, by Paul Héroult. 
Important developments in the construction of 
furnaces had occurred in the last few vears, especially 
as regards removable roofs, for rapid charging, and 
rotating hearths. The choice of electrodes was an 
open question in Europe, but the amorphous 
electrode was tending to disappear, and most of 
the new furnaces were equipped with graphite or 
Soderberg electrodes 

lhe high-frequency furnace had made excep- 
tionally rapid progress in Europe, and, although 
this method of steelmaking had been introduced 
only 10 years, there must be more than 300 furnaces 
in operation for commercial production, in addition 
to more than 200 small installations for experimental 
and development work. The majority of furnaces 
were employed for simple melting operations, sili- 
ceous linings being used for tungsten and most 
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alloy steels. Both acid and basic refractories 
were used for austenitic chromium-nickel alloys, 
and basic linings for manganese steels, Siliceous 
linings lasted for from 60 to 300 heats, and in most 
countries patching was regularly resorted to after 
40-50 heats. 

The question of safety of operation in high- 
frequency induction furnaces had been given much 
anxious study, asa water-cooled copper coil operating 


»t 3,000 volts within 3 in. or 4 in. of 6 tons or 8 tons of | 


molten steel presented a formidable problem. 
Although surprisingly little trouble had occurred, 
precautions were constantly being taken to reduce 
the risk and to enable still larger furnaces to be 
built. There was comparatively little difference 
in the power consumption between large and small 
furnaces, the usual figures varying from 600 kWh 
to 800 kWh per ton, according to the quality of the 


steel manufactured or the metallurgical operations | 


performed. 
The discussion was opened by Dr. T. Swinden, 


| who stated that he had noted with special interest 


that, in the Canton works, a 6-ton low-frequency 
induction furnace was in use. The paper by Messrs. 
Farnsworth and Johnson did not disclose when 
this had been installed and he would be interested 
to know whether it had been put up since high- 
frequency furnaces of similar capacity had been 
available. Ifso, the reasons leading to the preference 
for the low-frequency furnace would be interesting. 
It was common knowledge that, some 25 years 
ago, there were, in various parts of the world, 
some 40 or 50 low-frequency furnaces in commission, 
but, in 1932, only 3 or 4 were in actual operation. 


Most people had ceased to operate low-frequency | 


furnaces on account of refractory trouble and the 
difficulty of starting up the furnace and of melting 
cold charges. It was clear that the authors of the 
American paper attributed great importance to 
hydrogen and went so far as to control both the 
charge and the method of working on the assump- 
tion that hydrogen was an important factor in 
connection with the production of sound steel of the 
highly-alloyed types. He felt, however, that 
metallurgists were only on the fringe of the subject 
of the influence, and control, of hydrogen in steel. 
The statement of the authors that, under certain 
slag conditions, it was possible to avoid com- 
pletely the possibility of hydrogen absorption, 
was, therefore, open to question. It was, moreover, 
noted that the authors intimated that there was no 
evidence of hydrogen absorption in the induction- 
furnace metal. So far as his (Dr. Swinden’s) own 
vacuum-fusion work was concerned, no sample 
had yet been examined which did not contain some 
hydrogen, but, speaking broadly, he would support 
the view expressed in the paper, that a certain type 
of “ wildness,’ which was experienced from time 


|to time in arc-furnace practice, was in all proba- 


bility due to hydrogen. 

The references made in Mr. Campbell’s paper 
to what had been termed “ quick metallurgy,” 
summarised briefly the large amount of work done, 
particularly by the French metallurgist, M. Perrin,* 
on the subject. The fundamental soundness of 
the metallurgical principles involved had been 
established and the statements concerning clean 
steel were correct. Reference had also been made 
in Mr. Campbell’s paper to the linings of high- 
frequency furnaces. For many years acid linings 


| had given no trouble, and it could be stated that the 


refractory in fairly large acid-lined high- 
frequency furnaces was not greater than in the 
case of, say, a 50-ton open-hearth furnace. On 
the other hand, a really satisfactory basic lining 
for large high-frequency furnaces was still needed. 
No difficulty attached to basic linings with furnaces 
up to 2 tons capacity, but, in the 5-ton furnaces, 
the basic lining had not yet been produced which 
had the necessary refractoriness and resistance to 
slag attack, with freedom from shrinkage cracks 
which were a potential danger to the coil. Reference 
had been made to “ quality refining,” and it could 
now be stated without question, that alloy steel 


cost 


| of the highest quality could successfully be produced 


|in the high-frequency furnace to meet the most 
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exacting specifications and inspection. 


* See ENGINEERING, vol. cxxxv, pages 171, 488, 528, 
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| Dr. W. H. Hatfield, F.R.S., said that, in Mr. 
Campbell’s contribution, a good deal of space 
|had been devoted, and quite rightly, to furnace 
|reactions. Metallurgical considerations must be 
| brought forward and must, indeed, dominate a 
discussion such as the present. In a reference 
made to the Perrin and other processes, Mr. Campbell 
had said that these discoveries were leading to a 
revolution in arc-furnace practice in some European 
works, and the time spent in finishing a steel after 
it was melted was being reduced from hours to 
minutes. M. René Perrin had been quite frank 
with all metallurgical people in this country and 
had given them an opportunity to study his process. 
If it were found that, in works’ usage, the process 
could be adequately applied, it would rank as one 
of the major processes. He (Dr. Hatfield), however, 
would like to connect this improvement with the 
ultimate cleanliness of the steel obtained. In 
| point of fact, the steel produced by the Perrin 
| process was fairly clean from the point of view of 
| what might be termed the heavy steel industry. 
n this country, 90 per cent. of the total electric 
steel produced came from Sheffield and district, 
and the larger firms used are furnaces in their 
bigger plants.. Those familiar with the arc-furnace 
process had no difficulty in producing steel of a 
cleanliness which could not be approached by the 
high-frequency or the Perrin process. Electric- 
are furnace steel, finished under its last slag, after 
a period of one or two hours, and not minutes, 
yielded a material which freer from non- 
metallic inclusions than that obtained by any other 
process in use at the present time. 
Mr. G. M. Brown said that one of the most striking 
| features in the development of the arc furnace 
was the great increase in power input now in use. 
| In the case of furnaces melting cold material, this 
was presumably to secure rapid melting. Messrs. 
| Farnsworth and Johnson, in their contribution, 
| had referred to “‘ tons ” and it seemed to be apparent 
|from the context that the short ton of 2,000 Ib. 
| was implied. Mr. Campbell had said that amorphous 
carbon electrodes were tending to disappear and 
that new arc furnaces were equipped with graphite 
| or Soderberg electrodes. An investigation reported 
some months ago in Stahl und Eisen had shown 
|that there was little to choose, from the point of 
view of operating cost, between graphite and 
| amorphous-carbon electrodes. 
Mr. A. G. Lobley thought that the title of Mr. 
|Campbell’s paper was somewhat too wide, since 
| it embraced heat-treatment furnaces, which, in 
fact, had not been dealt with. In his reference 
| to are furnaces, Mr. Campbell had said that hydraulic 
|regulators for the electrodes were more rapid 
| than those operated purely electrically. In answer 
to this, it might be said that in America there were 
}as many electric furnaces in commission as in all 
| the rest of the world put together, yet, there, the 
|hydraulic regulator was practically non-existent. 
| In saying this, he did not wish to detract from the 
hydraulic regulator, which was quite efficient ; 
| he merely wished to remove a slur on the electric 
| regulator. His colleague, Mr. Robiette, had asked 
| him to point out that, in dealing with iron-smelting 
furnaces, Mr. Campbell had left the impression that 
|the furnaces were of the open-pit type, as were 
| those employed for ferro-alloy manufacture. Such 
was not the case, since furnaces of over 600 kVA 
| had enclosed roofs. Moreover, Mr. Campbell had 
said that coke or coke breeze was used for the 
| reduction of the iron. Surely, he meant coke and 
| coke breeze, as the latter used alone would prove too 
dense. Some furnaces used coke and charcoal 
and it would be interesting to know if Mr. Campbell 
| had any information on that subject. 

In a brief reply, Mr. Campbell said that his 
{contribution was intended to cover the whole of 
Europe. In answer to Dr. Hatfield, he would 
say that in references*made to freedom from inclu- 
sions it was i-tended to imply that the steels were 
in this respect, equal to the results obtained in 
normal practice. In the case of Continental fur- 
naces, the standard of comparison, in most cases, 
was open-hearth furnace steel and not the steel of 
|extreme purity, as obtained in Sheffield. He was 
| not prepared to enter into a discussion on the rival 
| merits of hydraulic and electric regulators for arc 
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Both were excellent and the choice of | advanced, making reference probably to Democritus, 


which to employ was very much a matter of personal | Who taught that nothing is ever begotten out of 


opinion. As the matter of gas recuperation and | 
collection had been mentioned in connection with | 
the iron-ore reduction furnaces, it was obvious | 


that these furnaces could not be of the open-pit | 
type. 
(To be continued.) 
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nothing by divine power, but that all things consist 
of what Lucretius calls ‘“‘ seeds” or “ first beginning 
| of things,”’ which are in constant motion. The following 
abstracts serve to show his theory : ° the 
fastenings of first- ‘beginnings one with the other are 


unlike and matter is everlasting. 


‘For verily not by design did the first-beginnings of 
| things station themselves each in its right place guided 
| by keen intelligence, nor did they bargain sooth to say 
|W ‘hat motions each should assume, but because many 
| in number and shifting about in many ways throughout 
the universe they are driven and tormented by blows 
| during infinite time past, after trying motions and 
unions of every kind at length they fall into arrange- 


THE selection of a subject suitable for the Presidential | ments such as those out of whic h this our sum of 


Address is somewhat difficult, owing to the number of 
past-presidents who have covered a wide field in 
modern engineering. 
it might prove of interest to break away from tradition 


to deal with what was known by those who lived in | 


ancient times, regarding science and engineering. Many 
countries appear to have 
culture and barbarism, the 
one period being completely lost subsequently or only 
surviving through the medium of a few manuscripts 
which fortunately escaped destruction. The Egyptians, 
pre-eminent in learning in ancient times, had accumu- 
lated at Alexandria a vast store of manuscripts, which 
would have thrown much light on the knowledge of 
the past had not the library been burnt about 2,000 
years ago. Any visitor to that country cannot fail 
to be struck with the immense monuments built by 
the Pharaohs, and one can only speculate as to how 
the enormous stones of which the pyramids are built 
were place? in position. The quarries from which 
came the gre aite that was used for the temples are 
situated at he first cataract, 
granite on which the Aswan dam is founded. 
of the quarries is a partially excavated obelisk, the 
dimensions of which are such that it would weigh 
about 1,200 tons. The face of the quarry was stepped 
and trimmed to form two sides of the obelisk, and 
a longitudinal groove cut down to the base to form 
the third side, 
to allow of the entry of the men who gradually chipped 
away the granite ; and a line of holes had been drilled 
for the insertion of wedges to split the stone from its 

The use of the drill was known in Egypt at least 
5,000 years ago, as specimens were found at the Step 
pyramid. The drill-point was of flint, shaped somewhat 
like a crescent moon, and brought to a point in the 
middle to form the axis about which the drill revolved. 
As it was important that the tips should be equidistant 
from the centre, it was tested before use by sinking 
shallow holes in test blocks and trimming until this 
object was attained. We learn from a wall-painting 
that the cutter was fixed to a shaft provided with a 
handle, so that it could be rotated by one hand, the 
other keeping it in position; and that when it was 
used for drilling vertical holes two sandbags were 
attached to the shaft near the handle by cords or 
leather thongs, the sandbags exerting a uniform pres- 
sure on the cutting edge, and giving at the same time a 
flywheel action as the drill was rotated. Another wall- 
painting shows that heavy stones were lifted by means 
of a primitive crane, which consisted of a large wooden 
drum with holes around the circumference in which the 
ends of stout timber spokes could be inserted, the axle 
of the drum being carried by a heavy timber frame 
provided with two overhead pulleys. Lifting ropes 
were attached to the stone, passing over the pulleys 
and around the drum so as to be clear of the holes in 
which the spokes were inserted. 

The study of astronomy dates back to very early 
days in Egypt. Ex jatosthenes, the Librarian of Alex- 
andria, who died about 250 B.c., was not only aware 
that the world was a sphere, but made a very close 
estimate of its circumference in the following manner. 
At the summer solstice the noon sun is mirrored in a 
deep well situated at Syene just below the First 
Cataract, and at Alexandria, situated 500 miles to the 
north, the shadow thrown by an obelisk showed that 
the sun was 7 degrees 12 minutes from the zenith at 
the same time, and as the sun’s rays can be considered 
as parallel, this meant that the difference in latitude, 
namely, 500 miles, was one-fiftieth of the entire cireum- 
ference of the earth, which would therefore amount to 
25,000 miles. 

Lucretius.—The discussions of the 
frequently devoted to an endeavour to solve the 
mysteries of nature, of time, and of space. Lucretius, 
a Roman living in the century before Christ, became so 
impressed by their speculations that he wrote a prose- 
poem entitled *“‘ The Nature of Things ”’ for the benefit 
of his patron Memmius. He lays no claim to be the 
originator of the atomic theory which was then 
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passed through cycles of | 
knowledge accumulated at | 


near the outcrop of | 
In one | 


this groove being just wide enough | 





things has been formed. 
* However solid things are e thought to be, you may 


It occurred to me, therefore, that | yet learn from this that they are of rare body : 


why do we see one thing surpass another 
in weight though not larger in size? For if there is 
just as much body in a ball of wool as there is in a 
lump of lead, it is natural it should weigh the same, 
since the property of body is to weigh all things 
downwards, while, on the contrary, the nature of void 
is ever without weight. Therefore, when a thing is 
just as large, yet is found to be lighter, it proves, 
sure enough, that it has more of void in it; while, 
on the other hand, that which is heavier shows that 











there is in it more of body and that it contains within 
it much less of void.” 

Conceptions of time are set out in the following 
words :—** Time also exists not by itself, but simply 
from the things which happen; the sense apprehends 
what has been done in time past as well as what is 
present and what is to follow after.” 

Archimedes.—Archimedes lived at Syracuse between 
287 B.c. and 212 B.c. He was a renowned philosopher 
and mathematician, who is best known to engineers as 
the inventor of a method of raising water by means of 
a lead pipe wound spirally round a revolving inclined 
rod, the screw which now serves that purpose being 
called after him. As a youth he attended the Royal 
School of the Ptolemies at Alexandria, where Euclid 
had taught about fifty years earlier. The story of how 
his genius defied all attempts to take the city of Syracuse 
by storm is worth repeating. The Roman general 
Marcellus collected a fleet of 60 galleys to attack it 
from the sea, another force, under Appius Claudius, 
investing the city on the land side. The usual weapons, 
such as catapults, dc., were employed against the city, 
but were completely out-ranged by those devised by 
Archimedes. Marcellus then planned a night attack 
both from the land and sea, and as the water came 
right up to the walls of the town, adopted the expedient 
of lashing galleys together in pairs to form large 
platforms on which scaling towers were erected. 

The scheme of the Romans, however, became known 
to Archimedes. Machines, which must have resembled 
acrane with a balanced jib, were built behind the walls 
out of view of the attackers, and when the galleys 
had reached the walls, the jib was swung outward. 
Over the pulley of the jib ran a chain to the end of 
which heavy weights were attached, which were dropped 
on to the galleys. The cranes were also equipped with 
powerful claws or grabs which seized the prows of the 
galleys and lifted them right out of the water, the 
vessels filling with water when dropped back again. 
The grabs must have been very powerful, and one 
would be inclined to treat the story as a fable if 
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his vessels were treated as 
buckets to draw water.” Seeing that it was hopeless 
to take the city by storm, Marcellus reduced it by 
starvation, Archimedes being killed by a common 
soldier when the city was entered, There is a tradition 
that Archimedes employed mirrors to concentrate the 
rays of the sun on the sails of the ships and so set 
them on fire, but doubt has been thrown on this 
story. 

Hero of Alexandria.—Hero, who lived at Alexandria 
about two thousand years ago, has the credit of being 
the inventor of the steam engine, but, in fact, his engine 
was only atoy. He was a pupil of Ctesibius, a renowned 
philosopher who is frequently referred to by ancient 
writers, whereas there is but scanty reference to Hero. 
To Hero are attributed six books: one called Pneu- 
matics, dealing with air and water; one called 4 he 
Dioptra, describing surveying instruments and the 
use to which they can be put; one called Catoptrics, 
on the theory of mirrors ; and three on the subject of 
mechanics. Pneumatics has been published in England 
and a copy is in the Institution library ; the other five 
have been translated into English by Mr. R. C. 8. 
Walters, M.Inst C.E., but have not been published. I 
am greatly indebted to Mr. Walters for the loan of his 
manuscripts for the purpose of this address. 

The steam engine is described in Hero’s book on 
pneumatics. In the preface he lays no claim to have 
invented all the devices which he describes, and it is 
possible that the credit is really due to Ctesibius. 
The steam engine consisted of a hollow sphere which 
revolved on an axle through which steam was admitted, 
escaping by two pipes opposite to each other, these 
pipes being bent at right angles at their extremities 
so that the steam as it emerged caused the sphere 
to revolve. Pneumatics describes very lucidly the 
principle of siphonic action, and deals with a number 
of devices depending upon the compressibility of air 
and the siphonic action of water to operate automata. 
The book describes how to construct a fire-engine 
which differs but little from those which were in use 
not so very long ago. The nozzle was mounted to a 
hollow axle to which the water was admitted under 
pressure from the pumps, so that by rotating the 
nozzle in a vertical plane the jet could be directed at 
any desired angle. An ingenious method for charging 
a siphon, and an air compressor for operating an organ 
either manually or by means of a windmill are described, 
and the use of cylinders, pistons, and valves was 
apparently well known. 

ihe Dioptra.—There were two instruments used for 
surveying, \ c., namely the “ groma” and the “ dioptra,” 
the former being well known and in general use. The 
groma consisted of a rectangular cross with equal 
arms, from the ends of which plumb-bobs were hung, 
the cross being supported on a pedestal in such a way 
as to permit sights to be taken in line with the plumb- 
bobs, and was used in surveying to set off right angles 
from any base line. Hero points out that the oscilla- 
tion of the plumb bobs due to wind would militate 
against accurate work. 

The ‘“ dioptra,” shown in the accompanying illus- 
tration, resembled a theodolite and was used for 
levelling, surveying, and astronomical observations. 
An arm called an “ alidade,” 4 cubits (6 ft.) in length, 
was mounted on a vertical semicircular plate, with 
teeth around the periphery which meshed with a 
worm revolved by a handle so that the arm could be 
set at any inclination with the horizon up to 90 deg. 
The alidade also revolved about a pivot and was 
attached to a horizontal toothed circle which meshed 
with another worm mounted on a large plate fixed 
to the column which supported the instrument. This 
worm was fitted with a longitudinal slot slightly wider 
than the thickness of the horizontal circle, an in- 
genious arrangement, as when the worm reached a 
certain position the teeth were out of mesh and the 
alidade could be revolved by hand until it pointed in 
approximately the right direction, the final adjust- 
ment and clamping being given by revolving the 
worm in either direction. The circular plate attached 
to the supporting column was divided into degrees for 
astronomical observation, but it does not appear, 
from the description given by Hero, that the vertical 
circle was so treated. The alidade was provided with 
a longitudinal groove into which a water-level, 5 ft. 
in length, could be inserted when the instrument was 
used for levelling, the vertical limbs being of glass. 
Two slides, just in contact with the glass limbs, could 
be moved up and down by means of thumb-screws, 
and were provided with peep-holes which could be 
brought into collimation with the surface of the water 
at each end of the level. 

As the telescope was not yet known, the staff could 
not be read at any great distance, so it was provided 
with a disc 12 digits (9 in.) in diameter sliding on the 
staff, the upper half of the dise being painted black, and 
the lower haif white, and this disc was moved up and 
down by the staff-holder until the line of demarcation 
between the black and white could be seen through the 
peep-holes. The staff was provided with a plumb-bob 
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to ensure that it was held vertically, and was about 
10 cubits (15 ft.) in height, the division into cubits 
and palms (27 in.) being marked on the side. It was 
read by means of a pointer attached to a sliding disc, 
the readings under columns headed 

foresight "' and as in the modern 
hook that 
vata this 
ind hence it iqueducts with 
very flat gradients 

When used for surveying, the dioptra lent itself 
readily to setting out offsets at 90 deg. to a base-line, 
ind Hero gives a number of examples of how to use 
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being 
just 


levelling is no doubt very accurate 


carried out with instrument, 


possible to set out 


levelling « 


it for various purposes, such as to obtain the distance 
hetween two iniccessible points, setting out the centre 
iine of a tunnel when neither end could be seen from 
the other, &« He states that the dioptra was used for 
istronomical purposes in connection with the measure 
ment of the distances which separate stars, and of their 
observations of the eclipses of the sun and the 
moon, &« Trigonometry had not been developed at 
that time and the methods for arriving at the 
various solutions depended upon the use of right-angled 


a AME 


used 


offsets and similar triangles The hodometer,”” a 
machine for measuring distance along the ground, is 
described, the distance being determined by the 
number of revolutions of a large wheel of known 
diameter provided with a spur on the axle which 
operated a system of gears furnished with pointers 
und dials. The “ship's log is also mentioned for 
measuring the distances travelled on water by means 
of a large wheel provided with vanes around the 
circumference, but whether or not it was actually used 
is not known 

Hero's book, Catoptrics, deals briefly with the 
propagation of light, and proves that the rays of 


incidence and reflection make the same angle with the 
surface of a mirror at the point of contact, and that 
to get a good reflection it was necessary that the surface 


should be highly polished. He describes plane. concave, 
und convex mirrors of bronze, and deals with the 
comical effects obtained by distortion of the image 
when concave and convex mirrors are used He shows 


how an image can be made to appear on a stage by the 
use of two mirrors placed parallel to each other and 
inclined to the horizontal, one being below the 


stage and throwing the reflection of the image through 


in opening on to the second mirror, which was placed 


in a cabinet—an anticipation of the famous * Pepper's 


(thost 
Vechanics deals with 
ciples of gearing, and devices by which 


the 
re produc 


Hero's first book prin 


tion of objects, whether plane or solid, can be 
made to different scales. He also shows how the 
weight of a beam is distributed over two or more 
supports, when the pillars are placed symmetrically 
or otherwise, and when the beam projects beyond 
the supports, and states that Archimedes had already 
dealt fully with this subject He proceeds to show 
how the centre of gravity of any plane figure can be 


obtained by hanging it from different points of suspen 


sion, the centre of gravity being the point where the 
verticals through the points of suspension intersect 
took 2 explains the principles governing simple 


machinery for moving weights ; namely, the wheel and 


ixle, the lever, the pulley, the wedge, and the screw, 
ill of which were used long before his time. Screws 


were made of wood, and although there is a reference 


to a device for forming the female thread, it does not 
appear that screw-cutting lathes were known. The 
mece of wood on which the thread was to be cut was 


tirst turned truly cylindrical and the pitch of the thread 
marked \ thin triangular of was then 
cut so that the base of the triangle was equal to the 
circumference of the eviinder, and the vertical side 
was equal to the pitch. This sheet was wound round 
the eyvlinder, keeping the base on a plane at right angles 
to the axis, and a lime was marked just touching the 
hypotenuse which gave the trace of the thread of the 
serew, the brass plate being moved until the spiral 
was completed. It was then a simple matter to cut 
the thread to the appropriate width and depth. The 
onstruction of the gear-wheel which meshed with the 
worm is then dealt with, and .e shows how to give the 
necessary inclination to the teeth to mesh correctly. 
Book 3 deals with the simple machine for raising 
heavy weights, and he describes the derrick the 
shear-legs furnished with the necessary pulleys, ropes, 
and guys. He points out the inconvenience of setting 
a block of masonry its bed if the lifting tackle 
involves ropes passed round the block, and described 
how to cut the for the of a lewis 
formed of three pieces of iron, two with one vertical 
side and one sloping side, and the central piece with 
parallel sides, all these pieces and the lifting eve being 
threaded on a bolt, just as used to-day. He 
shows how a stone can be lifted by means of claws and 
how to up-end a heavy column Inclines having two 
trucks are described, for moving heavy blocks of stone 
up- or down-hill by means of a counter-balanced wagon 
tilled with small stones nearly equivalent to the weight 
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of the block, the rope attached to this wagon and that 
containing the masonry blocks passing around pulleys 
at the head of the incline. He concludes 
description of presses for grapes and olives, using 
either a weight at the end of a heavy lever or a screw 
press, such as is used to-day. and points out that the 
ancient lever has a certain advantage, as it automatic- 


with a/ 


ally squeezes the grapes until they will compress no | 


further, whereas the screw requires to be turned from 
time to time. 
Frontinus. 


to which most of my 


Turning now to water-supply—a subject 
career has been devoted : Fron- 
tinus has left an excellent treatise, De Aquis Urbis 
Romie. the aqueducts which furnished Rome 
with water. The only English translation that 
published by the well-known American water-engineer, 
Clemens Herschel, in 1899, from which the following 
information has been gleaned. 

Sextus Julius Frontinus was born about a.p. 35, and 
lived during the reigns of the Emperors Caligula, Nero, 


on 


is 


Vespasian, Titus, Domitian and Nerva. He held 
many important posts, and was made Governor of 
Britain by Vespasian about a.p. 80, when he carried 


out a successful campaign against the southern Welsh, | 


and was given the office of “Curator Aquarum ” by 
Nerva Augustus when he was a little over 60 years old. 
This appointment would be equivalent to that of Chief 
Engineer and Manager in charge of the aqueducts 
which supplied Rome with water, and was held of such 
importance that it was only conferred on men of the 
highest rank. Unlike many 
was a conscientious man, and in the introduction to his 
k he says, ~ | therefore consider it to be the first 
and most important thing to be done, as has always 
been one of my fundamental principles in other affairs, 
to learn thoroughly what it is that | have undertaken.” 


of his predecessors, he 


boo 


The book 
to put on record information which he collected con- 
cerning the various aqueducts which then supplied 
Rome for the benefit of himself and 
successors in office; and he caused surveys to be made 
wepared, as there were none before 


with water, his 


and plans to be | 


his time No less than nine aqueducts supplied the 


city with water at that date; thev varied in length 
from 134 miles to 56 miles, the total length being 
about 263 miles exclusive of Tepula, the length of 
which is not given \bout 354 miles were carried on 
arches The cross-sectional area of the waterway 


varied from about 9 sq. ft. to 30 sq. ft.. and the carrying 


capacity. as estimated by Herschel, varied from 2-4 
million gallons to 16-9 million gallons per day. the 
total amounting to 84-1 million gallons per day, of 


which 54 million gallons were delivered within the city 
It can | Fron- 
tinus and from various inscriptions, that the aqueducts 


« gathered from the account given by 


required tre juent repairs, ind Herschel estimates that 
the actual quantitv supplied at any one time within 
the city did not amount to more than about 38 million 
head. 


vallons per day, or 38 gallons per 


Frontinus | 


vives full details of the quantities supplied for different | 


purposes within the city 

The first of these iqueducts, the 
16 miles long and was constructed in the vear 313 B.c. ; 
it underground, and carried the 
water of a spring to the city This was followed after 


(ppian, was about 


was almost entirely 


an interval of 40 years by the Anio Vetus, 40 miles in 
length, which took water from the river Anio. The 
contract system was in use at a very early date, 
and Frontinus states that the construction of this 


wjueduct was let to a contractor for the sum realised 
by the sale of spoils taken from Pyrrhus. Cicero writes 
that “ contracting for Public Works is one of the best 
wavs for getting rich honestly \ period of 128 years 
elapsed before Marcia, 58 miles in length, con- 
structed in 145 B.c. to bring the water of certain springs 
to the city. Frontinus mentions that the 
voted 180 million sestertii, the equivalent of about 
14 million sterling, for the construction of this aqueduct. 


was 


was written shortly after taking up office, | 


| (Algeria) : 


| . . . rh) 
leaving the “ lining 
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intact in places to form what 
have the appearance of gigantic drain-pipes. 

A further period of 18 vears elapsed before a volcanic 
spring known as Tepula was brought to Rome, and 
the temperature of that spring was 63 deg. F.. 
it was afterwards mixed with the waters of the Julia 
spring, the temperature of which was 50 deg. F., when 
that aqueduct was built in 35 B.c. The length of the 
Julian aqueduct was 14 miles, the water being carried 
on arches for a distance of 12} miles. The aqueduct 
known as Virgo, 13} miles in length, was constructed 
in 23 B.c., and brought in a valuable supply of spring 


as 


| water, the estimated flow of this spring amounting to 


The next aqueduct, 
Alsietina, and 


about 15 million gallons per day. 
called 


21 miles in length, was was 
constructed by Augustus to bring water from the lake 
of that name to feed the artificial basin called the 


Naumachia, where the mimic sea fights took place. 
The last two aqueducts existing at the time of Fron- 
tinus were the Claudia and the New Anio, which were 
constructed by Claudias between the years A.D. 36 
and 50. Claudia brought in the waters of the Caerulean 
and Curtian springs, the former being famed for the 
beautiful colour of the water. The New Anio brought 
in a further supply from the river Anio. Both aque- 
ducts were carried on arches for a_ considerable 
length, 9 miles in the case of the Claudia and 6 miles in 
the case of the New Anio, some arches being 109 ft. 
in height. The waters of the Claudia aqueduct were 
carried through a tunnel 3 miles in length, passing 
under Mount Appliano, and the contractor made a 
vow that if he were successful in completing the work 
he would build a temple on top of the hill, where the 
remains of it are still to be seen. 

Rock-tunnelling, without the use of explosives, must 
have been a formidable task, and it was not always 
certain that the headings would meet, as shown by the 
report of Nonius Datus to the magistrates of Saldae 
I succeeded in reaching Saldae, where | 


|} was met by the governor, who after allowing me some 


rest, took me to the tunnel. There [ found everybody 
sad and despondent ; they had given up all hopes that 


| the two opposite sections of the tunnel would meet, 


because each section had already been excavated 
beyond the middle of the mountain, and the junction 
had not yet been effected. As always happens in these 


attributed the engineer, 


eases, the fault was to as 
though he had not taken all precautions to insure 
the success of the work. What could IL have done 


better * 

“ [ began by surveying and taking the levels of the 
mountain ; I marked most carefully the axis of the 
tunnel across the ridge: L drew plans and sections of 
the whole work, which plans | handed over to Petronius 
Celer, the Governor of Mauritania ; and to take extra 
precaution, [ summoned the contractor and his work- 
men, and began the excavation in their presence, with 
the help of two gangs of experienced veterans, namely, 
a detachment of marine infantry and a detachment of 
Alpine troops. What more could I have done ? Well, 
during the four years | was absent at Lambaese, expect- 
ing every day to hear the good tidings of the arrival 
of the water at Saldae, the contractor and his assistant 
had committed blunder upon blunder ; in each section 


| of the tunnel they had diverged from the straight line. 


Senate | 


The two older aqueducts followed the contours of | 


the ground and were therefore of great length con- 
sidering the distance of the sources from the city, but 
arches 6§ miles in length were now employed to carry 
the water across valleys and to deliver it at a consider- 
able elevation when Rome was reached. 

The three earliest aqueducts were constructed of 
large dressed stones set in mortar, the dimensions 
being about IS in I8 in. by 42 in., but all the 
succeeding ones, with the exception of Claudia (built 


by 


between A.D. 36 and a.p. 50), were constructed of 
concrete and brickwork. the arches being divided 
into voussoirs by means of brick courses. The 


Romans used a form of rendering called Opus sininum, 
m order to prevent leakage. consisting of pottery 
ground to a powder, which was mixed with the lime 
mortar. This proved a very durable lining and was 
at Alexandria in Egypt, where water was stored 
in conduits and 
a soft limestone. 


used 
underground 
tunnelled in 


each towards his right, and had I waited a little longer 
before coming, Saldae would have two 
tunnels instead of one.” 

The art of tunnelling is very ancient, and interesting 
workings are to be found on the river Ystwith in Wales 
at a lead mine situated about 15 miles east of 
Aberystwyth. This mine was worked by a pre- 
historic people, then by the Romans, possibly at the 
date when Frontinus was Governor of Britain, and 
by Sir Hugh Middleton, who formed the New River 
Company in the reign of James I. The prehistoric 
people drove very small adits through the slate rock 


rOgseRsed 
I 


till the lead veins were reached, and the Romans 
followed up these workings. The late Dr. Herbert 
Lapworth, my partner Mr. H. J. F. Gourley, and I 


visited this mine in 1912 and saw one of these small 
adits, which was so small that it would only permit the 
entry of a race of very little people. The mine captain 


| who accompanied us stated that he had not been able 


to find any trace of carbon on the roof, traces of which 
should have been found if lamps were used, and had 
come to the conclusion that the little people could 
see in the dark. 


Returning to the water-supply of Rome: settling- 


| tanks were provided on each of the aqueducts and the 


distribution was by means of lead pipes connected 


| with basins, these pipes leading to the houses of 


tanks which had been | 
In the course of the | delivered would depend upon the difference in elevation 


private consumers or to the public buildings, water- 
basins, fountains, &c. Payment was made in accord- 
ance with the diameter of the bronze nozzle or calir 
through which the water entered the pipe. Frontinus 
was aware that the quantity of water which would be 


last 2,000 years the land has sunk considerably, so} between the basin and the point of supply, and the 


that some of these aqueducts are now either at or 
helow sea-level and the soft limestone has been eroded 


length of the pipe, but the laws which govern the flow 
of water were unknown, hence the quantity actually 
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of the London Metal Exchange, for “ fine foreign ” and “ standard” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of 
quicksilver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per 
standard box, but in all other cases the prices are per ton. Each vertical line in the diagrams represents 
a market day, and the horizontal lines represent Il. each, except in the case of the diagram relating to 
tin-plates, in which they represent ls. each. 








to the consumer bore little relation to the; to deal in a practical manner with the possibility of 
The Senate | flying. He left over 5,000 sheets of manuscript, in 
notebooks illustrated by numerous sketches, the script 


delivere o 
diameter of the ealiz and to the tax paid. 
had passed a considerable number of bye-laws for the 
protection of the aqueducts and water-supply, but | adopted being mirror-writing ; that is to say, in order 
when Frontinus took office he found that his pre-|to read his notes their reflection in a mirror should be 
decessors had been very lax in their supervision of the | studied. His notebooks are scattered all over Europe 
watermen, and that these bye-laws had not been en-| and we have in England about one-third of the 
forced. The watermen were also making quite a | total number, fairly equally distributed between the 
fortune out of water supplied without licence. In| Forster Library, South Kensington, the Royal Library 
certain cases the spring water carried by six out | at Windsor, and the British Museum, there being also 
of the nine aqueducts had become contaminated by | some at Holkham Hall. It is only in the last 100 years 
reason of the watermen having supplemented their | or so that his notebooks have been deciphered and 
supply with river water, part of the spring water | understood, as his knowledge was several centuries too 
being misappropriated. Portions of the city had also| early. His activities were so wide that it is impossible 
suffered owing to the water being cut off during repairs | to mention more than a few of hig discoveries. In 
to the aqueducts, and Frontinus arranged a scheme | military and naval engineering the mitrailleuse, the 
of inter-connection which avoided this inconvenience. | wire-wound built-up gun, and the submarine may 

Leonardo da Vinci.—After the Greco-Roman period | be mentioned. In civil engineering there were the 
retrogression set in, and it was not until the Renaissance wheelbarrow ; lock-gates for canals; the travelling 
in the latter part of the 15th century that any advance; bucket for transporting excavated material; the 
was made. Leonardo da Vinci is well known as a! beam type of suction-pump with double-acting valves ; 
painter of outstanding merit, but it is not so well known | divers’ helmets with air-hose; roller bearings to 
that he was undoubtedly the most versatile genius of | reduce friction; sprocket chains as used in the modern 
whom the world has record, the founder of the sciences | bicycle ; an automatic file-cutting machine; lathes 
of geology and botany, a great student of anatomy, | with automatic geared chucks (patented not so many 
being the first to make drawings from dissections of | years ago); a machine operated by a turbine of the 
the human body, a distinguished military engineer, a} Pelton type for drawing trapezoidal bars for built-up 
great civil engineer in the widest sense, and the first! cannon; an automatic printing press; a punching 
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| press; screw-cutting lathes; rope-making machines; a 
| needle-making machine ; spinning machines—Leonardo 
| being the inventor of the “flyer” for twisting the yarn 
while winding the bobbin; the universal joint; the 
dynamometer ; a spring-driven automobile ; a friction 
fire-escape, such as was patented fairly recently ; and 
the pressure water-turbine. 

Perhaps the most interesting researches of all were 
those carried out in connection with flying machines 
of the heavier-than-air type. These experiments were 
abandoned when his favourite mechanic was killed. 
Before entering on this task he made a prolonged study 
of the supporting power of air and the flight of 
birds, and his machines endeavoured to imitate the 
movements of their wings as far as it was possible to 
do so. The operating power was that which could be 
supplied by the aviator (sometimes aided by springs), 
who by an ingenious system of ropes and pulleys was 
able to control the movement of the wings. The 
parachute was also described and general dimensions 
are given for one which would allow a safe landing to 
be made. A sketch of a helicopter is also to be 
found in the notebooks. Mr. John W. Lieb, who 
had made a study of them, presented an interesting 
Paper on Leonardo da Vinci at the annual meeting of 
the Franklin Institute in 1921*, from which much of 
the above information has been derived. 








LABOUR NOTES. 


ADDRESSING the Governing Body of the International 
Labour Office, at its opening meeting in London last 
week, Mr. Ernest Brown, the British Minister of 
Labour, said that the Government and people of this 
country took a deep interest in the ideals and aims 
of the I.L.0., whose story covering the past 18 years 
was exhilarating. The organisation was the industrial 
and social League of Nations. They must ensure 
that its ideals were not lost to the world, and try, 
by mutual endeavour, to meet the points of view of 
each other, and by an understanding of realities 
secure that the [.L.O. fulfilled the destiny of being 
a world-wide influence for human happiness and 
prosperity. It was leading millions of people steadily 
forward to an enhanced good life. It was regarded 
| by millions of workers as a focus of their best aspirations 
|and a means of helping to achieve them. 
! 





Mr. F. W. Leggett, principal secretary of the British 
Ministry of Labour, the retiring chairman, who presided 
at the opening meeting, thanked the members and 
officials for their support during his period of office. 
During the year, he said, the I.L.0., in spite of inter- 
national difficulties, had proceeded steadily with its 
work. The greatest event of the year had been the 
setting up of the Permanent Agricultural Committee, 
which was a definite and effective step towards raising 
the standards of life of hundreds of millions of people. 
The members of the Governing Body could see in their 
| own organisation what the world might become in the 
| future, when the spirit of conciliation had grown 
| more widely. 





A report of the meeting of experts which had 
| considered the question of silicosis was presented by 
| M. Ch. Tzaut (Switzerland). It expressed the opinion 
| that initial examination of workers entering industries 
in which they were liable to be exposed to silica 
dust was justified as a routine procedure if only to 
detect tuberculosis and, thereby, to protect the man 
from an added risk and his fellows from possible 
infection. In general, the committee were of opinion 
that much had been achieved in recent times in the 
recognition of the danger of dust. They were not 
cognisant of any special therapeutic measures for the 
| treatment of silicosis, nor of any method of stimulating 
the elimination of silica from the lungs. The committee 
considered that similar consultations on the subject 
with experts should be held periodically, say at intervals 
of three years. In M. Tzaut’s opinion the problem 
of silicosis was still unsolved. The report was adopted. 


By 17 votes to seven the Governing Body decided 
| to hold a tripartite conference in the spring of next year 
on reduction of hours in rail transport. In the course 
of a discussion on the proposal, Mr. J. B. Forbes 
Watson, Great Britain employers’ representative, 
said that the railway companies of this country were 
fundamentally opposed to the regulation of working 
hours by statute. Britain, he pointed out, had to 
depend on her export trade, to which an efficient 
railway service was essential. The time had come 
for prudence and the organisation should not embark 
on any new questions dealing with the reduction of 
working hours. 

* Leonardo da Vinei, Natural Philosopher and Engineer. 
Journal of the Franklin Institute, vol. 191 (1921), page 
767 ; and vol. 192 (1921), page 47. 
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Mr. J. B. Forbes-Watson raised a question relating | skilled in fulfilling their requirements. However, 


to the 


which had ratified them. He pointed out that the 


treaty 
before they put their law 
with consequent difficulty in ascertaining whether 


ereed and practice coincided. He suggested that the 
Governing Body's agenda for 1940 should confine 
itself to one subject—a general discussion as to what 
was meant by “ competent authority "’ for the ratifi- 
cation of conventions. 


Mr. J. Hallsworth (Great Britain, Workers’ Group) 
reminded members that the International 


unemployment among young persons, asking for 
statistics from the various Governments as to the 
extent, nature, and volume of employment of children 
out of school hours in non-industrial occupations. He 
wished to know what progress had been made. The 
compilation of the required information by the British 
Government 
Office, had been delayed owing to certain circumstances, 
but a section of the work had now been completed, and 
it would be possible to give the information relating 
to Great Britain within the next few weeks. The 
question of the right of working-class children to a 
proper education that would enable them to complete 


their cultural development was, Mr. Hallsworth 
declared, a very real and a very important one. Since 
1931 the volume of out-of-school employment had 


increased rather rapidly, and he thought they ought 


to see how far it could be checked. He wanted to 
see Great Britain first with her information, and he 
would like to know what was being done by other | 


countries. 


A report on the subject of discrimination against 
elderly workers, prepared by the International Labour 
Office, submitted, but consideration of it 
deferre | until the January meeting of the Governing 
Body. There was reason to believe, the report stated, 
that older workers were no more likely to lose their 
jobs than younger ones, but that once having lost his 
job it was more difficult for an older worker to tind 
fresh employment. Regarding the time of life at 
which age became a disadvantage in obtaining employ- 
ment, this * very generally *’ was “ around 45,” when 
the physiological efficiency of the average 
began to decline. While, on the one hand, mechanisa- 
tion had favoured elderly workers by doing away with 
much heavy labour, on the other hand it had aggravated 
their position by of work the 
increased speed and intensity of which were exhausting. 
The gradual ageing of the population, which had been 
in process since the beginning of the present century, 
the report added, would, no doubt, result in decreasing 
the proportion of younger workers 


‘as was 


person 


creating new forms 


On this subject the United States Sub-Committee on 
Population Problems of the National Resources Com 
mittee has made some interesting observations. Much 
has been heard, it points out, of a tendency of industrial 
management to set an age dead-line at 40, at least for 
the employment of new workers. Such a policy, it says, 


is directly contrary to the tendency of the population | 


towards increase at the older ages and decrease at the 
younger ages. Evidently, it is added, the question of 
the occupational adjustment of older workers 
becoming a major problem. Comparison of the propor 
tion of persons over 45 years old employed in different 
occupations from 1910 to 1930 indicates shifts in 
employment opportunities for older workers. The 
percentage of employed workers over 45 years old 
increased for all industries together, from 26-1 per cent. 
in 1910 to 32-7 per cent. in 1930, primarily because 
the proportion of adults over 45 was increasing in the 
total population during this period and because, at 
the same time, there was a trend toward reducing 
child labour. 
different tendencies in this respect. 


Declining industries, the report goes on to say, 


tend to retain a very high proportion of older workers | 


and to have the largest proportion of workers of over 
forty-five years of age. For example, harness factories 
show 68-9 per cent. of their workers to be over 45, 
piano and organ factories 45-6 per cent., and livery 
stables, 52-6 per cent. Rapidly expanding industries, 
on the other hand have low proportions of workers 
45 
cent.), rubber products (21-1 


over 
per cent.), petroleum 


factories (19-9 per cent.), and radio broadcasting (9-5 | 


per cent.). New industries established usually in 
urban communities draw upon young persons, who 
have not become attached to an established industry, 
as the most available labour supply. Declining indus- 


allowed States members to ratify a convention | retired or forced to change their employment. 
into conformity with it, | nological changes within an industry, it is added, also | 


Labour | 
Conference of 1935 had adopted a recommendation on | 


Department concerned, viz., the Home | 


IS | 


| Uniess, 
could be improved, we should fail to take advantage | 


Various industries, however, showed very | 


automobile factories, for example (19-6 per | 


observance of I.L.O. conventions by countries | where the continuing demand is not sufficiently great, 
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WASHING MACHINE FOR ELECTRIC- 
METER PARTS. 


some of the old employees in these industries may be | 


bring special problems to older workers. Semi-skilled 


| operatives, recruited from the younger age groups, | Without certification. 


tend to displace other skilled operatives, although the 
rapidity of this change depends on many other factors 
as well, including strength of labour organisation, and 
severity of competition in the industry involved. 
Skilled occupations, generally speaking, have high and 
increasing proportions of older workers, but, as a group, 
these occupations are declining in relative importance. 


Unionisation, according to the committee, may be 
one factor in protecting older workers against displace- 
ment by machinery or by younger workers. It 
noted that skilled workers in the United States are 
more strongly unionised than are semi-skilled or un- 
skilled workers, and the tentative conclusion is there- 
fore drawn that the influence of such organisation may 


is 


be partly responsible for the high average age of the | 


skilled labour group. Several general statements are 
made in respect of the position of older workers in 
other occupational groups. 
ture holds a large petcentage of the country’s older 


| workers and, conversely, has lost a large proportion of 


young people to non-agricultural occupations. The 
professional group also tends to contain a large propor- 
tion of older workers. 
continue in active work longer than do the workers 


|}employed by others. 


According to the Berlin correspondent of the Sunday 
Times, Dr. Robert Ley, the head of the German Labour 


| Front, announced in the course of a speech at Leipzig. | 
that a nation-wide State plan to train new skilled | 


labour is shortly to be put into operation. Youths of 
school age are to be taught to fashion their lives to suit 
the Nazi-planned economy and to become “ super- 
lative workers.” Simultaneously, 4,000 Nazi labour 
committees will co-operate with 50,000 employers in 
all branches of industry to improve their methods of 
production and to introduce systems guaranteeing a 


|maximum of efficiency in all German enterprises. | 


Dr. Ley is co-operating with the officials of Goering’s 


Four Year Plan in the working out of the new pro- | 


gramme. ‘‘We have shown in the five vears since 
we came to power,” Dr. Ley recently explained, “ that 


| by following an absolutely new revolutionary path we 


have increased our working power more than ever 
before. And I am convinced that in a few years we 
will be far ahead of the rest of the world in creative 
work. We must know to-day what skilled workers 
we shall need in five or six years. 
must already be recorded in the seventh school year. 
At the approximate ages of 13 and 14, the apprentice- 
ship training must begin in conjunction with the 
school curriculum. After two more years 
should be sufficient to turn the young man into a 
skilled worker.” It is claimed, the correspondent 


school, 


adds, that Germany already has 2,600 training centres | 


for apprentices, as compared with 80 in 1933. 


Addressing a conference of the Institute of Labour 
Management at Blackpool, on Saturday last week, 
Mr. Harold B. Butler, warden-elect of the Nuffield 
College at Oxford and retiring director of the Inter- 
national Labour Office at Geneva, expressed the 
opinion that more attention would have to be given 
to education if success in industry was to be obtained. 
he said, the standard of technical training 


of the potentialities which mechanical progress had 
put within our reach. If other countries carried their 
technical training to a higher point than ours we should 
suffer in international competition. In the course 
of an allusion to the work of Nuffield College, he said 


that one of the great gaps in our intellectual equipment | 
| was the want of contact between practical business 


and theoretical economic thinking. He hoped that 
it would be possible to create an effective contact 
between the two and from that to produce a far better 
knowledge of economic forces and how to deal with 
them than we possessed at the present time. 


Mr. J. R. Clynes, speaking at the evening session of 
the conference, alluded to the subject of unauthorised 
strikes by workers. Those stoppages, he said, were 
often unfair to the public and to the employers, who 
allowed their workmen freedom to join their trade 
unions. They were equally unfair to the men’s own 
union. If such methods succeeded, employers would 
be driven to say that it was no use making agreements 


tries that do not need to expand their labour force, | with the unions and the whole trade union movement 


tend to keep their old employees who have become! nationally would be undermined. 


Tech- | 


It is shown that agricul- | 


The self-employed apparently | 


These workers | 





Tue Electricity Supply (Meters) Act of 1936 lays 
down that no meter installed before the ** appointed 
| day ’’ shall remain in service for more than ten years 
As a result, a greatly-increased 
|number of meters will have to be reconditioned, a 
| term which implies thorough cleaning after dismantling 
| has taken place. Hand-cleaning is, however, both 
slow and expensive and it therefore desirable, 
| considering the larger quantities of these instruments 
| which will have to be dealt with, to adopt some quicker, 
more efficient and more economic method. Such a 
method is rendered possible by use of a small machine, 
which is being marketed by Messrs. The Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, 17, and is illustrated below. 

The machine, which is only 18 in. high and occupies 
about a square foot of bench space, consists, as will 
be seen, of a motor-driven basket, which can be lowered 
| in turn, into three glass vessels containing cleaning and 
| rinsing fluids and then into a drying chamber. The 
|motor, which is clamped in a vertical position to a 
| pillar, is of the universal pattern, with ball bearings, 
land carries a Monel-metal basket, in which the parts 
to be cleaned are placed, on an extension of its shaft. 
| The basket, which is about 2} in. in diameter by 1} in. 
|in depth and has a separate mesh lid, is easily and 
| quickly attached to the shaft by a bayonet joint. The 
| pillar supporting the motor springs from the middle 


is 

















j}of a rectangular cast-metal base in which there are 
spaces for three glass jars, each containing an electric 
heating element. On the front of the base is a boss 
carrying two button switches for controlling the motor 
and heating, respectively, and between these switches 
is a rheostat for regulating the speed of the motor. 
Moulded bakelite screw-on covers are provided for 
| sealing the jars when the machine is not in use. Attached 
| to the motor shaft above the basket is a three-bladed 
| propeller which forces the cleaning fluid through the 
| basket, the natural tendency to swirl at high speeds 
| being checked partly by the square shape of the jars 
but to a greater extent by fixed metal blades which 
| dip into the body of the fluid. These ensure effective 
| agitation and thus contribute to the thoroughness of 
the cleaning. 

Operation is commenced by loading the basket with 
meter parts, attaching it to the drive and lowering it 
into the jar containing the cleaning fluid. If the parts 
are very dirty they are preferably left standing in the 
fluid for about a minute before the motor is run inter- 
mittently at slow speed for a further half minute. 
The basket is then raised clear of the fluid and the 
motor run fast for a few seconds to remove the free 
liquid completely. The basket is next lowered into the 
second jar for the first rinse, consisting of a full-speed 
run for one minute, after which the free liquid is 
again removed. The second rinse takes place in the 
third jar, after which the basket is lowered into the 
drying chamber and the motor run slowly for 30 seconds 
to 60 seconds. The operation thus takes about 5 
minutes, the result being a chemically-clean factory job 
which is better than the best hand work. 

The fluids recommended by the makers for use with 
this machine are non-inflammable and non-corrosive, 
and one charge of about a pint is sufficient for 20 hours 
to 30 hours running. The rinsing fluid is capable of 80 
hours to 100 hours use, and that used in the final rinse 
can be afterwards employed for the first rinse. Three 
pints of fluid cost less than 5s., while the electricity 
consumption is less than | kWh per eight-hour day. 
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Fic. SHOVEL WITH 


THE CONWAY SHOVELLING AND 
LOADING MACHINE FOR UNDER- 
GROUND WORK. 


WHILE we have from time to time dealt with mine 
shoveliing and mine loading machines, they have 
usually been appliances designed to perform either one 


operation or the other, but not both. The Conway 
Shovel, however, as will be recognised from the 
illustrations of Figs. 1 to 3, accompanying, embo- 


dies in a very ingenious way excavating and conveying 
equipment in a single machine. It is self-propelling 
and armed at the head with a strong bucket furnished 
with digging teeth; and can clear away material of all 
kinds, leaving a clean heading or tunnel behind it. 
Unlike the above-ground excavator, however. the 
boom has not to be swung to the rear in order to dump 
the spoil, but is merely tilted up to discharge it on to 
t conveyor belt, which then transfers it to tubs or 
trucks running on the rails behind the machine. as 
shown in Fig. 1. 

The movement of the boom carrying the digging 
bucket is not restricted to the vertical plane but, 
is will be clear from Fig. 2, it can be swivelled 
through a considerable angle in the horizontal plane, 
so that wide tunnels can be dealt with. It should be 
understood too that, while the face of the tunnel can 
be dug out in such materials as clay, sand or decom- 
posed rock, the bucket is not intended to break down 
hard rock, such as that seen in this illustration, but 
is, in such cases, used to clear up the pile of debris 
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Boom. 


blasted away. With these points in mind the con- 
struction of the machine may now be described. 

The frame consists of a pair of side plates connected 
at the ends of the lower part by steel cross members, 
and by a third cross member at the upper end at the 
front. It is carried on four deep-flanged wheels with 
axles having external locomotive type bearings, the 
springing being helical. The power unit, which con- 
sists of either an electric or compressed-air motor, 
according to the power available at the working site, 
is situated at the rear of the machine aft of the back 


axle. Power is transmitted by chain to a first motion 
shaft from which chain drives are taken to both 
axles. Forward and reverse travelling is obtained | 


through two friction planetary clutches on this shaft. 


A similar shaft with planetary clutches transmits the | 


engine power to the bucket-operating gear. All four 
elutches slip under overload. The conveyor belt is 
also driven from the engine, a single clutch being 
employed for engagement, reversal not being required. 
The extremities of the frame are provided with idle 
rollers bearing on the rails for the purpose of stabilising 
the machine when at work. It not anchored in 
any manner, the weight being sufficient to resist the 
digging effort. 
of mobility on the machine, as it can be run into 
position immediately after a blast. 

It will be realised from the several illustrations that 
the bucket is connected to the boom by a hinge, so 
that it is capable of independent motion through a 
vertical arc, but it is not so clear that the boom itself 
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This freedom confers a useful degree 


Boom By MEANS OF BUCKET. 


| is hinged to the frame at the rear, and is also capable 
|of movement through a vertical arc. As moreover, 
the boom is capable, as already stated, of being 
swivelled through a horizontal arc, the boom hinge-pin 


acts in effect therefore virtually as a universal 
joint. 

The boom is manipulated by means of a_ pair 
of chains attached to the corners of the bucket. The 


|chains are carried over rollers to drums controlled 
| by the second pair of planetary clutches previously 
|referred to. The clutches themselves are controlled 
by brake bands, no movement being transmitted 
when the bands are slack, but motion taking place, in 
either direction according to the clutch in use, when 
they are tightened. By tightening the appropriate 
| chain and slightly slacking off the other the operator 
can swing the boom to right or left into any position 
between the extreme range and so clean up the whole 
width of the tunnel. When the bucket is filled both 
chains are tightened, the result being to tilt the bucket 
backwards so that its cutting edge is in a nearly vertical 
position. The material then slides down on to the 
boom. Continued tightening of the chains then raises 
the boom to an acute angle and the material slides 
;on to the moving conveyor belt and is carried away. 
While Fig. 2 shows material on the boom, it is to some 
extent misleading as the bucket is not folded back 
in the position it occupies when the boom is being 
loaded. This view was, however, arranged as seen 
in order to show how the bucket is cleared and does 
| not represent part of a working cycle. As a matter of 
fact the operations of tilting the bucket and then the 
boom take place consecutively without pause and a 
practised operator is accordingly able to make five 
or six complete loading and dumping cycles per minute. 
The manipulation of the machine is simple. The 
various controls are grouped at the front of the 
| machine on the right-hand side and consist of two hand 
levers and two pedals. The former can be made out 
in Figs. 1 and 3, but the latter are not clearly visible. 
The arrangement allows the operator to manipulate all 
four when standing on the ground with the smaller 
machine, or on a small platform with the larger one. 
The levers are held one in each hand for control of the 
boom movement and the pedals are depressed one 
at a time with the disengaged foot according to whether 
the bucket is to be fed into the heap of debris or the 
machine, is to be retracted. All four motions can be 
operated independently or in combination, thus the 
machine can be advanced and at the same time the 
bucket can be slightly rocked to work its way into 
the heap in the manner in which a shovelful of loose 
material is often picked up by hand. The conveyor 
belt scarcely calls for description, but it may be pointed 
out that, as shown in Fig. 3, it projects horizontally for 
some distance beyond the rear of the machine so that 
tubs or trucks may be run under it. Both the con 
veyor and the boom are, of course, troughed to prevent 
lateral spilling of the spoil. Tensioning gear is pro- 
vided for the belt. The machine is made in several 


540 


sizes. The smallest, Type 20, is capable of handling 
up to 30 cub. yards of material per hour, and is suitable 
for use in mines and small drifts where the operating 
height is restricted. The largest size, Type 60, is for 
use in large mine drifts, tunnels, open cuts and quarry 
work, and has a maximum capacity of 100 cub. yards 
per hour. A special type of machine has been deve- 
loped with a conveyor angle and bucket action par- 
ticularly suitable for handling material when the 
machine is operating down a steep slope. It may be 
mentioned here also that experimental work is being 
done with a view to exploring the possibilities of fitting 
a Diesel engine as the prime mover. 

The Conway Shovel originated in the United States, 
where it is in extensive use. The views reproduced 
in Figs. 1 to 3 show a shovel used in driving a water- 
supply tunnel in Northern California. It is shown 
in attu in Fig. 2, which view well illustrates the nature 
of the material being dealt with. The tunnel here seen 
is ——— 9 ft. wide by 10 ft. high. As regards 
performance, records of a mine drainage contract in the 
Philippine Islands show that, using a Conway Shovel, a 
tunnel 11 ft. square in cross-section was driven through 
hard rock for a distance of 8,700 ft. in 220 days, four 
white men with unskilled native labour being employed. 
I'he best single day’s advance was 58 ft., and the best 
monthly advance 1,307 ft. Although of American 
origin, the machine is now being manufactured in 
Great Britain by Messrs. British Conway Shovels, 


Limited, Garth Works, Taffs Well, Cardiff, this firm | 


working under licence from the St. Louis Power Shovel 
Company, United States, and being in close co-operation 
with Messrs. Goodman Manufacturing Company, the 
builders of the machine in the United States. We 


understand that the Conway Shovel has aroused wide- | 


interest and, since its introduction over here 
in the early part of this year, various orders have been 
received for its installation. Repeat orders have, for 
from Frodingham 
Limited, from Messrs 
Associated Collieries, and from Messrs 


spread 


heen received Messrs. 
Ironstone Mines, 
Powell Duffryn 


Demolition and Construction Company, Limited, in 


inatance, 


and orders 








connection with an Admiralty contract. 
CUTTING FLUIDS AND THE 
MACHINE TOOL.* 
By A. H. Lioyp, B.Se., M.I.Mech.E., and H. H. 


Benny, M.Met. 

THE machine-tool manufacturer often has to guar 
intee the production of his machines, and the use of the 
correct cutting fluid may be an important contribution 
The chosen fluid will probably affect 
the rate of metal removal, the quality of the machine 
product in regard to finish and size, and the life of the 
tool, 

Soluble oil emulsions possess great cooling power, 
that the heat in cutting rapidly 
eliminated, and metal can be removed more quickly 
than is possible with straight oils. The swifter cutting 
action is, however, associated with considerable wear 


to his success, 


80 generated is 


of the cutting edge, so that these conditions are suitable 
only for simple types of tool which can be readily 
reground or replaced. The unique position of the hard 
carbide cutting alloys is dealt with later. 

Experiments automatic and 
semi-automatic lathes using lower cutting speeds have 
failed, due to the rapid wear of form-cutters and 
multi-tool set-ups. It was found that screwing dies 
gave only approximately one-third of the life between 
grinds that was obtainable with a straight-cutting oil 
of moderate quality ; in addition, there is the danger 
of corrosion and the sticking of moving parts such as 
turrets and It ia now the definite policy of 
the authors’ firm, Messrs, Alfred Herbert. Limited, to 


with emulsions on 


slides. 


recommend a neat cutting oil for all automatic and 
semi-automatic machines. For similar reasons it is 
common practice to use a “ straight” oil on machines 
performing hobbing, gear-cutting or other types of 


forming operation. In these cases the tools are costly, 
and any slight wear will affect the dimensions and finish 
of the machined product. The more expensive and 
intricate the machine and the tools, the greater is the 
argument in tavour of the neat oil. The hich tensile 
steels much used nowadays in the aircraft industry, 
where great accuracy and smooth finish are demanded, 
impose upon the cutting tool, and 
for threading it has been found really essential to use 
a super-fatted sulphurised straight oil as the cutting 
lubricant. 


severe conditions 


Apart from low cost, soluble oil emulsions have an 
sppeal, owing to the absence of objectionable fumes 
and owing to the slight danger of the workers becoming 
affected by oil-acne or dermatitis. The surface finish 
given by such emulsions is frequently better than that 
obtained with the cheaper straight-cutting oils. Straight 
vils tend to fume, producing a close, oily atmosphere in 
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the shop, and, in addition, there is the risk of dermatitis 


due to the oily liquid coming constantly into touch with 


|the hands and arms of the workers. This danger can 
be largely countered by provision of an efficient oil- 
cleaning and sterilising plant, and by providing a 
preparation which may be spread over the skin before 
commencing work. At Messrs. Alfred Herbert, Limited, 
| the oil itself is treated with a disinfectant to free it 
| from harmful bacteria, and so prevent the conveyance 
of septic infection from one worker to another. It 
must be remembered, however, that oil dermatitis is 
| frequently of a mechanical origin, the oil and dirt 


| clogging the pores of the skin and preventing their | 


effective action. Cleanliness on the part of the worker 


| is undoubtedly one of the main requirements in keeping 
free from skin troubles of this nature. 
| A modern lathe is 50 per cent. to 75 per cent. heavier 
and 200 per cent. to 300 per cent. more powerful than 
its counterpart of five years to ten years ago. This 
revolution in design was made necessary by the advent 
of the sintered hard carbide cutting alloys, but has 
proved to be of advantage with all types of cutting 
| tool. These new hard carbide alloys, which will cut 
cast iron at 500 ft. per minute and many non-ferrous 
| metals at 2,000 ft. or more, naturally demand very 
| high spindle speeds. The greater speeds tend to induce 
| vibration, which is detrimental, as it breaks down the 


edge of the tool, causing chipping, while the hammer | 


| effect work-hardens the metal being cut and increases 
machining difficulties. A high degree of static and 


dynamic balance is required in the rapidly moving parts, | 
| standing the addition of stock fluid at the original 


while bearings need to be snug, with freedom from lift 
or end movement. The conditions for a lathe spindle 


are satisfied by the use of ball and roller bearings, | 


which heat only slightly and resist wear, so that a 
close fit of bearings is maintained at all speeds for a 
long period of time. The Herbert machines use pre- 
type of ball and roller bearings which have 
actually running clearance, so that the spindle is 
rigidly held. 

Automatic lubrication is now generally provided tor 
the various units of the machines, and with increased 
pitch-line velocities, hardened and ground nickel- 
chrome steel necessary to withstand wear. 
Such gears are of high tensile steel, so that the face 
widths can be reduced and the supporting shafts 
shortened with improved resistance to deflection and 


cmon 
no 


gears are 


vibration under load. Castings were re-designed to 
give greater rigidity in construction, and inverted 
Vee-shaped bed slides introduced to prevent any 


twisting tendency of chasing saddles or turret-slides 
under the pressure of the cut. Tool holders were made 
to support the tool firmly with a minimum of overhang. 


compared, Our work in this field has made us realise 
that great care should be exercised in the choice of a 
soluble oil emulsion for general use in an engineering 
works, as some of the products offered on the market 
rust the machines at an alarming rate. 

About four years ago this problem of corrosion was 
thoroughly investigated. It was found that the 
addition of nickel, chromium and copper, either sepa- 
rately or together in proportions which could be 
employed commercially in heavy lathe bed castings, 
did not afford protection. A well-known oil company 
was approached, and ultimately a cutting fluid was 
produced which gave a slightly alkaline liquid when 
mixed with water. In this emulsion the oil is suspended 
in a condition corresponding more closely to true 
solution, and the liquid’is clear or opalescent when 
first put into use, instead of being milky in appearance. 
After over two years of practical experience with this 
newer type of cutting fluid, the position is very satis- 
factory, as rusting has been obviated on the machines 
and the soluble-oil bill has been actually reduced in 
relation to the output. This achievement is partly due 
to the great stability of the emulsion, as if water is set 
free, rusting follows inevitably. The stability of the 
emulsion also enables high dilutions to be used, and 
it is now recommended to mix one part of oil with 
40 parts of water; even so, tests up to a period of six 
months show that the strength of the mixture con- 
tinually increases, so that after a month or so the 
mixture may contain only 15 parts of water to one 
part of oil. This strengthening takes place notwith- 


strength to compensate for loss of volume due to 
evaporation and splashing. The neat oil mixes readily 
with either hard or soft water to form a non-corrosive 
fluid, but as an additional precaution it is beneficial 


|to dissolve 0-5 per cent. of common soda in a hard 


The shanks of the tools themselves are of robust | 


section. 


water, such as that found in the Coventry district. 
before adding the oil. This addition precipitates 
calcium and magnesium salts, which would otherwise 
combine with some of the emulsifying soap in the oil 
and form compounds which rise to the surface as a 
scum. Made up in this way, the cutting fluid will 
remain stable through many months of use, whereas 
with the milky emulsions previously employed, break- 
down into water plus oil would frequently occur after 
only two weeks’ or three weeks’ service. 

A number of clear types of soluble oil are now 
marketed, but a careful selection should be made, as 
some of these are prone to cause corrosion. The 
syphon drip-test very valuable for trying out 
various products, and when one has been selected, the 
method ean be used to ensure that the quality is 
maintained in every delivery. Jue to the complex 
nature of soluble oil emulsions and to the fact that the 
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Greatly increased power is required to maintain the | characteristics can change during use, the laboratory 
high spindle speeds with a steady feed, any tendency | tests on fresh grades of oi] should always be supple- 
to stall under cut being usually fatal to carbide tools. | mented by thorough trials in the machine shop. 


\ modern combination turret lathe is obviously more | 


costly than its simple counterpart of vears ago, and, 
moreover, is constructed with greater accuracy. By 


| 


reason of the points of design already enumerated, it is | 


capable of cutting metals at a greater rate than a 
machine of less rigid and powerful construction, even 
with the same tools and cutting fluids. These machines 
are expected to maintain their delicate alignments and 
good working condition for a long time, but are suscep 
tible to serious damage by an unsuitable cutting fluid. 
Neat cutting oils preserve the machine from rust, and 
the moving parts exposed to the fluid are well lubri- 
cated ; also if there is any leakage into headstocks or 
gearboxes containing lubricating oil, the contamination 
is unlikely to do any harm, so that serious complaint 
of damage is very rare when a straight-cutting oil is 
used. The very different with soluble oil 
emulsions, as even those which gave reasonable service 
with earlier and simpler types of machine tool may now 
prove unsuitable. 

With all aqueous emulsions there an 
inherent danger of as the liquid consists 
largely of water, with a small quantity of oil held in 
suspension in the form of minute droplets. Soluble 
oil emulsions may, in fact, be divided into the many 
which cause corrosion on cast iron or steel parts either 
and the very few 
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cutting 


corrosion, 


at once or after a period of use, 


which are satisfactory and cause rusting only under 
exceptional conditions, 
\ syphon drip-test has been developed in the 


Herbert laboratory to determine the corrosive quality 
of cutting emulsions, in which samples of the emulsions 
are placed in the conical beakers and are allowed to 
drip very slowly (about one drop per minute) on to 
the cast-iron block which milled out into 
recesses. The block made from metal similar to 
that used for lathe beds, and in each recess are placed 
small piles of brass and steel chips, so that workshop 
conditions are stimulated, it being found that corrosion 
occurs most vigorously on a lathe where the chips 
collect as they fall from the cutting tool. The test is 
usually run for three days or four days. and the effect 
of the different in producing rusting is 


below, 


is 


emulsions 


It should be pointed out that there is one form of 
rusting caused by evaporation and condensation which 
cannot at present be avoided with any water-bearing 
cutting fluid. Soluble-oil emulsion has been known to 
leak into a housing containing gears or other steel 
mechanism and produce rusting, even though the parts 
affected were well above the level of the liquid. A 
curious example of this action is seen when a lengthy 
steel part, such as a spindle, becomes rusty at the end 
farthest from the chuck while machining is in progress, 
due to the steam or vapour generated by the heat of 
cutting condensing on the colder metal. 

Cutting tools have to resist abrasion, heat and stress, 
both static and dynamic, in proportions varying 
according to the cutting conditions and the type of 
metal being machined. It is the important function of 
cutting fluids to absorb the heat and provide a lubri- 


| cant to neutralise as far as possible the abrasive effect. 


High-carbon tool steels resist abrasion and stress well, 
and are still used occasionally when it is necessary to 
hold a very keen edge. Such tools soften very easily 
under cutting heat, so that they greatly depend on the 
cutting property of the cutting medium; soluble oil 
emulsions are therefore used in preference to ols, 
but, even so, only low cutting speeds are attainable. 

High-speed steels have great resistance to shock and 
stress, so that they are robust and are able to take 
heavy cuts on materials such as tough steels, nickel 
and Monel metal, which form continuous ribbon-like 
chips of great strength, and which consequently set up 
heavy pressures on the face of the tool. Much frictional 
heat is also developed, and although a high-speed steel 
tool will cut for a short time at a dull red heat, cooling 
fluids are essential to efficient and speedy production. 
In requiring a cutting fluid, high-speed steels differ 
from the sintered hard carbide tool materiais, which 
appear to cut as well dry as in the presence of a fluid. 
These tools have, of course, a phenomenal resistance 
to abrasion, combined with a hot-hardness exceeding 
that of high-speed steels; they lack only toughness, 
but this weakness can be countered by mounting 
and using the tools so that they shall be pro- 
tected from excessive shocks or vibration. 
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Emulsions are frequently used on turret lathes | 
with these tools, but are provided for the benefit 
of the high-speed steel drills or other tools included | 
in the equipment. If used alone on a modern lathe, 
either on steels or non-ferrous metals, dry cutting | 
is the general practice, as the tools cut perfectly well | 
under such conditions, and again, as spindle speeds 
are very high a cutting fluid tends to be scattered | 
violently by the centrifugal action of the chuck and the | 
work. 

Grey cast iron is turned at lower speeds ranging 
between 180 ft. and 500 ft. per minute, so that an| 
emulsion might be employed to cool the work and wash 
away chips, but unfortunately in this case a fine black | 
dust is produced which rapidly fouls the liquid and | 
forms hard masses wherever settlement occurs about | 
the machine. 

As more powerful and rigid machine tools find their | 
way into engineering shops, there will be more and | 
more scope for the hard carbide alloys, themselves | 
improved and elaborated, and consequently less need | 
for cutting fluids. Does it not seem that there will 
come a day when cutting fluids will almost be banished | 
from the machine shop, and will no longer splash over | 


machines and men ? 











ZEISS TOOLMAKERS’ 
MICROSCOPES. 


THE use of optical instruments in engineering shops | 
for the measurement of gauges, templates, form tools, | 
screw threads, gears, &c., has been steadily increasing 
in recent years, owing largely to the accuracy and | 
comparative simplicity of the methods employed. 
An instrument which has proved to be very convenient 
for this class of work is the Zeiss toolmakers’ microscope, 
which is handled in this country by Messrs. Alfred 
Herbert, Limited, Coventry. In the latest model of 
this instrument, the convenience of operation has been 
improved and the instrument has been rendered suitable | 
for a wider range of work, although the basic design 
has not been altered. 

The instrument consists essentially of a microscope 
fitted with a compound stage, which can be moved in | 
two directions by means of micrometer screws. A 
movement of 1 in. each way is provided by the micro- | 
meters, but an additional movement of 2 in. can be | 
obtained in a longitudinal direction with the aid of 
standard gauge blocks. The microscope is arranged | 
for the reception of various eyepieces containing | 
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templates for all standard threads, for precision angle 
measurements and for radius gauging, and four objec- 
tives, giving magnifications of 10, 15, 30 and 50 
diameters, respectively, are available. Special illum- 
ination equipment, rendering the instrument indepen- 
dent of the normal workshop lighting, is provided, 
and a projection attachment can be fitted to enable the 
contours of form tools and other similar objects to be 
compared directly with an enlarged outline tracing 
fitted over a ground-glass screen. The work can be 
held between centres or mounted on Vee-blocks ; or it 
may be placed on a glass plate incorporated in the 
stage. 

To meet the demand for a similar instrument of 
larger capacity, Messrs. Zeiss have recently introduced 
the microscope illustrated in Figs. ] and 2, on this page. 


| This instrument retains the main features of the smaller | 


model and consists essentially of a microscope tube 
and a substantial base. The base carries a compound 
slide on which is mounted a circular table, 11 in. in 
diameter, used for angular measurements and for the 
checking of radial indexing. The circumference of the 
circular table is graduated through 360 deg. and its 
position can be read to 74 deg. by means of a vernier. 
A thick circular glass plate is fitted in the centre of the 
table, as shown in the illustrations, to allow light to 
pass upwards past the profile of the work. Tee slots 
are provided for clamping purposes, and, as in the case 
of the smaller microscope, heavy parts can be mounted 
on the stage either between centres or in Vee-blocks. 
The largest work that can be accommodated between 
centres is 1; in. by 124 in., or 3} in. by 94 in. For 
general work, an objective giving a magnification of 
30 diameters is used, but others giving magnifications 
of 15 diameters and 10 diameters, respectively, can be 
provided. The lighting equipment can be connected 
to any standard electric circuit and an external lamp 
can be clamped to the head of the instrument to illu- 
minate the various graduations. 

illumination, moreover, fractured be 


surfaces can 


examined and objects can be examined for surface | 


defects. 
The compound stage can be moved 1 in. in both the 


| longitudinal and transverse directions by means of 


micrometers graduated to 09-0001 in. In the longi- 
tudinal direction, a further 5 in. of movement can be 
obtained by placing yauge blocks between the micro- 
meter anvil and the énd of the table. In the same way, 
the transverse motion can be increased by 1 in., making 
the total movement of the table 6 in. by 2 in. As 
shown in Fig. 1, the microscope arm is mounted in 


With this form of | 
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, dovetail guides on the column. Fine focusing is 
| effected by turning a knurled ring on the bottom of the 
| microscope tube and the eyepiece is inclined so that 
|the operator can be seated while at work. When 

measuring screw threads the microscope column is 
| tilted to the helix angle of the thread by means of a 
| knurled screw having a graduated barrel. The base 
|of the instrument is fitted with three screwed feet, 
| two of which are visible in Fig. 1, and these enable it 
|to be levelled with the aid of a built-in spirit level. 
| Lugs cast on the base, as shown in both illustrations, 
| are formed with eyes through which rods can be passed 
| for carrying the instrument from place to place. 

A projection attachment, shown in place in Figs. 
| 1 and 2, can be supplied to fit on the microscope tube, 
land this gives an image of the same magnification as 
would be seen by the operator looking through the 
eyepiece. A special 12-volt lamp is used for projection 
work and the character of the image formed with this 
apparatus is clearly shown in Fig. 2. In this case, the 
teeth of a hob mounted in Vee-blocks on the table are 
| being examined. Lines on the screen, not visible in 
|the illustration, are projected from the eyepiece, 
|and enable the pitch, flank angle, thickness of tooth 
and depth of profile to be measured, When irregular 
profiles have to be checked, an enlarged tracing can 

be secured to the screen for comparison purposes. 
| For checking taps, the eyepiece is fitted with a rotatable 
|template engraved with a range of thread forms and 
| sizes, each size and form having a radial index line 
| which falls on a peripheral scaie on the eyepiece. 
With the aid of this scale the relationship of the serew- 
thread form to the axis of the tap can be measured. 
Errors in the angle of the thread can be measured by 
| making one flank of the thread form coincide with one 
|flank of the form on the template, the radial index 
| line then indicating the error in degrees and minutes 
jon the scale. Deviations from the standard template 
|outlines can be read on the micrometers to within 
| 0-0002 in. 

| It may be mentioned, in conclusion, that a camera 
|can be supplied to take the place of the projector 
| equipment if permanent records of profiles are required. 


| 











Parsons Memoria Lecrure.—The Parsons Memorial 
Lecture will be given this year at the Institution of 
| Mechanical Engineers, on Friday, December 2, at 6 p.m. 
| The lecturer will be Mr. Stanley 8. Cook, F.R.8., who 
| will speak on “‘ Sir Charles Parsons and Marine Propul- 
|sion.” Admission is by ticket, obtainable from_ the 
secretary of the Institution, Storey’s-gate, London, 8.W.1. 
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RESEARCH ON STEEL CASTINGS. 


AmonG the contributions considered at the autumn 
meeting of the [ron and Steel Institute, held in London 
on October 26, was the “ Third Report of the Steel 
Castings Research Committee,” this being a report by 
a joint committee of the [ron and Steel Institute and 
the British Iron and Steel Federation to the Iron and 
Steel Industrial Research Council. The report is divided 


into six sections, the first of which is introductory | 


in character. 


Section [1 deals with the fluidity of iron- | 


carbon and other iron alloys; Section IIT deals with | 


copper-steel castings ; and Section IV with the strength 
and ductility of cast steel during cooling from the 
liquid state in sand moulds. Section V constitutes the 
first report of the moulding-materials sub-committee, 
while Section VI is a bibliography on the manufacture, 
properties, and testing of steel castings. Section II 
subdivided into two portions, and Part A, by 
Professor J. H. Andrew, Mr. G. T. C. Bottomley, 
Dr. W. R. Maddocks and Mr. R. T. Percival, deals 
with “The Fluidity of Alloy Steels.” The work 
reported in this contribution is a continuation of the 
research carried out under the supervision of Professor 
\ndrew, and it completes the research. The authors 
state that fluidity tests, conducted with the spiral 
mould described in the second report of the Committee, 
Nissued in 1936, have been extended to iron-carbon 


illoys containing varying amounts of silicon, copper, | 


chromium and nickel, respectively. 


| 


In order to corre- | 


late the fluidity numbers with the liquidus and solidus | 
ranges, freezing- and melting-point determinations have | 


been made on all the alloys dealt with. The system 


of plotting the fluidity values at @ temperature lying | 


WO deg. C. 
udopted, but a better system is to plot the temperature 
it which the fluidity value is 12 in., against the compo- 
sition. The curves derived in this manner follow the 
liquidus curves very closely. It is clearly evident 
from the results of the investigation that temperature 
ix the all-important factor with respect to fluidity, 
composition in itself playing a minor part. 


above the liquidus curve has again been | 


NG. 
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re-heat at a 
maximum hardness, in order to cause some coalescence 
of the precipitated constituent. 


temperature higher than that giving | regard to security of supply, might result. 
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With this 


aim in view a number of sands from various sources 


With a carefully-| have been investigated and the results recorded in 


balanced composition and suitable treatment, very | detail. Section VI, which concludes the report, consists 
|of a bibliography on the manufacture, properties and 


good mechanical properties may be secured in castings 
by the addition of copper to a variety of low-alloy 
steels. 

Little information available concerning the 
physical properties of steel during its passage from the 
liquid to the solid state, and an account of the work 


is 


Research Department, Woolwich, in continuation of 
that published in the Committee’s second report, will 
be generally weleomed. This constitutes Section IV 
of the report, and is entitled 


State in Sand Moulds.” Mr. Hall states that further 
tensile tests were made with the apparatus for deter- 
mining the properties of cast steel during cooling in 
the mould, a detailed description of which appeared 
in the second report. Briefly, the apparatus consists 
of a testing machine of special construction with a 
continuous load recorder on which the mould 
mounted before pouring the metal, and of means for 
recording the temperature of the casting continuously 
during the tests. Sets of eight similar tensile-test 
pieces were cast together, and, with one exception, 
were pulled in succession at controlled time intervals. 
An autographic record, related to the time after 
pouring, was made of the strength and ductility 
developed in each test-piece pulled, while the remaining 
test-piece served to record the temperature changes 
which occurred in a similar undisturbed test-piece with 
the lapse of time after pouring. An increase of the 
manganese to 1-2 per cent. in 0-18 per cent. carbon 


| steel caused a very slight lowering of the temperature 
at which ductility set in, followed by a rather quicker | 


Part B of Section LI deals with a new form of test 


of the running quality of liquid metal, introduced in 
June, 1936, by Dr.-Ing. Wolfram Ruff, and described 
in Vol. 25 (1936) of the Carnegie Scholarship Memoirs. 
In method of actually testing the 
running of steel, Dr. Ruff adopted a straight 
evlindrical channel, 5 mm. in diameter. fed through a 
a spoon sample from the 
As a result of a large number of tests carried 


standardising a 
capacity 


simple form of runner by 
furnace 


out by several foundries on various forms of test pieces, 
the Committee has arrived at the conclusion that 
Dr. Ruff’s method is the most promising. That the 


method is capable of affording practical guidance to 
the foundryman is clearly shown by the results obtained 
in the of tests recorded in two foundries and 
given in the report by Mr. T. R. Walker. In each 
foundry. on grouping the results on the basis of the 
remarks of the foundry staff (regarding the general 
appearance of the heat), the averade 


series 


pouring tempera- 


ture, and the average length of the “ Ruff” rod in 
inches, they were in general agreement. There was. 
however, considerable variation in the figures given 


by different casts receiving the same foundry verdict, 
ind therefore included in the same group. A further 
subsection of Part B of Section Il, by Dr. R. J Sarjant 
und Mr. T. H. Middleham, deals with the fuidity- 
temperature relations of cast of ; 
positions ; the Ruff test was employed 


steels vanous 
These authors 
state that their experimental investigations indicate 
that this method of testing fluidity gives a definite 
relationship between the fluidity of cast steel and its 
temperature. The results reproducible 
limits which are sufficiently «lose for practical purposes 
lrials in the the method 
to have the necessary simplicity and convenience for 
industrial purposes and to give pertinent information 
regarding the running characteristics of a steel for 
uwiven casting operation 

Mr. Martin Alexander, of the Research Department, 
Woolwich, is the author of Section LIL, which is devoted 
to He states that he has 
investigated the effect of 1 per cent. of copper in cast 
steels containing a little less than )-3 per cent. of carbon 
with high and low contents, 0-8 per cent. 
of chromium, 1-5 per cent. of nickel; and 1-5 per cent. 
of nickel together with 0-5 of 
The results, including the examination 
of castings of these compositions, indicate that copper 
valuable steel castings. It 
the properties of the annealed 
steels and renders the castings susceptible to a har- 
dening treatment which can carried at a 
temperature the ritical range without dis 
tortion or the setting up of internal stress. The full 
effect of the temper-hardening treatment cannot, with 
ady tnitage emploved, on aceount of the accom 
embrittlement. To avoid an undue fall in 
impact strength, it is necessary to provide a sufticiently 
th matrix by to 


com 


are within 


steel foundry have shown 


a 


Copper-Steel Castings.” 


manganese 


per cent chromium. 


Macros opi 
in a element 
mechanical 


illoving in 


im proves 
be out 
below 


be 
paving 


tou and 


keeping the carbon low. 





increase in the tensile strength and elongation than in 
low-manganese steels. A further increase of the 


} 


| 
| 


carried out in this sphere by Mr. H. F. Hall, of the | 


| 


“The Strength and | 


Ductility of Cast Steel During Cooling from the Liquid | 


is | 





| 


manganese to 2-5 per cent. had relatively little effect. | 


High sulphur caused a pronounced lowering of the 
temperature at which the steel acquired ductility 
and 
well below C. 


1.200 deg. A test was developed of 


which the object was to indicate the susceptibility of a | 


steel to hot-tearing. It consisted of a casting com- 
posed of a set of test bars of graduated sizes. Each 
test bar possessed end flanges and an enlarged middle 
portion, or bulb, which, by reason of its delayed cooling, 
predisposed this part of the bar to failure. These bars 
fractured by contraction pull when critical values of 
the bulb dimensions The controlling 
factor could be varied by a change in the ratio either 
of the length or of the diameter of the enlarged portion 
to that of the rest of the bar. Such a casting, when 
used in conjunction with the tensile tests, could afford 
a direct comparison of the susceptibility to contraction 
cracks with the tensile data determined. 

The Moulding Materials Sub-Committee of the Steel 
Castings Research Committee was formed just prior 
to the publication of the main Committee’s second 
report in 1936, and Section V of the present report 
constitutes the first report of this Sub-Committee. 
The foundation of its work is to secure thoroughly 
standardised and accurate methods of assessing the 
moulding properties of foundry material. The Sub- 


were exceeded. 


Committee has therefore devoted much attention 
to the examination of present methods, and efforts 
are being made through a national committee, con- 
sisting of nominees of the Moulding Materials Sub- 


Committee, the British Cast Iron Research Association, 
the Institute of British Foundrymen, and the British 
Non-Ferrous Metals Research Association, to set up 
suthoritative standard test methods which will com- 
mand general acceptance. The Sub-Committee’s 
present report deals first with of testing 
moulding sands, and a classification is suggested for 


methods 


these materials and compared with other existing 
classifications. FElutriation methods are next con- 
sidered, the Sub-Committee stating that discordant 


results obtained on the same sand by different investi- 
gators have indicated the need for the consideration 
of the methods employed, with a view to standardising 
the type of elutriator vessel, the water velocity, and 
other factors. Further matters dealt with include 
the compression strength and the refractoriness of 
moulding materials. It is pointed out, for example, 
that the normal refractoriness, or fusion-point, test of a 
moulding material does not give sufficient information 
as to its probable stripping behaviour or its likelihood 
to * This is due to the comparatively long 
softening range of many of these materials, and it is 
the temperature of sintering which is of more relative 
importance than the actual fusion point 

Attention 1lso given in the report to synthetic 
moulding sands, to moulding compositions, or ““compos,” 
and to possible new sources of moulding materials. 
Imported moulding sands, it is pointed out, are still 
used in a number of foundries in Great Britain, and 
if satisfactory alternatives of home production could 
be provided, economic, as well 


burn-on.” 


is other advantages in 


a marked decrease in tensile strength down to | 


| of the construction of these fans is the use of corrosion- 


testing of steel castings, but does not include moulding 
sands. It has been prepared by the Library and 
Information Department of the Iron and Steel Institute. 
and deals with the subject very thoroughly ; it occupies 
94 pages. 








CATALOGUES. 


Lifting Tackle.—Messrs. Felco Hoists, Limited, 17. 
Victoria-street, Westminster, 8.W.1, have sent us an 
illustrated leaflet describing their short-headroom chain 
and rope blocks. 

Chain Drives.—Messrs. The 
Chain Company, Limited, Renold Works, Didsbury. 
Manchester, 20, have issued a brochure illustrating 
various applications of their power-transmission chain~ 
to industrial uses. 

Electrical Accessories. — Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire, have issued new 
leaflets which give particulars of their service cut-outs. 
disconnecting network boxes, vement frames ani 
covers, and rising-main junction xes. 

Builders’ Supplies.—Messrs. Oscar Moenich and Com- 
pany, Limited, Billiter House, Billiter-street, London. 
E.C.3, have lately added to their range of builders 
supplies and have, in consequence, published a new and 
more comprehensive list, a copy of which has reached us 

Flap Valves.—Priced leaflets describing tidal and tank 
discharge valves manufactured by Messrs. The Ismailia 
Valve Company, 17, Victoria-street, Westminster, 
S.W.1, have reached us. As is known to our readers a 
feature of these valves is the absence of hinge pins or 
fastenings of any kind. 

Centrifugal and Propeller Fans.—A leaflet giving pat 
ticulars of a few of the types of fans manufactured by 
Messrs. Air Control Installations, Limited, Victoria- 
road, Ruislip, Middlesex, has been received. A feature 


Renold and Covent? 





resisting material in all internal parts. 

Radiators, Heat Exchangers, &c.—A new publication, 
covering the entire range of their manufactures, has 
reached us from Messrs. Serck Radiators, Limited, 
Warwick-road, Birmingham, 11, and_ indicates the 
development which has occurred in this business, origin - 
ally confined to the manufacture of vehicle radiators. 

Electric Motors and Generators.—The convenient pocket 
price list of their manufactures has just been revised by 
Messrs. Hugh J. Scott and Company (Belfast), Limited, 
Volt Works, Ravenhill-avenue, Belfast, and covers all 
types and sizes of generators and motors from I brake 
horse-power to 25 brake horse-power. 

Boilers.—In view of the modern tendency to economise 
in space, as well as to promote efficiency, Messrs. Mar- 
shall Sons and Company (Successors), Limited, Brit - 
annia Iron Works, Gainsborough, Lincs., invite atten- 
tion. in a new catalogue, to their Economic type oft 
boiler, constructed either for brick setting or self- 
contained. 

Steam Turbines.—Messrs. Greenwood and Batley, 
Limited, Albion Works, Leeds, have recently published 
a new brochure on the subject of ship lighting by means 
of steam turbo-generator sets mounted, complete with 
gearing, on a single bedplate. The turbines are of the 
De Laval type, the sets listed ranging from 5 brake horse- 
power to 450 brake horse-power. 

Air-Raid Shelters.—Messrs. The Stanton 
Company, Limited, near Nottingham, have sent us a 
leaflet which gives full particulars of their reinforced 
conerete air-raid shelters. They are constructed from 
large spun pipes, 72 in. or 90 in. in diameter, the domest ic 
type providing protection for 8 persons to 20 persons, 
and a general type for 50 persons. 


Ironworks 


Liquid Fuses High-voltage renewable liquid fuses 
and fuse mountings of the “ Quenchol | type are 
dealt with in a leaflet sent us by Messrs. The Genera 


Electric Company, Limited, Magnet House, Kingsway 
W.C.2. These fuses are now available for 
voltages up to 88,000 and 110,000, respectively, with 
rupturing capacities up to 500,000 kVA 


London, 


Dermatitis Prevention.—For the protection of work 
men exposed to the risk of dermatitis, Messrs. Sternol, 
Limited, Royal London House, Finsbury-square, Lon 
don, E.C.2, manufacture a protective cream, which 
they have named “ Sternocleanse.”’ A folder received 
from this firm indicates the manner in which it is to be 
used and the protection afforded thereby. 

Ventilating and Cooling.—An_ interesting 
received from Messrs. Sturtevant Engineering Company, 
Limited, 141, Queen Victoria-street, London, E.C.4, 
illustrates applications of their fan-operated cooling and 
ventilating plant in various industries. Especially 
notable is the increasing tendency to provide cold -air 
douches for furnacemen and other workers expost d to 
great heat. 

Roiler-House Fan Control and Switchboards.—An 
interesting publication issued by Messrs. Brookhirst 
Switchgear, Limited, Northgate Works, Chester, deals 
with the centralised control of two-speed motors for 
boiler-house fans, to which matter they have devoted 
considerable attention. A separate publication of theirs, 
also to hand, relates to the application of their starter- 
installations, both in boiler houses and 


brochure 


switchboard 
industrial works 
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THE 115,000-H.P. TURBINES AT | 


BOULDER DAM.* 
By I. A. WINTER. 


In previous articles, it has been explained that 
the complete installation at the Boulder Dam power- 
house will comprise fifteen 115,000-h.p. turbines and 
two of 55,000 h.p. each, disposed in the two wings 
of the building. In the Nevada wing there will be 
eight of the large units; in the Arizona wing there 
are to be seven large units and the two smaller 
machines. Details of the intakes, penstocks, &c., 
have already been given and need not be recapitu- 
lated, while on page 59, ante, was given a general 
description and typical section of the power-house, 


and in the issues of ENGINEERING of August 12) 


and 26, pages 179 and 239 ante, there was a detailed 
description of the 14-ft. butterfly valves protecting 
the turbines at the point of entrance of the branch | 
penstocks to the power-house. The plant com- | 
prised in each set of turbine equipment includes | 
the turbine proper and its appropriate 14-ft. 
butterfly valve fitted with motor and two 12-in. | 
by-passes. Each turbine has, further, a pressure | 
regulator or relief valve and dashpot, servo-motors | 
operating the shifting ring, governor pump, actuator | 
and pressure tanks. The disposition of most of | 
this equipment will be noted in the section of the | 
power-house given in Fig. 361, page 60, ante, and 
the part plan in Fig. 368, page 179, ante. 

It is now proposed to deal with the turbines and | 
ancillary equipment, and it is necessary to commence | 


ENGINEERING. 
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Under present conditions with a low-water flow 
of 12,000 cusecs, the level of the water below the 
dam is at El. +647, and with a discharge of 100,000 
cusecs it stands at El.+666. It is anticipated that 
the discharge below the dam will result in some 
erosion of the bed and a lowering of the water level 
downstream. To provide for this the power plant is 
designed for a minimum tailrace surface of El. +625. 
The turbine centre line, as previously mentioned, 
is at El.+637. With the storage capacity available, 
most of the flow of the river can be used for power. 
The regulated flow will produce 700,000 h.p. con- 

tinuously under conditions of best efficiency and 
lan operating head of 530 ft. To meet conditions 





| Fig.416. 
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here, perhaps, be pointed out that the scroll-case 
entrance (connected to the 14-ft. butterfly valves) 
is 10 ft. in diameter, the discharge being 13 ft. 6 in.; 
the height of the distributor case is 19 in., and the 
shaft diameter 38 in. In power and mechanical 
construction the turbines surpass all previous units. 
All essential parts are made of cast steel, an allow- 
able stress under normal operating conditions of 
7,500 Ib. per square inch having been adhered 
to in design. To meet emergencies, stresses up 
to one-third of the yield point were allowed. Larger 
capacity units could not have been constructed 
without resorting to special steels. 

The machines are designed to have a scroll-case 
inlet velocity of 16 per cent. of the spouting velocity 
under the designed head, the velocity conditions 
from inlet to discharge being represented by the 
curve, Fig. 419, page 550. The cross-sectional area 
of the scroll case progressively increases round the 
turbine, relative to the increment flow into the 
speed ring, producing a negative acceleration. At 
the tips of the movable wicket gates, when operat- 
ing under conditions of best efficiency, the water 
velocity will be approximately 50 per cent. of the 
free-discharge velocity under the designed head. 
The runner has 19 buckets, and the value of ¢* 
for the entrance edge of the runner blade on the 
centre line of the distributor is 76-8 at 180 r.p.m., 
the final discharge velocity at the throat being 25 ft. 
per second. The curve given in Fig. 419 is carried 
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this description with some account of the hydraulic 
conditions under which the machines work. The 
maximum flow at the site is 250,000 cusecs and 
the minimum flow 2,300 cusecs. The maximum 
flood to be passed is estimated at 75,000 cusecs, 
and the regulated minimum flow at about 8,000 
cusecs. The surface level of the water impounded 
above the dam will range between El.+1229 and 
El.+1000, and the water level of the tailrace is 
expected to vary between El.+665 and El.+625. 
The conditions under which the turbines will 
operate may thus vary between the wide limits of 
about 360 ft. to 590 ft. head, but these extremes 
would only hold for short periods, and for 90 per 
cent. of the time it is expected that the net effective 
head will range between 450 ft. and 560 ft., with 
an average of about 530 ft. 





* Eighth Article of the series contributed by Officials 
of the United States Bureau of Reclamation, Denver, 
See vol. cxliii, page 1 (1937). 


Colorado, U.S.A. 





























of load the installation, as previously stated, will 
ultimately be brought up to 1,800,000 h.p. 

The main turbines, of 115,000 h.p., are single- 
runner vertical Francis-type machines, with spiral 
casing and operating at full load at 180 r.p.m. 
Under an effective head of 475 ft., the discharge is 


2,530 cusecs. Their dimensions are not abnormal, 
in spite of their output, the precedent set by the 
design being the combination of such linear dimen- 
sions with a head which may result in an internal 
pressure of 300 Ib. per square inch. The section of 
the power-house already referred to as Fig. 361, 
on page 60, ante, shows the general arrangement of 
the turbine and its auxiliaries. Fig. 416, above, 
is an enlarged vertical section of one of the main units, 
while Fig. 417, page 550, gives output and discharge 
curves, under different conditions of head, and Fig. 
418 shows the efficiency of the machines. An idea 
of the size of the units may be gathered from 
the dimensions given in Fig. 416, while it may 
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on to include the draft tube and tailrace ; the energy 
in velocity head at the throat is approximately 2 per 
cent. of the total available. The turbine discharges 
into the tailrace by means of a flattened elbow draft 
tube, having a width of about 36 ft. anda minimum 
height of 7 ft., expanding to a height of 14 ft. at the 
mouth. The width is divided by a central pier, as 
explained previously, having a thickness of 5 ft. 
The discharge conditions are shown in Fig. 419, and 
include a negative acceleration of 5 ft. per second 
for the draft tube expansion in the elbow section, 
and a final velocity at the mouth of 5 ft. per second 
when operating at maximum efficiency, and 475 ft. 
head. The residual velocity represents a loss of 
no more than 0-1 per cent. of the energy available. 

Steps have been taken to reduce water leakage 
to a minimum, while all projections and pockets 





* ® is the ratio of u to ./2gh, where u is the ciroum- 


ferential velocity of a point on the rotating turbine 
runner in feet per second. 
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55° 


in the seal chambers have been eliminated so as to 






































































































































































































































reduce hydraulic losses as much as possible. For m4 " > NT N T ry 
the same reason the chamber ebeden the crown 115,000 H.P. TURBIN ES AT BOUL LDER DAM. 
of the runner and the bottom of the turbine cover Fig. 41. | ‘2h ae Bae ae > Tt ; 7 
plate has been provided with a smooth plate de- i 7 | ie mi i Poel | a, » | / 
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350 r.p.m., with full head and pressure rise with agi Dd SE Gl 1 a A: iB wueg tT ee T 7 
wicket gates full open and no load on the generator. E a 1) Dee Os © 90) OG EE Be Pee Se ack Bea ol cI yi. _ 
The runner mora | is merges resent support, 3 im | Lind 5 } a | 
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to the site. At the full runaway speed of 350 r.p.m. | i “ENGINEERING” 
the shaft, of forged open-hearth carbon steel, heat a 9 
treated, will operate without vibration or objection- Fig. 418. 
able distortion. |) t 
In determining the first critical speed of the shaft, : 
the varying diameters and loadings made an analy- 5 " 
tical solution very long and tedious. Consequently,| | zo 
a graphical method was adopted. This was based A. - 
on the theory that a very close approximation of per Pa ae 
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upon the shaft in opposite directions in succeeding 10-4 } 
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action under these conditions was determined by | _ 10 ae: we Fe 8S |lOUR 
the use of Maxwell's theory of reciprocal deflections (6490.8.) Turbine Output at 475ft.Head... 1000 H.R. 
and by the use of vector and funicular polygons to | pa reese 
integrate graphically the differential equations of | Fig.419. | 5 | 
bending moments and deflections. The method sor + T oot 
was then applied to determine the final deflection f. wires, | 
curve, from which the critical speed was calculated. | 70;— T +— 
The turbine shaft is made in two sections, re- am 
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of the turbine parts through hatchways without | | 
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the turbine gallery for handling any of the hydraulic} % | 
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above the runner. It is shown in greater detail in | : : - 
Fig. 420, on this page, and is of the babbitted type, | , i | eens 
oil lubricated, es tease support being anchored to | In connection, for example, Fig.4720. a | =~ 
the turbine cover plate, and the load taken by the | with the analysis of turbu- * 
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is well illustrated by several studies of the funda- 
mentals of fluid motion which bear closely on the 
importance of the relation between the aerodynamic 
characteristics of bodies and the character of the air- 
flow associated with them. An outstanding feature 
of all such work is the necessity for inventing and 
subsequently developing, to a high degree of refine- 
ment, new types of instruments, especially those of 
electrical types incorporating valve amplification. 


the turbulent energy. So far 
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the agreement between the experimental results and 
the modern theory of turbulence gives promise that 
turbulent phenomena in air flow will be much more 
fully understood in the near future. With a view 
to extending the scope of the practical work, new 


apparatus is being made with which it will be pos- 
sible to explore for turbulent energy at frequencies 
up to 10,000 cycles per second. 

The analysis of the turbulence present in an 
air stream is naturally a matter of great moment 
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. | made in various tunnels at the Laboratory from 
1 15,000-H.P. TURBINES AT BOULDER DAM. which it is hoped to define the nature of the turbu- 
| lence to which they are subject. 

| It will be readily appreciated that one of the 
| first qualifications of instruments for the study of 
turbulence is that the instrument itself should 
| introduce the minimum of turbulence into the air- 
| stream in which it is exposed. When, moreover, 
the point at issue is the exploration of turbulence 
in the neighbourhood of a boundary—the surface 
of a model wing, for example—extreme delicacy 
in the detecting instrument is again a prime consi- 
deration. For these reasons a great deal of atten- 
tion has been given to the use and development of 
small hot-wire anemometers, which fulfil these 
requirements admirably in many respects. Success- 
ful instruments of this sort have been employed 
in which the heated element is only a few millimetres 
long and less than one thousandth of an inch in 
diameter. In order, for example, to locate the 
point at which the transition from laminar to 
turbulent flow occurs in the boundary layer of 
air close to the surface of an aerofoil, an instrument 
embodying two electrically-heated fine wires is 
now being employed with success, the essential 
principle being that a change in the character of 
the airflow causes a change in the rate of heat- 
emission from the wire, thereby producing a measur- 
able change of electrical resistance or, alternatively, 
a measurable change of electrical input to restore 
any predetermined temperature. The major dis- 
advantage of these fine wires is that they are 
subject to secular change. For the obvious purpose 
of avoiding marked oxidation effects, since the wires 
frequently require to be heated to incandescence 
in order to provide the necessary sensitivity, plati- 
num has been a favourite material. Permanence 
of calibration, i.e., a constant relation between wind 
speed and electrical resistance under the same 
temperature conditions, is very difficult to obtain, 
however, even with platinum wire, and close study 
of carefully-made instruments has suggested that 
continued changes in the microstructure of the 
metal may take place. It has recently been found 
that wires of stainless steel, hard soldered to 
supports at each end, are much less variable in 
this respect, and experimental work is accordingly 
in progress which may have far-reaching effects 
7" y on the practical success of hot-wire anemometry. 
Fic. 421. 115,000-H.P. Runner. The subsidiary study of anemometry in general 
has been facilitated, during the year, by modifying 
the 1-ft. wind tunnel to have an expanding outlet 
and fitting it with a new airscrew. As a conse- 
quence, the routine testing of anemometers has 
proceeded more rapidly and satisfactorily than 
previously. In order to improve standards of low 
air speed an investigation has been made of the 
behaviour of small immersed Venturi tubes, while 
a high-speed problem—that of scale effect on the 
suction element of a standard Dines head—has 
been studied at speeds up to 120 m.p.h., the outcome 
being that no important scale-effect occurs until 

wind speeds exceeding that figure are reached. 

As regards analytical studies of fluid motion, 
reference may firstly be made to some work on 
the axial flow between two concentric cylinders, 
and secondly to an investigation of an elastic 
analogue representing fluid friction over a rough 
surface. Purely mathematical treatment reveals a 
similarity between the ratio of the fluid skin friction 
due to a rough surface to that due to a smooth 
surface, and the deformation of a thin panel, 
| deflected under load and clamped along one edge 
| by rough and smooth members, respectively. In 
: order to simplify the mathematical treatment, 

Fig. 422. TURBINE aND GENERATOR Suart 1x Makers’ Snops. the surface roughness is represented by regular 

: 'sinusoidal ripples having various combinations 

in this class of experiment, and reference has already | flow. Measurements are at present being made,|of amplitude and wavelength. The mechanical 
been made to the development of a wind tunnel, | by this means, at different positions behind a grid | analogy consists of a rectangular plate of stainless 
initially “‘ turbulence free,” into which controlled | which produces turbulence in the air stream of a| steel, about 3 ft. square, and 7 in. thick. Its 
turbulence of known characteristics can be intro-|wind tunnel, with the object of correlating the | upper end is very firmly clamped to a rigid frame- 
duced. For the extended researches now in progress | longitudinal and lateral components of artificially- work, the clamp being a strong bar, of the same 
into these aspects of the problem, an instrument has | introduced turbulence. Since every wind tunnel | length as the plate, the lower edge of which is 
been devised in which a thermocouple is mounted | has a characteristic turbulence in its working section, | pressed hard against the plate when the lower edge 
behind an electrically-heated wire and traversed | quite apart from what may be additionally intro-| of the latter is forced away from the rigid frame- 
across the wake of relatively warm air. From | duced by a grid or network or other means, it is| work. The lower edge of the clamping bar is either 
measurements of the temperature distribution it is| desirable to ascertain these characteristics and if| perfectly straight, representing a smooth surface 
possible to determine the value of the component | possible to discover the factors on which they | subject to fluid skin friction, or is shaped like & 
of the turbulent motion at right angles to the general | depend. A series of analyses is therefore being series of regular sine waves, to represent the rough 


(For Description, see Page 549.) 


























ae Shaye gies 




















surface under consideration. The analogy will now 
be clear. When the plate is bent against the 
straight edge, it assumes a shape which can be 
generated by a straight line parallel to the straight 
edge. But when the plate is bent against a sinu- 
soidal edge, the deflection of the plate along a 
horizontal line is affected by the shape of the edge 
to an extent which decreases with increasing distance 
from that edge. The conditions affecting the deflec- | 
tion of the plate are thus analagous to those affecting 
the flow past a solid boundary and the fact that 
the metal plate can be studied at leisure enables 
theoretical work on boundary flow to be checked 
in a convenient and instructive manner. 


| 


One more branch of turbulence research, which 
should be mentioned for its bearing on the important | 
but too little understood question of the effect of 
atmospheric disturbances on aircraft in flight, is 
concerned with the measurement of atmospheric 
gusts. Attention is being devoted at present to the 
velocity of gusts, as distinct from their size, and 
experience with an instrument already in use for 
measuring vertical components has revealed the 
importance of being able to ascertain all three | 
components of atmospheric-gust velocity simul- 
taneously. A new instrument has accordingly been 
constructed which consists primarily of a hollow 
metal sphere, some 10 in. in diameter, the exterior 
of which has been made rough (in order to produce 
turbulent air flow over its surface and thus reduce 
scale effects) by closely-spaced rape seeds, thousands | 
of which are fixed to the external surface by means 
of a waterproof lacquer. The sphere is attached | 
to the upper end of a vertical spindle, which is | 
supported from a rigid framework by springs per- 
mitting controlled movement in the vertical and 
two mutually perpendicular horizontal directions. | 
Movement of the spindle in these directions, which | 
provides a measure of the velocity components of an 
atmospheric gust to which the sphere is exposed, 
is detected by three sets, each comprising a emall | 
electromagnet and a pole-piece separated by a small 
air gap, one element of each set being attached to | 
the spindle carrying the sphere, the other to the 
supporting framework. The variations of current in 
the windings, representing deflections of the sphere 
against its spring controls, and hence representing 
gust velocities, are transmitted through long con- 
ductors to a three-element mirror oscillograph fitted 
with a clockwork-driven spool of sensitive paper, 
by means of which continuous records can be 
obtained. As regards the actual exposure of the 
gust-recorder, it may be recalled that investigations 
bave already been in progress for some time with 
instruments measuring two velocity components 
simultaneously, and that from exposures at Ted- 
dington, Cardington Aerodrome, and on the Black- 
pool Tower, at heights of 60 ft., 150 ft. and 450 ft., | 
respectively, above ground level, the interesting fact 
has emerged that the ratio of the maximum up or 
down gust velocity to the mean horizontal wind is 
greater at low than at high elevations. It is intended 
further to explore this and other features of atmo- 
spheric gusts, by mounting the new spherical recorder 
at a height of 950 ft. on the Eiffel Tower, and it is 
hoped that the improvements in design which it 
incorporates, as well as its general compactness, 
will greatly simplify the problem of obtaining data 
under such difficult conditions. 

A piece of experimental work, which is particularly 
noteworthy from the potential application of its 
results in engineering and ventilating practice, has 
recently been concerned with the performance of 
aerofoils arranged in cascade formation for the 
purpose of deflecting air currents. Specifically, the 
experiments were carried out in connection with the 
design of return-flow wind tunnels, in which the 
air stream is turned through a right angle four times 
in the course of a complete circulation. The problem 
is essentially the same, of course, as occurs in anv 
system of ducted ventilation, and it is at once 
interesting to know that a sharp, right-angled bend | 
in such a duct, with all its simplicity, compactness | 
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| attain the optimum results are the form and the 
spacing of such vanes, and for that reason Fig. 25 | 


is reproduced to show the proportions of the aero- 
foils found most satisfactory after trials of several 
different shapes, the merits being assessed in terms 
of the direction of the diverted flow, the loss of 
pressure, and the general steadiness of the air. 
A noteworthy feature of the sections is the thin 
tail, the tangents to both surfaces of which are 


at right angles to the incident stream. Experiment | 


showed that only a very slight constriction occurred 
in the air passing between the aerofoils, the mean 
change of direction being within 1 deg. of a right 
angle, and the loss of total head being 9 per cent. 
of that in the deflected stream. 

One other research, which may conveniently be 
mentioned here in view of its bearing on engineering 
practice, is concerned with the prediction from 
model experiments of the wind pressure on bridges, 
and is being undertaken on the joint behalf of the 
Institutions of Civil and Structural Engineers with 
the co-operation of the Department of Scientific 
and Industrial Research. The scale models, 
incorporating the main details of a typical girder 


Fig. 25. CASCADE OF AEROFOILS 
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bridge, are mounted in a wind tunnel, attached to 
aerodynamic balances, and measurements of total 
wind pressure are made at different wind speeds. 
The tests are being made at all angles between 
wind direction and the span of the bridge, and 
comprise measurements on the single faces of the 
bridge as well as on the complete bridge with 
various spacings between the faces. It is intended 
to extend the work at a later stage to different 
types of girder construction. 

Airscrews. Autogiro Blades. Flutter and Buffeting. 
—The principal object underlying current work 
on airscrews is that of providing data from which 
to calculate the take-off thrust of moderately 
high-pitch propellers. As regards the performance 
of the airscrew itself, apart from the aeroplane, 
a comprehensive series of tests on a large family 
of screws covering a wide range of pitch ratio, 
blade shape, and number of blades, was made some 
time ago at the Laboratory with model screws. 
The necessity of linking up these results with data 
relating to full-sized screws has led to co-operative 
work during the past year with the Royal 
Aircraft Establishment, where full-scale airscrew 
performance testing is being carried out in the 
24-ft. wind tunnel. The practical value of the 
comparisons is obvious, but from the academic 
viewpoint also the research is of great importance, as 
providing for the first time an opportunity to 
compare experiments on model and _ full-sized 
airscrews under conditions of strict similarity. 
At the same time, other trials are in progress with 
scale models to determine the interference effects 
of the engine, of its cowling and of the engine 
nacelle on the performance of the airscrew. A 
similar question arises from the tendency for thick 
wings, which offer advantages in respect of structural 
strength and stowage space, to be increasingly 
used nowadays in the design of large aeroplanes 
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distance ahead of a thick wing before its efficiency 
begins to be adversely affected in a marked degree. 
| Hitherto, these airscrew investigations have 
|been mainly concerned with models having thick 
| blades representative of present practice in wooden 
airscrews, but it is the intention very shortly to 
extend both model and full-scale tests to include 
‘the thinner sections of variable pitch metal air- 
screws. In a good deal of the work, where qualita- 
tive results from alternative design features are at 
| issue, experience is showing that small-scale tests 
at the Laboratory are adequate while effecting a 
considerable saving in time and cost as compared 
with full-scale work in the 24-ft. tunnel at Farn- 
borough. The point is exemplified by a research 
into the adverse effects of the cylindrica] blade 
roots of variable-pitch airscrews of the Hamilton 
type. Studies in this subject, not only of screw 
efficiency but also of engine-cooling flow, are at 
present in progress at Teddington. Actually, there 
is no wind tunnel in the country capable of high 
enough air speeds to test either model or full-scale 
screws at the tip speeds and high rates of advance 
simultaneously achieved by modern high-speed 
|aircraft. To meet such conditions a graphical 
'method of calculating airscrew performance has 
|lately been developed at the Laboratory and the 
results of its use have been found in satisfactory 
|agreement with the observed performance of fast 
|machines. The method represents a very striking 
advance in airscrew theory and prediction for design 
purposes. At the same time, it is being found of 
great utility in correlating a large body of test work, 
and in applying the results to three-bladed screws, 
to a greater range of pitch ratios than that covered 
experimentally, and to blades having different 
shapes, widths and higher tip speeds than those 
actually tested. 

No great amount of work has been done during the 
year on rotating-wing aircraft of the autogiro type, 
but an investigation has been carried out which 
shows that the bending of the blades exerts only a 
small influence on performance. This result is in 
interesting contrast to that of a previous research 
on the same general subject, which revealed an 
important effect of torsion in autogiro blades. 
With the completion of this latest investigation 
it may be said that the problem of the performance 
of aircraft of the autogiro type has now been fairly 
completely solved, but considerable further study 
will be necessary before the same can be said of their 
stability. 

Among the numerous aspects of aeronautical 
research in which extensions of theoretical analysis 
previously brought to some degree of finality have 
lately been necessitated by the marked advances 
in aircraft speeds, the question of flutter, especially 
in relation to monoplane wings, is of urgent impor- 
tance. The situation is, at present, that theories 
which were based, for simplicity, on the assumption 
of linear relations between forces and deformations 
in wing structures can no longer be regarded as 
adequate for purposes of safe design and it has 
become necessary to study the much more compli- 
cated and mathematically intractable conditions 
which may actually occur. On the one hand, 
these demand consideration of new methods for the 
solution of differential equations, in which connec- 
tion the design of mechanical aids to shorten the 
very laborious calculations is almost a major 
research in itself. On the other hand, new experi- 
mental data are required to enable theoretical 
laws to be formulated and the predictions of flutter 
characteristics to be checked. As regards such 
physical properties, attention for the moment is 
being mainly directed to the measurement of the 
instantaneous air forces acting on oscillating aero- 
foils. A series of experiments is in progress on @ 
wing, arranged with its span horizontal in a wind 
|tunnel, and mounted on bearings so that it can be 
oscillated by electrically-driven mechanism outside 
|the tunnel. The method adopted for the instan- 
| taneous measurement of aerodynamic forces consists 








and cheapness of construction as compared with aj and flying boats, often in conjunction with one or | of a pair of nickel tubes included in the steel tapes 
curved bend, can be made to offer very little loss | more pairs of engines spaced along the wings. The | by which the aerofoil is oscillated. The magneto- 
of head provided that the diagonal across the right | airscrews consequently become smaller, in relation | striction effect of these elements when strained by 
angle is furnished with a cascade or series of| to the wing thickness, than on the smaller aircraft | the forces applied to the aerofoil, serves to measure 


deflecting vanes. 


land it becomes important to determine the least | those forces, which are recorded relatively to the 


Important factors to be determined in order to | diameter of screw that can be mounted a fairly short | angular position of the aerofoil by the agency of a 








Nov. 11, 1938.| 


ing this apparatus, the inertia of the oscillating 
masses has been found to introduce serious errors. 
These, however, are now being satisfactorily com- 
pensated by adding a second aerofoil to the oscil- 
lating assembly. It is identical with the first 
as regards all mechanical properties and mass dis- 
tribution and, also like the first, is driven through 
magneto-striction elements. The second aerofoil, 
however, is situated outside the wind tunnel. Thus, 
by combining the electrical impulses in such a 
manner that only their difference is amplified 
and passed to the oscillograph the record actually 
obtained is that of aerodynamic forces only, which 
is what is required. Preliminary results indicate 
that the apparatus is promising, and arrangements 
are in hand for the same method to be employed 
for measuring the air loads on tail planes due to their 
being buffeted by the vortex system in the wake of 
an aeroplane in flight. In this connection, the 


a 


cathode-ray oscillograph. In the course of develop- 
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means of a standard thermocouple of which the 
elements are composed of platinum and 10 per 
cent. rhodium-platinum. Prior to the completion 
of the present work the precision attainable has 
been of the order of + 0-1 deg. C., dependent 
upon the accuracy with which the standard thermo- 
couple could be calibrated at three specified fixed 
temperatures, namely, the freezing points of anti- 
mony (about 630 deg. C.), silver (about 960 deg. C.) 
and gold (about 1,063 deg. C.). This accuracy is 
limited by the electrical measuring instruments, 
by the conditions of temperature uniformity in 
the furnaces in which the fixed points are realised, 
and by the uniformity, stability and other qualities 
of the thermocouple wires. Each of these factors 
has been studied and refined as regards perform- 
ance in the course of the work, with such success 
in the cases of the first two groups that nearly 
10 times the accuracy previously attainable can 
now be achieved. The electrical system, for 


large buffeting loads likely to occur when wing| example, is now regarded as accurate to + 0-05 
flaps are used to control diving speeds constitute | microvolt, which represents only + 0-005 deg. C., 


a problem calling for early attention. 

The well-known adverse influence of ailerons 
in inducing wing flutter has led to a recrudescence 
of interest in irreversible control mechanisms, 
one of which was exhibited at the Annual Visitation 
and demonstrated very convincingly the advantage 
of a fixed aileron hinge. Wind-tunnel experiments 
are also being conducted to test theoretical con- 
clusions regarding the effects of flexural stiffness 
on the flexure-torsion flutter of a monoplane wing. 
Several other factors, including the position of the 
flexural axis, the density of the wing and the influence 
of large angles of wing incidence, are also undergoing 
examination. The models employed for this work 
differ markedly in construction from the usual 
wind-tunnel models where steady aerodynamic 
conditions are at issue, and are of particular interest 
for the means adopted to obtain the requisite 
strength, stiffness, and elastic properties. The 
three flexible wings in use are of tapered plan form 
and measure 4 ft. 6 in. along the span. They are 
built up of tubular steel spars of square section, 
and have ribs of balsa wood which, as is well known, 
has an exceptionally low density. 
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International Temperature Scale. Temperature of 
Liquid Steel. Furnace Control.—The steady tend- 
ency, observable during recent years, for the work 
of the Physics Department to be concerned more 
and more directly with problems arising from 
industrial developments has continued during the 
past year, with the result that almost every in- 
vestigation now in progress or lately completed 
presents points of interest to engineers. From 
another point of view, it is remarkable to what a 
large extent industrial operations and processes 
ultimately depend on abstract physics for their 
existence and nowadays make use of experimental 
work in physical laboratories to obtain the data 
necessary for their development along efficient and 
progressive lines. In this connection it is noteworthy 
that many of the physical researches at the Labora- 
tory are now being initiated or sponsored by 
technical institutions, and that the services of the 
Department are in demand not only by various 
Governmental bodies in this country, but also by 
committees and congresses of an _ international 
character. Underlying this class of consultative 
work is, of course, the recognition of the import- 
ance, in the development of physics itself, of world- 
wide agreement on fundamental standards of 
measurement. Prominent among such standards 
is the International Temperature Scale, to the 
realisation of which the Laboratory has con- 
tributed very substantially. It is a class of re- 
search with no prospect of finality, yet demanding 
continuous attention in the endeavour to improve 
accuracy of measurement and closeness of agree- 
ment among national laboratories throughout the 
world. 

Recent work at Teddington on this subject has 
been concerned with the improvement of the 
thermocouple range of the International Tem- 
perature Scale, which lies between 660 deg. C. 
and 1,063 deg. C. Temperature measurements for 
standard purposes within this range are made by 


| 





while the temperatures within the metal ingots 
representing the fixed calibrating points can be 
realised to within + 0-01 deg. C. In the case of 
the third factor, a precision of + 0-1 microvolt, 
representing + 0-01 deg. C., can sometimes be 
obtained with carefully treated thermocouples, 
although this represents the upper limit of accuracy 
and cannot be relied upon or repeated with certainty 
even when successive thermocouples are made up 
from lengths of the same wire. Even the best 
thermocouples, moreover, are subject to secular 
changes and are found to yield different calibra- 
tions after prolonged use. Thus the accuracy of 
realising the thermocouple range of the Inter- 
national Temperature Scale is mainly limited by 
the quality of the wires employed for the thermo- 
couple itself, so that work of the utmost precision 
for comparisons of standards calls for repeated 
calibrations of the instruments at frequent intervals. 
At best, however, the overall uncertainty of the 
whole experimental assembly has been reduced to 
something like a quarter of what it previously was, 
and there is reasonable hope that the experience 
gained during the recent work will point the way 
to improvements in thermocouples and a further 
degree of precision in consequence. 

The practical applications of thermocouples for 
high-temperature measurements are exemplified 
by an investigation, which has been undertaken on 
behalf of a Joint Committe of the Iron and Steel 
Institute and the British Iron and Steel Federation, 
to develop a satisfactory method of determining 
the temperature of liquid steel in open-hearth 
furnaces. The underlying object is to provide a 
close and reliable means of judging the condition 
of the melt so that the metallurgical processes 
associated with the manufacture and alloying of 
steels can be carried out with more certainty than 
is at present possible. The temperatures to be 
measured are of the order of 1,650 deg. C., and 
while both the platinum thermocouple and the 
optical pyrometer are the instruments best suited 
for such temperatures, their employment in actual 
works practice is made very difficult by the slag 
with which the molten steel is coated in the open- 
hearth furnace. Both these types of instrument are 
limited by the shortcomings of refractory materials, 
none of which will withstand sustained immersion 
in slag and liquid steel in such a way as to provide 
either a completely satisfactory sheath for a thermo- 
couple, or a perfect black body radiator for an 
optical pyrometer. Laboratory experiments on a 
small scale, made in the early stages of the in- 
vestigation, revealed that if the slag coating were 
removed from a bath of liquid steel, thin-walled 
tubes of silica or silicon carbide would withstand 
being plunged into the metal and would attain a 
final temperature in from 10 seconds to 15 seconds. 
A platinum thermocouple, lightly sheathed in 
silica, could be repeatedly immersed under these 
conditions without being seriously contaminated. 
An attempt is now being made, with the collabora- 
tion of certain steel makers in Sheffield, to achieve 
such slag-free conditions in actual open-hearth 
furnaces as will enable the quick immersion 
technique developed at the Laboratory to be used. 
Promising results are being obtained with a 
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platinum-platinum rhodium thermocouple, enclosed 
in a silica tube and further encased in a thin 
steel sheath. The instrument itself forms a short 
projection at right angles from the end of a long tube, 
covered with refractory blocks, along which the 
leads are conveyed for connection to the electrical 
temperature recorder. The protected tube serves 
as a means of inserting the thermocouple through 
the furnace door and well into the middle of the 
molten metal. The whole operation of introducing, 
placing and withdrawing the thermocouple can, 
with practice, be completed in 20 seconds to 30 
seconds, of which about 7 seconds (as indicated 
by the needle on the temperature recorder) are 
oceupied in attaining the equilibrium temperature 
during the actual immersion. As a rule the silica 
and steel protecting sheaths around the thermo- 
couple need to be renewed after every immersion, 
but their cost is relatively slight and they are 
designed for easy replacement. 

A new item of equipment, likely to interest 
instrument makers and scientific workers in metal- 
lurgical laboratories, has recently been installed 
in the Physics Department for the precise control 
of temperature in wire-wound resistance furnaces. 
The plant consists of an alternating-current and 
direct-current dynamo which is excited by a battery 
providing a constant source of supply, and driven 
by a direct-current motor, the speed being con- 
trolled by a synchronous motor. The results being 
obtained are very satisfactory. For periods of as 
long as an hour, the output voltage remains constant 
to within 0-1 per cent., and when a thermostatic 
relay is used, enables the temperature in a platinum- 
wound resistance furnace to be controlled to about 
1 part in 10,000. The current supply to the 
furnace is directly controlled by a motor-operated 
rheostat in the field circuit of the main supply 
dynamo. The motor is wired so as to rotate in 
one direction or the other according to the position 
of a tilting-tube relay, the movement of the latter 
being governed by the action of a spot of light from 
a galvanometer in falling upon either or both of a 
pair of photoelectric cells, while the galvanometer 
responds to the out-of-balance current in an electrical 
bridge circuit of which the resistor element of the 
furnace forms one arm. ‘The bridge can, of course, 
be adjusted or balanced to correspond, within 
limits, to any desired resistance of the heating 
element, i.e., to any desired furnace temperature. 


(T'o be continued.) 








THE ERECTION OF A BALANCED- 
CANTILEVER BRIDGE OVER THE 
CONNECTICUT RIVER. 


Tue bridge over the Connecticut River, between 
Middletown and Portland, Conn., which has been under 
construction since May 1, 1936, and has now been 
completed, is the largest in the State, and the only 
highway bridge crossing the river between Hartford, 
15 miles up river, and East Haddem, 13 miles down- 
stream from Middletown. State highways, by making 
use of this bridge, wil! connect the metropolitan areas 
of lower New York and Connecticut with a number of 
the upper New England cities and holiday resorts. The 
bridge has been built by the Connecticut State Highway 
Commission, under the direction of Messrs. E.C. Welden, 
Deputy Highway Commissioner, L. G. Sumner,Engineer 
of Bridges and Structures, and W. G. Grove, State High- 
way Department. The superstructure was built by 
the Fabricated Steel Construction Division of the 
Bethlehem Steel Company, Bethlehem, Pa., U.S.A. 
Although presenting many points of interest, it is not 
proposed to give a complete description of the bridge, 
but to limit our account to the system of erection 
adopted, for particulars of which we are indebted to 
Mr. L. F. Kirkley, of the afore-mentioned Division of 
the builders. 

The bridge consists of two deck-type plate-girder 
approaches, together with two 600-ft. span, three- 
hinged tied arches over the river, the total length from 
west to east abutment being 3,420 ft. A general 
elevation and plan are given in Figs. 1 and 2, page 554. 
Fig. 3 shows the bridge with the arch steelwork nearing 
completion. 

The Middletown Approach, 990 ft. long from the 
west abutment to the west arch span, has a maximum 
grade of 4-45 per cent. near its western end, and is 
composed of nine spans of girders varying from 87 ft. 
to 175 ft. An important feature of this approach is 
the use of a 350-ft. girder continuous over three piers 
to form two spans of 175 ft. each. These girders, like 
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ERECTION OF BALANCED-CANTILEVER BRIDGE OVER THE CONNECTICUT RIVER. 
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pre-stressed and socketed at the plant of Messrs. J. A. 
Roebling’s Sons Company before shipment to the job. 

Lateral K-bracing is provided only in the top chord 
of the main trusses, with vertical sway frames at each 
panel point. All truss members, except lateral and 
sway-frame members, are of silicon steel. The weight 
of steel in each arch, including the floor, is approxi- 
mately 2,500 tons. A 3}-in. steel-grid flooring filled 
with fine-aggregate concrete is used on both arches to 
decrease the dead load. A clearance of 93 ft. above 
mean low water is provided under span No. 11, com- 


pared with 23 ft. under the earlier bridge which the | 


new bridge replaces. 

Several possible schemes of erection were considered 
before adopting the final plan. The first method 
contemplated using only falsework for the two spans. 
Although the use of falsework would not have been 
objectionable for span 10, for which the water is 
shallow, the use of bents near the main channel in 
span No. 11 was considered dangerous because of river 
traffic and floods, and this scheme was discarded. 
The final scheme avoided all falsework under the west 
half of span No. 11. This plan involved the use of a 
cable tie-back between the west half of span No. 11 
and the east half of span No. 10, and allowed of 
balanced-cantilever erection over pier 10 with one bent 
2 panels west of this pier. With the tie-back, it was also 
possible to cantilever the east half of span 10 to the 
centre of the span without additional framework. 

The two half arches from pier No. 9 east and pier 
No. 11 west were erected by ordinary cantilever methods 
over two falsework bents. The first bent, located at 
L,, and already referred to, supported the arch trusses 
until erected to U,-L, (Fig. 6) and also the creeper 
traveller at U, until bent No. II was assembled below 
panel point L, (Fig. 7). When this second bent had 
been erected, the remainder of the arch was cantilevered 
as in Figs. 8, 9 and 10, to the centre of the span (U49-L49) 
without further falsework. The eye-bar links and 
suspender cables between L, and L,, were erected in 
this first stage along with the arch steel, but the floor 
system was not added until after the eye-bars were 
joined at L,, and the arch closed and falsework released. 
In cantilevering five panels towards the centre over the 
bent at L,, the erection stresses were such as to require 
a slight increase in section of several truss members 
over what was actually needed for the completed 
structure. The members affected in this way are 
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shown by heavy lines in Fig. 4. They were each 
increased in section by approximately 15 per cent. 

The falsework bents Nos. I, II and IIIT were composed 
of floor beams from the east end of the Portland 
approach, as implied above. Two floor beams 4 ft. 7 in. 
centre to centre, temporarily laced with light angles, 
were used for the legs under each truss. Bents Nos. I 
and ITI were two-section bents about 96 ft. high ; bent 
No. II (the heaviest) utilised three floor-beam lengths 
and was about 140 ft. high. The maximum weight 
of any piece to be handled was 314 tons, namely, in the 
case of two end posts U,-Ly. 

While the first half-arch was progressing outwards 
from pier No. 9, as shown in Fig. 8, a guy derrick, 
with 90-ft. mast and 80-ft. boom, was set up on pier 
No. 10. This, in turn, set falsework bent No. III, 
approximately 60 ft. in height, two panels west of the 
pier, and then by a series of steps erected the first two 
panels of each arch. Special care was taken at all 
times to keep the falsework bent loaded. The expansion 
end of each span was located on this pier, and arrange- 
ments were made to lock the rollers under the shoes 
as required, and at the same time to utilise this feature 
during the arch assembly and closure in the manner to 
be referred to below. 

It was impossible to use falsework under the west 
half of span No. 11 for two reasons, one being that the 
river chanrel here had to be left clear for navigation 
for a width of 200 ft., while the second was the proximity 
of the earlier highway bridge (about 135 ft. down 
stream from the new bridge) with a 450-ft. swing span. 
The latter, when opened, traversed under approxi- 
mately half of span No. 11. It was thus necessary that 
the west half of span No. 11 should at all times be 
supported from the east half of span No. 10, and to 
accomplish this two temporary silicon-steel links of 
fixed length, each 26 in. by 2 in., in section, were 
pin-connected between the U,, points of both trusses 
and adjustable jacking struts, each furnished with two 
350-ton hydraulic jacks, were placed between the Ly 
points of each truss. This arrangement provided 
means for raising or lowering the half-arches if necessary 
by jacking, with one roller shoe locked and the other 
free. Fig. 14, on page 556, shows the two end verticals 
over pier No. 10, with the ties connecting them at the 
top, and jacking struts at the bottom. 

When the guy derrick had completed the erection 
of the first two panels of each arch, it was jumped to 
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the top-chord level, as shown in Fig. 9, and assembled 
two arch travellers, which worked simultaneously in 
opposite directions away from the pier, this being 
indicated in Figs. 10 and 11. Both travellers erected 
trusses and eye-bars by cantilevering ahead until the 
arch sections were assembled as far as panel points 
U,,-L,,- The arms so far completed are to be seen 
in Fig. 15, on Plate XXIV. It was arranged for the 
traveller on span No. 10 arch to be at all times slightly 
ahead of the other traveller in its work, in order to 
maintain a downward load on the falsework bent No. III, 
and never an uplift. 

When arch erection had proceeded to U,4-Ly,4 on 
both halves, the tie-back was assembled between the 
two arches to take the cantilevered weight of span 
No. 11 and allow erection work to proceed to the centre 
of each span without the development of excessive 
erection stresses in the truss members. A few members 
adjacent to the tie-back supports had to be strengthened 
especially for this erection scheme. This stage is 
shown in Fig. 12. 

The use of the tie-backs involved a number of pro- 
blems. Span No. 10 was closed by lowering the false- 
work bents Nos. Il and III, but the closure of span 
No. 11 depended upon the length of the tie-backs, the 
deflection of the two half-arches of the span from the 
tie-back support and over bent No. II, and also on the 
upward deflection of the trusses in span No. 10 due 
to the pull of the cable tie-back. ‘These conditions 
involved a large amount of calculation to determine 
the various stresses, truss deflections, and panel-point 
positions and elevations, all of which had to be pre- 
determined to ensure that the jacking allowance at 
Ly) would be sufficient. 

The tie-back equipment consisted, in general, of an 
A-frame in the plane of the truss, pin-connected to the 
top chords at U,, and U,, of each truss on each span 
(Figs. 4 and 12) and laterally supported on the outside 
of the main trusses. To the apex of the frames were 
attached two sets of 30-in, cast-steel sheaves, on 9-in. 
diameter pins. Over these sheaves were later reeved 
two sets of 12-part falls, adjusted and tightened to 
release the link ties at Uyy. Fig. 17, Plate XXIV, shows 
the erection of one of the tie-back A-frames. The 
tension leg of each frame (i.e., the one away from the 
cables) was made adjustable and provided with a 
500-ton hydraulic jack for tightening and releasing of 
cable ties. For each of the four sets of 12-part tackle 
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(two per truss), a 14-in. diameter wire rope, 4,080 ft. long. 
was used. The distance between sheaves was about 
330 ft. The sheave supports over span No. I1 
made stationary (triangular in shape), while those over 
span No. LO were of a toggle type for equalising stress 
in the two sets during adjustment. 

Instead of handling and reeving the 14-in. diameter 
tie-back cables directly over the sheaves of the supports, 
« }-in. guide cable was first reeved in each case over 
the she ives, and the 1}-in. cable was pulled overt 
the two sets of sheaves by this means, by a hoisting 
engine. Before reeving the cables, a temporary 2-in. by 
12-in. plank footwalk, four planks wide, was laid on the 
top chords. This extended the full distance between the 
tie-back supports at the panel points U,,-U,, on both 
arches, and was invaluable to the men when pulling 
through the first guide cables. It also provided wider 
support for the 14-in. cable before it was pulled up 
free of the top chord, as well as protecting the arch steel- 
work from drippings of the cable lubricant. 

rhe tie-back cables came to the job on large wooden 
reels; they were loaded on to a barge, which was then 
anchored under the traveller on span No. 10 to facilitate 
The ( abl as were Treey ed in the follow 
(1) Top, upstream ; (2) top, downstream ; 
(3) bottom, downstream ; (4) bottom, upstream. It was 
estimated that a pull of approximately 10,000 Ib. to 
12.000 Ib in. guide cable was necessary to haul 
through the last lengths of cable. The horizontal com 
ponent of the stress in the cables, reeved and with an 
1s-ft was estimated as 3.000 Ib 

When reeving had heen completed, the two ends of 


were 


changing of reels. 


in the 


the cable were passed through the tie-back support on 
span No. 10, and temporarily clamped with 18 ft 
of tail overhanging Each of the four cables was 


reeved to the 18-ft. sag and clamped off in an average 
of 11 The actual pulling through of the 1}-in 
cable with the }-in. guide cable required from 2 to 5 
After reeving, the next step was to pull the 
This was done 
minimise over 


hour ba 


hours 
cables into approximately 64-ft. sag. 
by taking at both ends to 
hauling, and the object of keeping the various 
strands in more uniform It was found 
necessary to pull the two cable ends in approximately 
12 ft. to decrease the sag from 18 ft. to 64 ft. The 
adjusting process is shown in Fig. 18, Plate XXIV. The 
derrick at pier No. 10 was then used to “ shake up” 
single or several strands of each set of tackle seriously 
out of line, this being accomplished by either raising 
up or pulling down on the strands, so as to overhaul 
their After this, a pre- 


in slack 
with 


position 


them slightly on sheaves. 


measured piano guide wire, ()-045-in. in diameter, was | 


stretched between the centres of the support sheave pins 
of both the top and bottom cable sets and the sag of the 
cable sets was compared with that of the guide wires. 
Small adjustments of a few inches to a foot were made 


by taking in or letting out on one or both cable ends if | 


and as required. Each adjustment required from 
30 minutes to about | hour to pull up the cables, remove 
and replace large clamps, slack off, and “ shake up” 
wain, if necessary, at the centre and to check the sag 
against the guide wire 

The cables having been adjusted to the proper sag 
and clamped off, the next step was to jack at both 
tie-back supports and at the L,, jacking strut, in order 
to release the tie links at Uses 
links at U,, had been freed in this way, the two half 
arches were supported by the cable tie-backs. It took 
fourteen and a half working days to erect the tie-backs 


completely, adjust, and swing the two half arches on | 


the cable system. The total weight of special steel 
in the tie-back supports, pin, sheaves, & c., and including 
16,320 ft. of 14-in. tie-back cable, was nearly 150 tons. 
Fig. 18, Plate XXIV, depicts the work at this point. 

After the cable tie-backs had been brought into use, 
the two sections of the arches were carried out to their 
respective span centres by ordinary cantilever erection 
methods, as shown in Fig. 13, page 555, and Fig. 16, 
Plate XXIV The under-frames of the travellers were 
designed to run on the inside edges of the top chords 
und just clear the cables and tie-back supports pro- 


jecting above the top chords. This permitted the 
travellers to pass the cables and supports as they 
moved towards their respective span centres 

Arch span No, 10 was the first to be closed. During 
the whole of the erection, bents Nos. Il and III 


were kept several inches high so that there should be 
sn opening of about 8} it Uy, when the closing 
top-« hord section The chord 
was first joined, the Ly. expansion shoes of this span 
being jacked towards L, by means of the jacking strut 
over pier No. 10. When the eye-bars had been joined, 
bents Nos. II and ILI were lowered until the eve-bars 
became effective and the arch was self-supporting. 
Che jacking strut over pier No. 10 was also decreased 
proportionately as the slack was taken up and the 
slight elongation developed in the eye-bars. The floor 
system was then erected by a small traveller working 
oat from pier No. 9 towards pier No. 10 

Span No. Il was in similar 
har chord was first connected by 


itt. 


was erected. eve-bar 


manner. The 
jacking out the 


‘ losed 


eve 


When the pins in the | 
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Lyo expansion shoes 10 in. away from the centre line 
of pier No. 10, and the pin driven at panel point F,,. 
Then falsework bent No. Il was lowered and the tie- 
backs lengthened proportionately until the eye-bars 
became effective and the arch self-supporting. 
two arch travellers then backed down the top chords, 
filling in the floor system of the span from the centre 
towards piers Nos. 10 and 11, as they retreated. The 
two spans having been closed, the tie-backs were 
released and removed. 

In the entire superstructure, there is approximately 
9,200 tons of steel, of which 2,800 tons are silicon steel 
and the balance carbon steel. The substructure con- 
tract for all approach piers and the three main river 
piers was completed by Messrs. Merritt, Chapman and 
Scott Corporation, at a cost of approximately 1,000,000 
dols. The superstructure, including roadway slab and 
painting, was undertaken by the Fabricated Steel 
Construction Division of the Bethlehem Steel Company 
at an approximate contract price of 1,100,000 dols. The 
entire bridge project, including property compensation 
and connecting approaches, will cost about 3,500,000 
dols. The construction of the bridge piers was 
commenced on May 1, 1936, and the bridge 
opened to traffic on August 6, 1938. 








LABOUR NOTES. 


Tue Ministry of Labour provisionally estimates 
that on October 17, the number of insured persons, 
between the ages of 16 and 64, in Great Britain, was 
approximately 12,294,000. This was 23,000 more than 
on September 12. On a comparable basis there was a 
decrease of approximately 210,000 as compared with 
October 18, 1937. The figure for the number in 
employment on October 17 includes 839,000 persons 
insured under the Agricultural Scheme and in the 
classes of domestic employments, which became 
insurable on April 4, 1938. These classes have hitherto 
been excluded from these figures. There was an 
improvement in employment, between September 12 


and October 17, in the cotton, wool, and other main | 


textile industries, coal mining, iron and steel and metal- 
goods manufacture, the motor-vehicle, cycle and 
aircraft industry, tailoring. paper manufacture, and 
the fishing industry. On the other hand, employment 
declined in hotel and boarding house, railway, shipping 
and road passenger-transport services, the distributive 


trades, building. public-works contracting. printing, 


|was about 4,000,000. 


The | 


was | 


TEMPORARY CONNECTIONS OF THE VERTICALS AT CENTRE PIER. 


shipbuilding and repairing, bread, biscuit, &c., making. 
entertainment, sport, &c., and laundry service. 


At October 17, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,408,932 wholly unemployed, 307,947 
temporarily stopped, and 64,348 normally in casual 
employment, making a total of 1,781,227. This was 
17,391 less than the number on the registers on Septem 
ber 12, but 390,978 more than on October 18, 1937. 
The total on October 17 comprised 1,318,423 men, 
51,996 boys, 358,269 women, and 52,539 girls. 


After a meeting of the principal railway executives 
in Chicago on Friday last week, the Association of 
American Railroads sent a telegram to President 
Roosevelt intimating that their notice to make a 15 per 
cent. cut in the wages of about 1,000,000 railway 
workers would be withdrawn. According to the Times 
correspondent at New York, the telegram stated that 
the railway companies were doing so not because 
they agreed with the conclusions of the fact-finding 
board, which had found against the advisability or 
necessity of wage reductions, but because they recog 
nised the gravity of the situation and hoped that a 
sounder and more equitable transport policy would 
be evolved through the co-operation of all concerned. 


Replying to a question in the House of Commons on 
Thursday of last week, Mr. Ernest Brown, the Minister 
of Labour, said that it was estimated that the number 
of wage-earners covered by collective agreements 
providing for annual holidays with pay, which had been 
made since the beginning of 1938, was about 1,250,000. 
The total number of wage-earners covered by all the 
collective agreements now known to be in operation 
It was not known to what 
extent holidays with pay had been granted by individual 
employers in industries in which there were no collective 
agreements. It was estimated, however, that annual 
consecutive days of holiday with pay in some form 
or another were provided for about 8,750,000 people in 
all. This figure included such persons as salaried 
workers, shop assistants, and domestic servants. He 
hoped to issue before long, a booklet on holiday agree- 
ments, which would be of service to organisation- 
contemplating the making of such agreements. 
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Representatives of the National Association of | Rest Act of 1925 and of the 1936 Act concerning 
Unions in the Textile Trade and of the Wool Textile | vocational training and work in handicrafts (3,779). 


Employers’ Council met in Bradford on Thursday, last 
week, for the purpose of discussing the question of 
holidays with pay. The meeting was called at the 
request of Mr. Arthur Shaw, the secretary of the 
workers’ organisation. A statement issued at the 
close of the discussion was to the effect that the em- 
ployers’ representatives had expressed themselves as 
sympathetic with the social aspect of holidays with 
pay, but having regard to the fact that the introduc- 
tion of the system would, obviously, increase the cost 
of production and, therefore, prejudice the industry, 
particularly in its export trade, they felt, they said, 
that they were not in a position at present to afford 
the additional expense. Nor, it was added, could 
they seriously consider the matter until there was a 
considerable and sustained improvement in trade. 
Mr. Shaw suggested that a joint committee might be 
set up to consider the details and prepare a scheme 
which could be put in operation when the employers 
were agreed that paid holidays were economically 
practicable. The employers’ representatives promi 

to lay the suggestion before the larger body for their 
consideration. 


Foreseeing the possibility of further complications 
in the administration of the Unemployment Insurance 
(cts, as a result of the extension of the practice of 
holidays with pay, the Committee on Holidays with 
Pay suggested that a review of the provisions of the 
Insurance Acts should be carried out. The matter was 
accordingly referred to the Unemployment Insurance 
Statutory Committee. The Statutory Committee 


| 


| 


| 





recommends legislation to secure that insured persons | 


on holiday are not treated as unemployed. Regula- 
tions will be necessary to define holidays and to make 
the necessary exception for persons to whom the 
holidays come, not as a break in employment, but in 
the course of unemployment. If the recommendation 
is adopted there will be a saving in benefit payments 
of about 400,000]. a year, and the Statutory Com- 
mittee proposes that this saving should be used to the 
advantage of the unemployed, by relaxing the rules 
as to “ continuity ”’ of unemployment. The present 
regulations provide that, for 10 weeks after a period of 
unemployment, a further ~ waiting period” is not 
required. To increase this interval to 15 weeks would 
cost 400,0001., and to make it 20 weeks would cost 
600,0001. a year. The committee recommends that 
it be extended to 20 weeks. 


The weekly organ of the International 
Office at Geneva states that a Bill to amend the Order 
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The congress also expressed the opinion that where 
the local authorities took no action in the matter of 
arranging vocational classes, the departmental tech- 
nical educational committees should be requested to 
designate the local government areas in which such 
classes should be organised. With regard to appren- 
ticeship fees, it was suggested that the departmental 
technical education committees should be authorised 
to collect all or a part of these fees, and to divide the 
proceeds among recognised public or private institutions 


The others concerned the Act of 1928 dealing with 
the protection of women and young persons and hours 
of work (572), the 1930 Act concerning the protection 
of Roumanian labour (254), the 1927 Act consolidating 
charges on craftsmen’s licences (75), the 1936 Act 
concerning the placing of disabled workmen, orphans 
and widows (20), the 1921 Act concerning the organisa- 
tion of employment exc’ (7), the 1920 Act for 








the regulation of collective labour disputes (3), the | providing vocational training in accordance with 
Factory Inspection Act of 1927 (3), the 1929 Act methods and percentages established by Decree. 
concerning contracts of employment (1), and the 1933 
Act concerning the consolidation of social insurance (1). 
ail 8 CONCUSSIONAL-SPUN CONCRETE 
PIPES. 


The question of the making up of time lost on holi- 
days has given rise in France to a number of disputes 
in regard particularly to the right of employers to 
require the making up of lost time, and the remunera- 
tion of workers and salaried employees paid weekly or 
monthly. An arbitration award issued on October 2s. 
in a dispute in the paper industry, laid down that in 
the absence of provisions to the contrary, the staff of | 
the establishment in question was not entitled to refuse 
the recovery, under lawful conditions, of days lost as | 
a result of holidays, and that employees paid weekly ing this, Messrs. John Ellis and Sons, Limited, Barrow- 
or monthly could make no claim to additional re- | on-Soar, have recently laid down a new works for the 
muneration in connection with such recovery. That manufacture of concrete pipes by a combined concus- 
award is in conformity with two other awards by the | sional and spinning process. The term “ concussional ” 
Superior Arbitration Court on May 16 and June 13. is here used as being more accurately descriptive of the 
| process, since it employs oscillations of a lower fre- 
quency and larger amplitude than those obtaining with 

The awards of May 16 and June 13 laid down (1) that the vibrators commonly met with for consolidating 
* collective labour agreements or customs excluding | stationary concrete. The firm has acquired the sole 
the recovery of days lost as a result of local holidays | rights in Great Britain for this combined process, which 
or other events of local interest must be observed ” ;| was invented by Mr. W. R. Hume, of Messrs. Hume 
(2) that in the absence of such agreements or customs, | Pipe Company, Australia, and which makes possible the 

stablishments normally granting “a free day or half | use of a water-cement ratio of the order of 0-35 to 0-4. 
day in addition to the weekly rest day may require | The claim is made, and we think well substantiated, 
their staff to work on this day or half day if another | that the strength and density of the concrete thus manu- 
day is lost as the result of a local holiday or other event | factured are increased as compared with those quali- 
of local interest ;” (3) that the making up of lost | ties in the concrete produced by wet spinning. The 
time must not involve the working of more than 40 | aggregate is very uniformly distributed throughout the 
hours weekly ; (4) that the work of an employee paid | thickness of the pipe and the layer of fines normally 
by the week or the month in connection with the | found at the interior surface of wet-spun pipes is absent. 
making up of time lost or the result of a holiday does| The new works, known as the Potters Marston Plant, 
not entitle him to special remuneration or compensa- | is situated at Stoney Stanton, near Leicester, and, with 
tory rest unless provided for by the terms of a regulation | its stockyard, covers an area of 21 acres. Access is by 
or agreement. both road and rail, while a narrow-gauge railway con- 
| nects the works with the East Shilton Quarry, about 

It was reported to the Thirteenth National Congress | half-a-mile away, from which the stone, a hard syenite, 
of the Italian Society for Industrial Medicine, which | used for the aggregate is obtained. Production on a 
was held at Bari in September, that, between 1934 | large scale has commenced and pipes ranging in internal 
and 1937, the number of cases of occupational diseases | diameter from 9 in. to 72 in., and advancing by steps 


- 


Tuat the importance of vibratory treatment of 
poured concrete is becoming increasingly recognised 
is evident from the number of vibrating appliances 
displayed at engineering exhibitions. These appliances 
are, however, used on stationary material which is 
under no pressure other than that due to its own head. 
The beneficial effects of vibration are more marked 
when the material is definitely under pressure as is the 
case with centrifugally-spun concrete pipes. Recognis- 








of August 10, 1920, relating to the employment of | reported was 1,693, of which 221 were cases of sicknesses | of 3 in., are made and are, for the most part, in stock. 


women and young persons, was recently submitted | not yet scheduled. Of the 1,472 remaining cases, 764 
|(52 per cent.) were admitted and compensated as 


to the Supreme Labour Council of the Netherlands. 
The measure proposes to prohibit the employment 


of young persons in the vicinity of high-tension machines | admitted ; 59 (4 per cent.) were not settled on May 31. 
and apparatus, but to authorise their employment in | 1938. The average annual number of cases of occupa- 
connection with low-tension | tional diseases in respect of which compensation was 


certain conditions in 
installations. It is also proposed to allow young 
persons of not less than 15 years to be employed in 
electric welding, provided that they are in possession 
of a vocational school certificate, and the necessary 
precautions are taken in connection with welding 
apparatus. Another amendment will authorise appren- 


tices to carry out simple work in the electrical engineer- | phosphorous poisoning. 


ing trades under the necessary supervision. Finally, 
the Bill will amend the provisions of the 1920 Order 
concerning work carried out by women and young 
persons, and entailing the use of white lead, so as to 
bring these provisions into harmony with the White 
Lead (Painting) Convention, 1921 (No. 13). 

¢ 


The Italian Minister of Corporations was recently 
sked whether the Royal Decree of May 29, 1937, 
concerning the 40-hour working week was applicable 
to chief technicians, foremen, and general intermediate 
categories of workers who, though holding positions 
similar to those of salaried employees, were not con- 
sidered as such. The Minister, in reply, recalled that 
the question of the application of the legislation to 
chief technicians, foremen, &c., had been examined, 
and decided in the negative, during the preliminary 
discussions concerning the 40-hour week legislation. 
The categories of workers in question were, therefore, 
he said, not subject to the legislation. 


| 
' 





| 


| 


| 





| poisoning. 


A recent issue of the weekly organ of the Inter- | 


national Labour Office at Geneva contains a summary of 
the report for 1937 of the labour inspection service of 


the Roumanian Ministry of Labour, Health and Social | 


Welfare. 


It is stated that during the year, the inspec- | 


tors reported 9,273 cases of infringement of labour | 


legislation, as against 7,834 in 1936, including 4,343 
in industry and 4,930 in commerce. 
infringements (4,558) were breaches of the Sunday 


Many of these | for a certain minimum of practical work which the 


| All diameters are made in two lengths only, viz., 4 ft. 
| and 6 ft. and the thickness varies from 1} in. to 4 in. 
We understand that later it is proposed to increase the 
| range to include pipes up to 84 in. in diameter by 5 in. 
| thick. The smaller sizes are usually made of plain 
| concrete, but the larger ones are either plain or rein- 
| forced as desired. Plain ogee joints or socketed joints 
|are obtainable, the socketed joints being either of 
standard type or suitable for the firm’s own jointing 
|vings. Various views of the plant and the product 
are given in Figs. | to 9, on pages 558 and 559 and 
on Plate XXV. 
The stone used as aggregate is crushed on the site 
into a number of grades, different diameters and thick- 
nesses of pipe requiring different sizes of aggregate. 
Most of the cases, the report stated, were of a slight |The crushed stone is delivered to the works by rail 
character, 90 per cent. of them entailing temporary | in tipping wagons and discharged into a hopper 
disablement of an average duration of one to two | forming the boot of an inclined bucket elevator. This 
months, 8 per cent. permanent disablement, and 2 per | elevator runs to the top of a tower, about 90 ft. high, 
cent. death. The most serious cases were due to | and having two floors in its upper part. The top floor 
poisoning by carbon disulphide in the first place, and | houses a large divided hopper to receive the different 
benzine poisoning in the second. These two causes | grades of aggregate, the two sorts of sand and the 
together led to permanent incapacity (18 per cent. and | cement, which latter is delivered by a separate bucket 
14 per cent., respectively) in twice as many cases as | elevator of the vertical type. On the lower floor are 
lead and mercury poisoning. Benzine poisoning was | two mixers, a receiving hopper mounted on a weighing 
responsible for the largest proportion of deaths, namely, | machine being situated immediately above them. The 
3 per cent. (21), as compared with 1-6 per cent. (10) | discharge end of the aggregate elevator is provided 
for lead poisoning, and 1-2 per cent. (1) for merenry | with a swinging chute delivering at will to any section 
The cost of compensation was less than | of the storage hopper. Any of these sections can be 
drawn from into the receiving hopper on the weighing 
machine which, in turn, discharges into a hopper 
having a bifurcated chute to enable material to be 
A congress of the National Federation of Joint Com- | delivered to either of the two mixers as required. The 
mittees of Public Employment Exchanges in France, | weighing machine is provided with a large circular dial 
which was held at Nice in September, urged that | bearing a scale which is calibrated for each mix, so 
apprenticeship rules should be laid down in keeping | that, when, say, two sizes of aggregate, two kinds of 
with the agreements concluded between the trade | sand and cement are to be weighed out consecutively, 
associations of workers and employers, and that in| there can be no risk of an error occurring. The several 
the absence of such agreements, the departmental | sections of the storage hopper have their valves 
technical education committees should appoint joint | operated by levers conveniently arranged near the 
committees whose members were nominated by the | dial, and all that the operator has to do is, first, to 
workers’ and employers’ trade associations. Further, | manipulate the appropriate lever and stop the flow 
it was declared, apprenticeship rules should provide | when the needle of the weighing machine indicates 
the weight of coarse stone. Operation of other levers 


adds, in succession, finer stone, two grades of sand and 


occupational diseases, while 649 (44 per cent.) were not 


paid was 200. Of the cases admitted, 77 per cent. 
(591) were due to lead poisoning, 1] per cent. (83) to 
poisoning by carbon disulphide, 7 per cent. (60) to 
ankylostomiasis, 2 per cent. (16) to mercury poisoning. 
1-8 per cent. (14) to poisoning by benzine or the nitro | 
and amido derivatives. There were no cases of 


1 per cent. of the cost of the accidents. 


employer should see was carried out. 
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the cement, the quantities being all determined by 
movement of the needle up to the calibrations, thes 
having been worked out in the laboratory. In weighing 
the sand the amount of moisture it contains is taken 
into consideration, an electrically-operated hygrometer 
heing installed 

The weighed are discharged to one or 
other of the mixers, which are of the Pegson counter 
current type with rotating arms. The water is added 
to the mix when in the pan, the quantity being deter 


materials 


mined in the works laboratory. The water content 
x checked after mixing. Control of the mix rests 
directly with the laboratory, the men in the mixing 


house having only to work to predetermined indications. 
In connection with the calibration of the dials for 
settling the actual weights of aggregate and cement, 
the laboratory takes gradings of all aggregates imme- 
diately on delivery, and compensation is made in the 
mix for variations which might otherwise affect 
the high quality of the concrete. In addition, samples 
of concrete are taken out of the mixers daily to ensure 
that it is correctly graded before any water is added. 
The results of these grading tests are plotted on 
graphs of the correct grading for each range of pipe 
size, the construction of the graphs showing at a glance 


ny 


the extent and nature of any departure from the 
standard 

In addition to mixture control, the laboratory staff 
carries out routine crushing, hydraulic and absorp- 


tion tests, on a percentage of the finished pipes, seven 
The pipes have to comply with a 
specification. Further tests are 


days after curing. 


rigidly compiled 


carried out at six weeks and three months to ensure 
that the concrete has matured sufficiently. The 
hydraulic and crushing tests are shown in Figs. 1 and 2. 
For the crushing test the pipe 18 rolled between a 
pair of upright channels between which a beam of 
joist section is free to move vertically. Between 
the under-side of this beam and the pipe is a wooden 
plank faced with rubber to ensure contact over the 
whole surface. The pipe is supported on its under- 
surface by similar wood and rubber pads. The load 


is applied by an hydraulic jack situated between the 
parr of channels bolted to the uprights 
to height to suit the 
the pipe test. One of the smaller 
pipes undergoing hydraulic test is seen in Fig. 1, the 
method adopted being clearly shown in the illustration. 
Che laboratory is well equip} ed and includes an electri- 
cally-driven multiple sieve for grading, two electrically- 
heated for tests, and 
ipparatus for determining density, &c., and for carrying 


und capabl ot beng adjusted as 


diameter of under 


ovens absorption balances, 
out other physical and chemical tests. 

The pipes are spun in moulds of smooth sheet steel 
with an external flanged and bolted longitudinal joint. 


The ends are of cast iron, and the body is clamped 


between them by long bolts. The periphery of the 
end castings is turned smooth and rests upon the 
driving rollers of the spinning machine, rotation of 


the mould being by 
The bodies and ends are carefully balanced to ensure 
uniform rotation. It may be noted here that the 
peripheral speed of the mould surface is the same 


friction between the two surfaces. | 


finished. Screeding is, of 
course, done while the 
moulds are rotating. The 
height of the screed bars 
above their supporting 
|frame is adjustable in 


for all diameters of pip Part of the spinning shop | 
is seen in Fig. 3, Plate XXV\ In the foreground 
is a machine for manufacturing the smaller pipes, 
four of which can be dealt with at one time. The 


machine in the middle distance handles larger pipes, 


two together, while that in the background is for 
the largest pipes, only one of which can be manu- 
factured at a time \ mould for a 42-in. pipe is 


shown in position on the spinning machine in Fig. 7, 
page 559, with the concrete pipe in place. The smooth 
finish of the interior in this illustration. 
Two 42-in. moulds are seen ready for lifting on to 


well seen 


the machine in Fig. 8, page 559; this illustration 
shows very clearly the type of reinforcement pro 
vided and the nature of the interior surface of the 


mould 

When spinning, the prepared concrete is discharged 
from the mixer into an electrically-driven travelling 
hopper which runs on the overhead rails seen to the left 
of Fig. 3 \ signalling system indicates to the operators 
in the mixing what mix required. The 
weighing-machine dial is the: calibrated, and, when 
the mix is completed and discharged into the travelling 
hopper, the latter is sent to its appropriate destination, 
stopping automatically at the machine concerned. 
The hopper discharges on to a trolley, which is then 
wheeled into a convenient position, and the concrete 
is filled into the rotating mould by hand shovelling. 
This is the normal procedure with all the pipes except 
the largest made 6n the end machine For these, as 
the quantities are larger, the hopper and trolley are 


house is 


not used. Instead, the mixer discharges directly on 
to a belt conveyor terminating in a chute. This 
conveyor in turn discharges on to a second belt 
conveyor mounted on a gantry which swivels in a 


horizontal plane and which is capable of longitudinal 
extension. Both these conveyors can be made out 
in the background of Fig. 7, the swivelling gantry 
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being seen in the “ off” 
position. When concrete 
is being poured the gan- 
try swivelled in line 
with the axis of the 
mould and the conveyor 
is extended so that the 
concrete is deposited in- 
side the mould. 

The thickness of the 
pipe is determined by the 
diameter of the hole in 
the mould ends, and level- 
ling is done by a circular 
sereeding bar at the lower 
of the pipe and 

through the 


is 


surface 
passing 


mould. The bar is clearly 
shown in Fig. 4, Plate 
XXV. where two pipes 


15 in. in internal diameter 
by 4 ft. long are being 


order to provide for any 


variation in pipe size. 
The concussion mecha- 
nism is stopped while 
sereeding is being done, 


the concrete by that time 
heing consolidated into a 
compact condition. This 
consists ot 
eccentric rotary device 
which gives vertical oscil 
lation to the shaft of one 
pair of the driving wheels. 
The bearings of this shaft 
are carried in some of the 


mechanism 








machines on a swinging Fic. 2. 

lever, while those of 

others are fitted in ver- 

tical guides which permit the necessary up-and- 


down motion. The drive for the concussion mechanism 
is taken from the mould drive, the drive in each case | 
being through a variable-speed gearbox to permit | 
different pipe sizes to be dealt with on the same | 
machine without alteration to the peripheral speed. 

The procedure with the spinning of reinforced pipes 
is the same as that with plain pipes. The reinforcement 
in all cases consists of a spiral of steel wire welded to 
longitudinal wires. The reinforcement is_ centred | 
correctly in the mould by radial spacers welded to 
the spiral wire. These spacers are clearly seen in| 
Fig. 8, and are also visible in the view of a complete | 
reinforcement shown in Fig. 9. They are sheathed | 
with brass caps to avoid chemical reaction at the outer | 
surface of the pipe. The reinforcement shown in this | 
illustration is one for a 42-in. pipe, 6 ft. long and having | 
a socketed joint. A view of the reinforcement shop 
is given in Fig. 5, Plate XXV. The coils are made 
on the machine seen in the background. Briefly, | 
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CrusHine Test on 42-1n. SocKETED PIPE. 


this machine consists of a pair of slotted rotating discs 
and a central shaft on which is carried a spider capable 
of longitudinal traverse. Close to the disc nearest 
the spider is a pair of arms carrying the welding 
electrodes. The longitudinal wires are carried in 
tubes between the discs, the tubes being adjustable 
radially to give different diameters of reinforcement. 
The wires pass through the slots and are fed longitu- 
dinally outwards from the dises. The spiral wire 
is received from a coil mounted on a vertical axis 
and the first coil is attached to the arms of the spider 
The spider is traversed along 
the shaft as the longitudinal wires are fed out. The 
spiral wire is thus wound round the longitudinals 
and at every point of crossing of the two the welding 
arms come into operation and effect a spot weld. The 
coils are truly circular as is evident from Fig. 5, and the 
completed reinforcement is very stiff. There is another 
machine in this shop for the fabrication of the reinforce- 
ment for socketed ends. It does not appear in the 
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i view and its electrodes are operated manually instead 

‘ TS T 7) of automatically as is virtually the case with the more 
HUME CONCUS SION AL-S SPUN CONCRETE PIPES. complex main machine. The socket reinforcement 
is welded to the main reinforcement by laps, as shown 
LEICESTER. in Fig. 9. This operation is done by hand, as is 
also the welding of the spacers, the man in the fore- 
ground of Fig. 5 being so engaged. The frame 
| with the vertical wires near this man serves as a guide 
in cutting the ends of the longitudinal wires so that 
they lie in a plane truly square with the axis of the coil. 

On the completion of the spinning operation, the 
moulds are lifted off the machines by two-speed 
electric hoists manipulated from the floor and travelling 
on overhead runways. The lifting tackle consists 
of a crossbeam with hinged hooked ends, which engage 
with the mould ends but not with the pipe. The 
moulds are then traversed to the doors of the shop 
and rolled across on the mould flanges to the curing 
shed. Curing is effected in a number of closed com. 
partments in which the pipes are exposed to water 
vapour supplied by a boiler plant. When the curing 
period is completed the moulds are rolled out at the 
opposite ends of the compartment into the stripping 
shop, a view of which is given in Fig. 6, Plate XXV. 
The large moulds are suspended on cantilever arms, 
as shown at the right of the illustration. The tie 
bolts between the ends are then removed and the 
mould ends taken off. The bolts on the flange along 
the body are next removed, electric nut runners being 
used. When unbolted, the halves of the body spring 
open sufficiently far to loosen the mould body from 
the pipe. The mould is then drawn off. Smaller 
pipes are treated in a somewhat different way as their 
weight allows them to be manually handled. The 
small mould in the foreground of Fig. 6 shows such 
a pipe being stripped. This shop is also used for assem- 
bling the moulds, one of which is seen ready for 
transfer to the spinning shop near the centre of the 
illustration. At the right in the background are 
Fic. 7. Frvishep Pipe 1y MouLp on Spinning MACHINE. visible two large pipes being rolled out of the shop 

on planks. These are on their way to the stockyard. 
After leaving the stripping shop they are picked up 
by travelling jib cranes, which distribute them in 
groups according to size, the system of marking adopted 
tallying with a card index in the office so that the 
history of each pipe is known. 

With large concrete pipes the sealing of the ordinary 
socket joint all round the circumference entails consi- 
derable excavation, which is avoided by the firm’s 
new joint. This joint consists of a spigot and socket 
of normal type, having an annular space between the 
two to be filled with grout when the lengths are 
assembled. There is, however, a difference in con- 
struction in one particular, as the outer edge of the 
socket is formed with an internal circumferential recess. 
An annular bag of hessian has at its outer periphery a 
strong continuous wire ring which is sprung into the 
recess. The inner periphery of the bag is provided with 
\ | a thin flexible wire with the ends protruding. This wire 
is left slack during assembly of the pipes and thus 
presents no obstacle to that operation. When the pipes 
are in place, however, the wire ends are drawn tight and 
twisted together. The outer seal of the joint is thus 
formed by a double hessian wall, the external periphery 
of which is pressed tightly against the inner surface 
of the socket pipe by the spring ring, while the inner 
periphery is drawn equally tightly against the outer 
surface of the spigot pipe by the flexible wire. A hole 
in the socket pipe in way of the joint enables grout 
to be poured into the space between the two pipe ends 
from the top exposed part of the pipe. There is no 
danger of an air lock as the hessian permits any 
entrapped air to escape while retaining the grout. The 
" : inner sea] of the grouting space, viz., that at the bottom 
Fie. 8. MovuLps wirn REINFORCEMENT IN PLACE. of the socket, is formed by a joint of plastic bitumen. 
Specimens of this new joint inspected in the stockyard 
showed it to be thoroughly practical and effective. 


MESSRS. JOHN ELLIS AND SONS, LIMITED, STONEY STANTON, 
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J was a director of Messrs. Blackstone and Company, 


X Y vA /\ \ \ | recently at his home in Stamford, Lincs. Mr. Price, who 
a 

Limited, Rutland Engineering Works, Stamford, was 

85 years of age and was engaged on the Company's busi 

ness until the end. He was born and educated in 

Shrewsbury, and apprenticed to Messrs. Mellards’ Trent 

Foundry Company, Rugeley, from 1869 to 1873. He 

| | 4 LH served during the succeeding 11 years in the Perseverance 
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Tue Late Mr. T. L. Price.—-It is with regret that we 
record the death of Mr. Thomas L. Price, which occurred 











i Iron Works of Messrs. Corbett and Peele, Shrewsbury. 
and, in 1884, joined Messrs. Blackstone (then, and until 
1889, known as Messrs. Jeffrey and Blackstone), Stam- 
ford, as sales representative for the British Isles. At 
this period the firm’s chief products were portable steam 
| engines and hay-making machinery. Mr. Price witnessed 
| | the birth of the early oil engine, and it was his claim 



















































































that he had been instrumental in selling over 40,000 
| Blackstone engines to clients in all parts of the world, 
aa ea L A+ ATT A—t+—+-++ = In January, 1935, Baas board of directors. 
| Mr. Price had attended every Royal Agricultural Show 
j since 1871. orthe past two years he had been President 
‘of the Agricultural Engineering and Implement Trades 
(e68e.¢.) “ENGINEERING” | Benevolent Association, of which he was one of the 
founders some 28 years ago. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
ire stated. Detaila may be obtained on application to 
the Department the address, «uoting 
refecence numbers given 

Waterworks Plant of 
fugal pumps and motors, direct-coupled, together with 
Hl valves, reflux fittings, pipework, cable, 
switchgear, and starters for N’'Cema purification works. 


at above 


comprising three sets eentri 


valves, 


Municipality of Bulawayo, Southern Rhodesia Novein 
her 23 (T. 28,464 38 

Cable, one mile, tinned, enamelled, double silk and 
wool covered beeswaxed, star-quad, lead-sheathed 
Post and Te legraph Department Wellington, N.Z 
January 25, 1939. (T. 28.498/38.) 

Condensers, 12, fixed mica, having a capacity of 0-002 


microfarads and a working voltage rating of 5,000 volts, 


de Post and Telegraph Department, Wellington, N.Z 
December 15 (T. 28,503 38.) 

Wire, cadmium copper. 70 Ib. per mile, 120 miles to 
B.P.O. Specification No. 303 D, and 20 miles to Specifies 
tion No. 385 FE. Also | mile of copper wire, 40 Ib. per 
mile, to B.P.O. Specification No. 385 E Post and 
Telegraph Department, Wellington, N.Z January 24, 


1939. (T. 28,506/38.) 

Wagons, steam, six, alternatively internal-combustion 
engine driven City Council, Johannesburg: Novem 
ber 19 (T.Y. 28,451 38.) 

Centrifugal Pump and Traile -ton Union Tender 
and Supplies Board, Pretoria December 1 (T.¥ 
28,456 38 

Steel Tyres, Axles, aud Glut Rings for coaching and 


wagon rolling stock and locomotives and tenders. Indian 





Stores Department, Engineering Branch, New Delhi 
November 21 (T j 

Steel Boiler Tubes, solid-drawn, with trimmed ends 
Indian Stores Department. Engineering Branch, New 
Delhi November 28. (T. 28,556 38.) 

Cahinets for visible index savatems Union Tender and 


Supplies Board, Pretoria ; December 22. (T. 28,608 38.) 
Velting Pots, electrically-heated. 75-Ib capacity, suit- 
ible for melting white metals with lead er tin bases 
\lternatively gas-heated pots South African Rail- | 
ways and Harbours, Johannesburg December 7 (T 


28,449 /38.) 


Plant 
South 


Thre 
African 


mechanical 
Railways and 


excavators, 
Harbours 


Excavating 
dumpers, &¢ 


Administration, Johannesburg November 30 (T.Y 
28,664 /38.) 

Wire Ropes. South African Railways and Harbours 
\dministration Johannesburg December 5 (I 
28,663 /38.) 

Polled-Steel Beams, 24 in by 77 in. by 110 Ib st 
t-ft. lengths South African Railways and Harbours 
Administration Johannesburg ; December 8 (T 


8. 666/38.) 








PERSONAL. 


DUFFRYN ASSOCIATED 
Tower-street, London, E.C.3, 
Hann has been appointed director of 

Wales, of the Powell Duffryn 
group Mr David Griffiths has 
succeed Mr. D. A 
Valley Ares 
Pomeroy. M.1.Mech.E., M.1.A.E., 
consulting engineer to Messrs. The de Havilland Aircraft 
Company, Limited, Hatfield, Herts, decided 
practice in London as a consultant, especially to tirms 


POWELL 
Creat 
D. A 
in South 
Collieries 


M kssits 
Limrrep, |, 
Mr 
production, 
Associated 
heen 


m= that 


ippointed to 
manager of the Rhymney 

Mr. Laurence H 
has to 
requiring advice on patents 

Mr. J. E. Hurst was elected of the Inter- 
national Committee for Testing Cast-Lron at a meeting 
held recently in Warsaw This Committee, which com 
prises representatives of foundry technical associations 
m most European countries and the United States, 
works in conjunction with the International Association 
for Testing Materials 

Tue Lonpon anp Norrn Eastern Rattway informs 
is that Mr. W. Y. Sandeman, assistant to the Engineer 


President 


(General), Southern Area, has been appointed assistant 
} 


nuineer, Southern Area, in succession to Mr. J. ( lL, 
Train, who has recently been appointed Engineer, 
Scottish Area. Mr. J. I. Campbell, district engineer, 


Boston, is to succeed Mr. Sandeman as assistant to the 
Engineer (General), Southern Area, and Mr. H. T. Bird, 
tssistant district engineer, King’s Cross, succeeds Mr. 
Campbell at Boston. 

Masor-Generat W. H. Tecuarrat, former Chief of 
Ordnance of the United States Army, who retired on 
June 2, 1938, has been elected an honorary member of 
the American Society of Mechenieal Engineers, 29, West 
'Wth-street, New York 

Messrs. DeLoro SMELTING AND Rerimninc Company, 
Limrrep, Highlands-road, Shirley, Birmingham, have 
sppointed Mr. A. J. Brain to be Birmingham manager, 
im succession to Mr. F. W. P. Hulme, who is transferred 





to the Company's works at Deloro, Ontario, Canada. 
Mr. Brain, however, will still retain full contro! of the 
Stellite sales activities 

LiveRPoul ENGINERRING Socrery \ Ce wW 
Chapman, technical director of Mesars ¥ Perkins, | 
Limited, Peterborough, has been awarded the Derby 


Gold Medal of the ty «s Engineering Society for his 


yntribution entitled “ High-Speed Diesel Engines.” 


the 


CULLIERIES, | 
inform | 


Hann as general | 


ENGINEERING. 


BOOKS RECEIVED. 


Mines Department. Seventeenth Annual Report of the 
Secretary for Mines for the Year Ended 31st December, 
1937, and the Thirtieth Annual Report of H.M. Chief 
Inspector of Mines for the Same Period, with a Statistical 
Appendix to Both Reports. London: H.M. Stationery 
Office. [Price 4s. net.] 

The Motor Vehicle. A Descriptive Text-Book of Chassis 
Construction for Students, Draughtemen and the Owner- 
Driver. By K. Newtown and W. Sreeps. Second 
edition, revised and enlarged. London: Iliffe and 
Sons, Limited. [Price 10s. 6d. net.} 


The Institution of Civil Engineers. 
(1) Minutes of Proceedings, Volumes 225 to 240. (2) 
Sessions 


Selected Engineering Papers, Nos. 57 to 180. 
1927-28 to 1934-35 London 
tion. 


Subject-Index to | 


Offices of the Institu- | 
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NOTES FROM THE SOUTH-WEST. 


Carpirr. Wednesday. 


The Welsh-Coal Trade.— An which aroused a 
good deal of interest on the Welsh steam-coal market 
last week was received from buyers in Hamburg. They 
were inviting offers for the supply of about 20,000 tons 
| of high-volatile small and duff coals. In the past these 
| buyers have taken the ir supplies from Scotland, but it was 
understood that they were desirous of making a change. 
| South Wales has plenty of the grades specified to offer ; 
|in fact the excessive pithead stocks of these kinds has 
been one of the most unfavourable features of the trade 


inquiry 


|during recent months and has caused curtailment in 
|working at the mines. Although it was felt on the 
|market that every effort should be made to secure 


outlets for these coals it was not expected that the busi 
| ness would be placed locally in view of the high prices 


Electric Circwits and Wave Filters. By Dr. A. T. Starr. | quoted. New business continued to mature very 
Second edition. London : Sir Isaac Pitman and Sons, | quietly in all the principal overseas trades. Buyers were 
Limited. [Price 21s. net.] | still showing reluctance to enter into much forward 

Concrete Construction. A Practical Treatise on all Branches | puginess at current quotations, but in view of the fact 
of Plain and Reinforced Concrete Construction. By | 
C. E. Reynotps. London: Concrete Publications, 
Limited. [Price 15s. net.) 

Verband deutacher Elektrotechniker E.V. Fachberichte. 
Volume 10. 1938. Fachberichte. Index to Volumes 
1 to 10 (1926 to 1938). Berlin : E.T.Z.-Verlag, G.m.b.H. 

Diesel Engineering. A Textbook. By J. W. ANDERSON. 


London : McGraw-Hill Publishing Company, Limited. 
Price 18+.) 

Theory of Structures. A Textbook Covering the Syllabuses | 
of the B.Sc. (Engineering), Inst.C.B., 1.Mech.B. and | 
| Struc. BE. Examinations in this Subject. By H. W. 

London : Sir lsave Pitman | 


Covuttas. Second edition. 
and Sons, Limited. [Price 18s. net.] 

The Switchgear Handbook. Volume |. Apparatus. 
Editors, W. A. Coatus and H. Pearce. London: Sir 


Isaac Pitman and Sons, Limited. [Price 16s. net.) 
| Geology for Engineers. By R. F. Sorspte. London : 
G. Bell and Sons, Limited. [Price 12s. 6d. net.) 
Department of Scientific and Industrial Research. Report 
of the Road Research Board for the Year Ended 3\at 


December, 1937 With the Report of the Director of 
Road Research London H.M. Stationery Office. 
[Price 4+. net 


i. Eighteenth Annual Report of 
Research Board. To June, 1938. 
Office. [Price ls. net.] 


Medical Research ( 
the Industrial Health 
London ;: H.M. Stationery 


oun 


How Factory Accidents Happen. Deacriptions of Certain 
iccidents Notified to the Inapectors of Factories. 
Volume XXI. lst October, 1938. London: H.M. 


Stationery Office. [Price 3d. net.] 
Institution of Structural Engineers. 
mittee Air Raid Precautions. 
the Institution. [Price ls.} 
Department of Scientific and Industrial Research. 
ples of Modern Building. Volume I. 
and Chimneys. By R. Frrzmavrice. 
Stationery Office. [Price 10s. 6d. net.) 


Report of the Com- 
London : Offices of 


on 
Prinei- 


London : H.M. 


The Journal of the Iron and Steel Inatitute. Volume 
CXXXVII, No. 1, 1938. Edited by K. Hreapiam- 
Morisey. London : Offices of the Institute. 

\pplied Geophysics in the Search for Minerals. By 
Proressoms. A.8. Eve and D.A. Keys. Third edition. 
London : Cambridge University Press. [Price 16s. 
net.] 

North-East Coast Institution of Engineers and Ship- 

| builders. Symposium on Propellers, 1938. Newcastle- 
upon-Tyne: Offices of the Institution. London : 


E. and F. N. Spon, Limited. 
Testing Television Sets. By J. H. Reyner. 
Chapman and Hall, Limited. [Price 9s. 6d. net.| 
idvanced Mathematics for Engineers. By Prorrssors 
H. W. Reppicx and F. H. Muiter. New York: 
John Wiley and Sons, Incorporated. London : Chap- | 
man and Hall, Limited. [Price 20s. net.] 
in Introduction to Metallurgy. By Proressor Josern 
Newton. New York: John Wiley and Sons, Incor- 
porated. London Chapman and Hall, Limited. 
[Price 20s. net.] 
Mechanics of Materials 
and W. J. Cox. New 
Incorporated. London 
[Price 18s. 6d. net 
Elements of Water Engineering. 
WATERMAN. Second edition. 


By Proressors P. G. Laurson 
York: John Wiley and Sons, 


By Prorrssor E. L. 
New York: John Wiley 


| and Sons, Incorporated London: Chapman and 
Hall, Limited. [Price 17s. 6d. net.) 

Engineering Workshop Principles and Practice. With 
Notes on the Manufacture and Properties of Metals. 
By A. G. Ronsox. Fifth edition. London: Emmott 
and Company, Limited. [Price 7s. 6d. net.| 








6d. to 608. Per Dozen. 


The ** Rapid" Per Dozen Reckoner 
Gall and Inglis. [Price 


By J. Gaui Inewrs. London 
le. 6d. net.) 

Introduction 
London : 
[Price l0s 


to Bessel Functions By F BowMAN. 
Longmans, Green and Company, Limited. 
6d. net.] 








\MENDMENT oF Lonpon anv Home Counties Evet 

rrictry Orper.—-The Electricity Commissioners have 
published a draft Order amending the London and Home 
Counties Electricity Order, 1925, which constituted the 
| London and Home Counties Joint Electricity Authority. 
This draft Order provides for the transfer to the Joint 
Authority of the purchase rights of local authorities 
having jurisdiction in the area of supply of the Uxbridge 
and District Electricity Supply Orders, 1900 to 1906, 
as amended by the North Metropolitan Electric Power 
Supply Act, 1937. It is also announced that a Local 
| Inquiry will be held with reference to this draft Order 
}at Savoy-court, Strand, London, W.C.2, on Monday, 
| December 12. at 10.30 a.m 


eae 
| tained. 
| 


Walls, Partitions | 


London : | 


Chapman and Hall, Limited. | 


that most collieries were assured of a steady outlet for 
|the bulk of their potential production for some time 
ahead, the prospects of any early material reduction 
seemed remote. Present outputs of the best large 
qualities were steadily absorbed under past contract 
bookings and prices were consequently steadily main 
Other large sorts were fairly readily obtainable . 
but quotations were unchanged. A shortage was still 
encountered of the popular dry sized sorts which con 
tinued to display firmness. Among smalls, the washed 
grades were not very plentiful, but otherwise supplies 
were freely forthcoming for prompt delivery, and th« 
tone was dull. Cokes were in quiet request but steady, 


| while patent fuel was slow. 


The Iron and Steel Trade.—-Conditions failed to show 
any material change in the iron and steel and allied 


} trades of South Wales and Monmouthshire last week 
| Demand continued to circulate sluggishly 


and works 


generally were only partially engaged. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Trade revival has gained impetus 
during the past few weeks, this being reflected in the 
latest unemployment figures, which show that Sheffield’s 
total of idle operatives has decreased by 2,000, as com- 
pared with a year ago. This indicates that buying of 
steel and related products is returning to normal follow- 
ing the crisis. Inquiries at all the big works reveal a 
more active state of affairs. Order books are filling up 
steadily. Messrs. Edgar Allen and Company, Limited, 
in their monthly report, state that while the international 
situation inevitably caused a temporary depression, there 
are signs that trade activity is being resumed. ‘Although 
orders for tool steels fell away, some useful orders from 
overseas have been received ; good orders for tool steels 
and mining drill steel and tools have come to hand from 
South Africa, Canada, America, Australia and India. 
The steel foundry continues to book valuable orders. 
The firm’s machinery department has received an order 
for five large tube mills for gold mines in South Africa, 
and one for crushing plant for India. Similar reports 
have been received from other firms. Works specialising 
in the production of raw and semi-finished materials are 
| operating at increased capacity, and consumers are buying 
| larger tonnages. As a result, stocks at many works 
are depleted. Steelmaking alloys are also in strong 
demand, while the scrap market has several satisfactor) 
features. Rolling mills, forges and press shops are 
busier, though re-rollers could comfortably handle mor« 
| business. Firms producing all types of equipment and 
| materials for the Government’s defence programme are 
working to capacity. Other progressive lines are ship 
steel, forgings and castings, railway rolling stock, wheels. 
axles, springs and tyres, and steelworks and ironworks 
plant. Electrical development schemes in various parts 
of the country are responsible for a steady flow of orders 
to this area. Sheffield Corporation is considering extend 
ing its generating plant, and some good orders should 
result. All types of special steels are in demand. More 
| active conditions prevail in tool manufacture. Sheffield 
Chamber of Commerce reports the receipt of inquiries 


|from Holland for toothed cutting wheels for fabric 
eutting machines; from Denmark for tools; from 
Norway for stainless steel; from the Argentine and 


Uruguay for farm and garden tools; from Australia for 
| cast-ironwork and tools : from London for stainless steel! 
blades ; from Birmingham for cold-rolled steel hoops ; 


from Stockholm for steel tubes and steam and water 
valves ; and from Manchester for manganese steel 
South Yorkshire Coal Trade.—There is an all-round 


improvement in the demand for coal. On inland account 
industrial coal is in strong request. There is an increasing 
call for steam coal, while small coal and slacks are being 
sent to electricity generating stations in larger tonnages. 
House-coal is moving more freely. The export market 
shows a better tone. Large steam coal is in demand, 
while best hards and washed trebles continue firm. 
Washed nuts and smalls constitute weak section 
Shipments from the Humber ports last week totalled 
89,000 tons, as compared with 65,000 tons in the corre- 
sponding week of last vear 


a 





Canavian Imports oF [RON AND STEEL Canada's 
imports of iron and steel products were valued at 211 
| million dols. in 1937, an increase of 56 per cent. over the 
total for 1936. Purchases from the United States 
| accounted for 82 per cent., and those from the United 


| Kingdom for 14 per cent. of the total 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland lron Trade.—Conditions in the Cleve- 
land pig branch of trade continue to improve steadily. 
Consumers of foundry iron are appreciably busier than 
recently ani have now virtually no reserves Con- 
tinental products to draw upon, with the result that 
they are calling for increasing tonnage of Cleveland pig, 
supply of which is not over plentiful. Accumulations 
of iron at makers’ yards are light and the moderate 
irregular output does not cover present requirements. 
Early increase of production seems essential and re- 
sumption of continuous make would cause little surprise ; 
most of the business passing is in direct sales by maker 
to consumer, but merchants. while still unable to regain 
export trade, report expanding transactions with home 
users. Customers are much less disinclined than recently 
to negotiate for forward supplies, but actual purchases 
are still largely confined to parcels for near delivery. 
Continental iron is still offered here at comparatively 
cheap rates, but there is little likelihood of a return to 
much use of foreign material by Tees-side firms, who by 
the loyalty agreement with Cleveland pig producers 
receive a rebate of 5s. a ton on giving an undertaking not 
to use material from abroad. There are also the heavy 
import duty and other charges on imported iron. Fixed 
prices of Cleveland pig remain on the basis of No. 3 
quality at 109s. delivered to local firms. 

Hematite.—The healthier state of the East Coast hema- 
tite department has naturally strengthened the hands of 
producers. Stocks have been greatly reduced and most 
of the iron still stored at the blast i 
marked for early distribution against old contracts. 
Customers are taking arrears of delivery freely and are 
returning to the market to negotiate for supplies both 
for early and foeward delivery. The restricted output 
is absorbed as it becomes available and the forth- 
coming additional make by the rekindling of two reno- 
vated blast furnaces at the Ayresome Works of Messrs. 
Gjers, Mills and Company, Limited, is expected to be 
fully taken up. Makers’ own consuming departments are 
using more iron than for a lengthy period. Second 
hands have command of a fair amount of tonnage and 
in addition to doing increasing home business are selling 
occasional lots of special iron to the Continent. Terms 
of export sales are difficult to ascertain, but are under- 
stood to be substantially below stabilised quotations for 
home trade, which keep at the equivalent of No. 1 grade 
of hematite at 133s. delivered to Korth of England areas. 

Basic Iron.—Stocks of basic iron are large, but are 
reported to be falling. There is none forsale, makers con- 
tinuing to reserve all output for use at their steelworks. 
The nominal quotation is 100s. 

Foreign Ore.—-There is no new feature in the foreign 
ore trade. Consumers are extensively bought and too 
heavily stocked to accept full deliveries under rurining 
contracts. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in very ample supply, but an early increase of local con- 
sumption is assured and sellers are adopting a rather 
firmer attitude. Orders can still be placed readily 
however at the level of good medium qualities at 27s. 6d. 
at the ovens. 

Manufactured Iron and Steel_—Semi-finished iron and 
steel manufacturers are booking new orders and deliver- 
ing increasitig tonnage against old contracts, but have 
still considerable material stored. Inactive finished iron 
and steel plant is rather extensive, but is gradually being 
re-started. cers of heavy steel are turning out 
large tonnage and output is to be further imereased by 
an additional mill going into operation at the Britannia 
Works of Messrs. Dorman, Long. Departments de- 
pendent on orders for shipbuilding material could deal 
with considerably more work than they have in hand. 
Principal market quotations for home trade stand : 
Common iron bars. 13/. 5s.; steel bars, 11/. 18s. ; soft 
steel billets, 71. 17s. 6d.: hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d.; iron ship rivets, 17/. 5s. ; 
steel constructional rivets, 16l. 5s. ; 
Ill. 188.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 111. 0s. 6d.; steel joists, 111. 0s. 6d.; Tees 
121. Os. 6d.; heavy sections of steel rails, 101. Lis. 6d. ; 
tish plates, 14/. 15s. 6d.; black sheets, No. 24 gauge, 

Sl. 158.: and galvanised corrugated sheets, No. 24 
wauge, 181. 10s, 

Imports of Iron and Steel.—-[mports of iron and steel 
to the Tees have shrunk to small dimensions. Last 
month they totalled only 149 tons, viz.; 5tons of pig iron 
and 144 tons of plates. bars, angles. rails, sheets and 
joists. Aggregate unloadings in September amounted 
10 1,096 tons, comprising 150 tons of pig iron, 691 tons of 
crude sheet, bars, billets, blooms and slabs, and 255 tons 
of plates, bars, angles, &c.; and total arrivals in October 
last year reached 5,659 tons, of which 3,552 tons were 
pig tron, 1,177 tons crude sheet bars, &c.. and 930 tons 
plates, bars, angles, &c. 

Scrap.—Heavy steel continues in very ample supply 
ind little request, but there is shortage of iron scrap. 
Clean ligbt cast iron readily realises 60s.; heavy vast 
'ron commands and machinery metal is selling 
at BOs. to B2s. 6d. 











INTERNATIONAL ConGREsS ON GLass TECHNOLOGY.— | Materials, comprising Mr. N. L. Mochel, Mr. H. H. Lester | 


furnaces is ear- | 
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} 
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ENGINEERING. 


NOTES FROM THE NORTH. 


Guaseow, Wednesday. 

Scottish Steel Trade. -The Scottish steel trade is 
beginning to experience some of the confidence which 
is gradually gaming yround in business cireles, and 
although little in the way of improvement in demand 
can be reperted, the inquiry is a trifle better. The 
armament programme of the Government is expanding 
steadily, but steel makers would like to get a larger 
tonnage of business from shipbuilders and other general 
consumers. Makers of black-steel sheets are rather 
better off for work at the moment and production has 
increased slightly, but galvanised sheets are moving 
slowly. Structural sections are in fairly good demand, 
and this is likely to expand further when certain schemes, 
now pending, are finally fixed up. The steel industry on 
the whole has a brighter outlook. Prices are unchanged 
and are as follows :—Boiler plates, 11/. 18s. per ton; 
ship plates, 11/. 8s. per ton; sections, 11/. Os. 6d. per 
ton; medium plates, 13/. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 15l. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 18/. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—A more hopeful state exists in 
the malleable-iron trade of the West of Scotland and 
the demand for bar iron has improved. The re-rollers 
of steel bars have also been receiving more orders, and 
the slight increase in production is maintained. The 
following are the current prices :—Crown bars, 131. 5s. 
per ton for home delivery or export ; re-rolled steel bars, 
121. 138. per ton for home delivery, and 11/. per ton for 
export; No. 3 bars, 12/. 15s. per ton, and No. 4 bars, 
13!. 58. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—No change of any kind falls 
to be reported in connection with the Scottish pig-iron 
trade and although the demand has not increased the 
number of furnaces in blast has not been changed. 
Stocks are rising steadily. but it is fully anticipated that 
to-day’s surplus output will be a useful asset in the near 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.30 p.m., Storey’s-gate, Westminster, S.W.1. Informal 
Meeting. Discussion on “‘ An Engineer's Impressions of 
Japan,” to be introduced by Mr. C. C. 8. Le Clair. East 
Midlands Branch To-night, 7 p.m., The Technical 
College, Chesterfield. Joint Meeting with Tae CHEsTER- 
FIELD AND District ENGINEERING Society. Lecture : 
“The History of the Locomotive,” by Professor C. H. 
Bulleid. North-Eastern Branch : Monday, November 14, 
6.30 p.m., The Mining Institute, Newcastle -upon-Tyne. 
“The Design and Use of Instruments for Anti-Aircraft 
Defence,” by Major A. C. Tarnow. Yorkshire Branch 
Wednesday, November 16, 7.30 p.m., The University, 
St. Georye’s-square, Sheffield. “‘ Straightening Machines.” 
by Mr. E. C. White. Midland Branch: Thursday. 
November 17, 6.30 p.m... The James Watt Memorial 
Institute, Birmingham. “ Diving in Deep Water and 
in Shallow,” by Captain C, C. C. Damant. Southern 
Branch: Thursday, November 17, 7.15 p.m., The 
Technical College, Brighton. Lecture and Demonstration 
on * Television,” by Mr. T. C. Macnamara. Jnstitution 
Friday, November 18, 6 p.m., Storey's-gate, Westminster. 
S.W.1. General Meeting. “The Control of Diesel 
Railears, with Particular Reference to Transmissions,” 
by Major W. G. Wilson. Scottish Branch: Friday. 
November 18, 7.45 p.m., The Robert Gordon College, 
Aberdeen. ‘Steam Boilers, Past and Present,’ by 
Professor A. L. Mellanby. Also on Saturday, Novem 
ber 19, 7.15 p.m., The Dundee Technical College, Dundee. 

InstTITUTE oF Metats.—<Sheffeld Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘“ The Expert Use of the Microscope,” by 
Mr. H. Wrighton. Manchester: Wednesday, Novem- 
ber 16, 7.15 p.m., Blackfriars House, Blackfriars-street, 
Manchester. (i) **Some Characteristics of Copper- 
Aluminium Alloys Made from Aluminium of Very High 
Purity,” by Dr. M. L. V. Gayler. (ii) “ Oxidation 
Resistance in Copper Alloys,” by Dr. L. E. 
Dr. G, J. Thomas. 








Price and 


North- 


future. Prices are steady and are as follows :—-Hematite,| [nstrrurrion or ELectTricAL ENGINEERS. 
6l. 13s. per ton, and basic iron, 5/. 7s. 6d. per ton, both | Eastern Centre: Monday, Novembet 14, 6.15 p.m., The 
delivered at the steel works; foundry iron, No. 1.) Newe House, Pilgrim-street, Neweastle-upon-Tyne. 


6l. Os. 6d. per ton, and No. 3, 5l. 18s. per ton, both on 
trucks at makers’ yards. 
Shipbuilding._-Messrs. The Anglo-Saxon 
Company, Limited, London, has placed an order for a 
large motor tanker with Messrs. The Blythswood Ship- 
building Company, Limited, Scotstoun. She will have 
a carrying capacity of about 12,000 tons deadweight, and 
her dimensions will be 460 ft. in length and 59 ft. in 
breadth. Messrs. John G. Kincaid and Company, 
Limited, Greenock, will supply the propelling machinery, 
which will be of Harland-B. and W. type and which will 
be designed to give the vessel a service speed of 12 knots. 
The builders have orders on hand for two similar tankers 
for the same owners. as well as one of 13,500 tons for 
British-Continental owners. 
Warship Machinery Contract. 
Company, Limited, Scotstoun, 


Yarrow and 
have been 


Messrs. 
Glasgow, 


favoured by the Jugoslav Government with an order for | 


the machinery of a new flotilla leader now being built 
by Messrs. The Adriatic Shipyards, Limited, at Spit, 
Jugoslavia, in which company Messrs. Yarrow have an 
interest. The machinery will consist of geared turbines 
and Yarrow water-tube boilers. The value of this order 
is over 300,0001. Messrs. Yarrow have already done good 
work for the Jugoslav Government, and one of the most 
efficient flotilla leaders now afloat—the Dubrovnik—was 
built by them at Scotstoun some years ayo for the 
Jugoslav Government. 








Tue Brirish Roap FrpreRation.—-The membership 


of the British Road Federation, 120, Pall Mall, London, | 


S.W.1, we are informed, now consists of 57 national 
associations concerned in the use of roads. This figure 


| represents an increase of nearly 60 per cent. in member- 


steel boiler plates, | 


ship during the past two years. 

Discussion oN Non-Destructive Trstina.—<As 
already announced in our columns, the Joint Committee 
on Materials and Their Testing is organising a meeting 
which will be held under the auspices of the Institution 
of Electrical Engineers on November 25, to discuss 
methods of non-destructive testing. The subjects to be 
considered comprise magnetic and electrical methods, 


| X- and gamma-rays, and acoustical and general methods. 


The papers to be presented will be the following :— 
“Non-Destructive Testing on Materials by Electrical 
and Magnetic Methods,”’ by Dr. A. P. M. Fleming, C.B.E., 
and Mr. B. G. Churcher; ‘ Non-Destructive Testing 
Based on Magnetic and Electrical Principles,’ by Dr. R. 
Berthold (Germany); ‘* Radiography—An Aspect of 
Non-Destructive Testing,” by Dr. V. E. Pullin, C.B.E. ; 
** Industrial Radiography on the Continent of Europe,” 
by Ir. J. E.de Graaf (Holland); ‘* Acoustical and General 
Methods of Non-Destructive Testing,” by Dr. 8. F. 
Dorey ; and ‘ Modulus of Elasticity and Damping in 
Relation to the Study of Material,” by Professor Dr. 
Koster (Germany). The experience and views of the 
United States will be presented in a joint paper prepared 
by a Committee of the American Society for Testing 


An International Congress on Glass Technology will be | and Mr. R. L. Sanford. The meeting will be held at the 


held in Germany from July 6 to 15, 1939. 


The opening | Institution of Electrical Engineers under the presidency 


session will take place in Berlin, after which the delegates | of Dr. Fleming, from 10 a.m. to 1 p.m., and from 2 p.m. 


ney 1? to Munich, where the technical sessions will 
© held. 


The president of the Congress will be Gen.-Dir. | all those interested. 


A general invitation to attend is extended to 


to 5 p.m. 
Applications for advance copies of 


Dr. O. Seeling, and the general secretary Dr. Konrad W.| the papers should be addressed to the secretary of the 
Schulze, 27, Junghofstrasse, Frankfurt-am-Main, 1, from 
whom further particulars may be obtained. 


Institution, Savoy-place, Victoria-embankment, London, 
W.C.2. 


Petroleum | 


“Thermal Power Plants for Peak Load and Emergency 
| Service,” by Mr. 8S. Hvistendahl. ast-Midland 
| Sub-Cenere : Tuesday, November 15, 6.45 p.m., The 
Electricity Showroom, Derby. “ The Trend of Design 
of Electric Locomotives,” by Mr. C. E. Fairburn. North- 


| Western Centre: Tuesday, November 15, 7.15 p.m., 
|The Engineers’ Club, Manchester. “ The Moving-Coil 
Voltage Regulator,” by Mr. E. T. Norris. Also at the 


Devon and Cornwall Sub-Centre. Wednesday, Novem 
ber 16, 7 p.m., The University College of the South-West, 
Exeter. Sheffield Sub-Centre : Thursday, November 17, 
7.30 p.m. The Royal Victoria Hotel, Sheffield. “ Electric 
Furnaces,” by Mr. H. A. Wainwright. 

InstiruTiIon or Crvin Encinerrs.-—Northern Ireland 
| Association: Monday, November 14, 6.15 p.m., The 
| Queen’s University, Belfast. ‘* Investigation into the 
Discharge of Small Trunk Mains,” by Mr. R. D. Fitzgerald. 
Institution: Tuesday, November 15, 6 p.m., Great 
George-street, Westminster, 8.W.1. “* The Principles of 
River-Training for Railway Bridges and Their Application 
to the Case of the Hardinge Bridge Over the Lower Ganges 
at Sara,” by Sir Robert R. Gales. South Wales and 
Monmouthshire Association: Tuesday, November 15, 
6.30 p.m., The Royal Metal Exchange, Swansea. ** Some 
| Practical Examples of Geology in Civil Engine ering,” by 
Mr. Brian Simpson. Manchester and District Association 
Wednesday, November 16, 6.45 p.m., Manchester 
Literary and Philosophical Society, 36, George-street. 
Manchester. “The Liability of the Engineer to the 
Public, the Contractor and the Client,’”’ by Mr. R. H. 
Adcock. 

INSTITUTION OF AUTOMOBILE ENGINEERS. —Derby 
Centre : Monday, November 14, 7.30 p.m., The Technical 
| College, Green-lane, Derby. General Meeting. ‘ The 
| Modern Car from the Owner-Driver’s Point of View,” by 
| Mr. Geoffrey Smith. Luton Centre: Tuesday, Novem 
| ber 15, 7.30 p.m., The George Hotel, Luton. General 
| Meeting. “* Commercial Motor Vehicles for Short Mileage 
Work: Their Design and Maintenance,” by Mr. 4. 
|Shearman. Leeds Centre: Wednesday, November 10, 
7.15 p.m., The Metropole Hotel, Leeds. Presidential 
Address, by M1. P. C. Kidner. 
| Norra-East Coast InstrruTion or ENGINEERS AND 
| SuipsurLpers.—Tees-Side Branch; Thursday, Novem- 
| ber 17, 7.30 p.m.. The Cleveland Scientific and Technical 
| Institution, Corporation-road, Middlesbrough. “ Super- 
heat,” by Mr. G. 8. Johnson. J[nstitution: Friday, 
| November 18, 6 p-m., The Mining Institute, Newcastle 
| upon-Tyne. Informal General Meeting. “ Some Practical 
Experiences in General Engineering,”” by Dr. T. B. 
Morley. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Oxryorp Farminc Conrerence.—The fourth Oxford 
Farming Conference, to be held under the joint auspices of 
the School of Rural Economy, The Agricultural Economics 
Research Institute, and the Institute for Research in 
Agricultural Engineering of the University of Oxford. 
will take place from January 3 to 5, 1939. It will deal 
essentially with the business organisation of the farm 
and the sessions provisionally arranged will emphasise 
the efficient organisation of farm labour ; considerations 
concerning overhead costs and labour economy ; the 
problem of agricultural credits ; and land improvement 
under existing economic conditions. A copy of the 
detailed programme will be issued in due course by the 
secretary of the conference, 10, Parks-road, Oxford. 
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VIBRATORY 


EARTH-CONSOLI- 
DATING MACHINE. 


Cx consolidation of loose sandy or gravelly soil when 


requiring to be more thorough than can be effected by 
the steam or oil-engined roller is often effected by 
some form of power-operated tamper. The machine 
illustrated in Figs. 1 to 4 annexed, and manufac 
tured by Messrs. Heinrich Frisch, Augsburg, Germany, 
combines the characteristics of both types of plant, as 
it has a self-propelled rolling motion coupled with 
a vertical vibratory one. Known in the country of its 
Tank Vibrator,” 


origin as a no doubt from a super 
ficial resemblance, most marked in Fig. 1, to that 
misnamed engine of war—-the tank, the machine 


runs upon a single chain track, which has a working 
length of about 3 ft. and a width of 274 in. The track 
runs over four sprocket wheels between the steel plates 
forming the sides of the machine and conforming to it 
in contour as shown in both Figs. 1 and 4. The two 
wheels at the front are idlers, while the pair at the 
rear are driven, through bevel.wheel reducing gear 
und chain gear, by a twin-cylinder air-cooled petrol 
engine of 8 h.p. mounted on a platform attached to the 
side frames. As will be evident from Fig. 4, the chain 
drive is exterior to the frame, and has a tensioning 
device, the chain track sprockets being arranged on the 
driving shaft in the positions shown in Fig. 2. A pair of 
tensioning rollers, seen in Figs. 1 and 3, bear upon the 
upper strand of the chain track. 

The bottom strand of the track runs under a floating 
frame capable of vertical movement between the side 
plates as shown in Figs. 1 and 2. To this frame are 
attached three bearings in which is mounted a shaft 
driven by chain from a countershaft and carrying two 
vut-of-balance flywheels in the same planes as the 


chain track sprocket wheels. The shaft runs at a high 
speed and so imparts about 3,300 vibrations per minute 
to the floating frame and the track below it, these being 
transmitted to the soil and consolidating it to a depth 
of between 20 in. and 28 in., depending upon its nature. 
The weight of the machine 2,200 Ib. and the 
rate of travel 10 ft. per minute. The vibratory effect 
is, of course, simultaneous with the travel, and the 
engine is controlled by a centrifugal governor so that uni- 
formity is maintained in both motions. Reference to 
Figs. 1 and 3 will show that the bevel-wheel gearbox for 
propulsion chain-driven from the countershaft, 
which is driven from the engine and in turn drives the 
shaft of the vibrating frame, but it may be pointed 
out that there are some slight differences between 
the types of machine shown in Fig. 1 and Fig. 4. Thus, 
in Fig. 4 a reverse motion is fitted to the bevel drive 
and there is a pole steering device. In Fig. 1. the 
steering device is stirrup-shaped and there is no reverse 
gear. As regards performance it is stated that the 
consolidating capacity is about 1,365 sq. ft. per hour. 
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CONTRACTS. 


Messaxs. Tae Generar Evecrraie Company, Liurrep, 
Magnet House, Kingsway. London, W.C.2, have obtained 
an order from the Lewisham Borough Council, for 140 sets 
of 250-watt Osira lamps and Di-fractor lanterns for the 
lighting of a new arterial double-carriage-way road, 
forming part of the South Circular-road, which has just 
been completed within the Borough. The Lewisham 
Borough Council has also ordered 5,900 street-lighting 
units, comprising small cast-iron Di-fractor lanterns, 








| 
| 


| 





Fie. 4. 


equipped with 200-watt Osram lainps. for installation im 
some 153 miles of highways. 

Messrs. W. ann C. Frencu, Liwirep, 50, Epping New 
road, Buckhurst Hill, Essex, have received a contract 
from the London and North Eastern Railway Company 
for the construction of a fly-over viaduct at Aldersbrook, 
between Manor Park and Ilford, in connection with the 
electrification of the line from Liverpool-street to Shen- 
field. The new viaduct will carry the local lines to 
Liverpool-street over the through lines. 

Messrs. WELLERMAN Broruers, Limrrep, 223, Atter 
cliffe-road, Sheffield, have received a contract from the 
London and North Eastern Railway Company for the 
construction of a retaining wall, booking hall, and other 
works at Stratford Station. Heavy works are in progress 
at this point, where new platforms are to be provided 
for tube trains, which will come to the surface at Strat- 
ford Station. All platforms for tube trains and L.N.E.R. 
electric and steam trains will be on the same level. 

Messrs. Arrsa Craic, Limrfep, Strand-on-the-Green, 
Chiswick, London, W.4, have received an order from 
the Crown Agents for the Colonies for a 12-cylinder, 
Vee-type, 96-144 hp. Diesel engine, fitted with a special 
4: 1 reduction gear for installation in a Government 
schooner. of 80 ft. overall length, for service in the Pacific 
Ocean. 

Messrs. Henry Hvuecues saXNp Son, Liwirep, 59. 
Fenchurch-street. London, E.C.3, have received orders 
for Husun Admiralty-pattern recording echo sounders 
for the Holland Africa Line motorship Klipfontein. 
the Clan Line vessel Clan Fraser, for three ships building 
by Messrs. Gotaverken, Gothenburg, and for numerous 
other vessels in many parts of the world. The firm is 
also supplying a Ralston stability and trim indicator for 
the Donaldson Line vessel No. 422, and compasses for a 
number of Norwegian ships 
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| RUBBER TECHNOLOGY. 
Scirentiric cultivation from selected trees has 
| been applied with conspicuous success with the ob- 
| ject of increasing the productive capacity of rubber- 
| bearing trees, and the development of the rubber 
| plantation industry in Malaya, Ceylon, and Southern 
| India by British capital and enterprise is one of the 
outstanding industrial features of the last fifty 
| years. A limited amount of rubber is now being 
| produced in the United States of America from a 
| cultivated rubber-bearing shrub. It is a remarkable 
| tribute to the special properties of rubber that it 
|should have been applied successfully to so many 
| diverse uses despite the comparative lack of detailed 
knowledge of its highly complex nature. It 
possesses, indeed, many admirable properties, but 
its corrosion and abrasion-resisting properties have 
probably the greatest interest for chemical engineers. 
The full utilisation of these properties has, however, 
| presented difficult problems owing to the influence 
| of other limiting factors, such as rigidity and tensile 
| strength. The discovery of processes by which the 
material can be bonded to metal has overcome some 
of these handicaps, while the processes by means of 


.| which the properties of rubber have been modified, 


‘as by vulcanisation, at once transferred it to a 
| category with a very wide range of uses. 

Rubber, balata, and gutta-percha are probably 
| basically identical and a stereoisomer of caoutchouc, 
|the hydrocarbon of rubber. The result of recent 
| theoretical investigations suggests that caoutchouc 
| is actually a complex colloidal substance, probably 
consisting of long chain-like molecules built up from 

isoprene radicles and possibly coiled up like a spiral 
spring. Stretching tends to arrange the molecules 


| in a parallel formation so that the typical fibre X-ray 
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diagram is obtained. Steady progress is being 
made in the advance of knowledge in the varied 
sections of the rubber industry, and a recent report 
of the Institution of the Rubber Industry gives an 
interesting survey of the scientific and technical 
discoveries and developments in manufacturing 
processes to be recorded in rubber technology 
generally during the year 1937.* 

It is rather more to physical than to chemical 
properties that rubber owes its widespread applica - 
tions. Its power to withstand exceptional deforma- 
tion without permanent alteration, in conjunction 
with its strength and other varied properties, accounts 
for many of its uses where more rigid materials 
would fail. High extensibility and tensile strength 
make it a valuable means of reducing shock effects 
and vibration. Incorporation of compounding 
agents also presents a means of still further 
widening the properties of the finished product 
The plasticising of rubber has become an important 
technical operation, and many attempts have been 
made so as to produce softened rubbers on the 
plantation. . During 1937 increasing use was made 
of powerful peptising agents, the toxic substituted 
hydrazine double salts being replaced by more 
effective products of the thionaphthol type, which 
has resulted in the production of heavily loaded 
stocks with enhanced properties. Some important 
investigational work has been carried out on the 
use of clays as a compounding ingredient, from which 
it has been found that although colloidal clays do 
not reinforce dry rubbers to any marked degree, 
they exhibit powerful reinforcing effects in latex 
rubbers. 

The industry has pioneered in developing uses 
for bringing into effective service scrap products 
which have already performed their original func- 
tion, and much research has been carried out in 
order to develop means of reclaiming old rubber 
with a view to the manufacture of commodities of 
further commercial value. In this sphere attempts 
| have been made to reverse the vulcanisation process, 
|in order to restore plasticity, and thus enable 
| further vulcanisation to be effected, but the perfect 
re-establishment - of the original conditions and 
properties of the natural product has so far not been 
|attained, probably due to drastic changes and 
deterioration taking place in the material during the 
| vuleanisation processes. By the application of 
recently devised processes, and modern accelerators 
and anti-oxidants, it is now possible to prepare 
| from reclaimed material, compounds which compare 
favourably with those produced by using half the 
weight of smoked sheet. Mercaptobenzthiozole is 
still the most popular accelerator for the manufac- 
| ture of tyres, due mainly to its power of imparting 
high resistance to abrasion. For .veneral moulding 
| purposes delayed-action accelerators have made 
| progress. Realisation of the hope of producing an 
| accelerator with high critical temperature appears 
to be still remote, and delayed-action effects are 
probably the best that can be looked for in this 
| direction. Advances in the chemistry of anti- 
|oxidants reveal a position analogous to that in 
| connection with accelerators, work having largely 
centred round the phenylnaphthylamines, which 
have been generally used in the tyre trade for the 
past few years. The resistance of rubber to abrasion, 
due to its inherent cohesion and its ease of deforma- 
tion, are the properties which are most vital in 
|the production of the modern pneumatic tyre, 
and considerable research work is now in progress, 
particularly in Germany, in order to obtain more 
complete knowledge of the forces operating in the 
area of contact between the tyre and the road 
during acceleration and skidding. Up till the 
present, conflicting results have been obtained by 
different observers. The deformation of the tyre 
in a tangential direction varies directly as the 
height of the section and inversely as the tread 
width and the wall thicknesses; the more easily 
a tyre is deformed tangentially, the greater is the 
deformation slip. Studies have also been made of 
the excessive transfer of heat from brake drums to 
the wheel rims on some classes of commercial 
vehicles, as a result of which rapid deterioration 





* Annual Report on the Progress of Rubber Technology. 
Vol. i. 1937. The Institution of the Rubber 
Industry, 12, Whitehall, London, 8.W.1. 
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oceurs of tyre beads, flaps, and tubes. Among 
other developments, the year 1937 witnessed some 
notable developments in the textiles used in tyre 
casings, including the marketing of a range of tyres 
using rayon for this purpose, which it is anticipated 
will render superior service under hot conditions 
and in tropical climates. Consequent upon the 
recent marked improvement in speeds, acceleration, 
braking and stability on curves, it has become 
necessary for motor-tyre manufacturers to improve 
their products still further in regard to tread wear, 
resistance to skidding, and adhesion. Suggestions 
put forward in the search of the puncture-proof tube 
include a plurality of inner tubes, the backing of 
the vulcanised rubber wall by means of a layer of 
self-sealing composition, and an outer tube of rubber 
with an inner tube of rubberised fabric, all reminis- 
cent of the early days of the pneumatic bicycle. 
Agricultural tractors equipped with pneumatic 
tyres are being increasingly used, their advantages 
including reduced rolling resistance, increased pulling 
power, and a low fuel consumption as compared 
with tractors fitted with steel wheels. The applica- 
tion of pheumati tyres to lorries, wagons and 
barrows for land haulage has, of course, been one 
of the most striking developments of recent years. 
No important innovations were witnessed in the 
application of rubber in the construction of belting 
or in cable insulation during 1937, but attention 
was directed towards improvements in reinforce- 
ment, in order to arrive at a form of construction 
that will not split or tear when misused or when 
accidents occur. Many ideas combining a flexible 
metal component in the product have been sug- 
wested, and, recently, embedded metal chains have 
been proposed as a means of strengthening belts 
ind preventing stretching. 

Much publicity has been given to Neoprene 
during the past year, and references have been 
made to the use of this product in connection with 
cable manufacture. It has been suggested that 
Neoprene would be suitable for the protection of 
cables where resistance to the action of oil, water, 
direct sunlight, heat, and flame is essential. This 
matter was referred to in ENGINEERING, vol. exliii, 
page O02 (1937) Softeners are of extreme im- 
portance in dielectric rubbers in view of their 
effect in calendering and extruding, the two pro- 
cesses which control dielectric thickness in cable 
manufacture 

In special locations, the use of rubber in the form 
of vuleanised blocks appears to continue to extend, 
but the initial cost of the material is the limiting 
factor to major developments of this kind. A 
number of uses are found for rubber in the mecha- 
nical appliances adopted for traftie control, and 
various types of rubber road studs with reflectors 
sunk into pockets have been put into service. 

More recently, investigations on the vulcanisation 
of hard rubber have been directed to a study of 
secondary effects, and the production of hard 
rubber from synthetic products has been reported in 
connection with both Russian and German develop 
ments. It is claimed that fireproof hard rubber 
can be produced by using as an ingredient a halogen 
derivative of phenanthrene, retene. picene, or 
chrysene. A hard rubber intended for use where 
good electrical properties at radio-frequencies are 
essential has recently been produced, the principal 
mineral ingredient being an amorphous form of 
silica which has been heat-treated. This type of 
silica is stated to have but little adverse effect on 
the power factor and permittivity and is more 
effective than most other forms of silica in conferring 
rigidity at high working temperatures. Hard 
rubber has also been employed in the form of 
spacing-dises in recently developed air-space cables 
for the transmission of very high frequency currents. 

It is now well established that Russia and Ger- 
many are producing satisfactory synthetic rubber 
products from butadiene or its derivatives, and in 
the United States considerable progress has been 
made in the development of polymerised products 
derived from chlorinated butadienes. The greatest 
progress in the production of synthetic rubber 
has taken place in those countries with marked 
nationalist policies, the reasons for such develop- 
ment, however, varying widely in character. In the 
one case jt is manufactured for economic reasons in 
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order to obviate the importation of the natural 
product, and in the other it is produced as a source 
of new raw material for use in industrial operations. 
The heat-resisting properties of synthetic rubber 
have led to special industrial applications, and its 
high impermeability has resulted in applications 
in the manufacture of balloon fabrics. A good deal 
of secrecy exists regarding the scale of production 
and operation of the Russian synthetic rubber 
industry, and many conflicting reports have been 
published relating to the suitability of the product 
for the tyre and motor industry. The current 
opinion is that the German and American synthetic 
rubbers are far superior to that obtained from 
Russian sources, this being probably due to the 
more advanced state of the chemical industry in 
the former countries. Processes for the synthesis 
of rubber are also being developed in Japan, Italy, 
Czechoslovakia, and in Poland. A large amount 
of the rubber research work in Russia during 1937 
dealt, according to published accounts, with methods 
of improving the purity of butadiene produced by 
pyrolysis either of alcohol or petroleum products, 
and it has been shown that by increasing the 
temperature of the catalyst and the contact time, 
the recovery of unchanged alcohol is decreased. 
The purity of the butadiene is a most important 
factor from the point of view of the quality of the 
final product. With regard to the production of 
butadiene from petrol hydrocarbons, a butadiene 
concentrate of 21 per cent. can now be obtained by 
means of activated absorption from gas cracked 
from petroleum oils at high temperatures, the 
absorbed butadiene being subsequently recovered. 
The Du Pont Company of America has recently 
carried out investigations on the preparation of a 
number of substituted butadienes from which 
synthetic rubbers can be produced, and studies have 
been made of the emulsion polymerisation of 
butadiene and the mechanism of polymerisation. 
Electron diffraction methods are applied in the 
study of the molecular structure of synthetic rubber. 
In spite of the objectionable odour of the thioplasts, 
improved products have been developed, produced 
by the reaction between chlorinated substituted 
ethers and the polysulphides ; thioplasts in con- 
junction with synthetic rubber are now finding 
application as oil-resisting products. It is a 
remarkable fact that although Neoprene does not 
possess the tackiness of natural rubber, it can 
be bonded to metals with greater ease than is the 
case with natural rubber. The production of 
synthetic rubber has been a great chemical achieve- 
ment, and the material will undoubtedly find its 
place, not as a substitute, but as a further important 
raw material in industry, and it is likely to have 
influences of far-reaching economic importance in 
many parts of the world. 


LONDON PASSENGER TRANSPORT. 


THe annual report of the London Passenger 
Transport Board for the year ended June 30, 1938, 
contains a long review of the work of this body 
during the five vears of its existence. This is well 
worth study as a record both of reorganisation and 
of progress. It shows that much has been accom- 
plished, even though much remains to be done under 
conditions which at least do not tend to become 
more easy. The responsibility of the Board, as 
laid down in the Act of formation, is to provide an 
adequate and properly co-ordinated system of 
passenger transport in an area covering 1,986 
square miles with a population of nearly 10,000,000. 
Practically all the local road and underground 
railway undertakings existing in this area five years 
ago, which numbered 169, were transferred to the 
Board under somewhat complicated financial 
arrangements, stocks amounting to 110,176,486/. 
being issued for this purpose, while in addition 
3,181,718/. was paid in cash. Since that date 
41,650,000/. guaranteed debenture stock has been 
issued for new works by the London Electric 
Transport Finance Corporation, of which the Board 
has undertaken to borrow 70 per cent. Actually, 





during the five vears 12,313,957/. has been spent on 
new works, while 9,745,433/. represents other capital 
expenditure. In addition. between 40.000,000/. and 
45,.000.0007, has been allocated for the provision 
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of new railway facilities in the northern and 
eastern parts of London. 

Progress in this direction is dealt with in more 
detail below. It may, however, be stated that when 
completed this programme will have added 17 miles 
of new railway and 11 new stations to the system. 
In addition, valuable connections will have been 
made with the suburban lines of the London and 
North Eastern and Great Western Railways. During 
the five years the Board have purchased 2,975 
new “buses and coaches, mainly for replacement, 
and a further 397 are on order. A comprehensive 
garage-rebuilding programme has als» been carried 
out, and the Chiswick depot has been replanned and 
enlarged to enable the existing fleet of 6.400 “buses 
and coaches to be efficiently overhauled. During the 
same period 136 miles of tramway have been replaced 
by trolleybuses, 198 miles of which were in operation 
on June 30, 1938. At that date one-third of the 
2.629 trams taken over had, in fact, been replaced. 
The maintenance and overhaul of trams and trolley- 
buses is now concentrated at Charlton and Fulwell, 
thus enabling eight repair shops to be closed. It is 
claimed that such far-reaching improvements could 
not have been undertaken but for the formation of 
the Board. It will be agreed that there is some 
justification for this claim, especially as, generally 
speaking, the elimination of duplication and over- 
lapping has led to an improvement in the services. 

Turning to the results obtained in the twelve 
months more particularly covered by the report, 
the total number of passenger journeys originating 
on the Board’s system was 3,723,655,768, or 
87,262,158 more than in the previous year, when a 
strike compelled the complete withdrawal of all 
the buses in the central area for nearly a month. 
Of this total 58 per cent. was due to “buses and 
coaches, 19 per cent. to trams, 13 per cent. to 
railways, and 10 per cent. to trolleybuses. In 
addition, it is estimated that the railways were used 
by 90,000,000 passengers whose journeys originated 
on other systems. The aggregate number of pas- 
sengers represents travel at the high rate of 441 
journeys per head of the population served, which 
is practically the same as in 1935-36, the last 
comparable year. The total receipts per passenger 
were 2-341d., which is also nearly the same as in 
the previous year, while the operating ratio was 
81 per cent. as compared with 79 per cent., the 
increase being due to the rising cost of supplies 
and special appropriations for maintenance. 

As regards new works, the main tunnelling on the 
new line between Baker-street and Finchley-road 
was finished, and the step-plate junctions linking the 
new tube to the existing Bakerloo line were com- 
pleted. The fly under junctions at Wembley and 
to the Stanmore line were also nearing completion, 
ind it is hoped to run Bakerloo trains to Stanmore 
in the autumn of 1939. By the same date it is also 
hoped to complete the lengthening of the platforms 
on the Bakerloo line, and to carry out similar work 
on the Central London Railway to coincide with the 
opening of the extension to Newbury Park and 
Loughton in 1940. In the meantime. the realign- 
ment of the tunnels on the Central line, to enabl 
them to take standard tube stock, has been com- 
pleted. Six miles of single-tube tunnel out of a 
total of 194 miles have been completed on the 
Newbury Park extension. About } mile of double 
line tunnel on this section has been constructed of 
reinforced-concrete segments owing to the shortage 
of cast-iron. About 35 track miles of conductor 
rails have been laid on the existing Loughton and 
Grange-hill branch lines of the London and North 
Eastern Railway. On the Northern line the main 
tunnelling work between Highgate and East Finch- 
ley and two station tunnels at Highgate have been 
completed. This section of line is due for comple- 
tion next June. Considerable station re-construc- 
tion, notably at King’s Cross, Aldgate East, and 
Sloane Square is also taking place. In this connec 
tion it is pointed out that though at first sight some 
of this work may not appear to represent increased 
earning capacity, actually it is found that improve- 
ments to existing stations bring about a rise in the 
traffic handled. For instance, the number of 
passengers using Green Park station rose from 
1,535,000 in 1931, to 2,165,000 in 1937-1938, an 
increase of 41-0 per cent., while at Marble Arch 
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there was a corresponding rise of 48-4 per cent., 
and at Warren-street of 33-4 per cent. The 
average increase over the same period at the other 
central area stations was about 5 per cent., compared 
with 22-5 per cent. at the reconstructed stations. 
As has been common in past years, the report 


concludes with a survey of one of the aspects of | 


London’s traffic problem, and on this occasion the 
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high definition television was sufficiently advanced | the vision and sound signals from the two studio 
to justify the establishment of a public broadcast | control rooms passed through a central control 
service, though it was not prepared to recommend | room, where the fading out of a picture from one 
the adoption of either the Baird or Marconi-E.M.I. | studio and the fading in of that from the other was 
systems exclusively. effected, and where the picture signals from outside 

A station was therefore built to serve an area | broadcasts, which were transmitted to Alexandra 
within a radius of about 25 miles from the centre | Palace either by cable or by an ultra short-wave 
|of London and was equipped with two complete | radio link, were dealt with. 





The cameras themselves were mounted on trucks, 


effect of recreational and pleasure traffic on the | aid different systems. The two firms were given a 


Board’s services has been chosen for study. On 
weekdays, about two-fifths of the passengers 
travel outside the six “rush” hours, and it is 
thought that at least half of these are on pleasure 
bent. Adding to these the traffic on Saturday 
afternoons, Sundays and Bank Holidays, it is 
estimated that about 1,250,000,000 passengers, 
or roughly one-third of the total number, come 
under this heading, and nearly all of these use 
ordinary or season tickets. Reckoning shopping as 
a pleasure, it would appear that while the value of 
sales in the West End has been largely stationary 


since 1920, that in the suburban districts has | 


considerably increased. Both are subject to con- 
siderable fluctuations with peaks at Christmas, and 


to a much less extent in the early summer, and 
; 


depressions in February and August. In the rural 
parts of the area the traffic on a Saturday is half 
as much again as on a normal weekday owing to 
visits to the market town. Added to this, Central 
London provides many other opportunities for 


pleasure, the indulgence of which, in spite of the | 


decline of the theatre in favour of the cinema, 
is reflected in the minor traftic peak which occurs 
late in the evening. Sport also is the cause of 
considerable traffic, as will be appreciated when it is 
stated that the average Saturday afternoon atten- 
dance at the 12 English League football grounds is 
150,000, while the Cup Final alone may attract 
as many as 90,000 to Wembley. This form of 
recreation creates a difficult problem, as the ingoing 
crowds wish to travel immediately on top of the 
Saturday business peak, while at the close of the 
matches they have to be got away as quickly as 
possible. A similar burden is thrown on the system 


by greyhound racing, but to a much less extent | 


by Rugby football and lawn tennis, as in these 
cases a larger proportion of the patrons of the 
sports use their own cars. Other smaller adventi- 
tious peaks are caused by Royal Processions, the 
Lord Mayor's Show, exhibitions and museums. In 
addition, during the summer months especially, 
there are excursions into the country at the week- 
ends, and this particular form of traftic often, 
results in congestion late at night. It is claimed 
that for the most part the Board’s normal transport 
facilities are adequate for the movement of this 
traffic, and that even when special services have 
to be run, they do not exceed the ordinary week-day 
peak load. In fact, they enable these peaks to be 
smoothed out to some extent, and in this way lead | 
to a more economical employment of the resources 
available. 








THE DEVELOPMENT OF 
TELEVISION. 


Tue twenty-fifth Thomas Hawksley Lecture was 
delivered on Friday last at the Institution of 
Mechanical Engineers by Sir Noel Ashbridge, on 
the subject of television. The first steps towards the 
establishment of a public television service in this 
country, he said, were taken by the British Broad- 
casting Corporation in 1929, when signals were 
radiated on the Baird system from the London 
Regional station. It gradually became obvious, 
however, that the degree of definition thus obtain- 
able was not likely to appeal to the public. On the 
other hand, the difficulties of establishing a high- 
definition public service were serious, owing to the 
short wavelengths that must be used. It was also | 
not easy to establish a definition standard’ which 
would not rapidly become obsolete. The position 
was further complicated by the existence of two 
rival systems, and finally there was the problem 
how to finance a permanent public service on a 
considerable scale. In 1934, the Postmaster-General | 
therefore appointed a Committee under the chair- | 
manship of Lord Selsdon to consider all these | 
factors. This body came to the conclusion that 


| 


| became charged. 


free hand with regard to the design of the apparatus and since the standard Emitron tube had little 
and the choice of technical data, with the proviso| margin of sensitivity when used with artificial 
| that the number of lines was not to be less than | lighting, a wide-aperture lens was necessary. At 
240 per picture and the number of pictures was not | the same time, since the reproduced picture was 
to be less than 25 per second. A programme service | small, a great deal of close work was usually desir- 
was opened on November 2, 1936, and after some able. The strength of illumination necessary for an 
months of experience it was decided to continue with | average studio scene was from 10 foot-candles to 
one system only and one standard of definition. This | 20 foot-candles of reflected light, or about 100 foot- 
policy was put into effect on February 5, 1937, | candles to 200 foot-candles of direct light. Normally, 
| when the 405-line 50-interlaced frame standard was | high-power projectors with }-, 2- or 5-kW lamps, were 
adopted for a minimum period of two years, using | used, mercury-vapour lamps not being suitable, 
the Marconi-E.M.I. Television Company's system. __ in spite of their illumination efficiency, owing to the 
In this system an image of the object to be | pulsating light they gave. Acoustically, television 
televised, Sir Noel said, was produced by an optical | studios must have a much lower reverb: ration time 
arrangement similar to a photographic camera. This than ordinary sound studios owing to the fact that 
illuminated image was focused on to a mosaic | the microphone would be farther away from the 
sereen composed of light-sensitive elements con- | performers and that its position must be constantly 
tained in the electron tube, the screen, in turn, | Changed. The result was that the studios were too 
being exposed to a moving electron beam. If at “dead ” for good orchestral production and arti- 
any instant a number of elements of the mosaic | ficial reverberation would, perhaps, be a solution. 
sereen lay in an area on which light was falling, One of the most important questions with regard 
they became active and emitted electrons and since | to the future was the extent of the territory which 
they themselves had electrical capacity they also | could be covered from a television transmitter. 
When, however, the moving The original estimate of 25 miles had been materially 
electron beam came into contact with one of these | exceeded even on the average. Stations with three 
elements, the latter was discharged, the strength | Or four times the power of existing stations could 
of the current being proportional to the strength of | be erected, and though this only meant that the 
the light falling on that element. The output of | strength at any equivalent point would be at most 
the tube therefore consisted of an alternating current | doubled, the range would be appreciably increased, 


of very high frequency resulting from the scanning 
by the electron beam of each line of elements 
consecutively. To make it possible to re-assemble 
the lines correctly, one below the other at the 
receiving end, synchronising pulses had to be inter- 
posed between the end of one line and the beginning 
of the next, while another synchronising pulse had 
to be transmitted at the end of the scanning process. 
Provision had also to be made for suppressing the 
electron beam during the return periods immediately 
following the pulses. 

The current to be transmitted was made up 
of frequencies ranging from zero to 2,500,000 
cycles per second. The line and picture synchronis- 
ing signals had to be transmitted in such a way 
that they were easily separable at the receiving 
end from each other and from the picture-element 
signals. The carrier wave was, therefore, not 
modulated symmetrically above and below its 
mean value, as in the case of sound, but a certain 


proportion of its amplitude was devoted to the | 


synchronising signals and the remainder to the 
picture signals. It had not been found practicable 
to establish a television channel for high-definition 
television on a frequency lower than about 40 


megicycles, corresponding to a wavelength of | 


7-5 m., and at first it was considered that the 


necessity of using so short a wavelength would | 
very much limit the distance reached. It was now | 


clear, however, that there was no difficulty in 
obtaining reception within a radius of at least 
30 miles. Regular reception was known to be 
possible at 50 miles, while good pictures had been 
obtained at distances of 200 miles: 

After referring briefly to the reception of television 
in the home, the lecturer remarked that it would be 
realised that the London television station at 
Alexandra Palace contained a very large quantity 
of highly intricate apparatus. At present, two 
studios, each equipped with four Emitron cameras, 


'were available, and each studio was provided with | 
its own control room in which apparatus for operat- | 


ing the cameras and for combining the picture signals 
with the synchronising pulses was installed. A 
vision-mixing position, where the producer could 
select the output from any camera for transmission, 
and fade from one camera to another, was installed. 


| Another highly important question was the means 
| of connecting one station with another. This could 
be done either by special cables or by some form 
of wireless link. In the former case high powers 
were not essential, but the cost of the cable was 
|high and frequent repeater points with relatively 
| complicated apparatus were necessary. There were 
also technical difficulties in providing for the wide 
band of frequencies. On the other hand, no ether 
space was occupied and there was an absence of 
interference. The wireless link had advantages 
| from the point of view of simplicity and the faithful 
| transmission of a wide frequency band. It might, 
| however, be difficult to find a suitable wave band 
|in which to place the linking transmitters, and the 
selection of sites for stations might not be easy 
if very short wavelengths were used. At the 
present time an excellent picture measuring, say, 
/10 in. by 8 in., could be produced, the degree of 
definition being such as to allow it to be viewed at 
a distance of from 5 ft. to 6 ft. To produce a 
picture of the same definition as that obtained on 
the cinematograph screen would, however, necessi- 
tate the use of something like 1,000 lines, and 
thus the employment of a much wider band of 
frequencies and the setting apart of a very much 
larger space in the ether. 

It should not be regarded as a reflection on the 
| possibilities of television that its development had 
not been so rapid as that of sound broadcasting. 
| In the case of the latter a large area could be covered 
by a single small transmitter with low capital and 
maintenance costs, while the programme costs were 
also lower. 








NOTES. 
Roya Arr Forcr Long-Range FL icurt. 


As mentioned on page 77, ante, four Vickers 
| Wellesley aircraft of the Long Range Unit of the 
Royal Air Force flew from Cranwell in Lincolnshire 
to Ismailia in Egypt in July last, covering a total 
distance of 4,300 miles in just under 32 hours at 
an average ground speed of approximately 135 
|m.p.h. That notable performance was surpassed 
| by the flight of the seaplane Mercury from Dundee to 
| Alexander Bay, on the Orange River, in South 


There was also a receiver in front of him on which} Africa, a distance of 5,998 miles, completed on 
the televised scene was shown, and another on which | October 8 last, but has been eclipsed this week by a 
the incoming scene could be depicted before it was flight of three Vickers Wellesley machines from 


radiated. Before being fed to the transmitters, | Ismailia to Port Darwin, in Australia, the inter- 
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! 
vening great-circle distance of 7,162 miles having | ments, frequently with different practices and out-| course of his lecture, Professor Egerton showed 


been covered by the first two machines in a total | 
flying time of just over 48 hours, so that the average 
ground speed works out to 149 m.p.h. Thus Great | 
Britain gains the world’s record for distance flown | 
in a land-type aeroplane, the record having pre- 
viously been held by Russia for a flight from Moscow | 
to San Jacinto in California, made in July, 1937. 
The three machines left Ismailia together at 3.55 
a.m. G.M.T. on Saturday, November 5, and flew 
via Jask across India, the route passing just north 
of Hyderabad, across the Bay of Bengal, over Port 
Blair in the Andaman Islands, and thence, passing 
north-east of Singapore, across the [sland of Borneo 
to Timor, the last stage of the journey being across 
the Timor Sea to Darwin. The first machine landed 
at Darwin at 4.2 a.m. G.M.T. on Monday, Novem- 
ber 7, and the second arrived 3 minutes later. The 
third machine had to land for fuel at Koepang, | 
Timor Island, but reached Darwin at 7.5 a.m. It | 
should be noted that it was not possible to choose 
a true great-circle route between Ismailia and 
Darwin which did not involve flying over high 
mountains or great expanses of sea, so that the | 
aircraft actually covered a somewhat greater distance 
than that given above, which is the distance measured 
on a great-circle passing through the starting and 
finishing points. The machines used were built for 
the Air Ministry by Messrs. Vickers Armstrongs 
Limited, Weybridge, and were each fitted with a 
single Bristol Pegasus X XII engine driving a three- 
bladed variable-pitch airscrew made by Messrs. 
totol Airscrews, Limited, Gloucester. The aircraft 
were standard machines, as supplied to the Royal 
{ir Force squadrons, but the capacity of the fuel 
tanks in the wings was increased and the forward 
part of the fuselage was made somewhat wider than 
in the standard type. The actual weight of the long- 
distance machines, when fully loaded, was approxi- 
mately 19,000 Ib., the corresponding figure for the 
standard service machine being 11,000 Ib. The 
Wellesley machines are of the cantilever monoplane 
type and are constructed on the Vickers geodetic 
principle. The wing span is 74 ft. 7 in., the length 
39 ft. 5in., and the height 12 ft. 4 in. The maximum 
speed of the standard type is 210 m.p.h., and the 
cruising speed about 180 m.p.h. During the long- 
range flight, the most economical speed was, of 
course, employed, and this appears to be nearly 
150 m.p.h. Each aircraft carried a crew of three 
persons, consisting of a first pilot, a second pilot 
and navigator, and a wireless operator mechanic. 
Squadron Leader RK. Kellett was the leader of the 
fight, and Wing Commander ©. R. Gayford, D.F.C., 
\.F.C., is in charge of the Long Range Unit. To 
him the flight must owe much of its success, but the 
designers and constructors of the aircraft, engines 
and airscrews should also be congratulated on this 
outstanding achievement of their products. 


Tue Propiems or INpuSTRIAL PLANNING. 


\ Royal Commission at present sitting to 
cousider the problems of industrial planning, and 
in March of next year the existing legislation dealing 
with the Special Areas will expire. It is, therefore, 
an appropriate time for engineers to consider this 
matter, in which they are intimately concerned, 
and they will be greatly assisted in doing so by an 
informative paper which was read by Mr. Hugh 
Beaver before a meeting of the Institution of 
Engineers and Shipbuilders in Scotland, on Tuesday, 
October 25. Mr. Beaver, well known, was 
responsiblk for a report on the conditions in South 
West Durham and therefore is able to bring valuable 
lirst-hand knowledge to his c nsideration of the 
problem. After reviewing the whole subject in 
detail, he is of opinion that planning should be 
primarily studied from the standpoint of making 
industry more efficient. The emphasis was now 
wrongly placed on making the country more pleasant 
to live in, and there was no justification for the 
present outlook of town-planners industrial 
development. As regards the lines on which plan- 
ning should actually be run, the first thing must 
be the co-ordination of information and statistics. 
The basis of collecting national statistics seemed 
to change every few years, so that certain com- 
parison was impossible, while local statistics were | 
often incomplete, ‘Too many Government depart- 


Is 


as is 


looks, had to be dealt with, and the standardisation | that 
| of building regulations and by-laws throughout the | butane, pentane and acetylene were brighter and 


country was essential. A primary consideration 
in town-planning schemes should be the efficient 
and economic housing of industry. There was 
great scope for this “slum clearance ”’ in all closely- 
populated industrial areas. With the general 
control which would thus be given over the location 


| of factories, shops and other commercial buildings, 
the obligation of planning roads, open | 


would 
spaces, drainage, transport, power and water 
supply and other services. The present Planning 
Acts did not give the local authority all the powers 
necessary for these purposes and especially must they 
be given more active power to acquire and dispose 
of land. There must also be some re-distribution 
of population where the justification for the 
present population no longer existed, as well as 
some measure of control over basic industries and 
over the establishment of new foreign manufactures. 
There was at present no Government machinery 
for instigating new developments of national impor- 
tance, with the result that we were a long way 


go 


|behind other countries in many forms of chemical 


engineering. These changes could be brought 
about for the benefit of the country as a whole 
without revolutionary interference with land 


ownership or business control. 
CHtnese JUNKS AT THE SctENCE Museum. 


The influences which are bringing about the 
gradual disappearance of British coastal sailing 
craft are not confined in their incidence to the home 


waters of these islands. Even in China, where 


| established custom is usually so much more impor- 


tant than mere time, the characteristic native 
craft are being ousted by power-propelled vessels ; 
types that have been standard for many centuries 


| instantaneously, 


characteristic flames of methane, propane, 
more smoky as the carbon content of the hydro- 
carbons increased. To show the effect of iron 
carbonyl in reducing the rate of combustion, he 
ignited a mixture of carbon monoxide and air in a 
long glass tube, first without the iron carbonyl, 
when the flame travelled along the tube almost 
and then with iron carbonyl 


present in the proportion of only one part in a 


| thousand, when the flame travelled quite slowly. 


As is well known, iron carbonyl is very effective in 
preventing knock in internal-combustion engines, 
and this the lecturer demonstrated by running a 
small petrol engine adjusted to give a pronounced 


| knock and then holding a rod dipped in iron carbonyl! 
in front of the air inlet ; the knocking ceased imme- 
| diately but recommenced as soon as the rod was 


removed. This, the lecturer explained, showed 
that knocking is a chemical effect depending on the 
rate of combustion. As a further illustration of 
this, he allowed a little of the vapour of di-ethyl 
peroxide, which increases the rate of combustion. 
to be drawn in with the inlet air, the effect of this 
being to produce violent knocking in the engine, 
which was previously running quietly. Manv 
early scientific and other books from the Institution's 
library were on view, including first editions of 
Gilbert’s De Magnete and Hooke’s Micrographia, of 
which the Institution is very justly proud. The 
historic apparatus used by Rumford, Davy, Faraday, 
Tydall, and other workers, displayed, was in marked 
contrast with some of the modern scientific develop- 


ments illustrated. The latter included demon- 


|strations of electric-discharge lamps and _ fittings, 


are ceasing to be built, and the ravages of war are | 


accelerating the end of those that remain. A 
certain melancholy interest, in addition to the 
admiration inspired by far-sighted generosity and 
fine craftsmanship, therefore attaches to the fleet 
of native-made junk models presented to the 
Science Museum by Sir Frederick Maze, K.B.E., 
Inspector-General of the Chinese Maritime Customs. 
The making of the models has been spread over a 
number of vears, but they have now been assembled 
into a special collection, which was inaugurated on 
October 27 by His Excellency the Chinese Ambassa- 
dor. There are ten models in all, constructed to scales 
varying from one-fifth of full size, in the case of small 
craft like the Hongkong sampan and the Canton 
“ slipper boat,” to one-twenty-fourth in the trading 
junks of the Upper Yangtse and the South China seas, 
and the lorcha. The last-named may be regarded 
as the flagship of the fleet, the stand bearing silver 
plates recording in English and Chinese the name 
of the donor. The largest model is that of the sea- 
going Foochow junk, which is to the scale of one inch 
to the foot, and exceeds 10 ft. in length. The remain- 
ing four represent Amoy and Swatow 
fishing junks, a Hai-nan sea-going junk, and a 
Shantung five-masted junk—a type of which no 
more being built. In every case the models 
are complete with full equipment, some of which, 
such as the windlasses, represents interesting sur- 
vivals of forms now seldom seen in Western waters. 
Others, for example the long sweeps known as 
yulohs, and some of the anchors, with which most 
of the craft are very liberally supplied, appear to 
be peculiar to Chinese navigation, and in themselves 
well repay careful study. The section of the Museum 
dealing with coastal and river craft has been 
expanded considerably in recent years, and already 
included several models of junks, but by this gift of 
Sir Frederick Maze it acquires a greatly enhanced 
significance as a record of the highly developed 
craft of the Chinese shipwright 


models 


are 


Roya. InxstiruTion CONVERSAZIONE. 
The season at the Roval Institution opened on 
Friday, November 4, with a Conversazione held 
in the Institution’s premises in Albemarle-street, 
London, W.1. An interesting item in the evening’s 
programme was a brief experimental lecture on the 
Chemistry of Combustion, by Professor A. C. G. 
Egerton, M.A., F.R.S., 
to the combustion of the hydrocarbons, 


THE 


In the 


who confined his attention | 


and of the luminous properties in ultra-violet light 
of inorganic phosphors of the sulphide and silicate 
types by the Wembley Research Laboratories of 
Messrs. The General Electric Company, Limited, 
and several pieces of apparatus shown by members 
of the staff of the Davy Faraday Research Labora- 
tory of the Institution. Finally, we may mention, 
as an example of an occupation still demanding 
highly skilled craftsmanship, a demonstration of 
scientific glass-blowing arranged by Messrs. Baird 
and Tatlock (London), Limited. 








THE INSTITUTE OF METALS. 

A Mretine of the Institute of Metals was held in 
London on October 27, under the presidency of 
Dr. C. H. Desch, F.R.S., in lieu of the joint autumn 
meeting with the Iron and Steel Institute, which 
had been arranged to take place on October 3 and 4 
in New York, but was subsequently cancelled. As 
Sir Harold Carpenter had done at the Iron and 
Steel Institute meeting on the previous day, Dr. 
Desch, in opening the meeting, made sympathetic 
reference to the recent deaths of Mr. W. R. Barclay 
and Sir Henry Fowler, Past Presidents of the Insti- 
tute, and to that of Mr. A. Hutchinson, Past Presi- 
dent of the Iron and Steel Institute. He also 
referred to the more recent death of Sir Robert 
Mond, an old member of both Institutes. The 
decision to cancel the American meeting, continued 
Dr. Desch, had been arrived at with great regret. 
and he sincerely hoped that it would be possible to 
hold the meeting in the not too distant future, so 
that the great efforts made by the Institutes’ 
American friends in connection with the meeting 
should not be wasted. The minutes of the previous 
meeting having been dealt with, the Secretary read 
a list of the names of members, nominated by the 
Council, to be balloted for in connection with the 
election of officers for the year 1939-1940. These 
nominations comprised, as President, Dr. C. H. 
Desch, F.R.S.; as vice-presidents, Lieut.-General 
Sir Ronald Charles, K.C.B., D.S.0., Mr. Kenneth 
Gray, and Lieut.-Col. J. H. M. Greenly, C.B.E. ; 
and as members of the Council, Professor Sir Harold 
Carpenter, F.R.S.. Dr. Maurice Cook, Col. W. C. 
Devereux, and Mr. A. J. Murphy. The President 
announced that the result of the ballot would be 
declared at the annual general meeting, to be held 
in London on March 8 and 9, 1939. 


ConsTITUTION OF MaGnesium-Ricu ALLoys. 


The first two papers on the agenda were taken 
together for the purpose of discussion; they were 
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by Dr. W. Hume-Rothery, F.R.S., and Mr. G. V. 
Raynor, and bore the titles “‘ The Constitution of 
the Magnesium-Rich Alloys in the Systems Alumin- 
ium-Magnesium, Gallium-Magnesium, Indium-Mag- 


ENGINEERING. 


reagent, suggested by Professor Jones, on some 
| delicate work they had in view. In their deter- 
minations they preferred to put their trust in slow- 
rate cooling curves, keeping the allov well stirred. 
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using X-rays at high temperatures. She could not 
give Professor Hanson an answer as to what effect 
impurities had on the form of thermal-equilibrium 
diagrams. There was no way of showing that a 


nesium, and Thallium-Magnesium,” and ** Factors | It was possible to secure really reproducible results | new phase existed in a. particular alloy at a parti- 


Affecting the Liquidus, Solidus and Solid-Solubility 
Curves in Some Alloys of Magnesium.’ Both were 
presented by Dr. Hume-Rothery. In their first 


paper, the authors stated that the equilibrium | 


diagrams of all the alloys mentioned in the title 
had been determined. The liquidus and solidus 
curves for the magnesium-rich « solid solutions had 
been determined in all four systems, and the « solid- 
solubility curve ascertained in detail for the alloys 
with gallium, indium and thallium. The liquidus 
curve for the system aluminium-magnesium was 
distinctly higher than that of previous diagrams, 
but agreed well with the values given by Haughton 
and Payne for ternary aluminium-cadmium-mag- 
nesium alloys. In the system thallium-magnesium, 
the solid solubility of thallium in magnesium was 
greater at high temperatures and smaller at low 
temperatures than had been previously supposed, 
and the liquidus curve for the more concentrated 
alloys was higher. 

In their second paper, on ** Factors Affecting the 
Liquidus, Solidus and Solid-Solubility Curves in 
Some Alloys of Magnesium,” the authors stated that 
the factors affecting the solubilities of the B sub- 
group elements in solid magnesium were discussed, 
with special reference to the metals of Group III B 
of the Periodic Table. Of these elements, gallium 
was outside the zone of favourable size-factor for 
magnesium, and formed a very restricted solid 
solution, the maximum solid solubility being 3-14 
atomic per cent. of gallium. Aluminium was on the 
border line of favourable size-factor, and its solu- 


bility in magnesium, which was very small at low | 


temperatures, increased to 11-5 atomic per cent. 
at high temperatures, as compared with values of 
19-35 atomic per cent. of indium and 15-4 atomic 
per cent. of thallium for the two systems in which 
the size factor was really favourable. 

The discussion on the two papers was opened by 
Professor W. R. D. Jones, who stated that the 
Chromel-Alumel thermocouples employed by the 
authors in part of the research described in the first 
paper, might be somewhat stiff for that type of work. 
He himself preferred iron-Constantan couples, and 
had found that they could withstand a good deal 
of fairly rough usage without any appreciable 
deterioration. Data on the chemical analysis of the 
materials used would have been welcome. A great 
deal of care had obviously been taken in the tem- 
perature measurements, but, without analytical 
data, it could not ascertained whether the 
chemical determinations had been carried out with 
the same degree of accuracy. The authors had 
referred to the difficulty of etching their alloys, and 
he suggested that they might try a warm ethereal 
solution of iodine as an etching medium. 
the more unusual alloys were indeed difficult to 
etch, and this solution would reveal structures not 
shown up by other etching media. 

Dr. M. L. V. Gayler said that the authors had 


be 


re-determined the liquidus curve of the system | 


aluminium-magnesium, and had found it to be 
distinctly higher than that established by Hanson 
and herself in 1920. In this earlier determination, 
aluminium of 99-54 per cent. and magnesium of 
99-75 per cent. purity had been employed. 
the authors’ other investigations, gallium of 99-88 
per cent. purity and indium of 99-8 per cent. purity 
had been employed. These were probably as highly 
pure as it was possible to obtain them at the present 
time. In view, however, of the aluminium- 
magnesium results, she wondered whether metals of 
99-99 per cent. purity would give different results. 
The question was not one of splitting hairs, because 


it was known that very slight differences in purity | 


did have an effect on the results. 
In a brief reply, Mr. Raynor said that Professor 


| by employing cooling curves alone. 


Copper-Ricu NIcKEL-ALUMINIUM-COPPER ALLOYS. | 


The third paper considered dealt with ‘* Copper- 
| Rich Nickel-Aluminium-Copper Alloys. Part IT. 
| The Constitution of the Copper-Nickel-Rich Alloys,’ 
and was by Dr. W. O. Alexander. 


sented to the Institute in September, 1937, referred 
to the effect of heat-treatment on the hardness and 
electrical resistivity of the alloys. This had shown 
that copper-nickel alloys containing aluminium 
were susceptible to hardening by heat-treatment 
and the object of the present work was to determine 
the phase changes involved in this hardening of the 
alloys. In submitting the contribution, Dr. Alex- 
ander stated that a series of 80 alloys, containing 
from | to 35 per cent. of aluminium, had been made 
in a small high-frequency furnace and cast in }-in. 
diameter cylindrical chill moulds. The phase 
changes which these ternary alloys underwent on 
heat-treatment had been studied by thermal 
analysis, and by micrographic and X-ray methods. 
The solidus and solid-solubility limits had been 
determined and the copper-rich corner of the dia- 
gram investigated in very considerable detail. 

The discussion, in which Dr. A. J. Bradley, 
Dr. W. Hume-Rothery, Mr. A. J. Murphy and the 
President took part, dealt chiefly with a number 
of points of detail of the ternary system which, it 
was agreed, needed further investigation. In con- 
| clusion, Dr. Desch stated that investigators engaged 
on the determination of ternary-alloy systems had 
to employ triangular diagrams of very large size 
and models, and it was difficult to reproduce these 
|in a contribution to the Institute. 





CONSTITUTION OF ALUMINIUM-ZINC ALLOYS. 


The last paper taken at the morning session bore 
the title, ‘**The Constitution of Aluminium-Zinc 
Alloys of High Purity : The Nature of the Thermal 
Change at 443 deg. C.” It was by Dr. M. L. V. 
Gayler and Mr. FE. G. Sutherland and was presented 
by the latter. The authors stated that they had 
|re-determined the liquidus and solidus curves of 
high-purity aluminium-zine alloys over a range of 
composition of 40 to 100 per cent. zine by weight. 





It may be re- | 
called that Part I of the research, which was pre- 


cular temperature unless it was etched at that 
temperature, as indicated in the paper. 

At this stage of the proceedings the President 
| adjourned the meeting until 2.30 p.m. 


>| TARNISHING OF SILVER AND OXIDATION- RESISTANCE 


oF COPPER. 

The first two papers presented at the afternoon 
| session of the meeting were taken together for the 
| purpose of discussion. Both contributions were by 
| Dr. L. E. Price and Dr. G. .J. Thomas, who, it was 
explained, were absent in the United States. ‘The 
first paper, entitled ** The Tarnishing of Silver and 
Silver Alloys and its Prevention,’ was presented on 
| behalf of the authors by Professor R. 8S. Hutton. 
and the second, ‘* Oxidation-Resistance in Copper 
Alloys,” by Dr. U. R. Evans. 

In their paper on the tarnishing of silver and 
| silver alloys the authors stated that 70,000 specimens 
|of pure silver and of 100 of its alloys had been 
exposed for periods of up to one year in 15 different 
| locations, mainly in living rooms and kitchens. The 

tarnishing had been followed by the observation of 
| the tarnish colours produced, and also by an electro- 
| metric method. Although previous investigators 
| had shown that oxide films might retard tarnishing, 
|hitherto it had not been possible to explain why 
some oxides had a particularly high protective effect 
j}against oxidation or tarnishing. Moreover, alloys, 
|for example those containing aluminium, which 
had not previously been found to be tarnish- 
| resistant, became tarnish-resistant when the alloy 
was heated under such conditions that only the 
aluminium was oxidised, giving rise to an invisible 
film of pure alumina. Tarnish-resistant films could 
not be formed by heating these alloys in air, owing 
| to the fact that both the silver and its alloy con- 
| stituents oxidised simultaneously. Optimum results 
could only be expected with pure films of such 
| oxides as alumina and beryllia, when free from silver 
| oxide. 

| Two methods had been developed for the forma- 
tion of such films. In the first, selective oxidation 
of aluminium or beryllium in the silver alloy was 
obtained by heating in hydrogen containing 0-1 mm. 
| partial pressure of water vapour, to give a film 
| of pure alumina or beryllia. In the second method, 





Some of | 


|The recent paper by W. L. Fink and L. A. Willey, | transparent cathodically-deposited films of these 
read in the United States, had been studied, with | Oxides were superimposed on pure silver and its 
regard to the possibility of the non-existence of a lalloys. Such oxide films were found to be highly 


peritectic reaction at 443 deg. C. The present work | protective against tarnishing. 
indicated that the liquidus curve showed no in- In their paper on “ Oxidation-Resistance in 
flexion and that no definite peak occurred on inverse- | Copper Alloys”? the authors stated that small 


rate curves, such as would be expected by analogy | cylindrical specimens of copper and of two alumi- 
with other transformations. This suggested that | nium-copper alloys, containing 2 per cent. and 5 per 
no peritectic reaction occurred at 443 deg. C., and | cent. of aluminium, respectively, were machined 
that another explanation must be sought. The | from extruded rod. They were finished with fine 
heat-change which occurred over the range of |emery, degreased with acetone, and weighed. 


In | 


temperature 440 deg. to 470 deg. C., had, in fact, 
| been shown to be due to a marked change—of 
about 12 per cent. zinc by weight—in the com- 
position of the primary aluminium phase, which 
took place during solidification over a very smail 
temperature interval, namely, approximately 12 
deg. C. 

Professor D. Hanson, who opened the discussion, 
stated that work done with very pure metals pro- 
vided a fair case for the reconsideration of the 
diagram. He wondered, however, whether or not 
impure materials gave rise to a different form of 
|diagram. Dr. W. Hume-Rothery, F.R.S., who 
| spoke next, thought that cooling curves should be 
taken in a liquidus determination and that the 
| authors’ statements that the liquidus curve did not 
show an inflexion were open to doubt. On the 
other hand, the authors’ data for the solidus were 
| free from objection and carried weight. The next 





Jones would find that the Chromel-Alumel thermo- | speaker, Mr. G. V. Raynor, asked for further de- 


couple could also withstand fairly rough handling | tailed analysis of some of the alloys considered and 


without appreciable deterioration. The chemical | added that the etching of alloys et the temperature of 
analysis of many of the metals used had been con- | annealing, as the authors had done, was interesting, 
ducted by firms of professional chemists who would, | but the process must be used with caution. In a 
no doubt, object to reveal details of their methods. | brief reply, Dr. Gayler said that the only method 
The authors would certainly try out the etching | which would solve certain problems was that of 


| Selective oxidation was carried out in a 2-in. diameter 
silica-tube furnace: having a uniform temperature 
zone of 12 in. The specimens were supported on 
| platinum, and heated at 800 deg. C. for 15 minutes 
in a hydrogen atmosphere with 0-1 mm. partial 
| pressure of water vapour, obtained by bubbling 
| purified hydrogen through a solution containing 
84 per cent., by weight, of sulphuric acid. After 
this treatment the alloy containing 5 per cent. of 
aluminium was unaltered in appearance, but the 
| colour of the alloy containing 2 per cent. of alumi- 
nium had changed to one more nearly approximating 
to that of pure copper, presumably owing to surface 
impoverishment of the aluminium resulting from 
the formation of an invisible layer of alumina. 
These treated specimens were then heated, together 
with untreated specimens, in pure oxygen at 
800 deg. C. for a period of four hours, and the weight 
increases observed. The specimens of 5 per cent. 
aluminium-copper alloys showed no trace of 
darkening and, apart from a slight fading of colour, 
could not be distinguished from a freshly-abraded 
specimen. The untreated alloy, on the other hand, 
was covered with a black adherent oxide film. The 
results on the alloy containing 2 per cent. of 
aluminium were less regular, but in the optimum 
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case the pre-treated alloy was found, after oxidation, 
to covered with an invisible film of alumina, 
small areas of copper oxides occurring at discon- 
tinuities in the alumina film. Although optimum 
results were not obtained in all the experiments, in 
every case a selective oxidation resulted in increased 


be 


resistance to oxidation. 

The discussion was opened by Mr. A. 
who stated that he had done some work 
lines outlined by the authors, and he could 
stantiate all the benefits claimed by them for the 
oxide film in so far as flat surfaces were concerned. 
When, however, it came to heating large articles, 
especially those embodying hollow portions, the 
difficulties became more pronounced. The heating 
on an industrial scale of articles in hydrogen con- 
taining 0-l mm. partial pressure ot water vapour 
presented difficulties, and in the case of hollow 
silver articles the outside was found satisfactory 
hut the inside was subject to tarnishing. While, 
moreover, the film formed appeared satisfactory, 


R. Powell, 
the 
sub- 


it would be necessary to determine its * scratch 
resistance, In his opinion the process would be 
valuable for ornamental articles rather than for 


those used in the kitchen or dining-room. It would 
probably be difficult, for example, to clean food 
particles from articles without injuring the film. He 
hac carried out a few experiments on the 
5 per cent, aluminium-copper alloy \s in the case 
of certain of the silver alloys, some of the oxide films 
obtained were not absolutely transparent ; a slight 
degree of visible in certain lights 
and when the articles were looked at from certain 
ingles. Some idea of the protection afforded by 
these films could be gathered from the fact that 
both silver and copper articles, kept for some time 
in a fume cupboard where a deal of HS 
work was done, had not tarnished except for one 
or two spots due to finger-marks. He wondered, 
however, how long the film would last when exposed 
to “alternate wet and dry” conditions. The 
suthors had spoken of cathodically-deposited films, 
and he would like to know whether they had also 
tried an anodic method. 

Dr. W. H. J. Vernon congratulated the authors 
on the ingenious way in which they had tackled the 
problem, and emphasised their point that it was 
necessary to employ a special technique in carrying 
out the preliminary oxidation process. The authors 
had said, in their first paper, that electrodeposited 
metal sometimes had a somewhat greater resistance 
to tarnish. It was interesting to note that the 
same thing had been observed with electro-deposited 
nickel, which did show greater resistance than the 
massive metal. The next speaker, Mr. H. A. 
Sloman, stated that the authors, at the beginning 
of their paper, in their references to previous work 
the production of non-tarnishing silver, had 
quoted his researches in connection with the 
vddition of beryllium to silver, in which he had 
found that the beryllium conferred resistance to 
tarnishing. They had repeated this work and had 
found that, on occasion, they had obtained protec- 
tion, but that the improvement lacked certainty 
and uniformity. In his work he had obtained 
consistent results because a long previous investiga- 
tion on beryllium had made him familiar with the 
peculiarities of the metal. Beryllium alloys had 
two characteristics, namely, they were subject to 
intense segregation and they had a tendency to 
form structures. Hence, inattention to 
either of these characteristics might lead to incon- 
sistent He also would like to know how 
the surfaces treated by the new process would resist 


also 


bloom was 


good 


on 


coarsest 
results, 


scratches 


CopreR-ALUMLNIUM .\LLOYS. 

Che third paper considered in the afternoon was 
by Dr. M, L. V. Gayler, and was entitled “‘ Some 
Characteristics of Copper-Aluminium Alloys made 
from Aluminium of Very High Purity. The author 
stated that during the course of an investigation on 
the age-hardening of alloys of the Duralumin type, 
the purity of the aluminium used gradually im- 
proved. The advent of Hoopes’ aluminium of 
9-96 per cent. purity, prepared by the Aluminium 


Company of America, however, marked the 
beginning of a new epoch. The most striking 
result obtained by the use of this high-purity 


aluminium was the marked age-hardening of straight 


| 99Or 
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copper-aluminium alloys at room 
The present author and G. D. Preston, however, 
noticed certain irregularities in the hardness of the 
material, it being found almost impossible to 
obtain regular hardness values from the alloy 
containing 4 per cent. copper only. It was thought 
that segregation of the copper was a possible cause 
of this irregularity, a view that was supported by 
the difficulty of obtaining good X-ray photographs 
of the alloy. Recently, a modification of Hoopes’ 
process had resulted in the supply of French 
aluminium of 99-99 per cent. purity on a com- 
mercial basis. By using this aluminium the irre- 
gularities mentioned above became accentuated to 
a very marked degree. The magnification of the 
discrepancies suggested that the extreme purity 
of the aluminium was reponsible for the unexpected 
results. It was suggested that the lack of homo- 
geneity in the age-hardening of these alloys was 
due to the fact that, in the first place, the alloy was 
not easily work-hardened, owing to the aluminium 
matrix being plastically deformed without appre- 
ciable work-hardening, probably on account of 
partial self-annealing during working. Secondly, 
the particles of CuAl, acted in a manner similar 
to that of the hard particles in a bearing metal 
and were, consequently, little deformed except 
under special conditions. 


Dr. H, Sutton, who spoke in the discussion, said | 


that some time ago he had come across a Duralumin 
forging which would not age-harden properly. He 
thought that when using aluminium of high purity 
the ground mass of the alloy was so soft that, in 
hot deformation, the particles were not broken up. 
The President, who closed the discussion, thought 
that the explanation that highly-purified alu- 
minium was so soft that it flowedover the particles 
was not an unreasonable one. Incidentally, he had 
actually been told by manufacturers that it was 
difficult to make an age-hardening alloy using 
aluminium of extreme purity. The microstructures 
of two chill-cast alloys cach containing 40 per cent. 


of copper, the one made with high-purity and the | 


other with commercial aluminium of 99-6 per cent. 
purity, had been given in the paper and the differ- 
ence in their appearance was remarkable. Dr. Gayler, 
in a brief reply to the discussion, again emphasised 


the peculiar characteristics of the alloys under 
investigation. 
Trxn-Ricu Antrimony-Tisx ALLoys. 


A Study of the Mechanical Properties of Tin- 
Rich Antimony-Tin Alloys,” by Professor D, Han- 
son and Dr. W. T. Pell-Walpole, constituted the 
Jast paper considered at the meeting. Professor 
Hanson, who presented the contribution, stated 
that tensile and Brinell tests had been carried out on 


| alloys containing from 2 per cent. to 18 per cent. of 


antimony in the form of machined chill-cast speci- 


mens, rolled strip, and extruded wire. In any 
condition, little improvement was obtained by 
using more than 9 per cent. of antimony. The 


effect of progressive amounts of cold-work on the 
Brinell hardness of three alloys had been studied. 
Alloys containing 4-5 per cent. or 7 per cent. of 
antimony could be permanently hardened by 10 per 
cent. to 30 per cent. reduction, but an alloy con- 
taining 14 per cent. of antimony could not be 
permanently hardened even by small amounts of 
reduction, and severe cold-work produced pro- 
nounced softening. Annealing restored the hard- 
ness to the chill-cast value in each case. It was 
suggested that grain-size might be an important 


factor in work-softening and in the subsequent | 


recovery by annealing. The effect of various forms 
of heat-treatment the Brinell hardness and 
tensile strength had been studied. Quenching from 
produced a slight improvement in 


deg. C. 


alloys containing more than 10 per cent. of antimony, | 
but had no effect on alloys of lower antimony | 


content. Tempering at 100 deg. C., after quenching 
from 215 deg. to 240 deg. C., caused softening in 
alloys containing more than 12 per cent. of anti- 
mony, but the same treatment produced temper- 
hardening in alloys containing from 7 per cent. 
to 10 per cent. of antimony, the maximum effect 


being obtained with 9 per cent. of antimony. | 


Throughout the research it had been noted that 
grain-size might have a considerable effect on 
tensile strength and on strain-hardening properties 


|his retirement 


| mainly on railway construction. 
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temperature. and a detailed investigation of this effect in some 


typical tin-rich alloys had been commenced. 

No discussion followed the presentation of this 
paper, the President stating that this was no doubt 
due to the contribution constituting a record 
of facts which were not open to dispute. Dr. 
Desch then thanked the authors of all the papers 
for their contributions and proposed a vote of 
thanks to the Institution of Mechanical Engineers 
for the accommodation they had kindly afforded 
for the meeting. He added that the Institute 
had held its meetings on the Institution’s premises 
continuously for the past 30 vears. 





THE LATE MR. DAVID HAY. 

We regret to record the death of Mr. David Hay, 
which occurred after a long illness, at Flimwell Grange. 
Hawkhurst, Kent, on October 30. Mr. Hay. who was 
a partner in the firm of Messrs. Mott, Hay and Anderson, 
consulting civil engineers, 9, Iddesleigh House, Caxton- 
street, London, S.W.1, was born on April 10, 1859. 
At the age of 18 he became a pupil of his father, and, 
on the conclusion of his apprenticeship, was appointed 
contractors’ engineer upon the construction of the 
Great Northern and London and North-Western Joint 
Line from Newark to Tilton and Leicester, a total 
length of track of 44 miles. Upon the completion of 
this work he was engaged, during the years 1884 and 
1885, on the construction of a new dock at Silloth, 
Carlisle, but in 1886 he returned to railway work, and 
the two following years were spent on the widening 
of the North Eastern Railway lines in <‘e neighbour- 
hood of Newcastle-upon-Tyne. Mr. Hay came south 
in 1889 to take up the position of contractors’ engineer 
on the construction of the City and South London 
Tube Railway, and upon the completion of this work 
he was placed in charge of the widening of the Great 
Northern Railway main line in the vicinity of Grantham. 

In 1892, Mr. Hay was appointed senior resident 
engineer, in charge of the construction of the Blackwall 
Tunnel, for the London County Council. This work 
was opened by H.M. King Edward VIT, when Prince 
of Wales, on May 22, 1897. Soon afterwards, Mr. Hay 
entered into partnership with the late Sir Benjamin 
Baker and Mr. (afterwards Sir) Basil Mott, who, as 
recorded on page 331, ante, died on September 9. The 
firm subsequently became Messrs. Mott, Hay and 
Anderson, and Mr. Hay continued to be oceupied 
Among other works 
with which he was connected was the reconstruction of 
the City and South London Railway during the years 
immediately following the war, and from 1924 to 1926 he 
was engaged on work connected with the extension 
of this line from Clapham Common to Morden. Mr. Hay 
was elected an associate member of the Institution 
of Civil Engineers on May 3, 1892, and was transferred 
to the class of member on January 8, 1895. In April. 
1897. in collaboration with the late Mr. (afterwards 
Sir) Maurice Fitzmaurice, he presented a contribution 
to the Proceedings of the Institution entitled ~ The 
Blackwall Tunnel.” for which the authors were awarded 
Watt Medals and Telford Premiums. 





THE LATE PROFESSOR W. H. 
MERRETT. 

Many of our readers will learn with regret of the death 
of Professor William Henry Merrett, which took place on 
October 29. Professor Merrett, who taught metallurgy 
at the Royal School of Mines, London, for 
36 years, was the only son of Mr. Henry Merrett, 
and was born on December 18, 1871. He was educated 
at St. Olave’s Schoo], London, and entered the Royal 
School of Mines as a student of metallurgy in 1891 
Gaining the A.R.S.M. in 1894 with first-class honours, 
he remained at the School as demonstrator in metallurgy 
for a further year. In 1895, he was appointed junior 
research assistant in the research laboratory of the 
Royal Mint under the late Sir William Roberts-Austev. 
who at that time also occupied the Chair of Metallurgy 
at the Royal School of Mines. In 1898, he became 
senior research assistant, a position he continued to 
occupy until 1901. During the six years spent at the 
Roval Mint, Merrett was engaged on researches con- 
nected with the Alloys Research Committee of the 
Institution of Mechanical Engineers, on investigations 
for H.M. Explosives and Ordnance Committees. and 
on the metallographical examination of steel rails for a 
committee of the Board of Trade. In 1901, he returned 
to the Royal School of Mines as instructor in metal- 
lurgy, and when the School became one of the con 
stituent colleges of the University of London, in 1908. 
he was made lecturer, which position he continued to 
oceupy until 1911. In that year he was appointed 
assistant professor, and served in that capacity until 
in 1937. Professor Merrett) was for 
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many years an enthusiastic volunteer, and during the | Chair of Coal Gas and Fuel Industries at Leeds Univer- 
war he served for some time with the London Electrical | sity and placed on record its appreciation of his high | 
Engineers as major. Afterwards he became chief | services to the gas industry. Attention has been | as displacement of its various parts will invalidate the 
instructor in metallurgy, chemistry and explosives at | given to the desirability of increasing the scope of the | calibration ; it should be returned to the makers every 
the Ordnance College, Woolwich, until 1919. He was | centralised research of the gas industry and of the | six months for calibration. 

the recipient of the Territorial Officers’ Decoration, and | most appropriate means of increasing the usefulness} An account was given in the report of the method of 
retired from the Territorial Army, under the age | of the research organisation of the Institution. It is | calibration of the burner. It is to be noted that the 
limit, in 1926. Professor Merrett was a member of | recognised that the direct expenditure on research | air-gas ratio is not even approximately proportional 
a number of scientific bodies. He was elected a| through the Institution of Gas Engineers is relatively | to the air-shutter reading. The apparatus is highly 
member of the Institution of Mining and Metallurgy | small in comparison with the importance of the industry | susceptible to the purity of the atmosphere, especially 
in 1902, a member of the Iron and Steel Institute in | and the value of the results that might be obtained.| when contamination arises from the presence ot 


|the scale. It is therefore of the utmost importance 
| that the burner should not be disturbed in any way. 





1904, and a Fellow of the Institute of Chemistry in 
1905. He was also an original member of the Institute 
of Metals, and was for many years a Fellow of the 
Chemical Society. 








THE STRUCTURAL PROBLEM IN 

AIR-RAID PRECAUTION WORK. 
THE report of a Committee, which was appointed 
by the Council to consider the problems arising out of 
air-raid precautions as affecting the structural engineer 


and his client, has now been issued by the Institution 


of Structural Engineers, 11, Upper Belgrave-street, 
London, 8.W.1, at the price of 1s., post free. It con- 
sists essentially of two parts: A digest of published 
information, which has been abstracted from several, 


not very numerous, sources, and a series of recommen- | 


dations for protecting existing buildings. Other sections 
dealing with air-raid shelters and new buildings are 
to be published later. This procedure is explainec 
by a statement in the foreword to the effect that it had 
originally been intended to make an exhaustive study 
of the problem and not to publish anything until many 
experiments had been completed. Unfortunately, the 
adoption of this wise and scientific course was pre- 
vented by the European crisis which indicated, among 
other things, that the presentation of an immediate 
report might be of greater public service than some- 
thing more elaborate at a later date. To enable this 
to be done the Committee met almost daily for two 
weeks and they suggest that this fact should be allowed 
to temper any criticism of these efforts that might 
arise. 

Stated broadly, the problem the Committee had to 
consider was how to provide a measure of protection 
for certain things against certain forces and the con- 
sequential effects of those forces. This necessitates a 
study of the forces exerted by the various types of 
bomb and of such consequences of these forces as 
collapse and fire. In this connection, protection has 
to be afforded to human life under varying conditions 
as well as to machinery and plant in operation and to 
documents of various kinds. This protection may 
have to be complete or partial and may be required 
in existing buildings, independent shelters and new 
buildings. In discovering the solution of this problem 
the account which given of the actual con- 
struction of the bombs which may be employed in 
aerial warfare should be found useful, as well as of the 
way in which these bombs fall and the destruction 
they may cause by impact, penetration, fragmentation 
or explosion. This portion of the report is usefully 
supplemented by an account of the observed effects of 
verial attack, which are based on experiences actually 
met with in Spain and in China. The data have been 
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carefully connoted and arranged in a form which should | 


prove highly useful for the purpose for which it is 
intended. A considerable amount of valuable infor- 
mation regarding the probable resistance of materials 
and structures to bombs of various kinds is also given. 

The second part of the report, as _ previously 
mentioned, consists of the Committee’s own recom- 
mendations for protecting existing buildings, and 
covers such points as the strength and strutting of 
floors against collapse, protection against blast and 
splinters, incendiary bombs, high-explosive bombs, 
and gas, and the relative merits of different types of 
buildings. Some general recommendations on such 
matters as trenches, revetments and covers are also 
given, 








THE INSTITUTION OF GAS 


ENGINEERS. 

THE tenth annual autumn research meeting of the 
Institution of Gas Engineers was held on November | 
and 2 at the Institution of Mechanical Engineers, 
Storey’s-gate, London, under the chairmanship of the 
senior vice-president, Mr. George Dixon, M.Inst.C.E.. 
in the unavoidable absence through indisposition of 
the president, Mr. Robert Robertson, M.Inst.C.E. 
The general report of the Research Executive Com- 
mittee was taken as the first item on the agenda. For 
the most part, this consisted of a summary of the work 
of the year, which was reported in more detail in the 


several papers presented to this meeting, and it is|an essential pre-requisite to satisfactory calibration. 
unnecessary here to refer to these sections of the! The scale of the A.T. burner is empirical and is estab- 
The committee recorded the retirement of | 
the Livesey Professor, Mr. John W. Cobb, from the | 


report. 


| closely than has hitherto been the case, if uniform 


A large amount of work, however, is done in the | products of combustion. The limit of 0-2 per cent. of 
| laboratories and workshops of individual gas companies, CO, suggested on the instruction sheets issued with 
) and by plant and appliance manufacturers. It is felt | the A.T.B. is the upper permissible limit, and even 
that there should be better co-ordination of all this| this amount will cause readings to be two to three 
work and a strengthening of weaknesses where they | units too high. Erratic readings may arise from relative 
| are found to exist. Means should also be found | movement of burner stem, air-intake cone, and injector, 
| whereby the accumulated and accumulating store of | caused by jolting in transit, or by attaching and 
| knowledge may be made more readily available for | removing the rubber tubing of the water connections. 
| practical application. With this in mind, and through | The zero reading may change gradually by wear of the 
the ready co-operation of gas undertakings and members | screw threads controlling the air-shutter, or in steps 
of the Society of British Gas Industries, the committee if the lock-ring holding the dial slips. A gradual 
has recommended to the council that a survey should change in reading may also be caused by accumulation 
be made of the resources for research existing within | of dust in the burner stem, air-slot, or gas nipple. Tar 
| the industry. | fog or gum would exercise a similar action. Few 
During the year, the committee has voted funds for | systematic observations of the A.T.B. numbers of 
| the support of five investigations conducted by bodies | public gas supplies have been published up till the 
| outside the gas industry proper. These relate to:| present time and it is therefore difficult to form an 
j (1) ventilation (in collaboration with the London | estimate of what may be regarded as a typical or 
| School of Hygiene and Tropical Medicine); (2) the | reasonable degree of variation. Daily readings have 
| anomalous fact that the characteristic smell caused | been made of the Leeds gas produced without any 
| by incomplete combustion is not quantitatively asso-| precautions to keep a constant A.T. burner number. 
ciated with the production of carbon monoxide (in | It was found that the A.T.B. number of the gas supplied 
| conjunction with Cambridge University) ; (3) elucida-| to the town varied between 66 and 57-6, 82 per cent. 
| tion of the problem of preventing noise due to aeration | of the readings falling within +2 units of the average 
| in gas appliances (in conjunction with the National | value; at the outlet of the benzole plant, /.e., before 
| Physical Laboratory); (4) the stresses in the guide | the holder, the variation was from 73 to 63-3, only 
| rails and rollers of spirally-guided gasholders, involving | 65 per cent. of the readings falling within 2 per cent. 
| mathematical analysis and wind-tunnel experiments | of the mean. 
| (at the National Physical Laboratory) ; and (5) funda- In some experiments upon the effect on the readings 
mentals of furnace design and operation (at the City | of the test burner of adding certain gases to Leeds 
}and Guilds College in conjunction with the Research | town gas, it was found that inerts, without exception, 
| Council of the British Iron and Steel Federation). | caused a lowering of the A.T.B. number, and that the 
Special attention was drawn to the publication of a | depression was different for equal volumes of nitrogen, 
| book prepared by Dr. A. Key entitled Gasworks | carbon dioxide, air, and oxygen, increasing in that 
| Ejfluents and Ammonia, to which all members of the| order. In these experiments the addition of inerts 
| Liquor Effluents and Ammonia Committee have con- | reduced the calorific value of the gas; w hen, as in 
| tributed. It comprises not only a summary of the | normal practice, the addition of inerts was compen 
| work and investigations of the Liquor Effluents and | sated by enriching the gas to maintain constant 
Ammonia Committee and its predecessors of the | calorific value, the net effect appears to be to increase 
| Institution, but a comprehensive review of the present | the A.T.B. number. Where there could be no objec- 
| State of knowledge regarding the various problems | tion to the use of a naked light, the aeration test 
| connected with the recovery and utilisation of gas-| burner might be similarly applied to observation of 
works ammonia and the disposal of effluents. the rate of clearing of various units of gas-works plant, 
thereby reducing waste of time and gas expended in 
scavenging before putting the plant into commission. 
The A.T.B. number enables the progressive diminution 
of air in the outgoing mixture to be followed, until the 
attainment of a constant value indicates that the appar- 
atus contains 100 per cent. of gas. Naturally, the burner 





COMBUSTION CHARACTERISTICS OF TowN Gas. 
| The meeting then proceeded to discuss the 42nd 
| Report of the Joint Research Committee of the Insti- 
| tution and Leeds University, which deals with the 
combustion characteristics of town gas, this communi- 


|eation being entitled: “ Part III. Properties and | cannot be so used until risk of explosion has disappeared. 
| Method of Use of the Aeration Test Burner.” The ae ere 
| work, which was carried out by Mr. J. W. Wood, qc aes ee 


The first report of the Gasworks Safety Rules Com- 
mittee was taken next. Voluntary rules for the safe 
operation of purifiers, which have been drawn up by 
the committee and its predecessors, are printed in an 
appendix to this report. Special precautions are 
recommended to ensure that no naked lights or matches 
can be used in the vicinity of the purifiers; that the 
purifier houses shall be adequately ventilated ; that 
fire-fighting appliances shall be at hand; and that 
spark-arresters shall be fitted on all yard locomotives. 
A proper supply of water is to be maintained for water 
sealed valves, care being taken that this does not 
freeze. The temperatures of the purifiers and the 
positions in the series of a purifier that is to be changed 
are to be determined by competent persons, who are 
to be present during all stages of any work involving 
shutting off, opening or putting purifiers to work. 
A safety blow-off pot should be arranged between the 
exhauster outlet and the purifiers to operate if safe 
pressures are exceeded. Wooden mallets are to be 
used for loosening lid fastenings, &c. When a purifier 
is to be opened, it should be first tested to ensure that 
there is no leakage of gas into it, by releasing the 
pressure and noting the maintenance of level gauge 
conditions, after which if the test is satisfactory the 
cover can be raised. Care must be taken before com- 
mencing emptying that it is safe to do so, and once 
emptying has begun it should be continued until the 
box is completed. Freshly discharged oxide must be 
kept under observation to watch for spontaneous 
ignition. When a newly-filled box is put into commis- 
sion, it should be first ‘“‘ blown through” by opening 
the air-valves on the covers and admitting gas, It is 
then to be proved tight. If not required for immediate 
use, it should be left under gas pressure. All electric 
fittings must be of flame-proof construction, or must 
not be operated if there is any danger of an explosive 
mixture being present ; certain alternatives to flame- 


assisted by Dr. A. H. Eastwood, was projected as a 
guide to other workers who are using the A.T. burner 
on a gas supply as an indicator of the behaviour to be 
expected of the gas in appliances, the object being to 
co-relate the behaviour of a gas in the test burner 
with that in an ordinary burner. The effects of atmo- 
spheric pollution upon the indications of the instrument 
were examined, and also the consistency of readings 
of a particular burner over a prolonged period. The 
A.T. burner was developed as an alternative to the 
apparently impossible feat of deriving a fundamentally 
sound formula that would express the combustion 
characteristics of gases. Although some 50 of these 
burners are already in use, the report contains a 
warning that the suitability of this type of instrument 
for assessing combustion characteristics of gas is still 
sub judice. Certain improvements have already been 
made and an improved type is in production. The 
burner consists of a tube of } in. internal diameter and 
| 12 in. long, with a small water jacket near the mouth 
to minimise thermal disturbances. The primary air is 
| controlled by a calibrated disc which closes or opens 
| the mouth of the mixing cone, the reading on this 
disc being regarded as expressing the combustion 
| characteristics of the gas. The inner cone of the burner 
is regulated at } in., the gas burning at the rate of 
| 3-6 cub. ft. per minute under a pressure of 2} in. w.g. 
The report contains detailed instructions regarding the 
precautions to be observed and also reproduces the 
| instructions given by the makers, Messrs. Alexander 
| Wright and Company, Limited. It has been found 


| that certain dimensions must be adhered to more 


| 











results are to be attained, accurate production being 


lished by direct comparison with a master burner. 
No means exist whereby the user can check or re-set 
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proof enclosure, such as segregation, or forced ventila- 
tion, may be permitted by the Home Office. 

The external corrosion of gasholder sheeting below 
the water line in the cups of water-sealed holders may 
be obviated by keeping the cups properly filled with 
clean water. Corrosion occurs at the bottom of cups 
and is probably caused by slurry, which collects there ; 
this slurry should be removed once a year. From time 
to time accidents have been reported through faulty 
operation of anti-freezing gear, resulting in the siphoning 
of sealing water from cups of water-sealed gasholders. 
Experience has shown that this siphoning of water 
from the cups of water-sealed holders is due to a 
vacuum being formed in the steam or hot-water supply 
pipe when the steam or hot water has been shut off 
at ground level. The injector or steam jet being 
submerged in the cup, the water is sucked back and 
should the drain cocks be open at the foot of the stand 
supply pipe the water will be siphoned out to the depth 
of the injector or jet in the cup. These injectors should 
not be placed too deeply in the cup, as not only is 
better circulation of water obtained near the surface 
but an additional safeguard is given against sucking 
back should the anti-vacuum valve fail. As an addi- 
tional precaution against siphoning, a non-return valve 
may also be.fitted to all the anti-freezing apparatus. 
The importance is emphasised of operating all gasworks 
valves at regular intervals to ensure that they are in 
working order. It is pointed out that A.R.P. respirators 


do not give protection against carbon monoxide, and | 


emergency A.R.P. repair gangs should be provided 
with respirators specially adapted to deal with war 
gases simultaneously with coal gas, or, alternatively, 


be trained in the use of oxygen-breathing apparatus. | 


The Institution’s gasholder record sheets are in general 
use for recording gasholder inspections, and can be 
obtained from the Institution offices. A special sheet 
has been compiled for keeping the inspection records 
required by the Factory Act. 

This report evoked considerable discussion, in the 


course of which Mr. Andrews, chief engineer of the South | 
Metropolitan Gas Company, urged that these so-called | 


voluntary rules should be regarded as compulsory 
upon every gas engineer. He drew 
desirability of inspecting all valves regularly and of 
recording the inspections as a matter of routine, since 
periodic operation alone did not ensure that the valves 
remained in good order. Valves were a key part of 
the safety seal between the exhauster and the purifiers. 
\ safety seal should also be placed between the retorts 
und the exhauster, especially as a measure of A.R.P. 
Mr. Andrews, and other engineers, emphasised the 
desirability of purging gas plant of all types with 
waste gas (products of complete combustion); one 
type of machine for this purpose was described at the 
last Institution Research meeting (See ENGIneer- 
ine, vol. exliv, page 697, 1937). Mr. Madden, chief 
engineer of the Cardiff Gas Company, referred to the 
importance of examining structures regularly, parti- 
cularly when exposed to gases, steam, &c., as in retort 


houses, 
Mr. Pearson, chief engineer of the Birmingham 
Corporation Gas Department, urged that a con- 


tidential dossier on all mishaps at gasworks should be | 


prepared by the Institution to serve as the basis for 
future safety rules. Mr. Leonard Hartley, technical 
director of Messrs. Clayton, Son and Company, Limited, 
speaking also in his capacity of chairman of the Gas- 
holder Section of the Society of British Gas Industries, 
gave examples of safety measures applied to gasholders 
and welcomed the research, in which he was participat- 
ing, into the design of spiral-guided gasholders. Im. 
provement in design was possible and would lead to 
greater safety and lower upkeep costs, which were 
the subject of constant Shought by gasholder con- 
structors. He believed that much good would result 
from the application of science to the design 
holders, particularly if the work were extended to 


embrace abnormal occurrences such as the stresses in | 
The Society | 


holders on foundations which had settled. 
of British Gas Industries welcomed this opportunity of 
collaborating with the production side of the industry. 


Tue Ineiuence or Furnace ATMOSPHERE ON SCALING. 


The last paper upon the agend: forthe morning session 
was the Institution Gas Fellowship report for 1936-38, 
entitled 
the Scaling of Mild Steel at Temperatures from 1,200 
deg. C. to 1,400 deg. C.” This report, which was pre- 
sented by Mr. A. A. Taylor and Professor Cobb, was a 
continuation of earlier work at 1,000 deg. C. 
experimental method consisted in a simple arrange- 
ment whereby a specimen of metal was subjected to a 
stream of gas at the required temperature and of the 
required composition for a known period, generally 
only a few minutes on accaunt of the rapidity of scaling. 
The specimens used in the experiments were cylindrical | 
in shape, having a diameter of 0-600 in., and a thickness 
of 0-400 in. They were made from a bar of mild steel 
of the following composition: carbon, 0-13 per cent. ; 
silicon, 0-10 per cent. ; sulphur, 0-03 per cent.: phos- 


attention to the | 


of | 


“ The Influence of Furnace Atmospheres on | 


The | 


ENGINEERING. 





phorus, 0-03 per cent. ; and manganese, 0-55 per cent. 
The chief difficulty which was encountered in the first 
| experiments was caused by the extraordinary chemical 
| activity of the molten scale, and many experiments 
were made to find a material which could contain it. 
| Trays were made of pure alundum, of alundum filled 
| with magnesium oxide, of chromic oxide, of zirconia 
; and of palladium foil, but none of these would hold 
| the scale at the temperatures required, and eventually 
platinum foil had to be used. The principal results | 
obtained by these experiments were: (a) the enormous 
| effect in increasing scale production of the use of the 
higher temperatures as compared with the effects of 
| the presence of free oxygen or sulphur dioxide ; (6) the 
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| ENGINEERING TRAINING AND 
EDUCATION. 

Transport Correspondence Course.—A course in- 
tended for the training of salesmen of commercial 
motor vehicles by correspondence, has recently been 
prepared by Mr. H. Scott Hall, M.LA.E., M.I.T.A.. 
and Mr. L. W. J. Hancock. It will embrace sales- 
manship, psychology, transport law, modern com- 
mercial vehicles, road-transport economics, engines 
and running costs, Diesel engines, and other subjects. 
Further particulars regarding the course may be 
obtained from Mr. H. Scott Hall, 6, Tudor Chambers. 
Station-road, Wood Green, London, N.22. 

Scholarship in Naval Architecture.—The Martell 
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bad effects of sulphur dioxide, although these become 
relatively of less importance at high temperatures ; and | 
(c) the comparatively small effects in reducing scaling 
| of carbon monoxide when used in such quantities as 
4 per cent. An interesting point brought out was the 
rapid rise in scaling rate which occurred when the 
liquefying temperature was approached, followed by 
a comparatively slow rate of increase with temperature | 
when liquid scale had been formed. 

At temperatures above 1,000 deg. C., the effect of | 
the neutral atmosphere increased greatly. Whereas at 
| 1,000 deg. C., the increase in weight over a 1-hour period, | 
as previously determined, had been 0-0075 gramme 
per sq. cm., at 1,200 deg. C., it was found in these 
‘experiments to be 0-0446 gramme per sq. cm. in 
}-hour, and at 1,300 deg. C., scaling for }-hour caused 
an increase of 0-0614 gramme per sq. cm. The 
addition of oxygen to the neutra! atmosphere caused a 
marked increase in the rate of scaling ; ¢.g., 4 per cent. 
of oxygen increased the rate by 50 to 100 per cent. 


| 


| ally found in a furnace atmosphere, its action being from 
five to ten times as great as that of free oxygen at a 
| temperature of 1,000 deg. C. Not only does it cause 
| the production of large quantities of scale, but also 
| results in the introduction of sulphur into the steel 
itself. The effect of sulphur dioxide is not so marked 
at higher temperatures as at 1,000 deg. C., because the 
sulphide-oxide eutectic which melts just below 1,000 
deg. C., causes the high effect at that temperature, 
while the oxidising effect of the other gases becomes 
more marked at higher temperatures and may prevent 
the reduction of sulphur dioxide to sulphuretted 
hydrogen and the consequent production of a scale 
of high sulphide content. These experiments were 
carried out using a constant percentage of sulphur 
dioxide in the scaling gases, and varying amounts of 
air were introduced into the neutral atmosphere to 
give up to 4 per cent. of oxygen in the synthetic 
atmosphere. The constant amount of sulphur dioxide 
introduced was 0-17 per cent., and the temperatures 
of experiment. were 1,200 deg. C., 1,300 deg. C., and 
1,330 deg. C. These experiments produced the largest 
| amounts of scale obtained in the whole of the investiga- 
tion, and some idea of the rapidity of the action may 
be obtained from the following experiment : A speci- 
men of mild steel weighing approximately 15 grammes, 
was sealed in a neutral furnace atmosphere to which 
was added 3-5 per cent. of oxygen and 0-17 per cent. of 
sulphur dioxide. In }-hour at 1,300 deg. C., the weight 
had increased by over a gramme, which represents a 
loss of over 5 per cent. of the metal itself in this period. 
Carbon monoxide caused some reduction in the scaling 
| effect even in the presence of sulphur dioxide, but the 
decrease was smaller than that produced in the absence 
of sulphur dioxide. The scaling produced in a sulphur- 
containing atmosphere with 4 per cent. of carbon 
monoxide was from 3 per cent. to 6 per cent. lower than 
that formed in the sulphur-containing atmosphere with 
no carbon monoxide. The influence of varying 
amounts of carbon monoxide was roughly linear, but 


very large quantities of this gas would plainly be re- | 


quired to eliminate scaling completely. The effect 
of temperature alone was studied using a neutral furnace 
atmosphere, consisting of 10 per cent. each of carbon 
dioxide and water and 80 per cent. of nitrogen. Up to 
1,330 deg. C., the amount of scale formed followed the 
usual course, but the scale formed melted at 1,340 
deg. C. to 1,350 deg. C., and at these temperatures the 
corrosion curves showed a sudden rapid increase, and 
then almost immediately reached a steady value for 
the gas velocity employed. The amount of scale 
formed above 1,350 deg. C. was dependent on the gas 
velocity and directly proportional to the time of 
exposure. 


(To be continued.) 





| Tex Lystrrution or Enotveerine Inspection.—To 
the Institution of Engineering Inspection, Terminal 
House, 52, Grosvenor-gardens, London, 8.W.1, has 
established two new branch centres, one at Manchester 
and the other at Coventry. The inaugural meeting of 
the Coventry and district branch took place on the evening 
of October 28, at Coventry Technical College, while that 
of the Manchester branch was held on the evening of 
November 8, at Manchester College of Technology. 


| competition in 1939. 


Sulphur dioxide is the most intense scaling agent norm- | 


meet the needs of its growing membership in the Midlands, | 


Scholarship in Naval Architecture, which is tenable 
for three or four years, according to the length of the 
course at the University selected, will be offered for 
It has a value of 130/. per annum, 
and entries close on January 16, 1939. Further par 
ticulars regarding the Scholarship may be obtained 
from the secretary of the Institution of Naval Archi- 
tects, 10, Upper Belgrave-street, London, S.W.1. 
Travelling Scholarship for Students in Safety Mea- 
sures.—In view of the importance which is being given 
to the safety of young workers by the Factory Inspec- 


| torate, interest attaches to a travelling scholarship, 


valued at 1001., offered by the National “ Safety 
First ’ Association, to the writer of the best essay on 
“The Prevention of Accidents Among Young People.” 
The Scholarship has been provided by the generosity 
of Messrs. Imperial Chemical Industries, Limited. 
Entrants must be between the ages of 18 and 25 and 
must be whole-time or part-time students at a recog- 
nised educational institution, college, or university. 
or be articled apprentices. The essay should consist 
of not more than 5,000 words. The scholarship fund 
will be expended on a visit to the United States or 
Canada, or both, during the summer of 1939 and the 
successful candidate will be expected to furnish a 
report on his return, when a further monetary award 
not exceeding 20 guineas may be given. The closing 
date for entries is March 1, 1939, and entry forms and 
further particulars may be obtained from the secretary 
of the Association, Terminal House, 52, Grosvenor- 
gardens, London, S.W.1. 

Studentship and Associate-Membership Examinations 
of the Institution of Mechanical Engineers.—The 
examinations for studentship and associate-mem bership 
of the Institution of Mechanical Engineers are held in 
London, Aberdeen, Basingstoke, Bath, Belfast, Bir- 
mingham, Darlington, Dublin, Dundee, Glasgow, Hull. 
Leeds, Liverpool, Manchester, Newport (Mon.), Not- 
tingham, Preston, Rotherham and Swindon, and also 
in certain centres overseas. The examinations are held 
twice annually in April and October, with the exception 
| of Bath, where they are held in April only, and of over 
seas centres, where they are held in October only. The 
next “ April” examinations will take place during the 
four days, March 28 to 31. In order to obtain the 
Council’s permission to take the examinations, 
candidate must first complete a proposal form for 
| joining the Institution, after which he must fill in the 
| appropriate form of application to attend the examina- 

tion. Proposal forms must be in the hands of the 
secretary before December 1, and application forms 
before February 28 for the April examinations, and 
before May | and August 31, respectively, for the 
| October examinations. The application forms of 
| candidates desiring to sit at overseas centres, however, 
| must reach the Institution before July 31. A pamphlet 
| giving the general rules for the examinations and other 
| relevant information is obtainable from the secretary 
of the Institution, Storey’s-gate, St. James’s Park, 
London, 8.W.1. 

University College, London.—The Calendar of Univer- 
sity of London, University College, Gower-street, 
London, W.C.1, has just come to hand. As heretofore, 
it contains detailed prospectuses, syllabuses, time- 
tables and particulars as to fees, regarding the Faculties 
of Arts and Science, Engineering, Laws, and Medical 
Sciences. Information concerning scholarships and 
exhibitions open to intending students and to students 
already in the College is also given, while lists of present 
and former professors and officers, an interesting 
outline history of the College, the statutes and regula- 
tions for its management, and a description of the 
College library and museums, are included. Space is 
also devoted to College societies and other student 
activities. The Calendar a bulky cloth-bound 
volume of over 700 pages, and copies may be obtained 
on application to the secretary of the College at the 
address given above. 
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Tae Late Proressor P. G. Hérnece.—It is with 
regret that we note the death of Professor P. G. Hornell, 
which occurred at his home in Stockholm on October 27. 
Professor Hérnell was senior partner in the firm of Messrs. 
Vattenbyggnadsbyran, consulting engineers for hydro 
electric works, 29. Humlegardsgatan, Stockholm, 


Sweden. 








_ Nov, 11, 1938.) 


ENGINEERING. 


CONTROL SWITCH FOR ELECTRIC HOTPLATES. 


MESSRS. 


SONVIC CONTROLS, 


LIMITED, LONDON. 

















se C gore. . 


Fu rf : aay Belyy ay 
‘ ot tai Rey aay: ss 














Fie. 1. 









AAAAAAAAAAAAAA AAAAAAAA 
aad Wwevery 

=) _— 

a P) 


vv" g--------- 


AAAAA 











“ENGINEERING 


THE SIMMERSTAT CONTROL FOR 
ELECTRIC HOTPLATES. 


An important drawback of electric cookers in 
comparison with gas cookers is that in the former 
the heat available at the boiling rings is not continu- 
ously variable as it is in the latter. This difficulty 
has been met, to some extent, by the provision of three 
or more “ heats,” but even with this provision, it is 
hardly possible to design a hotplate on which saucepans 
of different sizes can be allowed to simmer economically 
for long periods. An effective solution of the problem 
has, however, recently been obtained by Messrs. Sunvic 
Controls, Limited, 1, Kingsway, London, W.C.2, 
and a photograph of the apparatus which they supply 
for this purpose, known as the Simmerstat control, 
is reproduced in Fig. 1, on this page. The apparatus 
enables the input to the hotplate to be continuously 
varied from no-load to full-load by turning the knob 
shown on the left in Fig. 1. The effect of this is the 
same as would be produced by the introduction of a 
variable series resistance, except that the loss of 
energy which would occur in the latter is avoided. 
The control operates by automatically opening and 
closing the hotplate circuit for definite time intervals, 
and it will be obvious that if the ‘“‘ on” intervals 
are long and the “ off ” intervals are short the tempera- 
ture of the hotplate will be high, and vice versa. Since 
this method of control merely alters the average input 
on a time basis, no tappings are needed on the heating 
element, which may, therefore, have a simple circuit 
arranged for the full loading. Thus, no multiple-heat 
switch is needed, the Simmerstat control being conve- 
niently mounted in the position normally occupied 
by this switch on standard makes of cooker. 

_ The principle of operation of the control can be 
followed with the aid of the wiring diagram, Fig. 2. 
The heating element a is connected in series with a 
Sunvic hot-wire vacuum switch b, one of which was 
illustrated and described on page 28 of our 143rd 
volume (1937). The contacts of this switch are normally 
open but they are closed when the switch-control circuit 
¢ is energised, The switch-control circuit is connected 


(6584 8.) 





| potentiometer. 


| circuit c of the vacuum switch will again be energised 





in series with a vacuum relay d, consisting of two 
bimetallic strips one of which carries a small heating 
winding to which current is supplied from a potentio- 
meter e. The contacts of the vacuum relay are nor- 
mally closed, so that as soon as the apparatus is 
switched on current flows through the switch-control 
circuit c, the switch b closes, and current flows to the 
hotplate, which is represented by a. Current also 
flows from the potentiometer to the heater winding 
of the vacuum relay, and when the temperature of the 
bimetallic strip has risen to a certain degree the con- 
tacts of the relay open and the operating circuit c 
of the vacuum switch b is de-energised, thus allowing 
this switch to open. With the switch b open, however, 
the current in the potentiometer is reduced, since the 
resistance g will then be connected in parallel with the 
The current flowing through the heater 
winding of the vacuum relay will also be reduced and 
the temperature of the latter will fall and allow the 
contacts to close. When this occurs, the operating 


and the switch will close the circuit through the hot- 
plate. At the same time the current flowing through 
the potentiometer will increase, since when the switch b 
is closed the potentiometer is fed from the mains 
through the two resistances f and g, connected in 
parallel. It will be clear from the wiring diagram, 
Fig. 2, that the current flowing through the heater 
winding of the vacuum relay, and thus the rate at 
which its temperature rises, is controlled by the 
position of the movable contact of the potentiometer. 
The heating current will be a maximum when the 
contact is in the uppermost position in the diagram, 
in which position the relay contacts will remain open 
continuously as also will the vacuum switch 6; no 
energy will, therefore, reach the hotplate. With the 
potentiometer contact in the lowest position, however, 
only a small current will flow through the heater and 
its temperature will rise quite slowly. Thus the con- 
tacts of the vacuum relay will remain closed for long 
periods during which energy will be supplied to the 
hotplate. The duration of these periods will obviously 
decrease as the potentiometer contact is moved towards 
the upper end. The position of the potentiometer 
contact is adjusted by turning the knob shown on 
the left in Fig. 1; the closed glass tubes seen behind it 
are the vacuum switch and relay, respectively. 

The Simmerstat control is suitable for use with 
hotplates of up to 2-kW capacity, taking either alter- 
nating or direct current at up to 230 volts. Energy 
regulators of different design, but operating on the 
principle described above, are also supplied for con- 
trolling heating circuits taking 2 kW, 3-5 kW, or 6 kW 
for the following standard voltage ranges : 200 to 220, 
220 to 240, and 240 to 260. These are also suitable 
for either direct or alternating current. Both types, 
it is claimed, are unaffected by dust or atmospheric 
conditions, require no periodical cleaning, and will | 
perform many millions of operations without atten- | 
tion. 
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TRANSPORTING THE GRAIN 
HARVESTS OF THE WORLD. 


By Cecm Bentuam, M.I.Mech.E, 


THERE are some 2,000,000,000 of people on this 
planet who have to be fed, and for a large proportion 
of the world’s population bread is a staple food. The 
production and distribution of the grain harvests 
of the world is therefore a matter of universal interest, 
and one with which virtually every form of transport 
by land and water comes into contact. At no period 
in the history of the world were physical conditions 
of inter-communication and transport more favourable 
for the mutual exchange of the natural resources of 
the earth than they are at the present moment. It is 
remarkable that a spirit of economic nationalism should 
have arisen at a time when transport facilities give 
such wonderful opportunities for international co-opera- 
tion. The natural hazards of failures of crops from 
various causes are being further complicated by the 
introduction of tariff walls, discriminatory regulations, 
&c. The efforts now being made by some countries 
to render themselves self-supporting may be justified 
as a temporary expedient for the relief of unemploy- 
ment and to meet political emergencies, but it is a 
policy that deprives the community of the ample 
resources of nature, which have been made available 
through the medium of transport. The risk of famine 
in various parts of the world is reduced, and the demand 
for improved methods of transport and storage of 
grain is constantly developing. If transport and 
storage possibilities could be fully utilised then the 
population could always be fully fed. 

There would be great advantage in free interchange 
of wheat not only from the point of view of quantity 
but also from the point of view of quality. Geographical 
conditions have imposed upon Great Britain the neces- 
sity of importing wheat because she is unable to produce 
it in sufficient quantities for her needs ; moreover, the 
home-grown product cannot compete in all respects 
with wheat imported from other countires. Wheat 
is the most important of the grain crops and its culti- 
vation is spread very widely over the surface of the 
world. This ensures a continual supply which is of 
great importance to the British Isles, and simplifies 
the overseas transport by creating a more uniform 
factor for shipping and other transport services. The 
total world production of wheat, maize, barley, oats 
and rye amounts to some 400,000,000 tons annually, 
all of which has to be transported to the consumer, 
who may be situated in industrial districts remote 
from the harvest fields, or in a foreign country. Approxi- 
mately 370,000,000 tons of grain are consumed in the 
country of origin or in adjacent countries available by 
road, rail or water transport. An average quantity of 
about 30,000,000 tons of grain is transported annually 
across the ocean from one continent to another. It 
will be observed that this amount is only 74 per cent. of 
the total production, and although there is a tendency 
for this exportable percentage to receive major atten- 
tion in Great Britain, it is unwise to lose sight of the 
fact that practically all grain is transported some 
distance in the country of origin—in some cases over 
thousands of miles. The British Isles is by far the 
largest single importing country in everything except 
rye. 
"The great bulk of the world’s grain is produced in 
those countries which neither export nor import any 
large quantities of grain. On account of their relatively 
small populations, Canada, the Argentine and Australia 
are able to rank as the world’s greatest exporters of 
grain, although their actual production is Jess than 
that of many other countries. Canada, for example, 
with a crop representing only 5-5 per cent. of the world’s 
total wheat production, is, nevertheless, able to provide 
nearly half the total world exports of wheat. The 
Argentine, with only 8-4 per cent. of the world’s maize 
production, supplies 71 per cent. of the total world 
exports of maize. At the same time, all three of the 
great grain exporting countries possess enormous 
undeveloped reserves of production. When studying 
the problem of grain transport, the relative importance 
of bag and bulk handling necessarily arises ; although 
there is a world-wide tendency to change from bag 
to bulk, progress is slow. Approximately 300,000,000 
tons are still transported in bags and, at some stage, 
are stored in this manner. Approximately 110,000,000 
tons are transported in bulk throughout or at some 
stage of transit. Horse-drawn vehicles are probably the 
most widely used method of transporting grain from 
the fields to farm buildings or other temporary stores, 
and thence to country granaries or other collecting 
centres ready for further transport by road or water. 
In Canada and the United States, grain is almost 
universally collected in bulk on the fields into four- 
wheeled vehicles with a capacity of about 2 tons. In 
South America until recent years, the grain has been 


* Paper read before the Institute of Transport on 
Tuesday, October 18, 1938. Abridged. 
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transported from the field in bags though a scheme is 


at present in progress for developing bulk handling | 


throughout the whole of Argentina. In Great Britain, 
road-borne home-grown grain is usually carried in 
sacks, while imported grain is mostly carried in bulk. 


To a limited extent, road vehicles have been specially | 


constructed for transporting grain in bulk. 

The United States and Canada are the most experi- 
enced and advanced countries in the world in trans- 
porting large quantities of grain by rail, their methods 
having grown up around the bulk system. The vehicles 
universally used are known as box-cars; these are 
covered cars carrying 40 tons to 50 tons of grain. 
Tipping appliances are largely used for discharge. 
In South Africa special cars have been constructed 
for transporting the maize crop in bulk on the railways. 
Australia has introduced considerable amount of 
transporting in bulk, but the standard rolling stock 
has been used with special linings to prevent leakage. 
In Argentina, grain is carried in bags on the railways, 
mainly in cars used at other times for general merchan- 
dise. In Western Europe grain is carried on the 


a 


railways mainly in bags without any very special | 


provision of rolling stock or terminal arrangements. 
The tendency to locate more mills at ports, which is 
very evident in the British Isles, reduces the necessity 
for transporting grain on the railway. For 
water-borne transport, barges of conventional design 
are used in England as well as America, but the greatest 
development in barge traffic has probably been on the 
waterways on the continent of Europe. Some river 
barges are capable of carrying up to 2,000 tons. The 
transport of grain across the Great Lakes of North 
America has developed to maintain an intense traffic 
during a short season. The boats used are not neces- 
sarily confined to the transport of grain cargoes, but 
may be used for other purposes, particularly the carrying 
of coal or ore. 
14,000 tons. 
Ocean transport is the phase which most intimately 
concerns the British Isles. Special vessels have never 


Some of the larger boats carry up to 


been used for this purpose, but any vessel used for | 


general cargo can be and is adapted for grain cargoes. 


Tankers for oil, refrigerator boats for meat and fruit, | 


are in common use, but no vessel has been constructed 
specially for holding grain or for retaining grain in good 
condition, though both problems are important. On 
the North Atlantic crossing, bulk transport is universal. 
From the Argentine, bulk has become the recognised 
method in recent years, but frequently with a propor- 
tion of bags stowed on the top, although cargoes from 


some loading places in the Argentine still come with | 
Australia is now shipping | 


grain entirely in bags. 
partly in bulk cargoes, but the method is still, to some 
extent, suspect. 
South Africa ships maize mainly in bulk. When grain 
is shipped in bulk the rules for preventing the cargo 
shifting vary in different loading ports. Rules become 
necessary on account of the loss of ships due to the 
shifting of grain cargoes during rough weather. Another 
problem concerns the keeping qualities of the grain on 
long journeys, such as the passage from Australia, 
which is of six weeks to ten weeks duration. 
read by Mr. 8. J. Duly, M.A., before the Royal Society 
of Arts, on January 26, 1938, directs attention to 
some misconceptions regarding the ventilation of cargo 
holds during long voyages through alternating hot 
and cold zones. ’ 

\ typical method of loading ocean-going ships is a 
system of overhead galleries along the quays. The 
grain is fed into the ships’ holds from spouts attached 
to fixed or travelling gear, which can discharge from 
bulk conveyors in the overhead galleries at convenient 
points over the ship. Europe being the principal 
importing continent, has brought methods of discharg- 


ing ocean-going ships to a high state of perfection. | 


The only two, methods accepted as up to date are by 
means of bucket elevators or pneumatic elevators. 
From all indications, the pneumatic elevator is rapidly 
displacing the bucket elevator. The comparative 
cost of operating both types of plant, ascertained on 
plants working under similar conditions, are 10-Old. 
and 7-15d. per ton discharged, for the bucket elevator 
and pneumatic elevator respectively. 
matic plants are found at a number of ports, 


Of great importance to the facilities for transporting | 


grain is the provision of storage accommodation at 
intermediate places between the various stages of 
wctual movement. A few generations ago the storage 
of grain in bags was universal and warehouses or 
granaries were built with a number of floors specially 
suitable for bag storage. It is now generally accepted 
in all parts of the world that nearly all classes of grain 
may be satisfactorily stored in bins up to 100 ft. deep. 
These deep bins are known as “ elevators ” in America 
and as “silos” in Europe. Approximately 5,700 of 
them, having a combined capacity of 50,000,000 tons, 
exist in Canada alone, and they form the principal 
onnecting link between the farmer and the transport 
organisation, as well as the buyers of his grain. Some 
idea of the importance and magnitude of the terminal 


[Nov. 11, 1938. 





ENGINEERING. 





silos may be gained from the combined capacity of | one of the primary economic reasons underlying the 
those at the twin ports of Port Arthur and Fort | present tendency for new mills to be built on deep-water 
William, amounting to nearly 2,500,000 tons. In| berths at British ports. There is still considerable scope 
Argentina, a large silo near Bahia Blanca has solved | for research work in regard to the methods and cost of 
a serious problem of railway congestion. A large | transporting grain from the field to the mill. 

terminal silo was built at Sydney, Australia, and a/| 
number of country silos were built in various districts 


to make it possible to use bulk transportation on the THE PLANNING OF SHELTERS AND 








internal | 


railways. In South Africa, a complete system of silos | 
for handling maize in bulk was introduced in 1924. 
This system consisted of a number of country silos 
and terminal shipping silos at Durban and Capetown. 
Exports of maize from South Africa amount to 400,000 
tons annually. 

In Russia, a number of new grain silos have been built | 
and modern grain handling appliances installed. The 
first silo in China was recently constructed near Shang- | 
hai, but further development has been stopped by the | 
disturbed conditions in the country. The practice | 
in continental Europe is in many respects similar | 
to that obtaining in the British Isles, in which country 


the grain stores may be divided into two classes: | 
(a) public silos; (4) flour-mill silos. London has 





several grain stores owned by the Port of London 
Authority. Liverpool has several grain warehouses 
and stores, including a recently built silo for general 
use having a capacity of 60,000 tons. Bristol, Leith, 

and Manchester have large grain stores. | 
In recent years, the outstanding tendency has been | 
to build new flour mills adjoining deep-water berths, | 
so that a grain silo can also be built adjacent to the | 
mill. As a result, grain can be taken from ocean-going 
ships directly into silos and from there by conveyor 
to mill, thereby reducing drastically the transport | 
within this country. During the last ten 
years cases of combined development of flour mills 
and grain stores at deep-water berths have occurred 
at the following places :—London, Cardiff, Avonmouth 
(3 mills), Newcastle, Belfast, Limerick, Cork, Liverpool 





Glasgow, 


charges 
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BUILDINGS FOR AIR-RAID PRO- 

TECTION. 

Tue inaugural meeting of the Air Raid Protection 
Institute was held at the Royal Society of Arts, 
Adelphi, London, W.C.2, on Tuesday, October 11. 
In opening the proceedings, the President (Mr. O. E. 


| Simmonds, M.P.) said that the Institute had been 


started to provide a common forum for the discussion 
of the complicated and urgent technical problems 
connected with air raid protection. It would follow 
other learned bodies in granting the qualifications of 
Fellow and Associate Fellow to those who reached the 
appropriate standard and would welcome as Members. 
those whose interest in the matter was less technical. 
Several panels to study special aspects of the question 
had already been formed, and he appealed to archi- 
tects in particular to consider the advantages and 
drawbacks of the structures they designed from the 
point of view of air raid protection. 

A Paper on “ The Planning of Shelters and Buildings 
for A.R.P.” was then read by Mr. G. R. F. Nuttall, 
A.M.Inst.C.E. Recent experiences, particularly in 
Spain, made us, he said, realise how little resistance 
our large cities, consisting mainly of brick-and-wood 
constructions, would offer to the explosive bomb, 
though the effects of gas and incendiary bombs were 
likely to be very much less. In this connection, large 
concentrations of population obviously constituted a 
very grave problem and it was time, therefore, that 
measures were adopted to make it attractive for in- 


India ships all grain in bags, while | 


A paper | 


|dustry to develop in new centres. To increase the 
| width of our streets, as advocated in the Bressey 
much of which is earthy dust. The cost of transporting | report, Pet - immense —— = —— 
this dust is clearly a complete waste. Handling dusty|W@r. As regards the more immediate future, e 
grain is unpleasant and may be dangerous. In some | ap eee es pn city sae pnw _— 
countries wheat has over 5 per cent. and barley up to | yy evacuation om those who he pny shou ai a 
20 per cent. of impurities which are capable of being | such places as “Pat least expose deer yor sae . 
|easily removed before transportation. In a country | 4" air attack. ublic shelters woulc _be required for 
producing 1,000,000 tons, and taking the lower figure, those caught in the streets and buildings could be 
50,000 tons of useless material is transported. Where | divided into four categories and their position marked 
grain is handled in bulk it 1s usual to equip country before the need to use them arose. The same —- 
silos with a simple machine known as the separator. tion should apply to buildings not open to the pu lic. 
These machines take out heavy dust by means of shak- The classes of protection might be against gas, — 
| ing screens and light dust by means of air currents. debris and splinters, and high explosive, and it wad 
At the same time, foreign matter, such as sticks, straws, be essential for the higher class of protection to include 
| stones, &c., are extracted. There is still much scope | that provided in — lower class or classes. nm 
| for further utilisation of cleaning machinery in many After dealing wiefly with the measures necessary 
| centres, with or without storage silos or bulk handling, to secure protection in the first three classes, the 
| 


and Southampton. 
Grain when harvested contains certain impurities, 





and this would be to the fundamental benefit of the | author pointed out that in designing shelters for civil 
consumer, dealers and producer alike. With modern | purposes protection against a 500-1b. general purpose 
means of quick transportation it is obvious that | bomb might be taken as a maximum. It was usually 
insect pests which attack grain can be distributed | impossible to fit such a shelter into an existing building, 
throughout countries where otherwise they would not | and it was therefore best to place it under an adjacent 
be found, and the damage caused in the country of open space. If, however, a bomb-proof shelter were 
| origin is therefore spread and carried through whole | designed at the time of preparing plans for a new 
continents. Access to grain provides the quickest | building, it could with advantage be placed in the 
method of pest contamination. If the grain is stored | basement, thereby benefiting from the presence of 
in silos further infestation is not likely to take place | Upper floors, which would act as burster slabs and 
If the grain is dried | cause the bomb to explode some distance from the 
| shelter proper. As regards shelters in existing buildings, 
|the problem of ventilation was not easy to solve 
In addition to filtering and purifying 


so easily and perhaps not at all. 
before storage, multiplication of insect pests is less 
rapid, since conditions are not so favourable when the 





moisture content of the grain is kept below 12 per cent. 
Rail wagons, barges, ships, &c., should, in extreme 
cases, be sterilised after it is known that infested 
stores of grain have been handled. 

The cost of transporting grain from all sources is not 


| economically. 
| the air, it was necessary to remove the humidity and 
keep the temperature down. It was this latter con- 
sideration which had determined the rather high figure 
|of 150 cub. ft. per person per hour required by the 


Floating pneu- | 


| Home Office. A stand-by generating plant was usually 
ing the proportion which this cost bears from the follow- | included in case of failure of the public su ply, and 
| ing. The total approximate cost in the year 1934, | fire-resisting doors were also necessary. oo much 
| between the producer in Western Canada and c.i.f.|emphasis could not be placed on the necessity of 
| British ports is given as 2/. 7s. 3d. per ton of wheat. | providing additional support for tae roof if such 
| On another basis, from farm to wholesale market or | shelters were not to be a death-trap from falling 
to mill as grain, Canada to Liverpool, and taking the debris. In an emergency, it was r.ore important to 
| price at Liverpool, transport accounted for 48-4 select a space which could be protected against splinters 
per cent. and the grower’s proportion was 51 -6 per cent. | and blast than to concentrate only on gas-proofing. 

in 1931. The proportion of wholesale receipts going Describing shelters and strongholds which had been 
to distributors is rather high in this examplé, since in | erected in new buildings the author referred to the 
1931 prices were very depressed. On the basis of 1929 | factory of Messrs. Simmonds <Aerocessories, Limited, 
prices, the proportion of distribution cost was nearer | Great West-road, where the centre block had been 
35 per cent., and 65 per cent. is a fair estimate of the | designed to provide protection above ground against 
grower’s proportion. This indicates the importance | debris and splinters. Below this a stronghold affording 
of the cost of transport as a proportion of the total value | protection against high explosive bombs had been 
of the grain when it is landed in England. As com-| constructed. This had necessitated taking the footings 
pared with this long distance cost of transport, it may down into the blue clay 20 ft. below ground level 
be noted that the freight rate from Liverpool to Leeds, |and 18 ft. below normal water level. Water was 
a distance of 70 miles, is 13s. 4d. per ton. This one excluded by steel sheet piling which also afforded pro- 
short haul is 28 per cent. of the total cost from country | tection to the side walls of the stronghold. These 
elevator in Canada to Liverpool, which may involve | side walls were 2 ft. 9 in. and 2 ft. 6 in. thick, and 
a travelling distance of 6,000 miles with loading and|had a narrow base which was widened at intervals 
discharging at each end of the journey and three | where the foundations of the walls were combined 
transhipments during the journey. The relative | with those of the columns. This resulted in a@ very 
cost per ton for transporting grain in this country is | stiff wall. The internal walls were 1 ft. 6 in. thick 


readily available, but some idea may be formed regard- 
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and the roof 2 ft. 6 in. thick. The inner surfaces of the 
roof and side walls were reinforced with a light wire 
mesh so as to prevent large pieces of concrete from 
being detached owing to shock. All the concrete 
was reinforced in three directions and vibrated. This 
stronghold contained gas locks, decontamination 
rooms, surgery and hospital, as well as a number of 
shelter compartments. In addition, there was a 
central telephone control room and filtration plant. 
It had been estimated that shelters consisting of 
tunnels with 6 ft. 6 in. headroom 50 ft. to 60 ft. below 
the surface would cost 11/. per head, but in London 
the figure would probably be much higher. One of the 
points which deserved special attention in connection 
with this type of shelter was the time needed to reach 
the protected space. The speed of movement might 
be taken as 250 ft. per minute if no gas locks were in 
use. It would thus be seen that although at first 
sight a tunnel shelter was a simple solution it was not 
easily applied to such important centres as London. 
Where a large expenditure was involved it would be 
advantageous to consider the building of large tunnels 
which would be of value for communication in time of 
peace. 

In this connection the dual-purpose shelter which 
had a definite utility in peace time deserved considera- 
tion. Such underground shelters could be adapted 
as hospitals, stores or even as offices, while in Cardiff 
the centre of a new civic square was being utilised as a 
garage which could be adapted to provide shelter for 
3,000 persons in case of emergency. Ordinary access 
and egress was by means of ramps with gas locks at 
the corners, while emergency ladder escapes were 
provided on the three sides. 








THE BREWERS’ EXHIBITION AT 
THE ROYAL AGRICULTURAL HALL, 
ISLINGTON. 


Many specifically non-engineering trade exhibitions 
contain much that is of interest to engineers. For 
example, the annual Brewers’ Exhibition is far from 
merely an affair of malt, hops, bottles and corks. 
The latest example of this exhibition, the full title of 
which is The Brewers’, Maltsters’, Distillers’ and Allied 
Traders’ Exhibition and Market, was opened at the 
Royal Agricultural Hall, Islington, N.1, on Saturday, 
October 29, and, held for the 60th time, was closed 
on Friday, November 4. A considerable amount of 
machinery was to be found, many of the stands con- 
taining nothing else. To give some idea of what 
material of technical interest could be seen at this 
trade show, it may be noted that broadly, the engi- 
neering displays fell into distinct classes of which that 
having the largest number of exhibits was that embrac- 
ing bottle-washing and sterilising machines. As these 
were automatic and continuous, and had to be capable 
of dealing with as many as 1,000 dozen bottles per hour, 


| 
they were both on a large scale and of complex construc- | 
tion, the conveying arrangements being often parti- 


cularly ingenious. The bottle filling machines were 
perhaps still more interesting as, being also automatic, 
and having, in most cases, to insert corks or screwed 
washers, the timing of the mechanism needed to be | 
very precise. Labelling machines have somewhat 
similar characteristics and several of the mechanisms 
found on them were very suggestive. 

In other directions, the engineer showed his utility 
to the trades concerned by showing refrigerating and 
air-conditioning plant; by conveyors and elevators 
for handling barrels, boxes and individual bottles, and 
by machinery for handling and preparing grains. 
Pumps, filters, calorifiers, and box-nailing machines 
formed other groups. A notable difference between 
the exhibition and those of the past was the extent to 
which stainless steels of various types are being em- 
ployed in the vessels connected with brewing and dis- 
tilling, glass-lined tanks being also more in evidence 
than formerly. The impression was given that the 
several processes are now conducted with greater 
attention to hygiene than used to be the case. At the 
same time, copper as a material for such things as 
stills appeared to be still holding its own, some fine 
examples of coppersmith work being shown, while the 
use of aluminium was also well represented. Altogether 
the Brewers’ Exhibition is well worth the attention of 
those engineers whose interests range beyond their 
own particular field, and as most of the machinery is 
shown in actual operation, it should prove generally 
educative. 








_ List or AprproveD ELECTRODES FOR ARC WELDING.— 
lhe British Corporation Register of Shipping and Aircraft, 
14, Blythswood-square, Glasgow, C.2, Ses issued a new 
list of approved electrodes for electric-arc welding, the 
list being dated October, 1938. In each case, the name 


of the maker and that of the electrode are given, together 
with the colours and marks 
be distinguished. 





by which the electrode may | 





RINGS AND SMALL TRANSFORMER | stampings of different sizes and shapes may be tested 





CORES IN INCREMENTAL MAG- 
NETIC TESTING.* 
By E. V. D. Grazrer, B.Sc., and J. E. Parton, B.Sc. 


THE commercial form of magnetic core material for 
small transformers and inductances consists of lamina- 
tions of the shell transformer type, and a large part 
of the communication industry’s requirements are 
supplied directly in that form. The incremental 
magnetic properties of such cores do not appear to 
have received sufficient attention, and the object of 
the present work was to examine the general behaviour 
of a typical range of assembled cores of a given material 
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it is n to design a range of stamping holders, 
with bobbins and windings into which stampings 
may be assembled with ease. The design adopted in 
| the present case for shell-type stampings is shown in 
| Figs. 1 and 2. It is desirable that the laminations should 
be gripped with a uniform pressure over their whole 
area and this is best ensured by making the top clamp 
in Fig. 1 in the form of a frame. Appropriately designed 
|search and exciting windings were wound on the 
centre-limb bobbins, the search winding being the 
nearer to the iron. 
The calculations for determining both the polarisation 
H, and the amplitude of the alternating-current com- 


ponent of field strength fis were based on a mean 
magnetic length of the stampings which assumed a 
rectangular path. The calculations for obtaining the 
induction amplitude B. were based on a cross-sectional 
area found by weighing the sample of iron and taking a 
predetermined density figure. The sizes of the cores 
| tested are given in Table I, page 574, and Fig. 3 shows 
'the range of stamping size. For reasons given later, 
|the stampings were generally assembled with inter- 
leaved rather than with butt joints. In all cases 
the tests were made on a range of Lohys specimens 
lat two values of polarisation, namely, 0-5 and 5-0 
| Oersteds, at values of superimposed induction ampli- 
| tudes varying between 100 and 4,000 Gausses, and at a 
frequency of 50 cycles per second. The results are re- 
| corded graphically in Figs. 4 to 6, on pages 574 and 575. 
| Results on Rings and Transformer Stampings.—At 
|H, = 0-5 Oersted, with an induction amplitude 
Bs = 2,000, the variation of incremental permeability 
as between the different cores was approximately 
147 per cent. about a mean value. This seemed very 
| satisfactory in view of the large difference in size be- 
| tween cores at the extreme ends of the range, such as 
cores E and B in Fig. 3. The agreement between rings 
and transformer cores was also reasonably close, the 
variation of 4, about a mean being about + 8 per cent. 
for the above operating conditions. The variation of 
fundamental iron losses about the mean was about 
+18 per cent., this being a most sensitive test, the 
losses depending to a large extent upon distortion 
and circuit conditions. At Hy = 5-0 Ocrsteds, the 
variation of both ~, and losses, as between rings and 
transformer stampings, was greater, although agreement 
between the various transformer cores was still remark - 
ably good, as is quite evident from Figs. 4 and 5. The 
divergence between rings and transformer stampings 
can be understood when it is remembered that the 
increased reluctance of the magnetic circuit, due to the 
joints in the cores, reduces the strength of the polarising 
field in the iron path as compared with that obtaining 
in a ring core operating under the same nominal 
conditions. A transformer core may therefore be 
more favourable for working under incremental condi- 
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and to compare that behaviour with results obtained 
on ring specimens cut from the same original sheets. 
The main question was whether such assembled cores 
are suitable for inclusion in a British Standard Specifica- 
tion as recognised test samples. 

The test arrangements for the measurement of 
incremental permeability and losses were identical 
with those previously used by Sims and Clay,t+ namely, 
a circuit which included a Gall co-ordinate alternating- 
current potentiometer arranged for direct-current 
or alternating-current operation, together with a speci- 
men which had one exciting winding carrying both 
alternating current and direct current. Sinusoidal 
induction was adopted as the basis of alternating- 
current excitation, and, as one of the problems which 
has to be faced with polarised iron is to maintain the 
above induction condition, an examination of core- 
flux distortion was included in the tests. Accordingly, 
distortion measurements were made for this purpose by 
the method in which the fundamental component of 
induced voltage is suppressed by alternating-current 
potentiometer, described before the British Association 
last year by Greig and Parton.t The distortion factor 
used, expressed as a percentage, was of the following 


form : 
™ \R.M.S. value of fundamental + harmonics 
K = (08. value of fand | 
In order that a large range of transformer-core 











R.M.S. value of harmonics « 100 











* Paper read before Sections G and A of the British 
Association at Cambridge, on Monday, August 22, 1938. 
t+ Incremental Magnetism, Sims and Clay, Wireless 
Engineer, May and June, 1935. 
{ Flux Distortion in Iron Testing. Greig and Parton. | 
ENGINEERING, vol. exliv, page 439 (1937). — 








tions than a ring core. 

The distortion of the flux in the core depends 
upon the resistance in the exciting-winding circuit 
and also upon the value of the alternating-current 
exciting-current harmonics, which, in turn, depends 
upon the inductance of the exciting winding. For 
minimum distortion the exciting winding should have a 
high ratio of inductance to resistance and the remainder 
of the circuit resistance should be as low as possible. 
Comparison of distortion as between different cores 
and different materials is therefore not entirely straight- 
forward. The difficulty can be gathered by an examina- 
tion of Table II, on page 574, and the graph of dis- 
ortion factor in Fig. 6. Soe. 
: Table II phetay exciting and search windings 
for the various specimens, and in the last column the 
ratio of inductance to circuit resistance, assuming @ 
unit permeability core, is given. In the case of Speci- 
men E, which was not designed for the present series 
of tests, this ratio was much lower than for the other 
specimens and therefore it was to be expected that 
the distortion would be high. This is borne out b 
the results shown in Fig. 6, where distortions as hig 
as 50 per cent. were recorded for specimen E. The 
highest ratio of inductance to resistance existed in the 
case of specimen B, and low distortions were recorded 
for this specimen. The 12 cm. by 15 cm. ring specimen, 
and the A and C cores, had comparable ratios of induc- 
tance to resistance, and in spite of this the distortion 
for cores was considerably less than for the rings. 
It would seem, therefore, that owing to the lower 
effective polarisation and higher incremental permea- 
bility of the transformer cores, the distortion produced 
is less than that for rings. : 

These results show that, in general, tests on various 
sized cores of the same material agree fairly closely 
in respect of incremental permeability, but that ring 
specimens are essential for obtaining fundamental in- 
formation on the iron itself. Generally, cores to be 
used under polarised conditions are gapped, and to 
design a gapped core fundamental information on the 
iron is essential. However, preliminary tests on gapped 
chokes show that calculations based on fundamental 





574 


MAGNETIC TESTING 














Fig.4. 
2000 -—~— 
----- H,- 0-S 
—— H.=50 
1800+ — — j 
| ror 
1600;— ——- 
| PP 
1400}—- — - py $ 
4 ~ 
”) 12xtScm 
3 
1200» a 
= 
Hy Os 
1000} ; ilies = 
900}- Frere — 
} | | 
| e | 7 poe ner eae cee Trees eninitiieaaa 
800- a a | = Oo 1000 -~ 2000 3000 4000 
| | An j (6461.0.) a ENGINEERING 
incremental permeability|in the first case being calculated ignoring ohmic 
m ? eS * nee | 4 Yo di ‘ould 
700—~ —_ , and to increase the iron| and leakage-reactance drops. No divergence 
ET Ring, oo losses ; that is, to degrade| be traced up to an incremental induction of 6,000 
re «ss } the quality of the material | Gausses at Hp= 5-0 Oersteds, and it can be concluded 
99x15 em.Rin for incremental purposes.|that if incremental permeability only is required, 
800 traces dibcemeseeasaentipcbicanseeinns ee. __| As one would expect, an| readings on the primary give sufficiently accurate 
alternating-current test on| results. The losses and inductions calculated from 
annealed and unannealed | primary and secondary voltages are compared in 
| rings with no polarisation | Fig. 10. It will be seen that there is a discrepancy 
Boot ——— |, 4 -_ ___- __. , __} indicated that, under these | which is due almost entirely to primary copper loss, as 
(646:.c) A — Te. conditions, the permeability | is shown on the graph by subtracting the primary 
B, F : is in general higher, and | ohmic loss from the total loss obtained from primary 
the losses lower for the | readings. Good agreement is then obtained with the 
information and allowing for the air gap, do not agree | annealed material. It may therefore be inferred that | true iron losses (as determined by search readings). 


as well as would be expected with experimental results, 
and further work upon this aspect is in hand. 

Interleaved and Butt-Jointed Assemblies.—The curves 
of Fig. 7, on the opposite page, show the comparison 
between interleaved and butt-jdinted assemblies and 
ring specimens cut from the same sheets. There was 
a large discrepancy between the butt-jointed assembly 
and the interleaved assembly, due, of course, to the 
differences between the residual effective air gaps. 

Re- Assembly Tests.—Tests to determine the effect 
of re-assembly in the interleaved fashion are also sum- 
marised in graphical form in Fig. 7, which shows that 
the variation of incremental permeability due to re- 
assembly is only of the order of 43 per cent. with 
interleaved joints, a result which is clearly favourable 
to the use of assembled cores as commercial test samples. 


This comparatively small variation is probably due to 


the fact that the path of the magnetic flux in the neigh- 
bourhood of a joint is mostly throngh the adjacent 
unbroken lamination, as illustrated in Fig. 8. 


to an interleaved joint can be calculated for direct- 
current excitation with fair accuracy by a method 
outlined by Phear and Mallock* and experimental work 
upon this effect is at present in hand for the normal 
alternating current and the polarised cases. 

Tightness of Clamps.—-The tightness with which the 
stampings were gripped in their holders was found to 
make no measurable difference in the results, provided 
that precautions were taken to grip the stampings 
uniformly over their whole area. It can be understood 
from Fig. 8 that the thickness of the separation between 
the faces of adjacent laminations affects the reluctance 
of the magnetic circuit, and, should tightening of the 
clamps reduce this separation, the polarising field 
strength in the iron will increase This gives the im- 
pression of a variation in incremental iron properties. 


Conversely, if the core clamps do not grip the stampings | 


evenly and tightening of them should cause bulging or 
separation of the laminations in certain places, then the 
polarising field strength in the iron might decrease, with 
an opposite effect on the apparent incremental per- 
meability. 

Effect of Annealing.—Lohys specimen A and the 
6-in. by 7-in. ring specimen were unannealed while 
the other Lohys specimens were annealed. 
to Figs. 4 and 5 shows that, at a polarisation of Hp = 5-0, 
the effect of annealing appears to be to decrease the 
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the higher permeability of the annealed core to 
polarising flux is effective in reducing the incremental 


TABLE lL. 


Overall Width of P 
. . 5 aia second No. of Mean Magnetic — 
Stamping Type — ——¥ Stampings Length Cross-Section. 
Cm. Sq. Cm. 
12 em 15 em Ring 12 em 15 em 1-5 em 72 42-4 3-96 
6in 7 in Ring 6 in 7 in, } in. 72 51-8 3-15 
A E&l 8 cm. 7 cm lem 60 18-0 3-89 
B E&I 7 in 6 in 2 in 60 38-1 10-74 
‘ rat 4} in 3] in 1} in. 54 24-1 6-14 
bk E&l 1-6in 1-3in 0-4 in 40 8-64 1-405 
TABLE Il Excitinc anpD SearcuH Winptncs Usep ror TEsTING. 
Exciting Winding Search Winding Circuit Ratio 
Stamping Resistance. L/R x 1,000 
Ohms. (a= 1) 
Turns Res. Ohms Turns Res. Ohms 
12-cm 15-cm 310 0-365 640 6-58 1-59 0-071 
Ring tapped 
6-in. x 7-in 49 0-699 640 3-95 5-87 0-032 
ing tapped 
A. Core 300 1-04 50 2-66 3-24 0-076 
B. Core 600 5-07 25 1-04 6-86 0-187 
Cc. Core 300 2-07 40 2-23 3°39 0-085 
E. Core 30 0-134 200 6-41 1-45 0-00126 
permeability below that for the annealed core. Due | readings was insignificant. Provided that an exciting 


consideration should be given to this effect. 

Tests with Different Sets of Apparatus.—For corre- 
lation purposes, the Lohys 6-in. by 7-in. ring specimen 
was tested in two different laboratories, and practically 
no difference could be traced in incremental permea- 
bility. Similarly, with exciting circuits adjusted to the 
same resistance, no difference could be found in the 
loss measurements. Distortion measurements are more 
difficult to correlate and attention must be paid to 
(1) source waveform; (2) sizes of supply components ; 
(3) cireuit L/R ratio; and (4) amplifier distortion 
characteristics. 

Tests on Cores Using One Winding Only.—A test 
was carried out to determine whether or not a search 
winding could safely be dispensed with, and the required 
properties obtained from measurements upon the 
exciting winding alone. Fig. 9 shows incremental 
permeability plotted against induction as obtained from 
primary and from search-coil voltages ; the induction 


Tyres or Core STaAMPINGs. 


| This shows incidentally that the error entailed by calceu- 
lating core inductions from uncorrected primary volt 


winding is designed to have a high inductance to 
resistance ratio (and the space which would otherwise 
be taken by the search winding may be utilised to this 
end), it seems that the error in loss measurements that 
would result from readings taken on the primary, 
would be comparatively small. The primary and 
search voltage distortions shown in Fig. 9 illustrate 
the effect of primary-winding resistance in increasing 
the distortion of the flux. 

In conclusion, the authors wish to thank Dr. L. G. A 
Sims and the authorities of the Northampton Poly- 
technic, London, for facilities to carry out the work. 
and Professor W. Cramp, of Birmingham University, 
for valuable collaboration in connection with it. 











Swepisx Iron Inpustry.—The total output of pig 
iron in Sweden during the first six months of 1938 was 
348,000 tons, compared with 313.000 tons in the first 
half of 1937 
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THE WORK OF THE VIENNA |} “"Fig-9.] 1 | CR Ue all a 
SHIP-MODEL TESTING TANK. ' | oe From Search Winding 
By Dr. Hans Retr. E. 1 
Since 1924, seven ship-model testing laboratories, 
in various countries, have been constructed to the iL Primary Ohmic Loss ai 
design of the Vienna institution for the same work.| ** 
Two of the new testing tanks are in Japan, one in 
Moscow, one in Holland, one in Madrid and two in 


Italy. Of these latter, one is a new tank in Rome, 
and the second a reconstructed tank in Spezia. Two 
further tanks to the same design are also under con- 
struction, one in Trondhjem, Norway, and one in 
Gothenburg, Sweden. The Vienna Institute, the 
Schiffbautechnischen Versuchanstalt, has prepared 
the plans for these new installations, basing them on 
the Vienna tank, and has also supplied drawings for 
the necessary instruments and equipment. This 
latter material is made under its supervision, so that 
the whole of the installations in general plan and in 
detail follow the Vienna lay-out. This construction 
of new ship-testing tanks to the Vienna design and 
under the supervision of the Vienna Institute, illus- 
trates the technical efficiency attained by that In- 
stitute, although, in view of the fact that following the 
war Austria became an inland country, the Institute 
was not in a position to extend or develop its equip- 
ment, or to carry out testing work on the scale of 
earlier years. Under the conditions which have 


recently arisen, however, Austria, being included in 
Germany, is again connected with the sea, and it is 
hoped that the annual subvention of 100,000 marks, 
which was granted during the regime of the Austrian 
Empire, may again become available, and that the 





8, 


Institute will be able to continue its scientific work on 
a more appropriate scale. 

The greater part of the commissions for model tests 
now come from Germany, but a considerable number 
are also received from Sweden. At one time, Italy 
used the Vienna tank to a considerable extent, but now 
only places work there if required to do so by foreign 
customers. Among other countries making use of 
the Vienna tank, Belgium, Hungary and Czechoslovakia 
may be mentioned. The latter are naturally interested 
only in tests of river craft. At one time, a considerable 


“ENGINEERING” 


(646).n.) 





amount of work was received from Spain, but this has 
entirely ceased, owing to the civil war. Most of the 
commissions come from shipyards desiring to have 
model tests made of ships which they are to build, with 
a view to possible improvements in form. A consider- 
able amount of work is now coming forward, but may 
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recently installed tanks of their own. It is not possible 
|to give the results of individual tests, since those for 
whom the work is done regard the data obtained as con - 
| fidential and for application in their own practice only. 
| The object of the tests, in many of the cases handled, 
| is to obtain the highest possible speed under specified 
conditions for a projected vessel. Usually, the customer 
| supplies drawings and data, specifying the ship’s lines 
and the propeller design. These are then tested by con- 
| structing a model and are modified and improved as 
| may be dictated by the test results. Frequently, repre- 
| sentatives of the shipbuilding firms travel to Vienna and 
develop the design with the assistance of the laboratory 
staff. The laboratory does not itself undertake to 
design ship’s hulls or propellers. Its experience and 
data have been accumulated as a result of tests 
carried out on designs submitted by its customers 
|and to utilise that experience in drawing up com- 
petitive designs would reduce the value of their pro- 
perty. The laboratory is, however, prepared to work 
out ship-construction designs, and has, for instance, 





be expected to decrease, from countries which have | supplied drawings for a large French ship of an 
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experimental type. It also tests and calibrates hydro- 
dynamic instruments. 
“The scientific work, which was previously carried 
on on a considerable scale, is now greatly restricted, 
owing to lack of means. This work was naturally 
concerned in the main with hydrodynamic phenomena. 
One of the more recent investigations undertaken was 
concerned with the frictional resistance of surfaces 
moving through water. Of two similar Duralumin | 
rectangular plates, the end of one was cut to an angle 
of 45 deg. and the other to 30 deg. The plates were 
towed first with the inclined end forward and then 
with it aft, the difference in frictional resistance in the 
two cases being observed. A research has also been | 
carried out on the efficiency of ship propellers when | 
running astern. As is well known, the efficiency of | 
propellers running in this condition is usually low, 
both because they are not designed for that service 
and because the ship’s hull interferes with the pro- 
Tests were made with four types of 
three-bladed propellers. They were mounted on hulls 
which were towed stern first with the propellers 
running freely at different speeds and at different | 
depths of immersion. 
The experimental tank has a length of 180 m., a 
breadth of 10 m., and a depth of 5 m., giving a water 
cross-section of 50 sq. m. For part of its length, the 
tank has an adjustable false bottom, which can be set 
to give any depth of water between 10 em. and 4 m. | 
It was the first tank in the world to be fitted with this 
device. The arrangement allows the depth of water 
to be adjusted to the size of the model and enables | 
performance tests to be carried out in shallow water. 
As in other testing tanks, measuring and calibrating 
instruments are carried both on the towing carriage 
and on the models. The models, constructed of | 
paraffin wax or wood, are normally from 5 m. to 7 m. | 
long. Model propellers are cast in light alloy. The | 
construction of the laboratory was begun in 1912, and 
it was opened in January, 1916. Dr.-Ing. Exner was | 
one of the principal founders, and the laboratory since 
its inception has been under the direction of Dr.-Ing. | 
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MULTI-PURPOSE MILLING 
MACHINE 


Tue illustration in the adjoining column shows a 
small milling machine capable of conversion into a 
machine to perform other operations than conventional 
milling, such as high-speed grinding and spur-gear | 
cutting. The machine is known as the U.S. multi- 
miller, and is manufactured by Messrs. U.S. Tool Com- 
pany, Incorporated, Ampere, East Orange, New Jersey, 
U.S.A. It has been recently introduced to this country 
by the British agents, Messrs. E. H. Jones (Machine 
Tools), Limited, Edgware-road, The Hyde, London, 
N.W.9, and is intended for the rapid and accurate 
machining of small parts, such as are found in mechan- 
isms like sewing machines, cash registers, small arms and 
so forth. The spindle head is carried on a column and | 
has a vertical traverse of 3} in., the distance from the 
spindle centre line to the table top when in the lowest 
position being 2} in. The spindle has a horizontal 
adjustment of 2} in., and this, as well as the vertical 
traverse, is graduated to 0-001 in. The spindle end is 
supported when necessary by the stiff circular overarm 
shown, this, however, being not in use in the illustration. | 
The table has a working surface of 6 in. by 20 in., and 
has a rack feed of 6 in., this feed being cam-operated. 
The spindle drive is through double Vee-belts from a 
}-h.p. motor situated in the base of the machine. Two 
sets of pulleys are fitted to the motor shaft and the 
spindle, so that the four normal spindle speeds of | 
162 r.p.m., 278 r.p.m., 865 r.p.m. and 1,295 r.p.m., can 
be added to by changing over the belt. 

The table movement is interesting. As already stated, 
it is traversed by a rack. The rack is attached to the | 
underside of the table and meshes with a quadrantal | 
gear, which is oscillated by a lever-like prolongation 
on the other side of its axis. This lever is provided 
with a roller, which bears against the periphery of a | 
disc cam mounted on a vertical shaft from the table- 
feed gearbox, which derives motion from an indepen- 
dent }-h.p. motor. The roller }s kept in contact with 
the cam by a counterweight. As the cams are relatively 
thin discs, it is easy to shape one to give any desired 
table movement; thus a quick approach followed 
successively by a slow cut and quick return may be | 
arranged, or a quick approach, slow entering of cutter, 
rapid cut and quick return. The cam is accessible by 
removing the light cover seen between the edge of the 
table and the belt-drive guard. Cams can be cut to | 
produce one, two or three complete cycles of table | 
movement per revolution of the camshaft. The time | 
occupied by a cycle naturally depends on the speed of | 
this shaft, eight changes being available, so that the | 
table-cycle times can be varied from five seconds to 
two minutes, giving cutting speeds varying from | 
one-sixth of an inch to 30 in. per minute. Naturally, 





| the camshaft, which 
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| obtainable, while as to grinding the machine has been 
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the cycle continues indefinitely, but normally the — 


chine is stopped after completing a cycle. This is done 
automatically by hinged stops on the driving gear of | 
disengage the table-traversing | 
mechanism. A single stop is used for one complete | 
cycle per camshaft revolution, two for two cycles, and | 
so on. For continuous automatic operation no stops 
are, of course, employed. The table cycle is started | 
after loading by manipulation of the knob seen imme- | 
diately above the louvred front door. The long ed 
seen to the left of the base is used for hand operation 
of the table when required. 

The machine is shown in the illustration engaged on | 
ordinary contour milling with the work held in a viee, | 
but a simple attachment is available for automatic | 
rotary milling. The part to be milled, which may have an | 
intricate contour as in certain sewing-machine details, | 
is rotated independently of the cutter and is traversed | 
in the direction of its axis by a drum cam with a suit- | 
able groove so that the cut is not merely cylindrical, | 
but can be of a helical or irregular nature. The rotary | 




















attachment is driven from the table-feed motor and | 
is used either with or without table movement according 
to the nature of the work. Another attachment is | 
designed for continuous milling for such operations as, | 
say, forming a pair of grooves in a continuous strip. 
The attachment consists of a pair of power-driven feed 
rolls before and after the milling cutter and a support | 
immediately under the cutter. It is completed by a 
straightening device through which the material passes 
prior to entering the first pair of feed rolls, this material 
being either in bar or coil form. For bars, stock up 
to } in. by 2 in. in cross-section can be milled. The | 
direction of rotation of the spindle being reversible, | 
the machine lends itself very well to climb milling, 
that is, milling in which the cut is made in the same 
direction as the work is moving instead of against it | 
as in ordinary milling, climb milling being desirable in 
a number of light milling operations because the work 
is more easily held down; the return stroke provides 
a cleaning cut and so gives better finish, and with 
deep slots the chips are removed automatically. 
fixtures for cutting gear blanks are also 


} 
| 





used with a high-speed grinding head on the spindle of | 
which was mounted some 40 thin abrasive discs for | 
cutting a series of slots, each 0-006 in. wide, this 
particular part being used in safety razor manufacture. 








on Service anp Rates For CoasTWIsE | 
Saiprine._-The Ministry of Transport, Metropole | 
Buildings, Northumberland-avenue, London, W.C.2, 
informs us that the report of the Transport Advisory 
Council on Service and Rates (Coastwise Shipping), | 
making recommendations regarding the manner in which 
coastwise shipping can be included in the scheme of 
co-ordination, proposed in the Council's first report on | 
service and rates, is on sale at H.M. Stationery Office, 


York House, Kingsway, London, W.C.2, price 1d. 
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HOOD-TYPE ELECTRIC FURNACE 
FOR BRIGHT ANNEALING. 


A masoriry of the bright-annealing plants which 
have been increasingly installed in this country in 
recent years employ electric furnaces either of the 
batch or continuous types. The process can, there- 
fore, be carried out in an artificial atmosphere which is 
independent of the products of combustion. Furnaces 
of the batch type employing the Griinewald system 
are manufactured by Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London. 
W.C.2, and have, we understand, been successfully 
employed for the bright annealing of wire or strips in 
coils or spools, or of small parts in annular baskets. 





Furnaces of the “ hood” or bell type can, however, 
also be supplied by the same firm to suit any special 
conditions. 

A typical furnace of the latter type has recently 
been constructed at the Fraser and Chalmers Engin- 
eering Works, Erith, and has been installed at the 
Company’s telephone works at Coventry. This plant 
is shown in the above illustration, and consists of 
the furnace itself with the necessary switchgear, 
automatic temperature - control equipment, and am- 
monia burner for providing the artificial gas atmos- 
phere. As will be seen, the furnace comprises a 
cylindrical cover which can be raised or lowered by 
a crane and two fixed bases, each having a gas-tight 
hood. Each base is used alternately, thus enabling 
the time between the end of one annealing process and 
the beginning of the next to be reduced. A consider- 
able increase in output is therefore possible. In the 
illustration the charge is being lowered on to one base. 
while, in the background, the furnace is in position on 
the other. Heating elements are provided both in the 
cover and in the bases, so that the charge, which is 
contained in annular baskets, is heated almost entirely 
by radiation. The large area exposed is thus, it is 
claimed, very evenly heated, with the result that an 
extremely uniform anneal is obtained. The hoods, 
which fit over the centre heater bases, are rendered gas- 
tight by an oil seal. A neutral atmosphere of hydrogen 
and nitrogen is obtained from cracked ammonia, and 
a special burner. The electrical rating of the furnace 
is 40 kW, power being obtained from the works three- 
phase four-wire system at 400 volts and 50 cycles. 

The most important items annealed are parts of 
telephone relays, such as armatures and pole pieces 
These are treated in a completely machined condition, 
and the anneal is applied purely to reduce their reten- 
tivity to a minimum. Many other parts of mild steel, 
low-carbon iron and brass are annealed in prepara- 
tion for a bending or drawing process. A certain 
number of nickel-iron parts have also been annealed. 
Apart from the primary object of getting the material 
into a soft ductile condition or a satisfactory magnetic 
state, a very bright finish is obtained and cleaning 
operations are not required. 








Tue Royat ArronavuticaL Socirety.—The Royal 
Aeronautical Society, 7, Albemarle-street, London, 8.W.1, 
has acquired the lease of 4, Hamilton Place, W.1, at the 
Piccadilly end of Park-lane, for new headquarters. 
which, it is expected, will be ready for occupation 
early in 1939. 
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THE 
“FU-SHING ”’; 
SERVANCY BOARD. 


(Continued from page 498.) 
THE first part of our description of the dredger 


DRAG-SUCTION DREDGER | and raised within the central well. The lower or after 
WHANGPOO CON.- | end of the pipe carries the drag-head, the open end 


| of which faces forward and has a cutting lip of 


manganese steel on its underside. The head is 


| dragged along the bottom by the forward motion of 


the vessel, the spoil forced up the pipe being sucked 


Fu-Shing dealt with the general arrangement of | into the main pump, assisted if necessary by a 


the vessel and details of the hull construction and ' high-pressure water from an auxiliary pump. 


The 

















Fie. 16. Drac-Hrap 


ASSEMBLED IN SHOP. 

















Fie. 18. 
navigating equipment, from which we now proceed | 
to the dredging and propelling machinery. 

The dredging plant consists of a centrifugal 
pump, drawing through a suction pipe, one end 
of which can be lowered to the river bed. For 
this purpose, the pipe is carried in a girder| 
frame provided with large trunnion bearings at 
its forward end, about which it can be lowered 


DrEcK VIEW 


. SHowrne Hoppers. 


arrangement of the suction and delivery piping 


‘and valves enables the dredged material to be 


delivered direct to the hoppers or, if required, 
pumped overboard for reclamation purposes. The 
system also permits the hoppers to be pumped 
out and the contents discharged overboard. 
Possibly the most interesting feature in the 
complete dredging equipment is the drag-head, 


views of which appear in Fig. 16 herewith, and 
Figs. 27 and 28 on page 590, and the associated 
suction pipe. In the design and arrangement of 
these parts of the system particular attention was 
given to the form of the parts and passages, to 
reduce to a minimum losses by friction and eddying, 
both at the entrance to the drag-head and in the 
suction pipe. With this object in view, the various 
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Fic. 17. Dreperna Pump. 
parts have been made of streamline form. The 
| dredging capacity of a drag-suction dredger depends 
|on the speed over the bottom, the depth of the 
cutting edge below the surface of the material to 
be dredged, and the width of the opening into the 
drag-head. The working depth of the cut is condi- 
tioned by the available propeller thrust (less the 
resistance of the hull to propulsion) and the hard- 
ness of the bed material. If excessive water can be 
excluded so as to give a rich mixture, a full hopper 
contains a large proportion of spoil, and there is a 
minimum waste of effort in transporting water. 
Experience has shown that a drag-suction dredger 
operates best when the head is buried to such a 
depth as to admit water only to the amount needed 
to make the spoil mobile. When working in firm 


| material, therefore, in which the drag-head does 


not penetrate so deeply as into soft mud, it is 
advisable to limit the amount of surplus water 
admitted. This is done in the Fu-Shing by pro- 
viding the upper part of the opening with adjustable 


| shutters, which can be opened or removed when 
| working in the normal mud. The shutters can be 
| seen in position in Figs. 27 and 28. 


With their aid, 

supplemented by the additional thrust horse-power 
by comparison with the Chien She, the interior 
streamline form, and the provision of a swivelling 
adjustment, to which further reference will be made, 
it is anticipated that the Fu-Shing will be able to 
pump mixtures containing at least 30 per cent. by 
volume of sand, as well as the usual 60 per cent. 
| or more by volume of mud. 

If the bulk wet density of the sand is 2-0, a 
mixture containing 30 per cent. by volume of sand 
has a mean density of 1-3. The earlier dredger, the 
Chien She, when dredging sand patches, rarely 
produces a mixture exceeding 1-15, corresponding 
to a sand proportion of 15 per cent. by volume. 
This implies a penetration of the drag-head of less 
than half that occurring in mud, and the drawing-in 
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of an excessive volume of water, due to the relatively 
free suction. When dredging mud, the Chien She 
frequently obtains a mixture density of 1-5, indicat 
ing a mud fraction of 62-5 per cent. by volume when 
the in situ mud density is 1-8. 

Otto Fruehling, who invented this type of dredger 
in 1898, apparently did not realise that the vital 
point in his device was the resistance in the suction 
pipe. The drag-head only ploughs up the bed; 
the essential operation is the conveyance of the soil 
up the pipe. To effect this efficiently, the pipe 
must be large in bore, short, smooth, and free from 
internal obstructions to streamline flow. Any jets 
or cutters must conform to the direction of flow 
into and up the pipe, and must not increase the | 
resistance. When dredging mud, it is feasible to} 
bury the drag-head completely and to provide | 
liquefying water by means of inflowing pressure 
jets; but with sand, the volume of water required | 
is too large for this to be done. If, however, the | 
water is taken in through that part of the drag-head | 
opening which is not buried in the sand, the velocity 
of the entering water will be much higher than that 
of the sand, and, unless the area of the opening can 
be reduced, the proportion of water in the mixture | 
will be high, as it is in an ordinary sand-pump. In 
the case of the Leviathan, it was found that, when 
the suction pipe was so deep into the excavation 
that the suction holes were almost closed, the 
mixture density rose to nearly 40 per cent. by 
volume; but the average was much less. 

The Fu-Shing is provided with five interchangeable 
drag-heads. The construction is massive, as the | 
illustrations show, and the heads are fitted with 
renewable cutting blades of manganese steel, and 
vertical grid-plates of the same material to exclude 
large objects, wreckage, &c., which might damage 
the pump. For straightforward cutting there 
are three heads, respectively 6 ft., 8 ft., and 10 ft. 
wide on the cutting edge. The maximum height | 
of the opening in the 8-ft. head, which may be | 
taken as typical, is 2 ft. 114 in. (900 mm.). The} 
remaining two heads are of special design, the cutting 
portion being rotatable, so that it can be adjusted to 
the most efficient angle when working in cross-cur- 
rents. The suction opening in the drag-head crown is 
3 ft. 7) in. by 2 ft. 114 in. (1,100 mm. by 900 mm.). 
The inner surfaces of all the heads are streamlined 
throughout, and a cast water-jacket is provided, 
with pressure-jet openings facing in the direction 
of the flow of spoil. The jets can be used to main- 
tain water lubrication on the inner skin of the casting 
when dredging stiff materials. 

An important feature of the drag-head is the 
mechanism which maintains a constant angle of 
the cutting edge, irrespective of the dredging depth, 
tidal variations, or the condition of loading of the 
vessel. It of lever arms 
mounted on top of the head and connected at 
their upper ends to a branch piece, the ends of which 
form journals rotating in bearings in the lever ends. 
The side arms are cast hollow and convey the 
pressure water to the drag-head water jacket. To 
the branch piece is attached a pressure-water pipe 
of solid-drawn steel, which in turn connected 
to a second cast-steel branch piece, mounted on 
bearings secured to the forward end of the central 
well. By means of this mechanism the cutting 
angle of the head, when set to suit the dredging 
conditions, is held constant for any upward or 
downward movement of the head, the variation 
of angle being taken up by a sliding sleeve secured 
to the top of the head casting. The sliding sleeve, 
the lever arms, and the branch between 
them, are clearly shown in Fig. 16, on page 577, 
and a side view of the assembly, with the pressure- 
water pipe in position, is provided by the illustration 
in Fig. 31, on page 590. 

The movable suction-pipe is rectangular in sec 
tion, the cross-section measuring 3 ft. 11} in. by 
2 ft. 74 in. (1,200 mm. by 800 mm.), thus having an 
area of 10-3 sq. ft. It is contained in the girder 
frame shown in Fig. 31, which is constructed of 
high-tensile steel plates and rolled sections, secured 
at the ends of the frame to massive steel castings. 
The lower casting is provided with bearings and a 
shaft for the attachment of the drag-head, and the 
upper casting has side journals of large diameter 
which are supported in heavy bearings secured to 
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Wincu ror Hoistine Suction Grrper. 














Fie. 26. 


the sides of the central well. The assembly of the 
latter bearings is shown, in the makers’ shops, in 
Fig. 29, on page 590. Attached to the upper 
casting is a cast-steel machined sliding joint, which 
moves in a steel casting secured to the plating at 
the forward end of the central well. This joint is 
made watertight where the sleeve passes through 
the hull, and connects the movable length of the 
main suction pipe to the fixed piping on the dredging 
pump. The suction girder or ladder is guided 
within the central well by four steel rollers, carried 
the girder, and bearing against curved steel 
guides welded to the of the well. Their 
positions were indicated on the arrangement, Fig. 1, 
on Plate XXII, which accompanied the first part of 
this description, in ENG@rngeertne of October 28. 
The lower end of the girder is suspended by wire 
ropes from the hoisting winch, which is mounted 
on the overhead platform, shown in Fig. 18, on page 
577. An illustration of the winch, which was de 
scribed on page 498, ante, is given in Fig. 25, on this 


on 


sides 








PRESSURE-WATER Pump. 


page. A derrick abaft the well serves to hoist out 
and replace the interchangeable drag-heads. 

The dredging pump, shown in Fig. 17, on page 
577, Fig. 24, on Plate X XVI, and Fig. 30, on page 
590, is of the side-suction centrifugal type. The 
casing is in halves, jointed on the horizontal centre 
line, and is lined with wearing plates of manganese 
steel secured by set-pins screwed in from the out- 
side. The semi-shrouded impeller has a diameter 
of 9 ft. (2,750 mm.) over the blade tips, the blades 
being plates of mild steel, 18 in. (455 mm.) in width, 
which are riveted to vanes cast on the impeller disc. 
The impeller shaft, 13} in. (350 mm.) in diameter 
at the bearings, is provided with a locating bearing 
of the Michell type. The supporting bearings are 
fitted with a sand-excluding seal, through which 
clean water circulated under pressure. The 
dredging pump has a water-pumping capacity of 
about 24,000 tons per hour at a speed of 150 r.p.m. 
when delivering through the distributors at the 
top of the hoppers. When dredging thick Yangtse 
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mud with an in situ density of 1-8, the pump is| stokers of the multiple-retort type, manufactured 
designed to fill the hoppers, holding a load of 4,000 | by Messrs. Babcock and Wilcox, Limited, at their 
tons, in less than 15 minutes. | Renfrew works, and driven by 6-h.p. Laurence- 
As mentioned above, the pump can draw from | Scott motors. Each grate consists of seven rear- 
the drag-head or from the hoppers, and can discharge | a8hing retort stokers, the projected furnace area 
either to the hoppers or overboard. These several | being 109 sq. ft. The draught is balanced, there 
methods of pumping are controlled from the dredg- being two forced-draught and two induced-draught 
ing house on the bridge deck, where are assembled | fans, one of each type to each pair of boilers, as shown 
the operating levers for the sluice valves in the | in the arrangement drawing, Fig. 2, ante. Primary 
various suction and discharge pipes, all of which | air for combustion is admitted, and the quantity 
are actuated hydraulically. The main discharge | controlled, by three separate ducts below the grates. 
pipe from the pump, 3 ft. 32 in. (1,000 mm.) in| Secondary air is supplied through nozzles above 
diameter, is divided at main-deck level into separate |the grate. The combustion air is preheated in 
pipes, 2 ft. 3} in. (700 mm.) in diameter, leading to | the tubular air heater above each boiler, whence it 
the port and starboard hoppers, each having five | passes through ducts down the rear of the boiler 
distributing outlets, 17} in. by 23 in. (450 mm. by | casing to the control dampers at the side of the 
586 mm.) spaced at intervals along the hopper. combustion chamber. The arrangement permits 
Two branches from the distributors also provide | the use of a wide range of coal, but the coal for 
an alternative discharge overboard. Each has a| Which the plant has been designed is Kailan slack, 
hydraulically-operated sluice valve to control the | which contains approximately 20 per cent. of ash, 
loading and to ensure an equal distribution of the | @nd has a calorific value of about 12,000 B.Th.U. 
discharged spoil in the hoppers. The main suction, | PeT pound. With this fuel, the designed continuous 
at the pump, has a bore of 3 ft. 73 in. (1,100 mm.) | service rating of the complete boiler installation is 

and the two suction branches drawing from the | 75,000 Ib. of steam per hour. 
hoppers are each 2 ft. 34 in. (700 mm.) in diameter. | As shown in Fig. 4, Plate XXII ante, Fig. 22, 
The main discharge overboard is the same size | Plate XXVI, the pumping machinery isseparate from 
as the discharge branch to the hoppers, viz., 3 ft.| the propelling machinery, except that both receive 
3% in. Two connections are also provided, enabling | steam from the same boilers, being located in a separ- 
the main pump to draw direct from the sea, each | ate engineroom forward of the hoppers. Independent 
of these being 11} in. (300 mm.) in diameter. auxiliaries are provided, so that the pumping-engine 
The main dredging pump is directly driven by a |0™ can be completely shut down when dredging 
vertical four-cylinder triple-expansion engine of | 0Perations are suspended. The condenser is of the 
the marine type, arranged as shown in Fig. 22, on| Weir regenerative type, constructed by Messrs. 
Plate XXVI. Except that it is non-reversible, the | Schichau, and has a cooling surface of 2,580 sq. ft. 
engine is similar to the main propelling engines, Associated with it are a centrifugal circulating 
shown in Figs. 21 and 23, on the same Plate. The | PU™P supplied by Messrs. Drysdale and Company, 
high-pressure, intermediate-pressure, and the two | Limited, coupled to a steam engine by the same 
low-pressure cylinders, respectively, have diameters | makers, and a Paragon air pump supplied by Messrs. 
of 20} in. (520 mm.), 337 in. (860 mm.), and 38§ in.|G- and J. Weir, Limited, Glasgow. The bilge, 
(980 mm.), with a common stroke of 2 ft. 11} in. ballast, condensate, and fresh-water pumps, together 
(900 mm.). The engine is of substantial construc- with the small pump delivering clean water to 
tion, the moving parts being balanced on the|*he dredging-pump glands, and the two pumps 
Yarrow-Schlick-Tweedy system, and is fitted with |SeTving the hydraulic system, were supplied by 
ae’ | Messrs. Schichau from their Elbing works. The 


an expansion valve on the high-pressure cylin- | : . 
der to permit of rapid adjustment to meet the | »ydraulic pumps are of the vertical duplex long- 


possible heavy fluctuations in the working of the | Sttoke type, designed to work at water pressures 
dredging pump. In addition, there is a sensitive | up to 1,000 Ib. per square inch, and are fitted with 
deadweight-type governor driven by gearing from | regulator controls on the steam ends and the water 
the crankshaft, which is in two interchangeable |€"48. The working ' pressure required at the 
sections. A moderate degree of superheat is | °Perating cylinders of the dumping valves is 700 Ib. 
provided for in the design of the engine, the pistons | PeT Square inch, but the cylinders of the individual 
being fitted with Lockwood and Carlisle rings, sluice valves work at a reduced pressure, between 
and the piston rods and valve rods with United 250 lb. and 300 Ib. per square inch. 

States metallic packing. The high-pressure and| For the supply of high-pressure water to the 
intermediate-pressure cylinders have piston valves, | 4'@g-head jets, and also for cleaning the dumping- 
and the low-pressure cylinders, balanced slide | Valve seats after the spoil has been discharged, 
valves. Plastic magnesia is used for heat insulation, | Messrs. Drysdale and Sons, Limited, have supplied 








and the cylinder and valve covers are completely | the high-speed centrifugal pump illustrated in 

‘| Fig. 26, on page 578. The pump has suction and 
delivery branches 16 in. (400 mm.) in diameter, 
|andis driven by a Laurence-Scott electric motor. 
| The rated capacity is 2,500 gallons per minute against 
a head of 160 ft., or 6,000 gallons per minute against 
30 ft. head. The pressure-water connections to 
the dumping-valve seats are 4 in. (100 mm.) in 
diameter, and number 24, two connections being 
provided to each seat. On the starboard side of 
the pumping-engine room, in a screened enclosure, 
is the engineers’ workshop, and over it, a store for 
| tools and spare gear. 


(T'o be continued.) 


enclosed by portable planished-steel plates. At 150 
r.p.m. the pumping engine develops 2,500 i.h.p. 
Each of the four Babcock and Wilcox steam- 
generating units comprises a sectional straight- 
tube marine boiler with superimposed superheater 
and tubular air heater, all constructed by Messrs. 
Deutsche Babcock and Wilcox Dampfkessel Werke, 
A.G., Oberhausen. Drawings of a typical unit are 
given in Figs. 19 and 20 on Plate XXVI. 
steam-generating surface of each boiler consists of 
24 sections, the tubes being 1% in. in diameter in 
the fire rows, and 4 in. in diameter in the upper rows, 
and all 9 ft. 6in. inlength. The superheater surface 


is provided by U-shaped tubes, 1} in. in outside dia- | 


meter, expanded into forged-steel headers. The 
steam and water drums are fusion-welded through- 


out, no riveting being employed, and are 3 ft. 5} in. | 


in inside diameter by 15 ft. 2 in. in length. Baffle 
plates cause the gases of combustion to flow three 
times across the tubes, the superheater being 
situated above the boiler tubes at the top of the 
first pass. The boiler safety valves are set to 
lift at 245 Ib. per square inch, and those on the 
superheaters at 225 lb. per square inch, the designed 
final steam temperature being 450 deg. F., from 
feed water supplied at 200 deg. F. Control of the 
final temperature is effected by dampers in the 
superheater zone, which enable a variable propor- 
tion of the hot gases to be by-passed. Steam 
soot-blowers are provided. 


The coal is fired on Babcock-Erith mechanical | 


The | 











RIVER-CONTROL PROBLEMS. 
By Dr. Herpert Cuatiey, M.Inst.C.E. 


In a recent series of articles which has appeared 
in ENGINEERING* under the title of “ River Flow 
Problems,” the author referred to various hydraulic 
questions as illustrated especially by conditions 
prevalent in China. The following series will deal 
with some of the broader matters which enter into 
the general subject of river control. 


I.—Sorm Eroston. 


THE calamitous deterioration of the prairie 
lands in the United States of America and Canada, 














* ENGINEERING, vol. cxlvy, pages 61, 165, 223 and 
241 (1938). 





due to the removal by rain and wind of the humus 
layer, has drawn serious attention to the effects of 
human activities on erosion. In China, similar 
changes have long been in progress and the extension 
of grain cultivation to the forest and grass lands 
in North China, Inner Mongolia and Manchuria 
has been followed by similar excessive erosion 
there. It is probable that this same process is 
partially responsible for the deterioration of many 
other areas, such as Mesopotamia, where the 
demand for grain led to an imprudent extension 
of agriculture. The problem is to some extent 
interlinked with that of deforestation and its possible 
inter-relation with rainfall; this aspect of the 
question will be discussed later. 

The simple facts appear to be that the breaking 
up of ground by ploughing on a sloping surface 
inevitably leads to perceptibly increased run-off 
which is accompanied by very greatly increased 
erosion. The land is thereby deprived of humus, 
presently becomes sterile, and finally becomes a 
fan of gullies. The eroded material generally 
passes into rivers and so to deltas or the sea bed, 
but in so far as it may fill up swamps or raise flood 
plains there may be a little compensation. As, 
however, the eroded material in its later stages is 
sterile subsoil this may be of no immediate benefit 
and in any case can only in the rarest cases be 
comparable with the loss experienced on the sloping 
lands. In the natural state, prairie lands are 
covered with a mat of roots which holds back an 
appreciable fraction of the rain, and, except on 
very steep slopes, there is very little erosion. 
Similarly in the forests, the leaves retain a good 
deal of rain and the soil beneath is covered with 
scrub, moss, &c., which serves the same purpose 
as grass in reducing erosion. 

Professor W. C. Lowdermilk* made a number of 
experiments in the loess region of Shansi (one of 
the northern provinces of China) in 1924 and 1925, 
which showed that the run off from specially isolated 
experimental plots of pronounced slope, about 1 
vertical to 2 horizontal, averaged 50 times as much 
on denuded areas as on forested areas. This figure 
is a mean, and for small rainfalls the ratio was 
immensely greater; the lowest actually observed 
ratio was 21, but as the highest run-off observed 
even on a denuded area was only 20 per cent. of the 
rainfall, it is obvious that considerable infiltration 
occurred. For long-continued rains it could 
obviously eventually fall to unity. On the experi- 
mental areas there was practically no erosion on the 
forested slopes but marked erosion occurred on all 
denuded slopes. No quantitative observations of 
erosion were given, but it is ciear that the erosion 
ratio was comparable with, or was even greater than, 
the run-off ratio. The rivers fed from the 
watershed on which these plots were taken are all 
flashy and carry heavy silt loads, and eventually 
lead into the Yellow River. The Yellow River 
basin is an extreme example of rapid erosion. 
In the loess gullies of its basin during storms the 
discharge is sometimes a thick mixture containing 
no less than 50 per cent. of mud by volume, while 
in the lower Yellow River itself, which is supplied 
by many such tributaries, a 10 per cent. by volume 
content is quite common and frequently exceeded 
during the flood season. 

As the loess wet density is about 1-6, and the 
mineral density is about 2-6, some three-eighths 
of the volume of the loess consists of mineral (pore 
ratio to mineral = 5/3), so that a 10 per cent. of 
mud-volume mixture contains $ x 2-6 = 9-75 + 
1-06 per cent. of weight of mineral, or say, 9 per cent. 
by mineral weight. The annual discharge of mud 
from the Yellow River is computed by Mr. Eliassen 
(the only non-Chinese engineer in the service of the 
Y.R. Commission) as high as 1,000,000,000 cub. m. 
per annum. As practically all of this comes from 
the loess regions in Shansi and Shensi, which are 
confined, to an area of about 100,000 sq. km., the 
annual surface erosion is of the order of ;35 m. 
per annum or, say, 1 in. (25 mm.) in 4 years. The 
Chinese plough only cuts about 4 in. below the 
surface ; therefore, this means that on the average 
the initially ploughed surface could be washed 
away in 16 years. In areas of low rainfall, wind 
erosion accelerates the destruction. Actually, the 








* Trans. Eng. Soc. China, vol. 25, pages 97-147 (1925-6). 
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duration will vary in some way inversely with the | 
slope. Speaking of a particular area, Professor | 
Lowdermilk says “The loess cover is dissected 
into a labyrinth of gullies and is cultivated in every 
locality and on every slope where man can keep his 
footing,” and elsewhere refers to a field “ which 
will stand cultivation no longer than ten years.” | 

In the report of the Grain Plains Drought Area | 
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THE IRON AND STEEL INSTITUTE. 
(Concluded from page 541.) 


CONTINUING our account of the meeting of the 
Iron and Steel Institute, held in London on Wednes- 


|day, October 26, under the chairmanship of Sir 


Harold Carpenter, F.R.S., we have now to deal 
with the third and succeeding papers considered 


changes in the mechanical properties, and the prob- 
lem was to find why these existed. The paper 
| merely gave negative evidence, and it could only be 
| said that the results suggested that no fundamental 
| change appeared to take place in the iron itself oF 
lin the lattice. In his concluding remarks, Sir 
| Harold Carpenter said that the last word had not 
| been said on this subject, but that the authors had 


Committee to President Roosevelt, and published | ,+ the morning session and with the proceedings | made an important contribution to it. 


in Angust, 1935, it is shown how overgrazing and | 
overcropping has led to extensive destruction of the 
actual cover in the eight Great Plains States which | 
include the major part of the watershed of the | 
Mississippi-Missouri River. It says “It is safe | 
to say that 80 per cent. is now in some state of | 
erosion. As much as 15 per cent. may already 
have been severely and permanently injured.” | 
A vivid journalistic "picture of the conditions is | 
given in Stuart Chase’s book Rich Land, Poor Land, | 
published by Messrs. Harpers, New York (1936), | 
and there is a detailed study of the subject in| 
oil Erosion, issued by the National Resources | 
Board, Washington, in 1935. 
In the Yangtze River, the average annual dis- | 
charge of mud is about 400 million cubic metres. | 
Practically none of this comes from the levelled | 
flood plain. In most places the flood plain is below | 
the level of the average summer high water, which 
is excluded by dykes. There are many lake areas | 
in the flood plain which are slowly accreting and a| 
certain amount of silt is drawn off with irrigation | 
water from the river and its tributaries, although | 
as the rainfall averages about 35 in. in the flood | 
plain, not much such water is required. The water- | 
shed of the Yangtze approaches 2,000,000 sq. km., | 
which would make the erosion only about 0-0002 m. | 
per annum, but at least half must be deducted | 
for dyke-enclosed plains, hard bare compact roc 
and regions in the remoter north-west plateau 
with but little rain. This mean erosion is then | 
of the order of 0-0004 m. per annum, or more | 
than a foot in 1,000 years. The average fall out- | 
side the flood plain and excluding the north-west | 
plateau, is about 5 m. in 3 km. or 1 in 600, steep- 
ening to a general land grade of about 1 in 100 
up towards the lip of the watershed. If we assume | 
that velocity varies as the square root of slope, and 
the erosion as the square of the velocity (other things | 
being the same), the general erosion towards the | 
lip of the watershed will be six times greater than | 
on the average, and so will be of the order of 1 ft. 
in 160 years. In the individual branch valleys al 
similar exaggeration towards the margins will occur, | 
suggesting the surface removal at their heads of a | 
foot in 27 years, as a definite possibility. Thus, | 
in the remoter parts of the valleys of the Yangtze, | 
erosion may be destroying the humus cover within a 
comparatively short number of years. During the | 
two millenia in which cropping has developed in the 
Yangtze Valley the population has expanded, 
removed the trees in all but the remoter valleys, 
and cultivated right into the hills. In so far as 
this is rice cultivation in levelled “ paddy ” fields, | 
the increased erosion is small, but where dry crops | 
are grown on slopes damage is steadily being done 
and the resources diminished. The effects are far | 
«maller than in the Yellow River, but they exist. 
Another interesting aspect of this question is the 
poor drainage which occurs within the flood plain, 
where rivers are dyked off, which becomes accen- 
tuated by the secular rise of the water levels in the 
river. Most of the serious floods in the Great Plain 
of China (the flood plain of the Yungting, Yellow, 
Hwai, and Yangtze Rivers, extending from Peking 
to some miles south of Shanghai) are due to the 
combined effect of high water in the rivers and 
heavy rain in the low plains. There is no real 
cure for this but impracticably expensive pumping 
or equally prohibitively costly raising of the land 
by warping. To add to the difficulties, the Grand | 
Canal traverses the whole of this plain in a direction | 
across the natural drainage lines, its dykes forming | 
a dam which holds back the surface drainage. 


(T'o be continued.) 

















Courtine FLUIps AND THE Macuine Toot: Erratum 

We regret the name of one of the authors of this paper, 
which was reprinted in abridged form on page 546, ante 
was given as H. H, Benny, instead of H. H. Beeny 


an the afternoon session. 


Specrric Heat-TEMPERATURE CURVES OF 
IRONS AND STEELS. 

The third paper considered was by Dr. C. Sykes 
and Mr. H. Evans, and dealt with ‘‘ Specific Heat- 
Temperature Curves of Commercially-Pure Iron and 
Certain Plain-Carbon Steels."" The authors stated 
that a large number of investigators had noted 
transformation points in iron and steel at tempera- 
tures below the eutectoid temperature, namely, 
700 deg. C. Dearden, in 1928, had measured the 
specific heat-temperature (S.T.) curve of a sample 
of annealed Swedish Lancashire iron by an aneroid 
method. The experiments had been carried out 
in vacuo, and the resulting curve showed one 
maximum at 120 deg. C., and another possible 
maximum at 260 deg. C. Recently attention had 
been drawn to the subject of low-temperature 
transformations in iron by a paper by Naeser, who 
had determined an 8.T. curve of pure iron which 
showed six distinct peaks, approximately 100 deg. C. 
apart, between 25 deg. C. and the A, point in iron. 
This curve appeared to be so unusual that the 
experiments described in the present contribution 
had been commenced to investigate the whole 
matter. Measurements of the specific heat in the 
temperature range 80 deg. to 450 deg. C. had been 
made on a number of samples of commercially-pure 
iron and plain-carbon steel. The results obtained 
were in reasonable agreement with accepted values, 
and no experimental evidence had been found which 
confirmed the of the discontinuities 
reported by Naeser and Dearden. An examination 
of the published literature dealing with abnormali- 
ties in physical properties of iron indicated that the 
indirect evidence which this brought to the support 


presence 


| of the work of Naeser and Dearden was not strong. 


Dr. W. H. Hatfield, F.R.S., who opened the dis- 
cussion, said that one of the first stages of funda- 


mental investigations on alloy steels was to clear | 


away any doubts which might exist regarding data 
on the physical properties of the basic metal, iron. 
This the authors had endeavoured to do, but before 
their conclusions were accepted as quite definite, 
they should hand some of their samples to other 
investigators so that further tests might be made 
in order to prove or disprove their conclusions. 
Nevertheless, their contribution had shown the 
meticulous care with which their work had been 
carried out. 

Professor F. C. Thompson said that low-tempera- 
ture changes in iron and steel had been quite 
independently discovered by at least three investi- 
gators, namely, by Borelius in Sweden, by White- 
head and himself in Sheffield, and by Herbert in 
Manchester. Numerous workers had shown that as 
far as many mechanical properties were concerned, 
including the fatigue properties, there was a change 
round about 120 deg. C. The authors had men- 
tioned that magnetic effects might be held respon- 
sible, but experiments recently carried out with 
magnetically-screened specimens had shown that 
the change still persisted. Whatever might be the 
case with pure iron, in so far as the materials with 
which the engineer and the metallurgist were 
normally concerned, abnormalities of a profound 
and important character did occur at any rate in 
many cases. He, therefore, still regarded these 
abnormalities as worthy of a very great deal of 
further research work. Dr. E. Griffiths, F.R.S., 
who spoke next, agreed with Dr. Hatfield that it 
would be a good plan if the authors were to hand 
over their specimens to other investigators for the 
purpose of conducting confirmatory tests. There 
appeared to be a mass of evidence to show that 


| Rottrne-MILy Practice 1s THE UNITED Srarss. 

The last two papers presented on Wednesday 
morning comprised ‘“‘ Modern Rolling-Mill Practice 
}in America (Exclusive of Continuous Strip and 
| Sheet Mills),"" by Mr. Quincy Bent, and “ The 
Development of Continuous Strip Mills,” by Mr. D. 
Eppelsheimer. Neither author was present, but 
Mr. Eppelsheimer’s paper was presented by Mr. A. R. 
| Edwards, while Mr. Bent’s, owing to lack of time, 
was taken as read. In the course of his paper 
Mr. Bent said that in recent years the development 
of rolling-mill machinery had been brought to a 
high degree of engineering perfection, the object 
being to improve the uniformity of products to 
meet the ever-increasing demands of the steel 
consumer. Large, single-purpose units had been 
developed, the output of which was low in cost in 
times of business activity and expensive in periods 
of depression, on account of the large overhead 
|investment. Good practice turned its attention to 
| the elimination of extended delays in roll changing. 
|'To accomplish this, spare housings were used and 
| the rolls and guides set up away from the rolling 
|train. This, of course, involved extra housings, 
| but its most important requirements were special 
|erane services for roll changing capable of lifting, 
|in some cases, up to 150 tons. The bane of the 
| American steel-plant manager was the fluctuation 
|in the demand for steel products, and by the same 
|token this variation was a most disturbing and 
| distressing factor in the labour situation. It should 
always be borne in mind that the rolling mill was 
| the last step in a continuous process between the 
|raw materials and the client. The income of the 
whole steel works was largely derived from rolled 
| products ; consequently, investments in coke ovens, 
| blast furnaces, steel-making departments, and all 
|the auxiliaries which made up the complete plant 
|was absolutely and finally dependent upon the 
| quality, service, and cost of the rolling-mill products. 

In the paper on continuous strip mills, read in 
abstract by Mr. A. R. Edwards, Mr. D. Eppelsheimer 
gave a brief historical review of the rolling of sheets 
and of previous unsuccessful attempts to roll sheets 
in continuous rolling mills. He stated that in the 
sheet-rolling industry very little progress had been 
made for many generations, other than increasing 
the diameter of the rolls and the strength of the 
housings. Although the literature contained many 
proposals for improved processes, no real progress 
in commercial production had been made until 
Messrs. The American Rolling Mill Company, 
Limited, had built their Ashland plant in 1922, under 
the direction of the inventor, Mr. J. B. Tytus. Two 
distinct methods were generally followed in the 
continuous rolling of strip. In the first successful 
mill at Ashland and in some others, the blooming 
mill was definitely a step of the process, the strips 
being rolled directly from the heated ingot without 
being cooled in the interim; this was entirely 
practical and successful. The other plan, for which 
a number of mills had been installed, consisted in 
making slabs from the ingot, allowing them to cool, 
and subsequently reheating them. There was much 
to be said for both systems. The conservation of 
heat was of itself an important consideration in 
the first alternative, while the facility for the 
production of small orders and the surface prepara- 
tion of the cold slabs was strongly urged for the 
second. 

At the present time there were 22 hot continu- 
ous sheet mills operating in the United States. 
| while several more were being built or were con- 
templated. There were also a number of rolling 
mills of this type in operation, or on the eve of 
operation, in England, Germany, Russia, and 








abnormalities did take place, but it was necessary to| Japan. There were in existence mills with a length 
correlate the results obtained, in one investigation, | of barrel of roll of up to 160 in., capable of hot- 
with others obtained by independent methods. In| rolling 96-in. wide material at a finishing speed of 


a very brief reply, Dr. Sykes agreed that there were | 2,100 ft. per minute, while mills of lesser width had 
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produced 600,000 tons per annum, and at times, | case. As a matter of fact, the literature had been 
under favourable conditions, upwards of 200 tons | studied very thoroughly and the additions made to it 
It was reasonable to state that the | from time to time were also examined critically. | 


in an hour. 
capacity of the continuous-strip mills completed 
in the United States alone was of the order of 
13,000,000 tons per annum, while that of mills in 
other countries amounted to several million tons. 

After the presentation of the above two papers, 
a film, showing the operation of a continuous strip- 
mill plant from the ingot stage to the finished strip, 
was exhibited. It had been intended to discuss 
both papers jointly, but, owing to the advanced 
hour, the Chairman invited members to send in 
their contributions in writing and adjourned the 
meeting until 2.30 p.m. 


RESEARCH ON STEEL CaSTINGs. 


The whole of the afternoon session, which was 
again presided over by Sir Harold Carpenter, F.R.S., 
was devoted to the presentation and discussion of 
the “ Third Report of the Steel-Castings Research 
Committee,” an abstract of which we published 
on page 548, ante. Members of the Institute of 
British Foundrymen and of the General Steel 
Castings Association had accepted invitations to 
take part in the discussion. The report was pre- 
sented in general outline by the chairman of the 
Steel Castings Research Committee, Mr. W. J. 
Dawson, and he was followed by Mr. W. J. Rees, 
the chairman of the Moulding Materials Sub- 
Cemmittee, who presented Section V of the report, 
which constituted the first report of that sub- 
committee. 

The first speaker in the discussion on Section V, 
Mr. J. G. Pearce, stated that the subject of moulding 
materials was of vital importance to all makers of 
cast materials. British deposits of natural moulding 
sands were abundant and satisfactory in so far as 
the iron industry was concerned, but further investi- 
gation and research work was necessary in connec- 
tion with methods of test. The formation of the 
joint national committee, comprising representatives 
of the Iron and Steel Institute, the Institute of 
British Foundrymen, the British Non-Ferrous 
Metals Research Association, and the British Cast 
Tron Research Association, was to be welcomed. 
This committee would decide upon testing methods 
by mutual agreement and these would subsequently 
be adopted in the industry. The success of any 
system for the quantitative or continuous production 
of iron castings depended on sand testing and sand 
control. Mr. W. B. Parkes, who spoke next, said 
that in foundries where the sieving of sand was 
carried out frequently, the adoption of machine 
sieving was more or less essential. The next speaker, 
Dr. J. G. Skerl said that the subject of elutriation 
was rather bound up with the question of the degree 
of accuracy with which it should be approached. 
Professor Boswell had published his first memoir 
on the subject in 1918 but he had afterwards felt 
that the method of elutriation described was not 
accurate enough, hence he had planned a large-scale 
research to make the method more accurate. The 
Committee would have to decide upon the degree 
of accuracy to be adopted. It was surely time that 
the whole of the literature on moulding sands 
should be thoroughly examined and analysed, 
otherwise there was a danger that a good deal of 
duplication would occur in research work. He 
would like to make a plea that more of the work 
done by the British Cast Iron Research Association 
and by similar bodies, in this and other countries, 
be made more generally available. 

Mr. E. Wharton said that he spoke from the 
standpoint of the iron founder. Both in mechanical 
and in hand moulding, methods of sand control 
were of great value. All sieves employed should be 
tested for accuracy, as errors had sometimes been 
found even in sieves received from well-known 
makers. Among the methods for testing moulding 
saads, the sintering test, in his opinion, yielded 
highly useful results. The findings of the joint 
national committee would be awaited with great 
interest, as it was comprised of members who were 
in close touch with practical men in the foundry. 
The last speaker, Mr. F. N. Lloyd, said that Dr. 
Skerl had requested that the bibliography of 
moulding sands should be studied and a more 


complete survey made than had hitherto been the Professor Andrew stated that as time was getting 
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When, however, all this had been done, our moulding 
sand problem, to a certain extent at all events, 
remained our own and it was necessary to study 
the subject de novo, in some respects, in order to 
establish our own facts in accordance with our own 
conditions. 

In a brief reply to the discussion on Section V, 
Mr. Rees emphasised the point made by Mr. Lloyd. 
The problem of moulding sands, he said, was essen- 
tially our own problem. A lot of work had been done 
on the subject before, but much of it was not applic- 
able to the materials which the industry had to use. 
For this reason the duplication of work had been 
deliberately undertaken in some cases. The sub- 
committee’s investigations on sintering, while they 
had given interesting results, were not by any 
means complete. He was glad that Mr. Parkes 
had advocated the adoption of mechanical sieving in 
foundries. 

Section IV of the Report, which consisted of a 
contribution by Mr. H. F. Hall on “ The Strength 
and Ductility of Cast Steel during Cooling from the 
Liquid State in Sand Moulds,” was presented to 
the meeting by Mr. Hall. The discussion was 
opened by Dr. C. H. Desch, F.R.S., who stated 
that the author had employed most ingenious 
methods in his experiments. The test developed to 
determine the susceptibility of steels to hot-tearing, 
in which the specimen was subjected to some con- 
straint owing to the form of the casting, was parti- 
cularly ingenious. It would be interesting to have 
this test conducted on a series of steels the carbon 
contents of which extended over a range, and also 
to investigate the influence of inclusions. The only 
other speaker, Mr. L. E. Benson, thought that one 
limitation of the method was the resistance which 
the sand offered to contraction. It should be possible 
to devise some form of spring control to obviate 
this, otherwise it would be difficult to compare one 
steel with another. In a brief reply Mr. Hall said 
that the objection to any form of spring control was 
that the aim of the whole test was to make it 
approach as nearly as possible to actual foundry 
conditions. The adoption of any mechanical con- 
trivance would, in his opinion, cause the test to 
lose its value. On the other hand, something in the 
nature of what Mr. Benson had suggested had been 
employed in tests carried out in the United States. 

Section III of the report dealt with “‘ Copper- 
Steel Castings,” and was presented by the author, 
Mr. Martin Alexander. The only speaker in the 
discussion, Mr. W. B. Sallitt, thought that the 
contribution showed that the addition of copper, 
or copper plus chromium, constituted an effective 
and cheap method of improving the mechanical 
properties of cast steel, but he felt somewhat doubt- 
ful whether temper hardening was really the most 
practical means of effecting the improvement. 
There was the danger of embrittlement and although 
Mr. Alexander had shown that, by careful selection 
of the reheating temperature this could largely be 
avoided, the danger still existed. Moreover, the 
temper-hardening process was a function of both 
temperature and time, and both these factors 
must be fairly accurately controlled. A safer and 
much easier way to use copper in steel castings was 
to raise the copper content to between 1-5 and 2 
per cent. and to rely on straight-forward normalising, 
or quenching and tempering treatment. By this | 
means it was possible to obtain tensile properties | 
at least as good as, if not better than, those of the 
temper-hardened 1 per cent. copper steels, without | 
the risk of embrittlement. In a brief reply, Mr. | 
Alexander stated that the actual composition of the | 
steel employed depended to a certain extent on 
the design of the casting. A composition suitable 
for a plain casting might not be the best for an 
intricate one. 

The last section of the report to be discussed was 
Section II. Part A concerned fluidity tests carried 
out with the standard spiral mould described in the 
Committee’s second report of 1936 and was by 
Professor J. H. Andrew, Mr. G. T. C. Bottomley, 
Dr. W. R. Maddocks and Mr. R. T. Percival. On 
being called upon to present this contribution, 








short he would merely formally present the contri- 
bution in order to allow more time for the considera- 
tion of the Ruff test, which had not previously been 
discussed at a meeting of the Institute. Accor- 
dingly, Mr. T. R. Walker presented his contribution 
in (Part B, which referred to works’ results obtained 
with the Ruff fluidity test, while Dr. R. J. Sarjant 
presented the contribution, by Mr. T. H. Middleham 
and himself, on “ Fluidity-Temperature Relations 
of Cast Steels of Various Compositions.” A general 
discussion on the whole of Section IT was opened 
by Mr. C. H. Kain, who said that further results of 
tests conducted in one of the foundries referred to 
by Mr. Walker were now available. These results 
seemed to indicate that the Ruff test was more 
sensitive in the lower temperature ranges and that 
its sensitivity decreased with increase in the pouring 
temperature. The evidence indicated very strongly 
that temperature was the all-important factor in 
obtaining fluid steels. The only other speaker, Dr. 
C. H. Desch, F.R.S., raised the question of the use 
of the word “ fluidity.” Fluidity, he said, quite 
definitely was a term used to mean the reciprocal 
of the viscosity, and, whatever might be the property 
of the material which the length of the Ruff-test bar 
measured, it was not the fluidity. He suggested, 
therefore, that the term flowing power be employed. 
In a brief reply, Mr. Walker said that various 
terms had been suggested in place of fluidity. These 
included ‘ running life,” ‘‘ running quality,” and 
even “fluency,” but the Steel Castings Research 
Committee had decided to retain the term “ fluidity.” 
This, of course, was not the reciprocal of the vis- 
cosity, but an explanation had been given, in the 
report, of the meaning to be attached to it. 

The Chairman then proposed votes of thanks 
to the authors of all the contributions presented 
at the meeting, and to the Institution of Civil 
Engineers, for the accommodation they had kindly 
afforded. A final vote of thanks to Sir Harold 
Carpenter, for taking the Chair, proposed by Dr. 
C. H. Desch, terminated the proceedings. 








THE PUBLIC HEALTH EXHIBITION. 


Tue Exhibition which is being held at the Royal 
Agricultural Hall in connection with the sixth 
Public Health Services Congress ison a decidedly 
larger scale than those of previous years. Apart 
from the usual exhibits of machinery and equipment 
used in the various health departments of local 
government, such as road rollers, gully emptiers, 
and equipment for hospitals and other public 
institutions, the Exhibition this year is distinguished 
by a considerable display of appliances required 
in connection with air-raid precaution work. We 
propose to deal with a number of these appliances 
in detail, and it will, therefore, be sufficient to 
mention at this point that they cover both fire- 
fighting and decontamination work. The Exhibi- 
tion and Congress were opened on Monday last, 
November 14, by the Right Hon. Walter Elliot, 
the Minister of Health, who is also president of 
the congress, and closes tomorrow. The papers 
read at the Congress will form the subject of a 
separate report, but it may be said that the impor- 
tance now attached to air-raid precaution work 
is also illustrated in this case by the fact that 
several sessions are being devoted to this aspect of 
public health, or as it would be more accurate to say, 
of public safety. The term public health is so 
wide that the plant on view at the Exhibition is 
of a very varied nature. A certain proportion of 
the exhibits, such as those relating to hospital 
fittings, medical and surgical supplies, and gymnastic 
apparatus, are somewhat outside our scope, but 
engineers will find ample justification for a visit to 
the Exhibition in the plant shown for such pur- 
poses as those dealing with sewerage, waterworks 
machinery, street cleansing and refuse-collecting 
vehicles, and a wide range of mowers. 

The stand of Messrs. Aveling-Barford, Limited, 
of Grantham, is devoted to a representative display 
of modern commercial cooking equipment and 
disinfectors. Many new features have been in- 
corporated in the apparatus since the last Exhibition, 
and new finishes are also now available. The plant 
shown includes steam-jacketed and gas-heated 
boiling pans, a steam-heated tea water boiler, wet- 
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DECONTAMINATION PLANT; Messrs. AVELING-BARFORD. Fig. 2. 
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steaming ovens, a steam-heated hot closet, a gas- 
heated roasting oven, and a steam disinfector 
arranged as a decontaminator for A.R.P. work. | 
The disinfector, which is illustrated in Fig. 1, | 
above, is of the high-pressure steam-jacketed | 
type of the ‘“ Washington-Lyon” pattern. The | 


disinfector is 5 ft. in diameter by 7 ft. long. and has | 
an internal capacity of 137 cub. ft. The inner and 
outer shells are constructed from heavy steel boiler 
plate, riveted, and fitted with a ring 
at each end \ door, made ot steel boiler plate, 
dished and strengthened with a welded steel ring 
having strong radial arms riveted on, is hinged to | 
the body at each end. A steam-tight joint on each | 
door is secured by means of a special rubber joint | 
ring fixed in a machined groove in the body ring 


solid steel 


of the disinfector. The doors are fastened by 
means of screws with ‘Tee - handles, held in 
swivel-type shackles hinged to the body. The 


radial arms have a shallow recess to ensure proper 
location when the fasteners are tightened up. 














\ strong galvanised steel wire cage, fitted with 
galvanised steel rods and hanging hooks to carry 
the articles to be disinfected, is provided. The | 
cage is mounted on flanged wheels for running on | 
rails fixed inside the chamber. A set of |held. The jacket is tested to a hydraulic pressure 
steel portable rails is supplied for fixing to the | of 80 Ib. per square inch. 
ends of the rails within the machine to enable| When dealing with the exhibits at the last Exhibi- 
the cage to be withdrawn. 
with the Barford improved vacuum apparatus, 
a vacuum of from 20 in. to 22 in. of mercury column | Lorries, Limited, Watford West, 
being obtained by A| description of a similar machine 
special drum for the use of hot air is arranged | ENGingertna, vol. cxlii, page 582 (1936). 
connected direct to the steam jacket, thus avoiding | 
the necessity of special valves ; the air pipes in the 
drum are direct to the chamber. A | jet for hosing down the sides of buildings contami- 
formalin cup with fittings and control valve is| nated by persistent gas. The powerful nature of 
provided. A reducing valve reduces the pressure | this jet will be evident from the photograph repro- 
of the steam admitted to the disinfecting chamber | duced in Fig. 2, above. The monitor is placed in 
to 15 lb. per square inch above atmospheric, corre- front of the operator’s seat, and has a universal 
sponding to a temperature of 250 deg. F. The| movement. When used in conjunction with a vari- 
disinfector is fitted with stezm control valves on | able jet or control nozzle, it is possible to obtain a 
the jacket and chamber, and combined pressure | gentle flow of water or a jet of great power, directed 
gauges, one of which shows both the pressure and | at the will of the operator. As the other features of 
the temperature of the steam in the jacket, and the | the machine were dealt with in our previous article, 
other both the pressure and the temperature of the | it will be sufficient to recall that the tank has a 
steam in the chamber, together with the degree of | capacity of 1,250 gallons. and that the vehicle is 
vacuum in inches of mercury in the latter. Other | designed tooperate witha Scammell mechanical horse. 
tittings include a steam trap for condensation from Normally, the tank is filled by hydrant, but in the 
the jacket and chamber, and enclosed spring-type | event of the mains being damaged in an air raid, a 
safety valves on both the jacket and chamber, the | suction lift of 19 ft. is easily obtainable from the 
former being set to blow off at 30 Ib. per square | pump provided, and the tank can be filled by this 
inch, and the latter at 16 lb. per square inch gauge.| means in approximately three minutes. Four 
Chere is also a recording gauge to record the pressure lw ashing jets, mounted obliquely under the tank 
and vacuum obtaining in the chamber during the| and flushing towards the near-side kerb, are pro- 
various processes, and the time for which they are | 


Fie. 3. THree-Waeet A.R.P. 


steel 


Scammell 
Herts. The 
appeared in 
The value 


decontamination, shown by Messrs. 





a steam-operated ejector. 





connected 





| vided for decontaminating road surfaces. 


Unit wWitH TRAILER ; 


The disinfector is fitted | tion, held in 1936, we described a street washer for | 


of this washer for decontamination work has been | 
recently further increased by the fitting of a monitor | 


Messrs. ScamMMELL Lorries, LiIMIrep. 


tributing heads are fitted for decontaminating pave- 
ments, one on each side of the machine, a total 
washing width of 9) ft. being easily obtainable. 
A flushing point for sewers is provided on each side 
of the machine, the volume and rate of water released 
being more than sufficient for washing liquid gas 
from the gutters and gulleys into the main sewers. 
The pump is capable of delivering 350 gallons per 
minute, and pressures up to 125 Ib. per square inch 
can be obtained. Apart from the monitor, two 
instantaneous connections enable standard fire- 
brigade hose to be used. Four }-in. jets can be 
obtained simultaneously. The water can either be 
drawn from the tank or from a static source. A 
foam - making branch allows for extinguishing 
petrol, oil or chemical fires 

Another exhibit by Messrs. Scammell the 
special three-wheeled A.R.P. unit and trailer pump, 
illustrated in Fig. 3. above. The engine fitted 
to the trailer is a four-cylinder Scammell model, 
developing 54 brake horse-power, the Treasury 
rating being 15 h.p. The cylinders and upper half 
of the crankcase are cast en bloc, and fitted with 
hardened dry liners honed in position. The three 
main bearing caps are secured by high-tensile steel 
studs in the crankcase. The crankshaft is of alloy 
iron, and the main bearings are of the white-metal 
steel-backed type. Side valves are employed, 
operated by mushroom-head tappets. The tappets 
and guide block are easily detachable. The three- 


1S 


Two dis- | bearing camshaft is driven by a fabric helical gea 
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Fic. 6. 


36-rncH Moror Mower with TRAILER SEAT: 


Messrs. ALEXANDER SHANKS & Son, 


LIMITED. 


meshing with a steel gear on the crankshaft. A 
skew gear at the centre of the camshaft provides a 
vertical drive for the oil pump and magneto. Y- 
alloy split-skirt pistons are employed, tin-plated and 
fitted with three rings. The gudgeon-pins are of the 
fully-floating type. Force-feed lubrication is effected 
by a submerged gear wheel pump, through internal 
tubes and passages to the main and big-end bear- 
ings, the crankshaft being drilled. 

of the engine are that thermo-syphon water circula- | 





tion is provided from a 4}-gallon copper header 
tank. Extra cooling is obtained through a bye-pass 
from the fire pump, the water being fed through a 
bronze duplex filter. The water is controlled by a 
cock and a nickel seated, spring-loaded, non-return 
valve, and is fed to the engine water-jacket by way 
of a cooling coil in the engine oil sump, the complete 
cooling water system being constructed from ma- 


Other features | terials resistant to corrosion by fresh, polluted or 


sea water. 
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| The pump is a 4-in. by 3-in. single-stage centri- 


| fugal model, specially designed to suit the charac- 
| teristics of the Scammell engine. It is bolted to the 
|engine bell housing, and directly driven through a 
rubber and steel semi-flexible coupling from the fly- 
wheel. The output of the pump is 500 gallons per 
| minute at a pressure of 60 Ib, per square inch, falling 
| to 330 gallons per minute at a pressure of 150 Ib. 
| per square inch, these figures being based on a 10-ft. 
| suction lift maintained through three 8-ft. lengths 
|of 4-in. suction hose. The pump is constructed 
throughout of non-corrodible material. The body 
| and impeller are of a bronze mixture of 88 per cent., 
| copper, 5 per cent. tin, 3-5 per cent. lead and 3-5 per 
|cent. zinc. The bell housing bracket is of Alpax, 
and the spindle of steel sheathed with phosphor 
bronze and having external ball bearings. This con- 
struction enables the whole pump to stand for 
| long periods without use, and also to operate with 
|either fresh, polluted or sea water. The delivery 
| branch is fitted with two 2}-in. gunmetal delivery 
| valves having instantaneous pressure relief female 
| half-couplings with male blank caps and chain fix- 
ings. An automatic trip gear can be supplied 
| operated by the pump pressure. This cuts out the 
|engine by means of the ignition switch if the water 
| supply fails, or the pump pressure drops below a 
| predetermined minimum. This device safeguards 
| the engine under all abnormal conditions, and is 
|entirely fool-proof and automatic in its action. 
| The priming device is of the exhaust-operated 
ejector type, controlled by a lever on the instrument 
panel. A suctiom lift of approximately 26 ft. is 
obtainable. The ejector has no moving parts to 
wear and need adjustment, and being constructed 
of phosphor bronze throughout, is unaffected by 
polluted or sea water. With 30 ft. of 4-in. internal- 
diameter suction hose connected to the eye of the 
pump, a 25-ft. lift is attained in approximately 
44 seconds and a 10-ft. lift in approximately 18 
seconds. The tractor frame is constructed from 
|4-in. by 2-in. channel pressings, suitably braced, 
and electrically welded throughout. The hubs of 
the two pressed steel wheels are fitted with 10-in. 
diameter alloy-iron drums containing Bendix non- 
servo expanding brakes. The operation of the 
brakes is through rods, levers, and compensating 
| bar connecting to the combined parking brake and 
over-run brake lever. When connected to the 
towing vehicle, the brake is operated by the over- 
run from a towing box bolted to the draw bar. 

The trailer is towed by a special long-wheel base 
three-wheeler fitted with a 300-gallon water tank, 
at the rear as shown. A small rotary displacement 
pump is fitted with the suction port connected to 
the tank, the delivery port being connected directly 
with two hose reels mounted on the top of the tank 
and carrying 120 ft. of }-in. hose. The back of the 
chassis frame is extended to carry a Beresford Stork 
stretcher pump. There is accommodation for six 
| men, four being seated in the space between the cab 
}and the tank. The men are protected by an all- 
| metal roof capable of resisting penetration by 
shrapnel. 

A vehicle which can be utilised for a wide 
variety of purposes where power is required remote 
from a source of electrical supply is shown by 
Messrs. Guy Motors, Limited, Fallings Park, 
Wolverhampton. This is their ‘ Ant’ type four- 
wheel vehicle, fitted with air-compressor equip- 
ment, and capable of negotiating difficult cross- 
country conditions. The vehicle, which is illus- 
trated in Fig. 4, on this page, is complete and self- 
contained, thus doing away with the more usual 
trailer equipment attached to a lorry. If cross- 
country conditions are impassable with the ordinary 
tyre equipment, this can be replaced by special 
track grip tyres, or used in conjunction with chains, 
asrequired. The chassis is similar to many hundreds 
supplied to the War Department in recent years. 
The compressor is driven from an extension of the 
main gearbox shaft, and operates when the vehicle 
is stationary. There is an air container on each 
side of the compressor, the two containers having 
a total air capacity of 5} cub. ft. The compressor, 
which is of the two-stage type, has two low-pressure 
cylinders, 6 in. in diameter by 5 in. stroke, and one 
high-pressure cylinder, 5 in. in diameter by 5 in. 
| stroke, It is capable of an air delivery of 112 cub. ft. 
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per minute at 80-lb. pressure. 


silencer is provided on the air intake. A mechanism 


is connected to the carburettor throttle which limits | 


the engine revolutions to idling speed immediately 


the pressure in the tanks reaches 80 lb. per square | 
With the main gearbox in third speed, the | 
half | 
A special control | 


inch. 
compressor is operated, with the engine at 
throttle, at a speed of 870 r.p.m. 
mechanism ensures that the engine is running at 


half throttle, and means are provided for ascertain- | 


ing that the compressor speed is correct. To 


de-clutch the normal drive from clutch to gearbox, | 


and to bring the compressor drive into use, is the 


work of but a few moments, and the vehicle is at | 


any time instantly available as a mobile unit or for 
employment as a means of driving the compressor. 
A wide range of machinery for the maintenance 


of public parks, gardens, and so on, is being ex- | 


hibited by Messrs. H. Pattisson and Company, 
Limited, Stanmore Hill Works, Stanmore, Middlesex. 
These exhibits include the Pattisson- Bedford general- 


purpose tractor, the Parkover 


turf- piercing machines, pumps, fertiliser distributors, 
und turfaerating tools. The 
mowing equipment, illustrated in Fig. 5, page 583, 
is a new product which has been specially designed 
for the quick and easy mowing of roadside verges, 
and other small or obstructed areas, which 
are of too extensive an area to be dealt with by the 
ordinary motor mower. With this equipment, 
varying widths of verge can be cut from 24 in. 
upwards, as either one, two, or three mower units 
may be attached for cutting. It is unnecessary to 
leave any mower unit, which is not in actual use, 
hehind, as it may be coupled to and trailed behind 
the mower which is actually cutting. Thus, if 
there is a mile or so of narrow verge, which then 
widens out, the operator has with him the necessary 
mowers so that he can immediately increase the 
width of the cut as required. The tractor unit, 
heing detachable from the mower units, can also 
be used for pulling rollers, dump carts, harrows, &c., 
or by utilising the power-take-off, for working the 
ordinary agricultural or long grass cutter bar. 
Regarding the combination as a single mowing 
machine, it will evident from the illustration 
that the weight is thrown well forward, tending to 
The combination is in 


be 


counterbalance the torque. 
effect a front-wheel drive tractor in which the 
ground pressure of the tractor wheels is increased 
in proportion to the draw-bar load, thus eliminating 
iny teiderey to develop wheel spin. An auto- 
matic centrifugal clutch fitted, and as this 
clutch is entirely controlled by the engine revolu- 
tions, its action is actually dependent on the position 
of the throttle lever. The traction wheels are 
fitted with independent clutches which can be used 
when an exceptionally small turning radius is 
required. When one clutch is released, the tractor 
unit will turn in a radius of only 2 ft. For normal 
the tractor is steered by the long handles 
shown. The wheels are fitted with large section 
low-pressure pneumatic tyres giving good ground 
\ power take-off with a belt pulley is 
provided. The engine is a 44-h.p. air-cooled model 
operating on the four-stroke cycle. The air is 
circulated over the cooling fins by a centrifugal fan. 
Magnet ignition is employed, the magneto being 
fitted with an impulse starter. When working on 
an unobstructed stretch of turf, the combination 
will cut at the rate of 3} acres to 4 acres per 
hour. 


Is 


turns, 


adhesion. 


A number of lawn mowers are being exhibited by 
Messrs. Alexander Shanks and Son, 
Victoria-street, London, 8.W.1. The models shown 
include gang motor mowers, and hand 
mowers. The motor mower illustrated in Fig. 6, 
page 582, is known as the * Dragon,” and is specially 
suitable for parks, sports grounds, and other areas 
The mower is made in two 
sizes, having cuts of 30 in. and 36 in., respectively. 
\s the machine is designed for relatively heavy 


mowers, 


in excess of 5 acres. 


work, strength has been given first consideration. | 


The engine is one of the well-known J.A.P. air- 


cooled models, operating on the four-stroke cycle. | 


The CM) ¢ 


. and cooling is effected by 


capacity is 


Safety valves are | 
fitted to each tank, and an efficient air filter and | 


mowing equip- 
ment, consisting of a short wheelbase tractor with | 
unit mower, the “Trusty *’ tractor and mower, deep | 


Pattisson Trusty | 


| aligning ball type. 


| illustration. 


Limited, 66, | 
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RE-LAYING OF THE NEWCASTLE RAILWAY JUNCTION. 





JAX 
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means of a blower and cowl, as shown in the illus- 
tration. 
attention required in this respect being the occa- 
sional addition of oil. 
starting being facilitated by the fitting of an im- 
pulse starter. 
head and all the usual modern features. 

The main rollers are in three parts, having a 
differential drive comprising machine-cut pinions 
enclosed ina dust-excluding casing. Oilite bearings 
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Sump lubrication is employed, the only | 


Ignition is by magneto, | 


| as well as numerous steam and electric 
trains, is the well-known one on the London and North 
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RE-LAYING OF RAILWAY JUNCTION 
AT NEWCASTLE-UPON-TYNE. 


For many years manganese steel has been recognised 
as the most resistant material available for points, 


| crossings, and other parts of railway and tramway 
The engine has a detachable cylinder | tracks 


subject to severe wear and _ tear. \ 
junction over which passes very heavy freight traffic. 
passenger 


Eastern Railway at the east entrance to the Central 
Station, Newcastle-upon-Tyne. The junction, which is 


are fitted on the differential shaft where the bearings | shown in the accompanying illustration, has recently 


are inaccessible. The final driving chains are fitted 
with easily accessible and adjustable jockey 
sprockets, the chains being enclosed in readily 
detachable covers. 
blades, and is 8 in. in diameter. This large diameter 
renders the machine very suitable for long grass as 
well as normal growth, and ensures satisfactory 


delivery into the grass box. The drive to the cutting 


cylinder is by compound chains, instead of the more | 


usual gears, The chains run in an oil bath, ensuring 
silent running with a minimum loss of power in the 
All the bearings are of the self- 
The clutches are of the fabric- 
lined cone type. The cast and steel soleplates, 
together with the cutting cylinder and its bearings, 
can be removed from the machine as one unit in 
a few minutes, a point of great importance when 
maintenance adjustments or overhaul are neces- 
sary. The front rollers are of lignum vitae, and 
therefore require practically no lubrication, thus 
overcoming the annoyance caused by rollers running 
dry. The petrol tank is fitted in an accessible 
position between the handles, as shown in the 
As it is low down, it does not interfere 


transmission. 


The cutting cylinder has six | . 
? | supplied, the first having been installed in 1912 and 
| the second in 1924. 
| last installation is considered to be remarkably good 
| having regard to the exceptionally severe conditions 





with access to the carburettor, magneto or sparking 
plug. The fuel is fed to the carburettor by a pump 
fitted on the side of the chain box. Two types of 
grass box are available, both enabling the operator 
to deliver the grass on either side, clear of the path 
of the mower. The standard box has a hand- 
operated sliding delivery scoop. ‘The second box is | 
fitted with a parallel motion delivery which allows | 
the grass to be delivered while cutting, the mechan- 


handle. The petrol consumption on the 30-in. 
machine is 1} pints per hour, and on the 36-in. 
machine, 2} pints per hour. The smaller machine 
has a capacity of 5,000 sq. yd. per hour, and the 
larger, 6,200 sq. yd. per hour. The weight of the 
smaller machine is 7 cwt. 3 qr., and of the larger, 
8 ewt. 1 qr. 


|ism being operated by a lever on the machine | 
| 
| 
| 


(To be continued.) 


| of the Royal Sanitary Institute. 


| been completely re-laid, the new layout having been 


supplied by Messrs. Hadfields Limited, Sheffield, and 
consisting entirely of Era manganese steel. We are 
informed that this comprises the third similar lay-out 


The life of 14 years given by the 
encountered. The lay-out weighs upwards of 70 tons 


and comprises 92 solid-cast crossings and rails; the 
total length is 141 ft., and the width 58 ft. 6 in. Many 


lof the joints are of the insulated type for track- 


circuiting and special care was necessary in the fitting 
and assembly of the crossings. The solid-cast type of 
crossing, it is claimed, possesses several important 
advantages. There are no loose parts needing after- 
attention and adjustment, and the guard rails or wings 
are incorporated in the casting so that the complete 
crossing is easily and quickly installed by bolting down 
to the foundation, no chairs being required. Further- 
more, the principle of ramping the flangeways can 
be exploited to the full, thus ensuring smooth running 
and affording maximum protection to the crossing 
noses by preventing hammering and battering. The 
floor of the groove is gradually raised at each side 
of the intersection in such a manner that at the actual 
point of intersection there is no drop, and shock is 
eliminated. In addition to its properties of hardness and 
toughness, manganese steel possesses high work- 
hardening capacity which further increases its hardness 
under service conditions. 








ENGINEERING TRAINING AND 
EDUCATION. 


Royal Sanitary Institute Training Courses.—The new 
course of training instituted this year in preparation 
for the Royal Sanitary Institute Certificate in sanitary 
science, as applied to buildings and public works, is 
to be repeated in the spring of 1939. The course 
should be of assistance to engineers, architects, sur- 
veyors, builders and foremen of works, who wish to 
secure a qualification in sanitary science, and the 
Certificate is a recognised qualification for membership 
The course will com- 
mence on Monday, January 16, and will consist of 
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lectures and demonstrations spread over a period of | 
nearly three months. Particulars of the course of train- | 
ing and of the examination may be obtained from the 
secretary of the Institute, 90, Buckingham Palace-road, 
London, 8S.W.1. | 
| 





LABOUR NOTES. 


At the annual general meeting of the Central Board 
of the Shipbuilding Employers’ Federation, which 
took place in Edinburgh on Friday, last week, Mr. 
A. M. Stephen, chairman of Messrs. Alexander Stephen 
and Sons, Limited, Linthouse, Glasgow, was elected 
president of the Federation for the coming year, in 
succession to Mr. F. C. Pyman, managing director of 
Messrs. William Gray and Company, Limited, West 
Hartlepool. Mr. Henry Main, managing director of 
Messrs. The Caledon Shipbuilding and Engineering 
Company, Limited, Dundee, becomes the senior vice- 
president. As a consequence of Mr. Stephen’s promo- 
tion to the presidency and the death, during the 
year, of Mr. John Elliot, of Messrs. Mountstuart Dry 
Docks Limited, Cardiff, there were two vacancies in 
the list of vice-presidents. These were filled by the 
appointment of Mr. J. M. Ormston, shipyard manager 
at the Barrow-in-Furness naval construction works of 
Messrs. Vickers-Armstrongs, Limited, and Mr. G. 8. 
Cromar, a director of Messrs. Barclay, Curle and Com- 
pany, Limited, Glasgow, and general manager of their 
ship-repairing works. Mr. F. W. Dugdale, managing 
director of Messrs. S. P. Austin and Son, Limited, 
Sunderland, was re-elected chairman of the Conference 
and Works’ Board, and Mr. J. G. Stephen, a director 
of Messrs. Alexander Stephen and Sons, Limited, and 
manager of their shipyard, vice-chairman. 





During October, the Home branch membership of the 
Amalgamated Engineering Union increased from 
327,696 to 330,880, and the Colonial branch member- 
ship from 34,985 to 35,204. The number of members 
in receipt of sick benefit increased from 3,463 to 3,466, 
and the number in receipt of superannuation benefit 
from 14,033 to 14,058. The total number of un- 
employed members decreased from 9,864 to 9,798. 


A note in the November issue of the Amalgamated 
Engineering Union’s Journal, on the late Mr. J. T. 
Brownlie, quotes this “fine tribute” to his memory 
by “those who knew him” :—* Mr. Brownlie as a 
negotiator on behalf of the most influential trade 
union in the engineering industry, carried out his duties 
not only with a skill commanding the greatest admira- 
tion, but with dignity and distinction, with those with 
whom he was brought into association.”’ ‘So passes 
out of our lives,” the reference concludes, '** one of the 
great leaders of the Trade Union Movement during the 
years 1913-1930.” 


Mr. Little, the president, recalls in the November 
issue of the Journal, that the 1937 National Committee 
passed the following resolution on the subject of over- 
time :—‘‘ That this National Committee instructs 
Executive Council to insert during any future negotia- 
tions with employers on overtime that no overtime 
can be worked by any of our members unless they, the 
members, are notified prior to mid-day meal, and in 
the case of week-end, prior to stopping time on Friday, 
except in the case of breakdowns.” The Executive 
Council, Mr. Little says, took the earliest opportunity 
afforded them to raise the question with the Engineer- 
ing and Allied Employers’ National Federation. The 
outcome, he adds, has been as follows :—‘* The Manage- 
ment Board of the Engineering and Allied Employers’ 
National Federation proposes that all federated firms 
be informed, through their local associations, that 
where the following arrangement is not already observed 


extended his influence over a much wider field. 
early industrial experiences and educational handicaps | 
have been the driving forces in his thirst for knowledge 
and general social betterment of those whom he sought 
to serve. 
he has all along endeavoured to serve their highest 
interests and his position as secretary of the Federation 
gave him ample scope for doing this on a wide scale.” 


SNGINEERIN G. 


ment. Ifthe Government had compulsory powers over 
the whole man-power of the nation, there any 
evidence in its handling of the unemployed reserve 
labour that it could dispose effectively of the whole 
man-power resources of the country ? We predict that 
if compulsory powers were placed in the Government’s 
hands, we should have, within a month, an unholy 
muddle and unemployment would not be diminished 
to any appreciable extent in industry as a whole ; 
it would be intensified, we are certain, in many trades 
through the Government’s mismanagement of the 
nation’s industrial resources.” 


1s 


According to the Ministry of Labour, the total of 
1,781,227 unemployed at October 17, included 1,633,362 
persons applying for benefit or unemployment allow- 
ances. The length of their last spells of registered 
unemployment is as follows :—846,000 (52 per cent.) 
—less than six weeks; 1,046,000 (64 per cent.)—less 
than three months; 1,207,000 (74 per cent.)—less 
than six months ; 275,000 (17 per cent.)—12 months or 
more. About 60 per cent. were applicants for insurance 
benefit and about 32 per cent. for unemployment 
allowances, while about 8 per cent. had no application 
for benefit or unemployment allowances. 


Between September 12 and October 17, the numbers 
of unemployed persons on the registers increased by 
26,970 in the London area, 15,502 in the South-Eastern 
area, 13,599 in the South-Western area, and 5,599 in 
the Northern area. They decreased by 15,881 in the 
Midlands, 21,663 in the North-Eastern area, 34,918 in 
the North-Western area, 2,795 in Scotland, and 3,804 
in Wales. 


The report of the General Federation of Trade 
Unions for the third quarter of the current year states 
that, at September 30, there were 57 affiliated societies 
on the higher scale, 32 on the lower scale, and two on 
both seales. The total number of members on the 
higher scale was 228,885, on the lower scale 116,358, 
and on both scales 9,536. The gross membership of the 
affiliated societies was 366,498. The contributions 
received during the three months which ended on 
September 30 amounted to 6.637/. 138. 6d.. and the 
benefits paid out to 8741. 7, 11d. 


For reasons of advancing age and ill-health, Mr. W. A. 
Appleton, general secretary of the General Federation 
of Trade Unions, has resigned. The Management 
Committee, which received the intimation of his 
resignation with very deep regret, adopted, at a 
recent meeting, the following minute of apprecia- 
tion :—* For 31 years he has been the secretary of 
the General Federation of Trade Unions. During the 
whole of the period he has brought to bear 
upon his duties qualities of mind and heart that have 
endeared him to all those who have been actively 
associated with him. His capacity for taking pains, 
his wide reading and gift of lucid expression allied to 
his organising ability, have not only earned him the 
goodwill of the members of the Federation, but have 
His 


Earning the confidence of his fellow-workmen, 


Industrial and Labour Information states that a 


research institute for * social and occupational surgery ” 
has been established in Warsaw. 
second surgical clinic of Warsaw University. 


It is attached to the 
It will 











it should now be put into operation :— Except in the 
case of a breakdown or emergency, workmen required 
to work overtime after the normal stopping time, 
Monday to Friday, shall be notified prior to the mid-day 


meal hour, and in the case of week-end overtime prior 


.” 


to the stopping time on Friday. 


The writer of the editorial notes in the same issue of 


the Journal says :—** One of the facts discounting the 
propaganda for industrial conscription is the state of 
employment. Within twelve months, between Septem- 
ber, 1937, and August this year, the number of insured 
workpeople, aged 16 to 64, in employment fell by 
326,000. The number of unemployed workpeople in 
the same period rose by 459,414. There are to-day 
practically 1,800,000 unemployed persons on the 
employment exchange registers. Over 1,000,000 of 
them are workers with valid insurance claims. About 
500,000 of them are applicants for unemployment 
allowances. The point of these figures is that 
they represent a reserve of labour which the present 
Government has not been able to organise into employ- 





study the mechanism of occupational movements with 
a view to rationalisation and the best use of the human 
machine. Its activities will comprise principally the 
mechanical aspects of the following problems, viz., 
typical movements required in various occupations ; in- 
fluence of certain movements on a given piece of work; 
classification of movements in accordance with their 
effect on the system ; adaptation of the worker to the 
machine and, especially, of the machine to the worker. 


A communication received by the International 
Labour Office at Geneva states that an apprenticeship 
scheme, designed to meet the demand for skilled and 
specialised labour in certain branches of industry, has 
recently been established by the Department of Indus- 
tries in Bombay and Ahmedabad. The scheme is 
restricted at present to mechanical and _ electrical 
engineering, spinning, weaving and dyeing in textile 
mills, printing and bookbinding. The Department of 
Industries is to be responsible for the administration of 
the scheme, in which it is to be assisted by an advisory 
committee composed of representatives of industry 
and three experts, with the Director of Industries as 
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chairman. The number of apprentices to be engaged 
in any one year is to be determined with reference to 
the estimate of the places which are likely to be 
available for them on the completion of their training. 


Candidates for admission under the scheme must not 
be under 16 or over 20 years of age, must produce 
certificates of physical fitness and of good conduct, 
must have studied up to the matriculation standard, 
and must sit for an examination in general education, 
| the final selection being made by the Advisory Com- 
| mittee after personal interviews with those who have 
taken the examination. The period of apprenticeship 
is fixed at five years, and throughout the period prac- 
tical training in workshops as well as theoretical 
instruction outside will be given. There will be 
periodical tests for the purpose of ascertaining the 
progress made by the apprentices and also a final 
examination. The terms of apprenticeship will be 
set out in writing in a detailed indenture bond, in 
which it will be stated that, so far as it may be possible. 
the apprentices will be engaged as regular employees 
in the undertakings concerned, 


On the proposal of the Government, the Swedish 
Riksdag repealed, as from July 1, certain provisions of 
the General Penal Code, Chapter XV, Section 22, which 
were introduced by the Act of July 10, 1899 (known 
as the Akarp Act), and were directed against picketing. 
These provisions, which had subsequently been 
amended and considerably weakened, laid down that 
any attempt to compel any person to take part in a 
stoppage of work or prevent any person from returning 
to work or accepting work offered should be punished 
by a fine or detention (originally penal servitude) in all 
cases where such an attempt did not specially entail 
a heavier penalty. As these provisions were considered 
to discriminate between classes, they had long been a 
source of irritation, and although they had gradually 
ceased to have any practical application, proposals 
for their abolition have repeatedly been put forward 
by labour quarters. The Minister of Justice declared 
that the decision taken by the Riksdag would certainly 
tend to promote the relaxation of social tension, 


The claims of the National Union of Railwaymen, 
| the Associated Society of Locomotive Engineers and 
| Firemen and the Railway Clerks’ Association, for in- 
creased wages and improved conditions, were con- 
sidered by the Railway Staff National Council in 
London, on Monday, this week. No agreement was 
reached. The executives of the unions are to meet on 
November 23, to decide on the next step. The very 
similar claims of the unions of railway shopmen, 
which the railway companies have also intimated they 
are unable to concede, were again considered yester- 
day at a meeting of the executives of the societies 
concerned. 


The weekly organ of the International Labour Office 
at Geneva states that the Italian Fascist Confederation 
of Manufacturers and the Fascist Confederation of 
Industrial Workers have concluded an agreement under 
which all workers employed in industrial, handicraft 
and co-operative undertakings, will be given a bonus 
equal to one week’s normal wages at Christmas. Normal 
wages are understood to mean the wages usually earned 
by a worker after a week’s work in the undertaking, the 
minimum week being 40 hours. For workers on a piece- 
work basis, the payment will correspond to the basic 
wage plus the minimum output bonus fixed in the 
contract. For workers in categories for which the basic 
wage and the output bonus are not fixed by contract, 
the payment will be on the basis of the average daily 
wage earned during the payment period preceding the 
period which includes the payment of the bonus. 





In cases where a worker’s engagement starts or 
finishes during the year, the person concerned will be 
given a day’s normal wages for every two months’ 
service in the undertaking, or a fraction of two months, 
subject to a minimum of fifteen days. The bonus will 
ordinarily be payable on Christmas Eve. The bonus 
forming the subject of the agreement will take the 
place of any bonuses already granted by the under- 
taking in so far as the total of these does not exceed its 
amount. The agreement came into force on October 15, 
and the beginning of the period to be taken as the basis 
for determining the amount of the bonus for workers 
at present exployed has been fixed at January 1, 1938. 
It will, therefore, be payable as from next Christmas. 








I[cKBREAKER ON THE Caspian.—The  twin-screw 
steamer Sergo Orjonikidze, the first icebreaker to be 
built at the Krasnoye Sormovo Shipyard, at Gorky. 
on the Volga, has been despatched to the Caspian Sea, 
where she will serve as a fishery life-saving vessel. She 





is equipped with wireless and carries a seaplane. 
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THE RECONSTRUCTION OF WATERLOO BRIDGE, LONDON. 


MESSRS. RENDEL, PALMER AND TRITTON, CONSULTING 
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Fic. 6. No. 3 Prer Compete 


THE RECONSTRUCTION OF 
WATERLOO BRIDGE, LONDON. 
AN interesting stage has now been reached in the 

construction of the new Waterloo Bridge, which is 
being erected across the Thames for the London 


County Council by Messrs. Peter Lind and Company, | 


Limited, Marsham-street, London, S.W.1. Messrs. 
Rendel, Palmer and Tritton, 55, Broadway. London, 
S.W.1, are the engineers responsible for the work. 
he Council’s chief engineer, Mr. T. Peirson Frank, 
M.Inst.C.E., is associated with them, and Sir Giles 
Gilbert Scott, R.A., the architect appointed to 
act in collaboration with the engineers. 
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D TO Tor or GRANITE Facina. 


, bridge on this site, around which so much controversy 
| raged a few years ago, was a masonry structure and 
| consisted of nine elliptical arches, each of which had 
}a span of 120 ft. Its demolition was begun in 1934 
| and not only the superstructure, but the piers together 
| with the piles and aprons have now been removed. 

It may be noted in passing that during the demolition 
| of the south abutment a few weeks ago, a granite 
| “ foundation stone” measuring 2 ft. 6 in. by 6 ft. by 
| 1 ft. 9 in., was found at a level of —4 0.D. in the top 
| of the bottom foundation course, about 12 ft. from its 
| front face and approximately on the centre line of the 
|abutment. A lead plate measuring 12 in. by 9 in. 


The original | was let into the stone and bore an inscription recording ' floated beneath the service girder at low tide. 


587 
its laying on Friday, October 11, 1811, by the Directors 
of the Strand Bridge. The names of the chairman, 
Henry Swann, Esq., M.P., and of the engineer, John 
Rennie, were also given. Below the plate there was 
a stoppered glass jar, in which were 13 coins of 
various values from }d. to a guinea. The coins were 
wrapped separately in oiled linen and included a 
Maundy penny and a third-guinea. There was also a 
circular piece of parchment, 2} in. in diameter, bearing 
the names of the directors of the Strand Bridge. 

The new structure, work on which was commenced 
} in October, 1937, is being erected on almost the same 
| centre line as the old. It will be constructed entirely 
| of reinforced concrete and will have only five spans. 
| Three of these will be 252-7 ft. long, while the two 
shore spans will each be 242-2 ft. in length. The 
reduction in the number of river piers from seven to 
four combined with the fact that the new piers will 
only be 14 ft., instead of 20 ft., wide, will greatly 
facilitate navigation in an awkward reach of the river, 
| while the increase in the width of the bridge from 
| 42 ft. 6 in. to 80 ft. will similarly improve the facilities 
| for cross-river road traffic. 

The general design of the new bridge will be clear 
| from the elevation and plan, which are reproduced in 
| Figs. 1 and 2, opposite, while the present position 
of the work, to which further reference is made below, 
is shown in the views reproduced in Figs 3 to 6. It 
may be noted that the first span from the northern side 
flies right over the Victoria Embankment to the first 
of the river piers, and though the pier which originally 
formed part of the embankment wall did not obstruct 
the road traffic, its removal will give increased light 
at this spot. As will be seen from Fig. 2, the embank- 
ment wall will now be carried through under the new 
bridge. The increased width of the new structure also 
necessitated the diversion of a short length of the 
tunnel which carries the tramway from Aldwych 
under Wellington-street to the Embankment. This 
work has now been practically finished and the new 
position of the tunnel entrance is also shown in Fig. 2. 

Each of the new piers consists essentially of an 
internal bearing wall, on which the superstructure will 
be carried. This wall is 2 ft. 3 in. thick and 83 ft. long. 
Surrounding it is a hollow shell of reinforced concrete, 
which is 14 ft. wide and 106 ft. long. This shell is faced 
with granite and is provided at each end with cut- 
waters, as shown in Fig. 2. Both the shell and its 
bearing wall are built on a common foundation and are 
connected together for a height of 8 ft. Above that 
level, they form separate structures and both are 
reinforced. The two halves of the shell are connected 
together by ties which pass through holes in the 
bearing wall and are stiffened by internal cross walls 
which are bonded together by horizontal ribs. A view 
of one of the piers in course of construction is given 
in Fig. 6. 

The main reinforced-concrete members are contin- 
uous on two spans, cantilevering beyond the abut- 
ments and into the centre span. The cantilevers are 
arranged to carry a suspended section and will consist 
of box members, each of which will be formed of four 
reinforced-concrete ribs with vault and deck slabs. 
They will be connected by a soffit, 33 ft. wide and of 
beam and slab construction. On the outer sides the 
spans will be faced with Portland stone. 

The reinforcing bars required for construction are 
stored on an open space on the south bank just down- 
stream of the present temporary bridge, while the 
materials necessary for making the concrete are brought 
in by barge and are unloaded at Grellier’s Wharf, a little 
upstream of the new bridge, into special bins. From 
these bins they are elevated by a conveyor, with a 
capacity of from 30 tons to 40 tons per hour, to a batch- 
ing and weighing plant, Here the material is mixed in a 
| mixer having a capacity of 1 cub. yd., which discharges 
|into bottom dumping skips. The latter are lifted by 
| cranes on to wheel trucks which run along the gantry 
| that has been constructed across the river just below 
| the site of the new bridge. 

This gantry, the appearance of which will be clear 
| from Fig. 4, consists of steel ‘beams, which are sup- 
| ported on timber trestles, the trestles being in turn 
| carried on piles driven into the river bed. On the 
| soaemep side the trestles are placed gt about 50-ft. 

centres, and are spanned by steel beams, so as to 
leave a clear opening of about 32 ft. On the northern 
side, where it was necessary to provide two navigation 
channels, each with a clear width of 136-54 ft. and 
a headroom of 21-5 ft. at high water, the openings are 
spanned by steel truss girders, which were specially 
constructed for the purpose by Sir William Arrol and 
Company, Limited, Glasgow. These girders have a 
| span of 138 ft. 6} in, between supports, and consist of 
four main trusses, cross girders and bracing. They 
were erected on temporary timber trestles which were 
constructed near the southern bank and were spanned 
by a light service girder. The gantry girders were 
erected on this girder, and when completed, two 160-ton 
| barges, provided with timber superstructures, were 
As 
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the tide rose, this girder and the gantry girders which it 
carried were lifted off the trestles, and the barges were 
then manwuvred into the appropriate opening by tugs, 
and moored in the correct position. As the tide fell, 
lowered its 


the gantry girder was on to supports, 
guides being employed to ensure that the ends fell 
into the proper positions. No jacks were, however, 
used. The gantry has not been carried over the 


Embankment, and the material at this point will be | 
handled by «a crane erected on timber trestles on the | 
landward side of the roadway. A service gangway will, 
however, connect the gantry and the crane platform. 
Seven 7-ton electric travelling derricks are in use, the 
veneral appearance of which will be gathered from Figs. 3 
and 4. These run on rails which are laid at 34 ft. 3 in. 
centres, and between them, at a lower level, is a plat- 
form for the trucks mentioned above. The cranes 
themselves are of the tripod type, two legs being 
supported on the outer track and one on the inner. | 
The site of each pier is surrounded by a timber | 
platform upon which the material excavated from 
inside the cofferdam was unloaded, for disposal by 


barge. The concrete and reinforcement for the piers 
was also unloaded on it from the gantry by the | 
cranes, The cofferdams, which are constructed of | 


Hoesch steel sheet piling, rolled by Messrs. Appleby 
Frodingham Steel Company, Limited, have been driven | 
‘lown to a depth of 10 ft. below the foundation level. | 
which is at 35 O.D. Each cofferdam is 117 ft. long 
ud 27 ft. wide. The walings are made up of units, 
each of which is 21 ft. long and consists of two joists 
spaced 9 ft. apart. At the corners there are diagonal 
struts to transmit the from the ends. The 
units are bolted together to make a continuous waling 
supporting the cofferdam all the way round, There 
are tive seta of these walings in each cofferdam and the 
size of the joists increases with the depths below 
high water. The struts are of pitch pine and the 
upper part of the cofferdam is braced by vertical steel 
frames 

\s regards the erection of the superstructure at the 
northern end of the bridge, where it is necessary to 
keep a tree passage for navigation, temporary centring 
girders are being constructed on outriggers built 
out from the gantry, and are then rolled into position 
on the tops of the piers. These girders, of which there 
are ten for each opening, are illustrated in Fig. 4, 
md, when completed, timber shuttering of conven 
tional design will built upon them to take the | 
reinforcing steel and concrete for the spans, At the | 
southern end of the bridge, where it is not necessary 
that openings shall be left for navigation, sets of 
timber faleework are being erected between the piers 
and on these the shuttering will be laid. 

As regards the progress of the work, Pier No. 4, 
that is the one nearest the southern bank, has been | 
completed up to about high-water level. The concrete | 


forces 





ind reinforcement for Pier No. 3 has been laid up 
to about half that height, while the outer work with 
the granite facing has been brought up to about high 
water level. The cofferdam for Pier No. 2 has been 
completed and the foundation has concreted, | 
while the piling for the cofferdam for Pier No. | is being 
driven, as shown in Fig. 5. Good progress is also being 
made with the timber falsework and shuttering for 
the southern spans and with the girders which, as | 


| 


been 


ilready mentioned, will form the support for the 
shuttering at the northern end. A general view of the 
work in its present stage is given in Fig. 3. It is 


tnticipated that the bridge will be completed some 
time in 1940. 








| 
PERSONAL. | 


| 


Messas. EB. H. Jones (Macutine Toots), Limrirep, 
Kdgware-road, The Hyde, London, N.W.9. have been 
appointed sole agents in this country for Messrs. Jos 


Koepfer und Sohne, G.m.b.H., Furtwangen, Germany. | 


Messes. George ConkeN AND Company, Limrrep, 
Wood leanne ° London, Ww a hay e acquired the w hole ol | 
the second-hand plant and machinery at the Exhall | 


Colliery, Bedworth, Nuneaton 


Messrs. Tue Howartru Prvotrep Bearnines Company 
have opened offices and a factory at Ontario and 23rd 
streets, Philadelphia, U.S.A. The firm, we are informed, 
will manufacture oil-film bearings of Kingsburv and | 
Michell types 


Mr, A. 8S. E. Ackerman, Parliament 
Vietoria-street, London, S8.W.1, has been 
honorary Fellow of the Society of Engineers 


19, | 
an 


Mansions, by 
elected 


Mr. WARREN, director of research of Messrs. The 
Hritish Thomson-Houston Company, Limited, Rugby, 
has been appointed to the board of the company. 


Messrs, Crompton Parkinson, Limirep, Bush House, 
London, W.C.2, owing to the rapid expansion of business 
in the south, have found it necessary to establish two 
«iditional branches in the area previously served by 
their branch. These are being opened at 
Luton, Beds, and 30, Commercial. | 
Portsmouth 


London 
at 


Dunstable-road, 
road, 





ENGINEERING. 


CONTRACTS. 


Messrs. BasTian AND ALLEN, Limrrep, 24, Bedford- 
syuare, London, W.C.1, among other contracts for} 
electric heating, have installed a 59-kW circulator on 


premises of the Fife Electric Supply Company, a 60-kW 
cireulator for the Grampian Electric Supply Company. 
a 260-kW circulator in a factory at Blackburn, and 
25-, 60- and 30-kW circulators in private houses in the 
Clyde Valley, Glasgow and Motherwell, respectively. 
Messrs. MArRsHAL., Sons anp Company (Successors), 
Limrrep, Britannia Lron Works, \Gainsborough, have 
recently supplied multi-cylinder Diesel-engined road 
rollers to the Wexford, Kerry, Cardigan and Glamorgan 
County Councils, and to the Borough of Camberwell, the 
Manchester Corporation, and the East Grinstead and the 
Heston and Isleworth Urban District Councils. Single- 
cylinder Diesel-engined rollers have been purchased by 
the Kent and Hereford County Councils. A number of 
steam road rollers, embankment -consolidating rollers, 
light motor rollers for parks, and smaller rollers for 
footpaths, have been supplied to various authorities. 
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Treatise 


Compiled by Acnrs E. GLENNIE, | 


jare stated. 


issociation of Engineering and Shipbuilding Draughts- | 


(Nov. 18, 1938. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
Details may be obtained on application tuo 
the Department at the above address, quoting the 
reference numbers given. 

Boiler-House Plant and steel buildings for Newport 
*C” power station, including water-tube boilers, pip: 
work, coal-and ash-handling plants and steel chimneys. 
boiler-house and tank-house buildings. State Electricity 


Commission of Victoria, Melbourne; March 14. (T. 
28,572 /38.) 
Hospital Equipment, including instrument tables. 


oxygen-cylinder stands. forceps, dental = chair and 
dental instruments, for King George V Hospital for 
Tuberculosis, Durban. Union Tender and Supplies 
Board, Pretoria: December 1. (T. 28,453/38.) 

Tubes and Fittings. Union Tender and Supplies Board. 
Pretoria; December 1. (T.Y. 28.454/38.) 


Steel Boiler Tubes, straight, 250. State Electricity 


Works, Montevideo, Uruguay; December 5. (T.Y. 
28,703 /38.) 
Centrifugal Deep-Well Pump, direct-coupled to an 


electric motor, with accessories, including a 16-in. sluice 
valve and a 16-in. reflux valve on the delivery side of 
Rand 


|}the pump, for Zuurbekom pumping station. 
Water Board, Johannesburg; January 4, 1939. (T. 
28,772 /38.) 

Wheelwright Machine, with lathe attachments, and 


London : | 


| 


| 





| sized sorts, however, could be obtained rather 


| were 
| patent fuel was dull. 
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Horner. Sixth edition, revised and enlarged. By 
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Hosss. Milwaukee, Wis., U.S.A.: The Bruce Pub- 
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The Railway Handbook, 1938-1939. Compiled undet 
the Direction of the Eprror or “THe Rarway 
Gazetre.”" London: The Railway Publishing Com 
pany, Limited. [Price 2s. 6d.) 





| pality 


Union Tender and 


complete set of tools and motor. 
(T. 28,774/38.) 


Supplies Board, Pretoria ; December 1. 

Cireulating-Water Pumps and equipment at Municipal 
Power Station on west bank of Buffalo River. Munici 
of East London, South Africa; December 7 
(T. 28,779/38.) 

Tinned-Copper Wire, 200 miles, 1 /0-044 in., vuleanised 
rubber insulated, taped, braided and compounded, twin 
core (twisted). Post and Telegraph Department, Welling 
ton, N.Z.; February 9, 1939. (T. 28,798/38.) 

Electric Overhead Travelling Crane, 80-ton, four-motor. 
complete with main and auxiliary hooks, crane rail. 
collectors and trolley wire. Public Works Department. 
Wellington, N.Z.; February 14, 1939. (T. 28,799/38.) 

Post Insulator Units, 140 ; also 140 steel or malleabk 
cast-iron adapters, and 560 galvanised bolts. Public 
Works Department, Wellington, N.Z.; February 14. 
1939. (T. 28,802/38.) 

Switchgear, 11,000-volt, 
substation. Public Works 
N.Z.; February 14, 1939. 

Centrifugal Pumps, two, low-lift, and two impellers. 
for Delta Barrage stores. Nile Circle Department. 
Ministry of Public Works, Cairo, Egypt ; December 15. 
(T. 28,840/38.) 

lir-Conditioning Plants for Central Telephone Exchange 
and Telegraph Office, Johannesburg. Public Works 
Department, Pretoria ; December 22. (T. 28,927/1938.) 

Wild-Steel Bars, Sections, &c. Argentine State Rail 
ways Administration, Buenos Aires; December 14. 
(T.Y. 28,845/38.) 

Stoves of all kinds. 
Pretoria ; December 8. 


Invereargill 
Wellington. 


metal-clad, for 
Department. 
(T. 28,803 /38.) 


Union Tender and Supplies Board. 
(T. 28,922/38.) 








NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 

The Welsh-Coal Trade.—The Welsh steam-coal market 

presented a quietly steady appearance again last week. 


New business in practically all trades continued to 


|mature very slowly, and buyers generally were still 


waiting for some relaxation in current prices befor 
placing any large-scale business they may have in view. 
Most collieries, however, were able to maintain opera- 
tions at the pits at recent levels on the execution of 
past contract bookings, and these were usually sufficient 
to absorb the bulk of present outputs. Supplies, as u 
rule, were fairly readily obtainable for all loading posi- 
tions, but m most cases the amount of coal sellers had 
on hand was far from excessive and there was no sign 
of any material easing in prices so far. An impor- 
tant change in the distribution side of the trade seems 
likely in the future. Last week local exporters had 
under review at a meeting in Cardiff the scheme which 
was being operated at the north-east ports and had 
been drawn up by the Midland (Amalgamated) District 
(Coal Mines) Scheme, 1930, and the Humber Cou! 
Exporters’ Association for the greater co-operation oi 
the two bodies. The chief provision under this scheme. 
which it has been suggested should be extended to cover 
the other exporting districts, including South Wales. 


[Price 16s.) | ¥®* the fixing of a standard rate of remuneration fot 


exporters at 3 per cent. off the f.o.b. value of all coals 
exported. Offers of best large coals were still only of a 
restricted character, and with stems fairly well placed 
for some time ahead the tone was fully steady. Other 
large sorts were fairly readily secured, but quotations 
There was still a shortage of the dry 
Bituminous 
more 
readily, but prices showed no variation. Washed 
smalls remained patchy, but inferior smalls continued m 
excessive supply to meet a very restricted demand and 
dull. Cokes remained in quiet request, while 
Pitwood was steady. 


were unaltered. 
sized grades, which remained very firm. 


The Iron and Steel Trade.—Conditions again failed to 
show anv change in the iron and steel and allied trades 
of South Wales and Monmouthshire last week. Demand 


leontinued to circulate sluggishly and works were only 


partially engaged 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Steady improvement is reported in 
most branches of the local staple trades. Manufacturers 
urge that the prices of raw materials should be stabilised 
as soon as possible. Mr. Samuel Osborn, chairman of 
Messrs. Osborn and Company, Limited, states: ‘* There 
is a tendency for buyers to hold off the market in the 
hope of price reductions at the end of the year, when 
revision is due. It would be a great advantage to the 
trades concerned if it could be decided at once to stabilise 
raw material prices for a further definite period. Such 
stabilisation would have the immediate effect of producing 
a steadiness in trade. Our customers would know that 
our quotations were not likely to change, and they would 
cease to hesitate to place orders.” Revival in the demand 
for raw and semi-finished steels is gaining momentum. 
Both basic and acid materials are selling better and 
outputs are rising steadily. Some of the heavy machinery 
and engineering branches are operating to capacity, 
though rolling mills and forges are not fully employed. 
Works producing iron and steelworks machinery report 
a steady influx of orders following the easement in the 
international situation. Output of stainless steel has 
improved considerably during the t few months, 
but last year’s record production is not likely to be 
eclipsed, 

South Yorkshire Coal Trade.—The export position 
shows further improvement. There is a prompt demand 
for best hards. The call for washed trebles and cobbles 
has been maintained. Trade in bunker coal is disappoint- 
ing. The request for coke at recent prices is slow. 
Exports from the Humber last week total 82,000 tons, 
as against 79,000 tons in the corresponding week last 
year. The inland position shows greater activity. 
Industrial fuel is in much better demand. Steelworks 
are taking bigger tonnages, while smalls are in request 
by electricity generating works. Early improvement 
is anticipated in the gas coal market. House-coal require- 
ments are on the up-grade, though the yross demand 
does not reach seasonal dimensions. Coke is moving 
in bigger quantities. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—-Conditions in the Scottish steel 
trade continue to show signs of improvement and the 
better output of the past week or two is well maintained. 
Export business is still rather slow, but the internal 
recovery of trade in America is likely to lead to less 
severe competition in some of the overseas markets in 
which Scottish steelmakers are much interested. Des- 
pite everything, however, the regular shipments to 
the Dominions are considered fairly satisfactory. The 
report that orders for two large motor tankers had been 
secured by a Clyde shipbuilding firm last week was very 
welcome news as a fair tonnage of steel material will be 
required. The demand for structural sections continues 
to be quite good and makers of black steel sheets report 
that trade is improving and that output is on a larger 
scale, but galvanised sheets are not meeting with much, 
if any, change for the better. The general inference is 
that the steel trade overall is slowly recovering and that 
an intimation of a reduction in prices would bring forth 
quite a lot of new business. While buyers are hopin 
that quotations may ease, the fact cannot be overlooke: 
that steel makers’ costs have recently been rising. The 
following are the current market prices :—Boiler plates, 
111. 18s. per ton ; ship plates, 111. 8s. per ton ; sections, 
111. Os. 6d. per ton ; medium plates, 13/. per ton ; black 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
15l. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 18/. 10s. per ton, 
all delivered at Glasgow stations. 


Malleable Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West of 
Scotland during the past week, but it would seem that 
the slight improvement noticeable of late still continues. 
The re-rollers of steel bars report better conditions and 
with the demand on a larger scale employment is more 
satisfactory. If present inquiries should lead to business, 
there is the prospect of an increase in the number of 
shifts at the works. Prices are steady, and are as 
follows :—Crown bars, 131. 5s. per ton for home delivery 
or export ; re-rolled steel bars, 12/. 13%. per ton for home 
delivery and 111. per ton for export ; No. 3 bars, 121. 15s. 
per ton, and No. 4 bars, 131. 5s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade.—The demand for Scottish 
pig-iron has not improved and stocks are still increasing. 
Consumers’ requirements are easily met, but with better 
reports from the steel trade there are prospects of more 
satisfactory conditions prevailing before long. Prices 
are unchanged and are as follows :—Hematite, 61. 13s. 
per ton, and basic iron 5/. 7s. 6d. per ton, both delivered 
at the steel works ; foundry iron, No. 1, 61. 0s. 6d. per 
ton, and No. 3, 5l. 18%. per ton, both on trucks at makers’ 
yards. 

_ Clyde Shipbuilding Contract.—An important order has 
just been received by Messrs. Barclay, Curle and Com- 
pany, Limited, Whiteinch, Glasgow, to build two large 
motor tankers for Continental owners. These vessels 
will each be of 15,000 tons deadweight and will be the 
largest of their kind ever built on the Clyde. They will 
be built to a high-class specification and will embody 
all the latest advances in the technique of tanker 
construction. The builders will supply the propelling 
machinery from their own engine works at Whiteinch, 
and it will be ofthe Barclay, Curle-Doxford type, designed 
to give the vessels a speed of about 13} knots. This 





ENGINEERING. 


contract was the subject of very keen competition on the 
part of some foreign shipbuilding firms. It is very 
welcome, as Messrs. Barclay, Curle and Company have 
only one other vessel on the stocks—a large motor 
tanker for foreign owners. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Slow but steady expansion 
of demand for Cleveland pig continues. The limited 
intermittent make is promptly absorbed and the light 
accumulations of tonnage at the blast furnaces have to 
be drawn upon to satisfy current needs. Foundry iron 
consumers have to use more local material now that 
reserves of Continental products have been cleared and 
existing conditions prevent further extensive importa- 
tion. Parcels of foreign iron are still offered at 
very low prices f.o.b. Antwerp, but heavy import duty 
and other charges, in addition to the 5s. per ton rebate 
to loyal users of British products confine purchases to 
very narrow limits. Early enlargement of production 
of Cleveland foundry iron is necessary to meet increasing 
requir ts and ption of continuous make would 
cause no surprise. Local foundries are appreciably 
better employed than of late and hope to be more busily 
occupied in the near future, so that a call for larger sup- 
~ of Tees-side ironis promised. Stabilised quotations 

or Cleveland pig keep at the equivalent of No. 3 quality 
at 109s. delivered within the Tees-side zone. 

Hematite.—The Ayresome Ironworks of Messrs. Gijers, 
Mills, Limited, which were closed in May last have n 
re-started by the re-kindling of two of the firm's five 
blast furnaces and the first tap produced hematite of 
excellent quality. The extra output provides quite 
1,500 tons of iron a week and the increased make is 
expected to be fully absorbed. Producers’ stocks of 
East Coast hematite have been reduced to almost as 
low a level as seems desirable, especially as much of the 
tonnage stored is sold and customers are taking delivery 
freely. A large proportion of the output is passing into 
use at makers’ consuming departments and supplies 
to local buyers and to customers in the Sheffield district 
have appreciably increased. While sales are mostly 
direct from producers to consumers, merchants are 
doing a moderate home trade and are selling occasional 
parcels to the Continent. Fixed prices remain at the 
level of No. 1 grade of hematite at 133s. delivered to 
North of England areas. 

Basic Iron.—The tonnage of basic iron stored on Tees- 

side is heavy but output is no longer excessive and, with 
consumption increasing, stocks promise to fall rather 
rapidly. Makers reserve the whole of the output for 
use at their own steelworks and the quotation of 100s. 
is nominal. 
Foreign Ore.—Little new is ascertainable concerning 
foreign ore. Consumers are well stocked and have large 
contracts against which to draw. Unloadings to date 
this month amount to 37,388 tons, compared with 
33,339 tons for the corresponding part of October. 

Blast-Furnace Coke,—-Local consumption of Durham 
blast-furnace coke is larger than recently, but supply 
is ample. Recognised market values are still based on 
good medium qualities at 27s. 6d. at the ovens. 

Manufactured Iron and Steel.—Producers of semi- 
finished iron and steel are booking new orders and report 
buyers prepared to negotiate for quite extensive supp ies. 
Stocks of most commodities have been cleared. the 
finished iron and steel industries manufacturers are 
gradually becoming better employed. In some depart- 
ments A have substantial contracts to execute and 
inquiries for nearly all descriptions of material are 
expanding. Overseas customers are paying more atten- 
tion to this market than for some time. Quotations for 
home trade are : Common iron bars, 131. 5s. ; steel bars, 
111. 188. ; soft steel billets, 7/. 17s. 6d. ; hard steel billets, 
91. 2s. 6d. ; steel ship rivets, 15/. 28. 6d. ; iron ship rivets, 
171. 58. ; steel constructional rivets, 161. 58. ; steel boiler 
plates, 111. 18s.; steel ship, bridge and tank plates, 
111. 8s. ; steel angles, 111. 08. 6d. ; steel joists, 111. Os. 6d. ; 
Tees, 121. 0s. 6d. ; heavy sections of steel rails, 101. 158. 6d.; 
fish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, 
15l. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 181. 10s. 

Scrap.— Light and heavy cast iron continue in good 
demand, the former at 62s. 6d. to 65%. and the latter at 
75s., but business in machinery metal has eased, users 
having covered immediate needs. Deliveries of heavy 
steel are still on a limited scale. 











WasHING MACHINE FOR ELEcrric-METER Parts: 
Erratum.—We are asked to point out that of the four 
jars used in the washing machine for electric-meter parts, 
a description of which was given on page 544 of our issue 
of November 4, only one has an electric-heating element. 
The others contain washing and rinsing fluids only. 
Britisu Coat UTILIsaTion RESEARCH AssocIATION.— 
The British Coal Utilisation Research Association, 54, 
Victoria-street, London, 8.W.1, has decided to establish 
an experimental station in London. Premises have been 
secured at West Brompton and are now in course of 
conversion and equipment. The Council has appointed 
Dr. D. H. Bangham, late professor of chemistry and 
dean of the faculty of science, Cairo University, to be 
senior member of the scientific staff. Mr. J. 8. Hales 
will take charge of the domestic-appliances department, 
while Mr. R. T. Hancock has been appointed head of the 
intelligence department and editor of the Association's 








monthly bulletin. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEEKS, —To-nighi. 
6 p.m., Storey’s-gate, Westminster, 8.W.1. General 
Meeting. ‘* The Control of Diesel Railears, with Parti- 
cular Reference to Transmissions,” by Major W. G. 
Wilson. Scottish Branch: To-night, 7.45 p.m., The 
Robert Gordon College, Aberdeen. ‘Steam Boilers, 
Past and Present,’ by Professor A. L. Mellanby. Also 
on Saturday. November 19, 7.15 p.m., The Dundee 
Technical College, Dundee North-Western Branch : Thurs- 
day,November 24, 7.15 p.m., The College of Technology, 
Manchester. The Thomas Hawksley Lecture: ‘“ Tele- 
vision,” by Sir Noel Ashbridge. Southern Branch : 
Thursday, November 24, 7.15 p.m., The Municipal College, 
Portsmouth. ‘*‘ Diesel Engine Progress,’ by Mr. H. V. 
Senior. Education Group: Friday, November 25, 
6.30 p.m., Storey’s-gate, Westminster, S.W.1l. Infortnal 
Discussion: ‘* Training for the Foundry,” to be intro- 
duced by Mr. J. G. Pearce. 


Norta-East Coast Instirurion OF ENGINEERS AND 
SuipsvurLpers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. Informal General Meeting. 
““Some Practical Experiences in General Engineering,” 
by Dr. T. B. Morley. 


INSTITUTION OF ELEcTRICAL ENGINEERS.—Monday, 
November 21, 7 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Informal Meeting. Discussion on ‘* Distri- 
bution and Low-Voltage Short-Circuit Conditions in 
Densely Loaded Areas,” to be opened by Mr. J. W. 
Leach. Wireless Section: Tuesday, November 
6.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on “ Receiving Valves,” 
to be opened by Mr. T. E. Goldup. North-Midland Centre 
Tuesday, November 22, 7 p.m., The Hotel Metropole, 
King-street, Leeds. ‘‘The Surge Protection of Power 
Transformers,” by Drs. J. L. Miller and J. M. Thomson. 
Institution ; Thursday, November 24, 6 p.m., Savoy- 
lace, Visistlictabelment, W.C.2. Ordinary Meeting. 
‘Electric Heating for Merchant Ships,” by Mr. H. C. 
MacEwan. Friday, November 25, 10 a.m. and 2 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Meeting 
with the Jowwr CoMMITTEE ON MATERIALS AND THEIR 
Testinc. Discussion on “ Non-Destructive Testing.” 
Irish Centre; Friday, November 25, 8 p.m., The Mansion 
House, Dawson-street, Dublin. Faraday Lecture : 
“The Long Distance Telephone Call—A Triumph of 
Engineering and Co-Operation,”’ by Captain B. 8. Cohen. 


9”) 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow, 
Centre : Monday, November 21, 7.45 p.m., The Institu- 
tion of Engineers and ry in Scotland, 39, Elm- 
bank-crescent, Glasgow, C.2. ‘‘ Injection Equipment for 
Compression-Ignition Engines,” by Mr. H. G. Dunn. 
Also at the Birmingham Centre : Tuesday, November 22. 
7.30 p.m., The James Watt Memorial Institute, Bir- 
mingham. 


InstiTUTION or Civil, ENGINEERS.—Tuesday, Novem- 
ber 22, 6 p.m., Great George-street, Westminster, 8.W.1. 
Joint Meeting with Tae InstiruTION oF STRUCTURA!. 
Enaineers. Lecture: “‘ Some Examples of the Design 
and Construction of Bridges in Denmark,” by Professor 
Anker Engelund. Newcastle-upon:Tyne and District 
Association : Wednesday, November 23, 7 p.m., Stockton - 


on-Tees Co- rative Society’s Café, Stockton-on-Tees. 
“* Movable Bridges,” by Dr. H. P. Budgen. Birmingham 
and District Association: Thursday, November 24, 


6 p.m., The James Watt Memorial Institute, Birmingham. 
“Work in Asphyxiating Atmospheres,” by Professor 


K. N. Moss. Yorkshire Association : Thursday, Novem- 
ber 24, 7.30 p.m., York. ‘“‘ The Construction of York 
Aerodrome,”’ by Mr. John Dossor. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS. 


“ Erato.”—Single-screw oil-tank motorship; four- 
cycle, crosshead-type, eight-cylinder Harland-B. and W, 
Diesel engine. Launch, October 25. Main dimensions. 
483 ft., by 59ft., by 34 ft. Built and engined by Messrs. 
Harland and Wolff, Limited, Belfast, for the Shell Group 


of Companies, London. 


“Mary Livanos.’’—Single-screw cargo steamer, 
triple-expansion engine, the high-pressure and medium- 
pressure cylinders fitted with drop valves. Trial trip, 
October 28. Main dimensions, 431 ft. 8in., by 56 ft. 8 in., 
by 27 ft. 10 in. Built and engined by Messrs. William 
Gray and Company, Limited, West Hartlepool, to the 
order of Mr. 8. G. Livanos, London. 


“ Kurow.’’—Single-screw cargo steamer of the Areform 
type for the coastal trade of New Zealand; triple- 
expansion engine. Launch, November 8. Main dimen- 
sions, 335 ft., by 52 ft. 6in., by 28 ft. Built by Messrs. 
Alexander Stephen and Sons, Limited, Linthouse, Govan, 
Glasgow, 8.W.1, to the order of Messrs. The Union 
Steam Ship Company of New Zealand, Limited, Wel- 
lington, N.Z. 


** Amra.”’—Twin-screw passenger and cargo steamer 
for service between Calcutta and Rangoon ; turbines of 
the latest Parsons type. Trial trip, recently, and sails 
on her maiden voyage from London, November 18. 
Main dimensions: length, 460 ft.; beam, 61 ft. 3 in. ; 
gross tonnage, 8,300. Built and engined by Messts. 
Swan, Hunter and Wigham Richardson, Limited, Nep- 
tune Works, Walker, Newcastle-upon-Tyne, 6, for 
| Messrs. The British India Steam Navigation Company 
| Limited, London. 
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DRAG-SUCTION DREDGER “ FU-SHING” FOR THE WHANGPOO CONS 


CONSTRUCTED BY DANZIG. 


ENGINEERING. 


G.u.B.H., 


(For Description, see Page 577.) 


SHIPBUILDERS, 











Fic. 27. Stor View or Drac-Heap. 














Fic. 28. 





Nov. 


18, 1938. 


ERVANCY BOARD. 








ADJUSTABLE OPENING OF DraG-HEAD. 




















Fig. 20. Trusxxto~n Bearineas ror Sucrion-Pire Grrper. 


CENTRIFUGAL AND Prore_tiugr FANs In a notice in 
our Catalogue column on page 4548 ante, relating to 
fans made by Messrs. Air Control Installations, Limited. 
Victoria-road, Ruislip, Middlesex, the wording was such 
1a to lead per rhaps to some misconception We are 
asked to pomt out that corrosion-resistant materials 
sre only used in this firm's fans where conditions specially 
require them, such as fume handling 


Launcn or H.M.S. “ Keuty ~H.M. flotilla leader 
Kelly was launched at the Hebourn Shipbuilding yard 
of Messrs. R. and W. Hawthorn. Leslie and Company, 
L.mited, on October 25 She ia one of eight vessels 
ordered under the 1937 Naval Programme ; her overall 
length is 356 ft. 6 in., and her displacement 1,600 tons. 
The propelling machinery consists of two independent 
seta of single-reduction geared turbines of the latest 
Parsons type driving twin screws An astern turbine is 
incorporated in each low-pressure turbine, and provision 
is made in the high-pressure turbines to ensure a high 
degree of efficiency over a wide range of cruising powers. 
The machinery is designed to develop a total of 40,000 
shaft horse-power. The armament comprises 4-7-in. 
guns and machine guns. H.M.S. Kelly is the seventy- 
fourth war vessel constructed by Messrs. Hawthorn, 
Leslie for the British Admiralty. They have also in 
hand H.M. flotilla leader Jervis, H.M. cruisers Naiad and 
Cleopatra, the hulls of the two destroyers Legion and 
Lightning, and main machinery of two cruisers 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our 


the fact that the above is our SOLE ADD 
and that no connection exists between 
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these reasons would cease to be valid in time of 
war, so that full advantage could be taken of the 
resources available. When every allowance is 
made for the reserve capacities of the railways, 
however, there is little doubt that the capacity 
of the road system in the neighbourhood of the 
larger towns might be heavily strained in the event 
of a large scale and rapid evacuation of the civilian 
population becoming necessary. This applies with 
particular force to the roads which radiate from 
London. 

There is a sharp division of opinion among 
competent authorities about the number of people 
who might have to be evacuated in this area, 
but that it is the opinion of the Government 
that large numbers would have to be moved was 
indicated by Sir Samuel Hoare in the House on 
November 3. Speaking in the discussion on 
A.R.P. measures, Sir Samuel referred to evacu- 
ation as a gigantic job. The whole question is 
now in the hands of Sir John Anderson, and 
until he is in a position to take the country 
into his confidence as to the extent of the evacu- 
ation for which he feels it necessary to make 
provision, little would be gained by discussing 
hypothetical proposals. It is, however, now 
beyond doubt that large numbers of children 
and their attendants would be evacuated from 
London and scattered over the home counties, 
particularly to the north and west, and this appears 
to offer a strong argument for implementing some 
portion of the Bressey report. It may be recalled 
that this report, which was discussed on page 567 
of the previous volume of ENGINEERING, was 
divided into two sections, dealing with inner and 
outer London respectively. 

In the latter section, the recommendations in- 
cluded new motorways centred on London, and 
radiating towards provincial centres, and without 
prsjudging the issue, the lesson of the recent crisie 
appears to be that when a start is actually made 
on the work embodied in the report, very careful 
consideration should be given to commencing with 
| the proposals designed to facilitate transport on 
| the northern and western outskirts. Before leaving 
| this subject, attention may perhaps be drawn to 
one aspect that is very generally overlooked. This 
is that if a deliberate attempt were to be made by 
enemy air forces to paralyse transport by the 
destruction of road arteries, great value would 
attach to the existence of alternative routes. In 
this respect, the somewhat haphazard road planning 
of the eighteenth and nineteenth centuries might 
well prove a blessing in disguise, as it has given us 
a close network of roads round every city of import- 
ance, of which even those of a purely secondary 
character might prove very useful in such an 
emergency. 

Quite apart from considerations resulting from 
the crisis, the whole position as regards road con- 
struction appears to call for renewed and careful 
consideration on the part of the Government. 
When discussing the report of the Road Research 
Board for the year ending March 31, 1937, we 
referred some sixteen months ago to the fact that, 
although nearly two years had then elapsed since 
the Five-Year Plan was inaugurated, only some 
10,000,0007. out of the 100,000,000/. earmarked 
under the Plan had actually been allocated. We 
suggested that the delay was regrettable, but was 
perhaps justified owing to the necessity for wide- 
scale planning, and also on account of the advisa- 
bility of a cautious policy being adopted until such 
times as researches which were being conducted by 
the Road Research Board bore fruit. The desir- 
ability for caution has been emphasised by the 
subsequent publication of the Bressey report, which, 
as already stated, covered not only roads within 
the inner London zone, but also a series of radiating 
motor ways extending to such towns as Birmingham, 
Grantham, and Norwich. The adoption of the 
recommendations made in the report would therefore 
obviously necessitate the modification of pre-existing 
plans for the country as a whole. Apart from this 
factor, it is becoming increasingly clear that the 
difficulties of implementing the Five-Year Plan 
were under-estimated at its inception. We have 
already referred to two of the more obvious of these 
difficulties, and a third was mentioned by the 
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Minister of Transport in a recent speech. Mr. 
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a low coefficient. The round-stud pattern of plate | 
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The significance of the contrast hardly needs 


. * . . . > . . | . . . sa: 
Burgin said that many minor road _ diversions | was found to give the best results, suggesting that | emphasis, but a consideration of the position on a 
will be necessary under the plan, as well as|the provision of small individual contact areas on | percentage basis is of interest as showing the extent 


hy-passes to centres of population, and 

in these cases, a new line of route may be 
prescribed by an Order under Section 1 of the 
Trunk Roads Act. The making of these Orders 


was sometimes a lengthy business. A further 
indication of the difficulties of this type which 
have to be overcome is afforded by the recent 
public inquiry into the scheme for a new trunk 
road to Brighton, this being one of the routes 
which was recommended in the Bressey report. 
The scheme, however, vigorously opposed, 
both on the grounds of cost and of the destruction 
of amenities. 

We have earlier that delay in the 
execution of the plan may also have been partly 
due to doubts regarding the best solution of some 
of the actual engineering problems involved in the 
extensive programme of new works and reconstruc- 
tion envisaged. A number of these problems are 
referred to in the latest report* of the Road Research 
Board. This report illustrates the wide scope of the 
work involved, but the progress recorded suggests 
that the information now available as a result of 
the Board's efforts, taken in conjunction with the 
experience gained in other countries, is sufficient 
to enable any new work to be initiated with con- 


was 


suguested 


siderable confidence. One of the more important 
investigations in hand, which has a_ particular 
bearing on the construction of new roads, is that | 


relating to soils and foundations generally. Early 
in 1937, it was decided to form a small soil mechanics 


section at the Road Research Laboratory to deal | 


with these questions, and, as a result, more emphasis 
has been given to certain of the problems which 
Essentially, these 
problems are concerned embankment 
struction, the behaviour under concrete 
slabs, and soil surveys prior to construction. We 
referred to this work when discussing the last report. 
New investigations are in progress regarding the 
settlement of embankments, and a study is being 
made of the settlements and movements which occtir 
in the embankments of a number of arterial roads 
now in course of construction. Recent work has 
shown that the forces exerted by the subsoil on 
concrete road slabs may be of considerable magni- 
tude. An improved type of pressure cell for mea- 
suring the earth pressures is under investigation, 


formerly received little attention. 
with 


of soils 


based on the measurement of the limiting static | 


friction between plain surfaces in contact. Working 
on this principle, an arrangement is being developed 
for measuring the normal between a 
conerete slab and the foundation depending upon 
the frictional couple required to turn in its plane 
1 metal disc bearing on a pressure pad in contact 
with the The method has the advantage that 
long beneath the road are 


pressures 


soil. 


no steel tapes slabs 


necessary, thus greatly simplifving its installation 


on any road. 

The work on skidding has been continued in the 
form of tests both on roads and in the laboratory. 
\ somewhat surprising result of tests made on a 
smooth wet concrete surface was the very low value 
of coefficient obtained ; this fell from 0-5 at 5 m.p.h. 
to 0-2 at 30 m.p.h. and 0-1 at 60 m.p.h. Experience 
has shown that such low values on this material 
are unusual, but that they are liable to occur under 
certain conditions. the coefficients were 
thout the same both in and out of the track of oil 
drippings, the low values could not be attributed 
to this cause. Experiments are in hand to investi- 
gate a possible method of treating the concrete 
surface so as to produce the rough texture necessary 
to provide a satisfactory skidding resistance. A 
considerable improvement has been effected on an 
old concrete road by acid treatment, and it is 
stated that the cost of this method is expected to 
he considerably less than the cost of resurfacing. 
Vests made on rubber paving block, havinga specially 
patterned surface designed to increase the skidding 
resistance, showed that the improvement was 
limited to speeds below 15 m.p.h. Further tests on 
cast-iron surfaces confirmed previous results giving 


Since 


° Year 


Report of the Road Research Board for the 
and 


ended March 31, 1938 Department of Scientific 
Industrial Research, H.M. Stationery Office. 4s. net. 


con- | 


| tively large areas at present employed, should be 
| . 
| considered. 


speeds than those possible with the standard motor- 
cycle machine. An apparatus towed by a car is now 
being developed for use at speeds up to 75 m.p.h. 
In investigations on the pressure exerted by 
pneumatic tyres on road surfaces, it has been found 
that local pressure on small projections, such as 
individual stones in a surface dressing, may amount 


that the intensity of the pressure depends to a 





suggest that the large seasonal variations, which 
have long been known to occur in the skidding 
| characteristics of surfaces, are probably due to 
| the physical properties of the tyres rather than of 
| the road. In conclusion, the importance now 
| attached to laboratory work may be referred to. | 
The sequence normally visualised for a particular 
investigation is, first, small-scale laboratory work, 
|then road-machine tests, and finally, full-scale 
road tests. The intermediate step depends for its 
| value directly upon the degree to which the relation 
| between the results of road-machine and road tests 
|}are known, and correlation tests are now in hand 
to obtain the required information. The road 
machines are fully occupied in this attempt, and 
| until the results are available, the intermediate step 
has of necessity to be omitted to a large extent from | 
the sequence of development. 








LLOYD’S REGISTER OF SHIPPING. | 
THe marked improvement in the shipping 
| position which was noted in the annual report 


|of Lloyd’s Register for the year ending June 30, | 
1937, has been of very brief duration and modest | 
proportions, and it is not surprising that the report 
for the ensuing year’s operations, covering the | 
period to June 30, 1938, opens with a comment | 
on the difficulty of foreseeing the immediate outlook 
of the shipping industry. As was pointed out by | 
Major Russell Cairns in his presidential address to 
the North-East Coast Institution of Engineers and | 
Shipbuilders, the diminution of export trade is not | 
peculiar to any one country, but is affecting practi- 
cally all the maritime and industrial nations with | 
the exception of Japan. What the reasons may be | 
is inevitably a study of some complexity, but the 
main contributory factors are undoubtedly the 
artificial restrictions due to the trend of inter- 
{national politics, and the circumstance that the | 
principal consuming countries have enjoyed good | 
harvests and consequently require to purchase less | 
grain from overseas. | 
The statistical tables embodied in the report, | 
especially those showing the position of the British 
mercantile marine in relation to the merchant fleets | 
of other nations, fully confirm the warnings fre- 
| quently expressed during the last few years. The | 
world total of steamers and motorships in June, | 
1914, as recorded in the Register Book, amounted | 
to 45,403,877 tons gross, and consisted of 24,444 | 
vessels, of which the British Empire owned 10,123, | 
aggregating 20,523,706 tons. At June 30, 1938, 
the British Empire total had diminished by 1,062 
vessels, although the gross tonnage was higher by 
195,384 tons; but the world tonnage, at the same 
| date, had expanded to 66,870,151 tons, comprising 
| 29,409 vessels. Moreover, the Empire total 
hardly an accurate measure of the position from the | 
standpoint of national safety, as it includes a con- 
siderable increase in Dominion and Colonial tonnage, | 
|} much of which would not be available to maintain 
| the essential services of the British Isles. A more 
j reasonable comparison is to -take the figures for 
| Great Britain and Ireland. ‘These show that, since 
j June, 1914, there has been a net decrease of 
| 1,216,685 tons, or 6-4 per cent. of the 1914 total, 
| while the number of ships has diminished by 1,744. 
|In no other maritime country has the number of 
its sea-going ships decreased, in a comparison of totals 
| for the two dates, and only Germany shows a fall 
|in total tonnage, by the amount of 903,063 tons. 


is 





Reference was made in the previous | 
|report to the need for skidding tests at higher | 


to many hundreds of pounds per square inch, and 


marked extent on temperature. Other investigations | 


that the surface of the plates, instead of the compara-|of the expansion in certain foreign fleets; as the 


report points out, the aggregate increase of tonnage 
owned by other countries, over the period 1914-1938, 
represents more than 85 per cent. of the pre-war 
tonnage owned by them. In 1901, the percentages 


| of the world’s steam tonnage owned by the eight 


principal maritime nations were : Great Britain and 
Ireland, 50-2; United States (sea-going vessels), 
4-2; Japan, 2-2; 3-4; Germany, 10-1; 
Italy, 2-7 In 


Norway, ‘ 
and Holland, 2-1. 


» Ap 
od; 


France, 4-4; 


| 1914 and 1938, respectively, the corresponding per- 


centages (including in both cases motor tonnage, 
which did not enter into the 1901 returns) amounted, 
for Great Britain and Ireland, to 41-6 and 26-4; 
United States, 4-5 and 13-4; Japan, 3-8 and 7-5; 
Norway, 4:3 and 6-9; Germany, 11-3 and 6-3; 
Italy, 3-1 and 4-9; France, 4-2 and 4-3; and 


| Holland, 3-2 and 4-3. 


The increased cost of shipbuilding, due to higher 
wages and the enhanced prices of materials, has 
undoubtedly deterred many owners from placing 
orders for new vessels, and it is observed that, 
during the twelve months under review, the Society 
approved plans for only 365 vessels, of 1,140,900 
tons gross, as compared with 654 vessels, of 
2,216,295 tons, in the previous year. The number 
under construction at the end of June, 1938, and 
intended for classification by Lloyd’s Register, was 
331, totalling 1,595,477 tons, of which 919,097 tons 


| were for owners in Great Britain and Ireland, and 


676,380 tons on overseas account. ‘These figures 
represented nearly 89 per cent. of the total mercan- 
tile tonnage then building in the British Isles, and 
approximately 60 per cent. of the total under con- 
struction in the world. The total tonnage afloat at 
the same date, and actually holding the Society’s 
classification, was 31,628,147, consisting of 8,681 
steel or iron self-propelled vessels, of 295 steel or iron 
sailing vessels, and of those of wood and composite 
construction, however propelled, only six. The 
tonnage lost or broken up again showed a decrease 
in amount, and in the number of vessels concerned ; 
565, of 1,026,515 tons, were removed from the 
Register Book for these reasons, compared with 
768, of 1,124,840 tons, in the previous twelve months. 
Since June 30, also, demolition has been begun on 68 
more vessels, of 161,572 tons, and an additional 52, 
of 138,247 tons, are reported as sold for that purpose, 
although work upon them has not been started. 
Among the vessels building to the Society's 


| classification are listed five of more than 20,000 tons 


each, including the Cunard White Star liner Queen 
Elizabeth. Thirteen of more than 10,000 tons each 
were classed during the year, among them being the 


Nieuw Amsterdam, Capetown Castle, Strathallan, 
Stratheden, and Orcades, all exceeding 20,000 
tons. In the same period 88 oil tankers received 


classification, of which 59 were motor-propelled. 
these representing almost exactly four-fifths of 
the newly-classed tanker tonnage of 503,425. 
The total tonnage of tankers listed in the Register 
Book reached the record figure of 10,854,456, or 
more than three-quarters of a million tons over the 
1936-37 total. The use of oil as fuel continued to 
extend during the year, 52-8 per cent. of the world’s 
power-driven tonnage now relying upon oil. Jnternal- 
combustion engines were fitted in 244 vessels, of 
878,304 tons gross, completed and classed by the 
Society during the year. The new Register Book 
records 6,912 motorships of 15,232,953 tons, 152 
having tonnages between 10,000 and 15.000, and 
47 of 15,000 tons more. Oil or can be 
used as boiler fuel in 54 steamers, of 333,558 tons, 
classed by the Society, and it is recorded that 
steamers equipped to burn oil totalled 20,058,452 
tons at June 30. 


or is 


Electric propulsion is now employed in 110 vessels, 
of 644,990 tons, of which 41, of 468,583 tons, have 
turbo-electric drive. and 69, aggregating 176,407 
tons, operate on the Diesel-electric system. Jt may 
be noted that the steam reciprocating engine is 
still by far the most important type of marine 
machinery, if considered on a tonnage basis. Of 
the world’s total of 66,870,151 tons of mechanically- 
propelled vessels of 100 tons or more (including 
those fitted only with auxiliary power), steam 
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reciprocating engines are fitted in 42,197,314 tons. suspended coil depended upon the product of the 
The activities of Lloyd's Register in directions | currents in the two coils, and stated that whenever 
other than the classification of hulls and engines | an effect depended upon the product of two frequen- 
have fully maintained their customary wide scope. | cies, the combination tones were produced. Another 
For example, during the year the Society’s surveyors | very interesting experiment to illustrate this was 
inspected approximately 12,000,000 cub. ft. of cold- | carried out with two electrically-maintained tuning 
storage space on land; the quantity of ship and | forks, the vibrations of which were made to vary 
boilers teel tested at home and abroad amounted | the area of a small aperture through which light 
to 1,196,878 tons, both the home and the overseas | was passed on to a photoelectric cell. 'The aperture 
production showing an increase over the poovions | was normally square, but the vibrations of one fork 
year; and in the Public Proving Houses in Great | were made to vary its width, while those of the 
Britain, which are, by statute, under the Society’s | other fork varied its height, the area of the aper- 
superintendence, over 238,184 fathoms of chain | ture at any time thus corresponding to the product 
cable, weighing 18,540 tons, and 4,170 anchors,| of the two simple-harmonie motions. Since the 
weighing 6,633 tons, were subjected to test, as| light falling on the photoelectric cell was propor- 
required by the Anchors and Chain Cables Act. | tional to the area of the aperture and the current 
A further 5,227 tons of cable, and 995 tons of | produced by the cell was proportional to the light, 
anchors, were proved in overseas establishments. | the combination tones could be clearly heard when 


A surveying service has been organised for the 
Anglo-Iranian Oil Company in Iran, and a code 
of regulations drawn up for the inspection of plant 
and machinery in the oil fields and refineries. The 


London staff of Lloyd’s Register has been also en- | 


the amplified current was applied to a loudspeaker. 
As the frequencies of the two forks were 516 cycles 
and 326 cycles per second, respectively, the frequen- 
cies of the combination tones were 842 cycles and 
190 cycles per second, respectively. 





gaged in an increasing number of surveys of aircraft.| The lecturer emphasised the fact that the com- 
following damage or repair, and the great variety | bination tones could not be produced by the mere 
of other testing and inspection work undertaken | addition of vibrations; simple addition, he said, 
has extended to the testing of structural steel on| produced two notes which did not interfere with 








behalf of H.M. Office of Works, and the approving 
of welders and their work on a large building 
contract. 








COMBINATION TONES IN 
SOUND AND LIGHT. 


In a lecture which he delivered at the Royal 
Institution on Friday evening, November 1], Sir 
William Bragg, O.M., K.B.E., said the subject of 
combination tones in music had formerly given rise 
to a great deal of argument, but the discussion had 
died down some fifty or sixty years ago and had 
been almost forgotten. More recently, however, 
combination tones had been applied to the explana- 
tion of certain phenomena in broadcasting and in 
atomic science. He first demonstrated the existence 
of combination tones in music by sounding two 
notes simultaneously on a harmonium, when two 
aditional notes, corresponding respectively to the 
sum of and the difference between the frequencies 
of the fundamental notes, could be distinguished. 
They were rendered more easily audible with the 


aid of a microphone, amplifier and loudspeaker. | 


This effect was also demonstrated with notes 
sounded on a small pipe organ. At one time, Sir 
William remarked, the question whether the com- 
bination tones had an actual existence or were 
merely produced in the ear of the listener had 
been hotly debated, Helmholtz holding the former 
view and Koenig the latter. 

That the Helmholtz view was the correct one 
was effectively demonstrated by an interesting, and 
we believe an original, experiment. In this, an 
annular coil, similar to that of a tangent galvano- 
meter, was employed, and in this coil was suspended 
a smaller coil with its plane at right angles to that 
of the larger coil. Attached to the smaller coil 
was a rod carrying a small parchment disc, and 
close to this was placed the open end of a resonance 
tube, the effective length of which could be altered 
by means of a piston carrying a small microphone. 
When a direct current was passed through both 
coils, the smaller coil tended to turn so as to set | 
itself in the plane of the larger coil, but when an 
alternating current with a frequency of 250 cycles 
per second was passed through the larger coil, the 
direct current being maintained in the smaller coil, 
the latter vibrated with a frequency of 250 cycles 
per second. The vibration frequency was demon- | 
strated by adjusting the length of the resonance 
tube, the note being rendered clearly audible, when | 
resonance was established, by connecting the micro- | 
phone in the resonance tube through an amplifier | 
to a loudspeaker. With the apparatus otherwise 
unaltered, a 50-cycle current was then passed 
through the smaller coil, and the fact that combina- 
tion tones with frequencies of 300 cycles and 200 
cycles per second were produced with this arrange- 
ment was very effectively shown by means of the 
resonance tube. 











|each other. For the production of the combination 
| tones, the vibrations must be multiplied together, 
and this would be clear if it were borne in mind 
that the product of two sines was equal to the 
difference between two cosines, which represented 
the sum and difference tones. The question of 
| combination tones had arisen in connection with 
| broadcasting, although what had been done before 
| had been forgotten. The modulated carrier wave 
| radiated was the product of the acoustic and radio 
| frequencies, and the sum and difference sidebands 
| corresponded to the sum and difference combina- 
| tion tones. Another way in which combination 
| tones could be produced was by the application of 
|a periodic force to a body the resistance of which 
| was not proportional to the force. The drum of 
the ear was such a body, and combination tones 
were produced in it. Some loudspeakers depended 
}on this circumstance to enable the low-frequency 
notes to be heard, and a gramophone record from 
which the low frequencies had been filtered out 
}sounded almost normal because the ear restored 
| them. 

| Finally, Sir William referred to combination tones 
}in connection with the Raman effect. Raman, he 
said, had shown that when light was passed through 
| certain liquids the scattered light emerging con- 
| tained frequencies which were not present in the 
entering light, fine lines being seen in the spectrum 
|on each side of a main line. The fine lines, repre- 
| senting the sum and difference combination tones, 
must depend upon the fact that vibrations within 
the molecules themselves modulated the incident 
light. It was rather curious, he said, that in the 
| three very different ways to which he had referred 
| the same effect appeared, but it was in all cases 
| necessary for one vibration to act directly on the 
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drilling operations on behalf of the Government from 
1918 to 1922. He stressed the need, at that time, 
for more effective legislation, leading to the Act of 
1934, under which the work now in progress is being 
carried on. The methods now employed and results 
so far obtained, were illustrated in an interesting 
manner by means of numerous slides and a film. 
The search for oil is obviously of the greatest 
national importance, and although we gained the 
impression that the results achieved have not yet 
been commensurate with the efforts made, the fact 
that the work is still being carried on by several 
experienced and efficient organisations, is evidence 
that hopes of finding oil in this country in com- 
mercial quantities are by no means abandoned. 
An exhibition of models, photographs, maps, well 
logs, cores, drilling tools, &c., complementary to 
the lecture, is now being held at the offices of the 
Institute of Petroleum, The Adelphi, London, W.C.2, 
The exhibition, to which all interested are invited, 
is open on weekdays from 10 a.m. to 7 p.m. (Satur- 
days until 12.30 p.m.) and will remain open until 
Saturday, November 26. 
Town PLANNING tn Soutu Lonpon. 


Just over four years ago the London County 
Council, having settled the problem of Waterloo 
Bridge (progress in the reconstruction of which is 
described in an article on page 587 of this issue), 
turned their attention to the development of the 
area on the south bank of the Thames between that 
structure and the bridge at Westminster. The 
County Hall is built on this area, but the rest is 
mainly occupied by a collection of heterogeneous 
and unsightly buildings, which come right down to 
the water-front. It was felt that adequate control 
over its re-development could only be exercised if 
the freehold were vested in the Council, and legis- 
lation for this purpose was obtained in 1935, with 
the proviso that certain land belonging to Jesus 
College, Oxford, should not be compulsorily acquired 
for a period of three years. That period having 
now elapsed the Council, on the recommendation of 
the Highways Committee, at their meeting on Nov- 
ember 15, decided to promote legislation autho- 
rising the lay-out of the area at ground level. 
The Committee drew attention to the Charing 
Cross bridge scheme and pointed out that the 
Lordon and Home Counties Advisory Committee 
have recently withdrawn their recommendation that 
land for this purpose should be earmarked on the 
grounds that there is little chance of money being 
available for at least ten years. At the same time, 
it may be noted that they run counter to Sir Charles 
Bressey in that they do not advise the complete 
abandonment of this bridge. The Highways Com- 
mittee have, in fact, proceeded on the assumption 
that any plan for the development of the south 
bank must be so devised that it will not preclude 
the construction of a Charing Cross bridge in 
future. Working on these lines, they recommend 
the construction of an embankment wall from 
the front of the County Hall to a point about 50 
yards down-stream of the new Waterloo Bridge. 





| other so as to modulate it. 








| 
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NOTES. 
THE LNsTITUTE OF PETROLEUM. 
WItTH the object of widening its scope, the Institu- | 
tion of Petroleum Technologists, which was founded | 
|in 1913, has recently changed its name to the 
| Institute of Petroleum, and its main object will now 
be “to encourage and co-ordinate all aspects of the 
study of petroleum and its allied products.” In 
order to inaugurate the Institute in its new form, 
a conversazione was held on Tuesday, November 8, 
at the House of the Royal Geographical Society, in 
Kensington Gore, London, the members and guests 
being received by the President, Lt.-Col. S. J. M. 
Auld, O.B.E., M.C., and Mrs. Auld, and also by 
Captain H. F. C. Crookshank, M.P., H.M. Secretary 
for Mines. The greater part of the evening was 
occupied with a lecture on “ The Search for Oil in | 
Britain,” by Mr. G. W. Lepper, technical adviser 





| 
| 


Behind this wall, it is suggested there should be 
an open space 100 ft. wide through which a 
footway forming a riverside promenade would be 
constructed. In addition, certain existing roads 
should be widened and a new road should be laid 
on the eastern side of the proposed open space 
with connecting links to existing thoroughfares, with 
a roundabout at the junction of Waterloo-road, 
York-road and Stamford-street. The widening of 
Waterloo-road to 90 ft. and its realignment axially 
with the new bridge is envisaged, as is the widening 
of York-road to 90 ft. The gross cost of acquiring 
the land is estimated at 1,485,000/., and that of 
the works mentioned at 825,0001. In addition, 
1,939 persons will have to be re-housed at a cost of 
300,500/. A grant at the rate of 60 per cent. will 
be given from the Road Fund in respect of certain 
works. 


Basis OF THE STRENGTH OF 
MATERIALS. 


The subject of the seventh Andrew Laing Lecture, 


THE MOLECULAR 


to the Government Petroleum Department, who | delivered before the North-East Coast Institution 


first briefly explained the geological aspects of the | 
subject, and then dealt with the work carried out 


Sir William explained that the motion of the|by Lord Cowdray during the war and with the! Basis of the Strength of Materials.” In the course 


of Engineers and Shipbuilders, by Sir William 
Bragg, F.R.S., on November 8, was ‘* The Molecular 
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of his lecture, Sir William stated that the lines of | and welcoming him on his safe return from Kenya- | handling of structures which had been damaged 
connection between the molecular constitution of | referred to a number of friendly messages from | was very important, as the improper removal of 
substances and their properties had been discovered | abroad, and in particular, to one from Sir E. W.| material might easily cause further damage. 


almost entirely in the last quarter of a century,| Beatty, of the Canadian Pacific Railway. He| 
but practically every material which the engineer | continued that some people had criticised them on | 
used had now been examined, to a greater or lesser|account of this celebration. Companies were 
extent, by the new methods. The silicon atom, supposed to have no souls, but he thought that they 
like the carbon atom, played a great part in the | were the better for such reminders, although identi- 


world, for it constituted about a quarter of the 
earth's surface materials. Oxygen was the most 
common of the elements, about half the crust of the 
earth being made of it, and it was not surprising 
that combinations of oxygen and silicon were so 
widespread. The silicon atom resembled the 
carbon atom in that it had four linkages, but it 
did not, for some reason, join readily with other 
atoms of the same kind. Otherwise, a structure 
similar to diamond might be produced. The link 
between silicon and silicon in rock materials was, 
in general, by way of an oxygen linkage which 
joined the two together. The atoms of metals and 
alloys were packed together into the solid form on 


principles which differed entirely from those | 


followed in organic compounds. For the most part 
the atoms packed together like spheres. Much 
light had been thrown upon creep and fatigue 
phenomena in metals by the new methods o 
analysis. Creep was simply the slow movement 
which took place when the atoms sought to arrange 
themselves in a new order, so relieving themselves 


of strain, and, in general, tending to a crystalline | 


state. The atoms were not all surrounded by 
other atoms in the same way; some forms of 
surrounding arrangements involved more strain 


than others, so that the atoms tended to move | 
one by one into easier positions. The nature of | 
fatigue in alloys had been studied by Gough and 
his colleagues at the National Physical Laboratory. 
\ metal specimen was a conglomerate of small 
crystals, or crystallites. Cyclic stresses tended to 


break up the crystallites, stopping short at a point 


when sufficient freedom had been obtained to 


permit the strain to follow the stress to an extent 
which could be observed by X-ray methods but 
could not yet be fully explained. 


of any avail, and fracture followed 


THe CENTENARY OF THE LONDON AND BIRMINGHAM 


RAILWAY 


On Monday last, the London Midland and 
Scottish Railway celebrated the centenary of the 
lirst important component of its main-line system, 
the London and Birmingham Railway, by a banquet 
at Grosvenor House, at which His Royal Highness 
the Duke of Gloucester was the chief guest. The 
banquet, attended by a very distinguished company, 
was presided over by Lord Stamp, chairman of the 
His Royal Highness, in an interesting 
speech, referred to the early connection of the 
Royal House with railway travel, instancing the 
effect on popular opinion of Queen Victoria's first 
journey on the Great Western Railway, and stating 
that the Queen's first journey from Balmoral to 
London took place in 1848; the journey occupied 
two days, the night being spent at Crewe. His 
Royal Highness also recalled that in the early 
days it was feared that the effect of the Great 
Western Railway upon the scholars of Eton would 
be disastrous, whereas at Rugby, Dr. Arnold had 


company. 


been present on the platform and had cheered the 


first train through. The hundred years which had 
elapsed since the line was opered had been marked 
by the consolidation of a system now representing 
456 millions of capital. The sound traditions of 
this early line had been maintained and changes 
had been introduced to meet the changing times. 
Among the modern developments due to the foresight 
of Lord Stamp, was the company’s great research 
organisation, which dealt with such varied subjects 
as materials, corrosion, wind resistance, painting, 
With the progressive 


heating and ventilation. 


spirit shown by the administration, all could feel 
that this great public trust was safe in the present 
hands. Lord Stamp, of Shortlands (as one of the 
later speakers pointed out, on the electrified section 
of the Southern Railway), after thanking His Royal 
Highness for gracing the banquet with his presence, 





If, however, the 
stress were increased, a point was reached when 
no further break up into smaller crystallites was | 


ties might, in the course of time, have disappeared. | 
A sense of history was valuable to us all. Railways 

still had a great appeal to the public, and especially 

|to the young. Although to-day there were electric, | 
Diesel and steam traction available, the last (and | 
oldest) showed extraordinary vitality, having been, | 
in the last few years, improved more than in many | 
previous decades. He reminded the company that | 
in 1858 their railway was considered so efficient | 


ENGINEERING Aspects oF AIR Ralip PROTECTION. 


A Paper on the * Engineering Aspects of Air Raid 
Protection,” which was read by Dr. H. Chatley and 
Mr. Hal Gutteridge, before the Society of Engineers 
on Monday, November 7, contained some useful 
figures regarding the energy released by the various 
types of bombs thus providing data for the protec- 
tion of buildings against the effect of air raids. 
A 20-lb. bomb travelling at a velocity of 1,000 ft. 
per second, had an initial impact force of over 
500 tons, if stopped within a distance of 1 ft. In 
addition, the result of the impact was to convert 
the whole of the explosive into gas with a heat 
content of 1,260 B.Th.U. per pound. Bombs con- 
taining 10 lb. of explosive, occupying 4 cub. ft., 
| tended to produce 1,000 cub. ft. of gasat a momentary 
pressure of 70 tons per square inch. The effective 
velocity of the gas was some 8,000 ft. per second, so 
that fragments of the bomb might acquire velocities 
of nearly 3,000 ft. per second and cause great impact 
effects. An incendiary bomb would release from 
900 calories to 10,000 calories per gram of contents. 
As regards the resistance of ordinary structures to 
these forces, it might be said that existing arrange- 
ments gave little or no protection, except to low- 
placed interior rooms in a high building with strong 
roof, floors and walls. To increase the resistance to 
destruction it was suggested that all new buildings 
should be wholly of fire-resisting materials. The 
inflammable contents, including furniture, should 
be reduced to a minimum and the open fires should 
be abolished. Where the inflammable items ex- 
ceeded a certain limit, the structure should be 
specially fire-resisting and steps should be taken to 
exclude the air. To resist the effects of concussion, 
the walls, as well as the floors, should be designed 
to resist large overturning movements and_ side 
shears, as gas pressures of 500 lb. per square foot 
might easily occur. ‘The walls below first-floor level 
should be specially designed to resist splinters. The 
brick or tile wall panels used in steel or concrete- 
frame buildings should be replaced by expanded 
metal connected to the frame, combined with a non- 
inflammable and somewhat flexible plastic. The 
whole structure might be covered with a sloping 
layer several feet thick of shock-absorbent material, 
such as sand or slagwool. The improvement of old 
structures in fire-resistance and strength was very 
difficult. Probably, the best and most economic 
step was to instal a sprinkler system on every floor 
and reduce the inflammable furniture to a minimum. 
Additional pillars and metal wall and roof ties 
should be put in where possible, and plaster ceilings 
should be replaced by material that would not fall 
in lumps. All openings on the ground floor should 
| be closed up to a height of 9 ft. The appropriate 





THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 553.) 





Puysics DEPARTMENT—continued. 


Thermal Properties of Metals, and Building and 
Insulating Materials.—The concern of the Physics 
Department to provide data for metallurgical pur- 
poses is further illustrated by two valuable re- 
searches. The first of these embraces a general 
investigation of the physical properties of various 


that the German Government had asked them to | oils used for quenching steel, with particular 


explain how such safety on it was secured. To 
celebrate the centenary they had decided to found 
|a medal for cases of exceptional merit, and he asked 
His Royal Highness to accept the first one struck. 
The toast of the guests was proposed by Mr. E. B. 
Fielden, followed by Mr. 8. B. Beale, and was 
replied to by the Rt. Hon. Leslie Burgin, M.P., 
and the Rt. Hon. The Viscount Greenwood, P.C. 
| During the evening, each guest was presented with 
an interesting souvenir volume of some 70 pages, 
tastefully produced and entitled Old Euston. This 
|had been prepared by Mr. G. Royde Smith, the 
Assistant Secretary to the Company, and contained 
notes of considerable historical interest. 


|reference to the factors underlying the convective 
| processes taking place during such heat-treatment. 
| At the moment attention is being concentrated on 
| thermal conductivity which is measured by a flat- 
plate type of apparatus comprising a hot plate 
mounted horizontally above a cold plate with the 
liquid under test contained in the intervening space. 
The hot plate, which is energised by a sealed-in 
| heating coil, is shrouded to prevent the loss of heat 
from its edges and upper surface by means of a thick- 
| walled copper shell, this being maintained at the 
| hot plate temperature. The second investigation 
jembraces a comprehensive examination of the 
thermal properties of a series of 21 different 
steels, including plain carbon steels and alloys 
containing nickel, chromium and other metals. 
Particular attention is being given to the 
determination of the specific heats of these 
materials over the temperature range up to 
|900 deg. C., and of the heat absorption at the 
|change points. The electrical adiabatic methods 
employed in this work exemplify a point of general 
interest, namely, the convenience and accuracy 
inherent in electrical means of producing heat and 
of measuring temperature. Also noteworthy, how- 
ever, is the great importance of employing metallic 
|samples of known composition and high purity if 
consistent results are to be obtained. In con- 
nection, for example, with the measurement of the 
latent heat of aluminium, various anomalies occur 
‘among published results as regards the numerical 
values, many of which were as low as 75 calories 
per gramme, and also with reference to a marked 
increase of specific heat commonly observed in the 
neighbourhood of the melting point. A re-deter- 
mination of these properties, recently made at the 
Laboratory on samples of exceptionally pure alumin- 
ium contained in a crucible of sintered alumina, 
has shown almost conclusively that the alnomalies 
reported by previous observers must be ascribed 
to impurities—probably iron—in the samples 
employed. With the stringent precautions now 
in vogue, the melt is found to be perfectly 
sharp, the latent heat of fusion of aluminium being 
about 94 calories per gramme. 

Other researches into the thermal properties of 
metals are being directed to the conductivities of 
a series of steels at temperatures ranging up to 
900 deg. C., and of a series of aluminium alloys at 
temperatures up to 300 deg. C. In the physical 
aspects of this research considerable interest attaches 
|to the relation between thermal and electrical 
| conductivities, and a survey of the existing data 
|relative to ferrous materials has revealed the 
| approximate empirical relation :— 

K = 0-006 + (0-625 a T — 105) 
between the thermal conductivity K, the electrical 
conductivity « and the absolute temperature T 
of the metal. The majority of the published obser- 
vations lie within about 10 per cent. of the line 
representing this equation, though more consider- 
able departures occur for cast irons containing 
carbon in the form of graphite, and for a certain 
variety of stainless steel. There is, however, a 
dearth of very reliable conductivity data relative to 
high temperatures and the investigation now in 
progress is intended to complete the gaps in existing 
knowledge. 

A somewhat similar investigation which has 
recently been conducted on behalf of the British 
| Electrical and Allied Industries Research Associa- 
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tion, and communicated to the Royal Society,* 
was concerned with the thermal conductivity of 
several varieties of mica over the range of tem- 
perature up to 600 deg. C. The interesting method 
employed for the work, incorporating a divided 
bar and again illustrating the convenience of 
electrical means of heating and temperature measure- 
ment, is shown diagrammatically in Fig. 26, where 
it will be seen that the sample of mica, a, in the 
form of a circular disc about 1 in. diameter and 
0-05 in. thick, is sandwiched between the ends of 
two metal rods b made of “ glowray,” a nickel- 
chromium alloy. Since it was important to pre- 
serve clean metallic faces in contact with the mica, 
the ends of the glowray rods were faced with thin 


Fig.26. 
JpiVivED BAR APPARATUS FOR MEASURING 
THE THERMAL CONDUCTIVITY OF MICA 
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sheets of platinum hard soldered in place and after- 
wards lapped to be square and optically flat. The 
divided bar was arranged vertically, as shown, the 
lower end being a taper fit into a block c of glowray 
alloy containing a spiral electric heater of coiled 
nichrome wire recessed in a steatite former d. The 
upper end was loaded by weights w applied through 
the stirrup e and the cup-and-point f. The divided 
bar was surrounded concentrically by a guard 
tube g, also made of glowray and securely fixed in 
metallic contact with the base-block c. The guard 
tube was constructed in two parts so as to introduce 
a similar discontinuity to that produced by the 
mica disc in the temperature gradient along the 
divided bar. A small electrical heater h surrounded 
the lower end of each portion of the guard tube, 
while removable water-cooling units, j and k, could 
be attached to the upper end of the rod and guard 
tube as required to control the temperature 
gradients. Temperatures were measured at several 
positions by means of thermocouples / pegged into 
each rod of the divided bar and attached to the 
outer surface of the guard tube. In order to 
minimise heat losses to external sources, the 
assembly was mounted on several layers of insulat- 
ing bricks m; the space between the divided bar 
and the guard ring was packed with “sil-o-cel,” 
which is an insulating powder having a thermal 
conductivity of the order of 0-0002 gm. cal. per cm. 
per sec. per deg. C.; while the exterior of the guard 
tube was well lagged with magnesia asbestos. 
Several different types of mica were studied, 
including phlogopite micas from Madagascar and 
Canada and muscovite micas found in India. The 
five specimens of muscovite mica showed only 
slight variations of thermal conductivity over the 
temperature range from 100 deg. C. to 600 deg. C., 








* Proc, Roy. Soe. A., vol. 163, No. 91 3, pages 189-240 
(1937). 


and materials for deck sheathing. 


exceptionally low thermal conductivity attracts 
attention immediately for its potential utility in 
cold-store structural practice. 


varieties have lately been tested, is light-weight 
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the values obtained for the different samples being 
all within 20 per cent. of the mean value of 0-0016 
gm. cal. per cm. per sec. per deg. C. The phlogopite 
micas, however, whether of Madagascan or Canadian 
origin, displayed a striking reduction of thermal 
conductivity at temperatures between 150 deg. C. 
and 250 deg. C., the reduction in some instances 
being to less than one-third of the conductivity at 
low temperature. Over the range from 300 deg. C. 
to 600 deg. C. the conductivities are largely in- 
dependent of temperature and are on the whole 
lower than those obtained for muscovite mica, the 
coefficients at high temperatures ranging from 
0-0004 to 0-0012 for different samples of apparently 
similar material. The influence of varying the 
pressure on the specimens over the range between 
75 lb. per square inch and 250 Ib. per square inch 
was found to be small. In the phlogopite micas 
which exhibited marked reduction of thermal 
conductivity in the region of 200 deg. C. it was 
noted that incomplete reversibility occurred in 
the thermal conduc- 
tivity curve when ob- 


Fig. 27. . 
servations were made 





with the wet mortar liberates hydrogen bubbles 
which form cavities in the cement as it sets. Bayer’s 
cellular concrete is made by adding a tenacious 
foam to the wet mixture. In the work carried out 
at Teddington, in collaboration with the Building 
Research Station, the concretes have been made 
with aggregates or fillers of cellular structure, such 
as clinker, foamed slag, pumice and expanded 
slate. The results, of which details are reproduced 
in the table given below and relate to “ hot- 
plate” and ‘“ cold-plate ” temperatures of 40 deg. 
C. and 20 deg. C., respectively, show striking 
reductions of conductivity in comparison with 
ordinary concretes having a gravel aggregate. It 
is to be expected that the light-weight concretes 
will require special consideration from the stand- 
points of structural strength, porosity and other 
engineering and architectural features. As a cheap, 
convenient and permanent form of heat insulation, 
however, these materials have obviously a great 
deal to recommend them, and it is easy to foresee 
their extensive use in the form of internal linings, 
supported, for example, by an external structure of 
brickwork or steel. 





THERMAL CONDUCTIVITY ° 
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The apparatus employed for heat transmission 
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peratures. These specimens were accordingly | tests on wall sections and insulating materials of 


subjected, at a later stage, to X-ray crystal analysis 
and it was discovered that the arrangement of the 
elementary crystals composing the mica lamine 
becomes displaced from its original orderly pattern 
at approximately the same temperature as that 
corresponding to the conductivity change. 
Refrigeration, Evaporation and Thermal Insulation. | 
—As usual, a large proportion of the work carried | 
out by the heat division during the past year has 
been devoted to industrial problems arising in 
refrigeration practice, of which quite a number 
involve determinations of the thermal conductivity 
of building and insulating materials. The building 
materials, of course, are by no means restricted to 
those intended primarily for cold-store construc- 
tion, and the interesting range of new products on 
which tests have recently been made is exemplified 
by hollow glass blocks, factory flooring compositions 
It will often 
prove to be the case, however, that a new type of 
building material which is found, on test, to possess 


One such type of material, of which several 


concrete made with aggregates which are readily 
available in this country. In this respect it prob- 
ably offers a decided advantage over the aerated or 
gas concretes, of which those patented by the 
Swedish architect Erikssen and by Bayer, a Dane, 
are perhaps the best known. The principle in 
all cases is to produce concrete having a cellular 
structure offering a high resistance to heat trans- 
mission. In Erikssen’s process, this structure is 
achieved by adding small particles of aluminium 
to the cement in a concrete composed of slate, 








ashes and lime. The reaction of the aluminium | 


coarse structure is shown diagrammatically by 
Fig. 27, which is reproduced from a recent paper 
presented to the Institution of Heating and Venti- 
lating Engineers.* The test specimen, a, necessarily 


Thermal Conductivities of Light-Weight Concretes. 


Proportions by Conductivity. 


Volume. Port- | Density. B.Th.U. oud 
Type of land Cement: | Lb. per sq. ft. per hour 
Pre ad. El Fine Aggregate | cub. ft. | for 1 inch Thick- 
Seregate. (4 in. down): | (approxi- | ness and 1 deg. F. 
Coarse Aggregate mate) Temperature 
(4 in. to 4 in.). Difference. 
Clinker 1:2): 7} 95 | 2-3 
” ost 1:2:4 105 2-8 
Foamed slag ..| 1:2): 7} 68 1-7 
” 1:2:4 80 2-2 
Pumice 1:23: 7) 40 1-1 
*” ¢: 1:2:4 48 1-4 
Expanded slate 1:24: 74 55 1-7 
” ro 1:2:4 | 68 2-1 
Gravel 1:1:2 | 146 6°7 
“A 1:2:4 152 7-0 


of large size to ensure an average result for a material 
which is not perfectly homogeneous, is 3 ft. square, 
and may vary from 3 in. to | ft. in thickness. On 
one side it is in contact with an electrically-heated 
* hot plate ” b, the temperature of which is measured 
and controlled by thermo-elements embedded in the 
metal. The “hot plate” is of exactly the same 
size as the specimen, whereas the water-cooled 
“cold plate” c applied to the opposite face, over- 
laps the specimen by 2 in. on all sides, the four 
spaces so formed being filled with slab-cork insula- 
tion. In order to prevent distortion of the lines of 
heat flow through the test specimen, the “ hot 
plate” is backed by slab-cork insulation, to the 
outer surface of which is applied a metal guard plate 


* Vol. 5, No. 49. page 24 (1937). 
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d, thermally connected to the cold plate by thin| be taken in the good results of an examination at | by the empirical formula :- 


plates of aluminium e, along which the temperature 
gradient is arranged to correspond to the gradient 
through the specimen, so that heat loss from the 
end faces of the specimen is prevented. This 
condition is realised by adjusting the temperature 
of auxiliary heaters which are provided around 
the edges of the guard plate so that no temperature 


gradient may exist between the centre and the | 


edges of the guard plate. Temperature control is, 
of course, achieved by the aid of thermo-elements 
distributed over the metal plates, and the whole 
assembly ensures that the lines of heat flow are 
everywhere normal to the large faces of the test 
specimen, The quantity of heat transmitted is 
obtained directly from the electrical energy supplied 
under equilibrium conditions to the hot plate. A 
further outer insulation of slab cork is applied to 
the hot side and ends of the assembly, and it may 


be noted that, for convenience in installing and | 


removing test samples, the aluminium side plates e 
are hinged to the guard plate. 

Another aspect of the thermal insulation of 
buildings is represented by problems relating to 
structural design, several of which have recently 
been given attention. One of these concerns the 
heat leakage through a floor, which is of considerable 
importance in the case of a cold store, but which 


cannot be computed since the temperature of the | 


under surface of the floor, in contact with the 
ground, is unknown on account of the effect of the 
floor itself on the temperature of the ground. 


The analysis carried out at the Laboratory has | 
shown how the thermal resistance across the surface | 
of contact between the floor and the earth may be | 


estimated. By adding to this the resistance of the 
floor itself, which may be readily determined to a 
sufficiently close approximation by conductivity 
tests, an expression is derived for the total heat 
leakage in terms of the measurable earth tempera- 
ture at a depth of several feet underground, the 
unknown temperature of the ground in contact 
with the floor being eliminated from the equations. 
In this way a complete numerical solution can be 
obtained for any given set of conditions, the results 
of which can serve to indicate directions in which 
present empirical practice may be modified with 
advantage. 

The somewhat related problem of the heat 
transmission through double or multiple glass 
windows has been the subject of an experimental 
investigation in which the heat loss was determined 
for a balsa-wood enclosure, fitted with various 
window arrangements in its uppermost side, and 
electrically heated internally. The correction for 
the heat flow through the remaining ’ 
insulated—five faces of the enclosure was measured 


relatively 


| the Laboratory of samples of aluminium foil which 

had undergone three years’ service in an insulated 
|railway van. It was found that their thermal 
| emissivity, amounting to only 9 per cent. of that of a 
“ black body,” was practically the same as that 
of unused material. In the case of lead-coated 
steel sheet used for multi-partition heat insulation, 
considerably higher emissivities, ranging from 
14 per cent. to 18 per cent., were measured. 


A good deal of such consultative work as this | 


is carried out in the Department, one of the problems 

|recently dealt with being the improvement of 
| temperature conditions in the concrete telephone 
| booths used by the police force. On behalf of the 
| Receiver for the Metropolitan Police, tests have 
| been carried out on several different forms of heat 
| insulation, the influence of alternative types and 
situations of the heating fittings being concurrently 
taken into account. 

Among a group of researches directed more 
immediately to the improvement of refrigeration 
practice, the majority of which is carried out under 
the auspices of the Food Investigation Board, 
| reference may be made to a systematic exploration 
of the thermal conductivities of refrigerants, 
of which dichloro-difluoromethane, commercially 
known as “Freon,” has now been studied over 
the range of temperature up to 220 deg. C. The 
technical difficulties of measuring the thermal 
conductivities of liquids, and especially of avoiding 
errors due to convection, are greatly increased in 
the case of refrigerants at temperatures above their 
atmospheric-pressure boiling points, since the liquids 
have to be subjected to constant pressures exceeding 
atmospheric during the time that observations are 
| being carried out. In the Laboratory apparatus 
for this type of work the sample is arranged as a 
| horizontal layer of liquid thin enough for convection 
currents to produce negligible effects. Heat trans- 
mission takes place between hot and cold plates 
|forming upper and lower boundaries in a sealed 
|container, the intermediate thin layer of liquid 
| refrigerant being connected to another pool of 
liquid so that the need for solid boundaries around 
| the edges of the test specimen is obviated. By a 


| liquid connection to a closed reservoir of the same | 


| refrigerant maintained at a sufficient temperature, 
the whole of the interior of the conductivity 
apparatus is maintained at the requisite hydrostatic 


| pressure which is slightly in excess of the vapour | 


| pressure of the refrigerant at the temperature 
|of the experiment. A cover heated to the tempera- 
| ture of the hot plate eliminates heat loss from the 
back of the latter ahd ensures that the whole of the 
heat generated electrically in the hot plate flows 
| downwards through the refrigerant under test. 

Another investigation likely to interest engineers 


by a subsidiary experiment in which the glass win- | 


dow was replaced by balsa wood. The results 


| concerns a type of fluid flowmeter which embodies | 


om 1.25 
Cc = 24:7 ( - .). 
| l—m 


| Rather more closely concerned with the physics 
| of cold storage in relation to the food product itself 
|is a series of studies of the factors associated with 
| the evaporation of water from moist bodies and 
| surfaces exposed in still or moving air. Among the 
more significant of such factors is the diffusion 
coefficient, which is an index of the rate at which 
| vapour can diffuse from a surface into the surround. 
|ing medium. The relative importance of diffusion 
| is, thus, evidently greater under conditions of 
natural evaporation, where the ambient medium is 
nominally at rest, than under the condition where 
the evaporating surface is exposed to drying currents 
in motion. Existing data are uncertain, the pub- 
lished values for the coefficient of diffusion of water 
|vapour into air ranging from 0-22 to 0-28 at 
16 deg. C. Experiments are accordingly being 
made to redetermine this quantity with more 
accuracy than has hitherto been employed, and the 
opportunity is being taken to examine, at the same 
time, the effects of oil films, of various thicknesses, 
|on the rate of evaporation from a water surface. 

As regards evaporation under forced draught, 
| further attention is being given to the effects of the 
shape and size of surface and of the air speed on the 
rate of evaporation of water from moistened boun- 
daries. A general conclusion from the results so 
far established is that the problem and its solution 
are analogous to that of heat transfer by forced 
convection. Following the usual procedure in aero- 
dynamics, the experimental data are arranged in 
non-dimensional groups, and it is then found that, 
for each type of surface studied, the rates of evapora- 
tion for different surface areas and wind speeds can 
be represented by single curves. Work is in progress 
with discs, ranging in diameter from 2 in. up to 
nearly 9 in.,exposed in a small wind tunnel to vari- 
ous air speeds up to 15 ft. per second, to ascertain 
how the rate of evaporation from a plane surface 
moistened on one side depends on the attitude of 
the surface to the wind. The results, evaluated in 
terms of unit vapour-pressure difference, show that, 
so far as normal or tangential settings are con- 
cerned, the rate of evaporation is greatest when the 
moist surface faces the wind and least when it is 
turned completely downstream, intermediate values 
being obtained when the wind streams tangentially 
over the surface. As might be expected, there is a 
decided scale effect at these low Reynolds numbers, 
the ratio between the evaporation rates for the 
upstream and downstream dispositions of the 
moistened surface falling from 1-5 to 1-2 as the 
product of wind speed and disc diameter is increased 
over a tenfold range. 

Work completed in past years on this subject has 











obtained are, numerically, no more than approximate 
since the effects of convection were, as expected, 


found to be of considerable importance so that the | 


heat transmission through the window was not pro- 
portional to the temperature difference. With this 
reservation, however, the qualitative results are 
interesting as revealing that, in the case of a double 
window, the heat transmission for a given tempera- 
ture differential decreases as the spacing between 
the two panes is increased, though not by any means 
progressively, the improvement being, in fact, 
very slight beyond an interspace of 0-25 in. If the 
overall thickness be fixed at about 0-75 in., and the 
number of panes of glass, each about 0-1 in. thick, 
be varied, the heat transfer decreases quite markedly 
as the number of panes is increased. 
5 panes, for example, the heat vransmission amounts 
respectively to about 0-8, 0-67 and 0-57 of that 
which occurs for 2 panes, 

This principle of obtaining thermal insulation 
by subdividing an air space is, of course, very 
commonly employed, one of the most attractive 
materials for the purpose in transport vehicles, 
where the weight of the insulation is a serious 
consideration, being polished aluminium foil which 
offers the additional advantage of minimising 


radiation losses by reason of its bright surfaces. | 
The question whether these bright, low-radiating | 
surfaces are able to persist under service conditions 
is therefore of importance and wide interest will 





| the principle of the pressure drop past a cylindrical | already demonst rated the increased rates of evapora- 
| plug mounted transversely in a circular pipe. The | tion to be obtained from turbulence introduced into 


device has found application in marine refrigeration | the drying stream. The principle is now being 


For 3, 4 and | 


work where its simplicity is an advantage in the 
measurement of brine circulation. Experiments 
|at the Laboratory have been carried out with 
water, and with brine of specific gravity 1-15, 
flowing along a }-in. bore pipe past plugs of three 
different sizes. From a preliminary exploration 
of pressures at the pipe wall upstream and down- 
stream of the plug, it was found that rapid pressure 
gradients occurred near the plug, to avoid which the 
pressure connections to the measuring manometer 
should be made in the pipe wall at about 8 pipe 
diameters on each side of the plug. When these 


plotted in Fig. 28 were obtained, which can be 
represented for any size of similar flowmeter by the 


formula : 
P da C Q 2.05 
py (; .) 


where, in consistent unite, 


P is the pressure drop past the plug, 


d__,, bore of the pipe, 
p  . density of the fluid, 
¥ .. kinematic viscosity of the fluid. 
Q_,,_ rate of volumetric flow, 
and 
: , lug dia. 
C is a factor, related to the ratio P 8 m), 
pipe bore 


conditions were fulfilled, the experimental graphs | 


| advanced a stage further by experiments in which 
| the turbulence created near the leading edge of an 
| inclined plate serves to augment evaporation over 

the remaining surface towards the trailing edge. 
| A flat plate about 74 in. square, for example, set 

at 30 deg. to an air stream at 15 ft. per second, and 
moistened on the more shielded surface facing 
| downstream, is found to have a rate of evaporation 
| 50 per cent. greater than that which occurs when 
| the moistened surface is normal and facing the 
|}wind. Tests with rectangular plates of various 
|shapes have revealed that the optimum angle of 
| incidence depends on the width of the surface along 


| the wind, and is less for narrower surfaces than for 
| wide ones. 


(To be continued.) 





QUARRY PLANT AT ST. AUSTELL, 
CORNWALL. 


THE increasing demand for stone chippings for road 
| dressing, concrete aggregate, &c., has served to direct 
| attention to improved methods of quarrying, and the 

most recent developments in this direction are well 
illustrated in a new quarry recently opened up by 
| Messrs. Gilsons, of Bath. This quarry is situated on 
the side of a hill overlooking London Apprentice, about 
two miles from St. Austell. Surface outcrops indicate 
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an available working area in the neighbourhood of 
20 acres. The quarry stone is Cornish Blue Elvan, 
well known for its wear-resisting properties. Although 
the quarry has been in production for less than two 
months, the working has already resulted in a consider- 
able face having been opened up approximately 40 ft. 
deep. The equipment used throughout the quarry, 
including the crushing plant, is of the latest type, and 
the layout of the crushing and screening plant, in 
relation to the quarry face, is designed to give a mini- 
mum amount of handling in moving the quarried stone 
from the working face to the chutes by which it is 
delivered to the primary crusher. 

The crushing and screening plant was supplied and 
erected by Messrs. Goodwin, Barsby and Company, 
Limited, Leicester, while the ** Superscavenge ”’ engine 
which supplies the necessary power was installed by 
the makers, Messrs. Petters Limited, Yeovil. The 
system employed in carrying out the crushing and 
screening operation is as follows :—On delivery of the 
rock to the crushing plant, it is first passed via the 
chute to a 24-in. by 16-in. Goodwin crusher, which 
performs the primary crushing operation. This crusher, 
which can be seen in the foreground in Fig. 1, above, 
has a working capacity of approximately 25 tons per 
hour. From the crusher, the stone is delivered to the 











| to the coated-stone plant to be erected subsequently. 
| A compressor, delivering 40 cub. ft. of air per minute, 
provides the necessary air for operating rock drills on 
the quarry face. 

The “‘ Superscavenge ”’ engine, already referred to, is 
located in the power house, and is illustrated in Fig. 2. 
It develops 125 brake horse-power at 500 r.p.m., and 
is similar to the engine described on page 10, ante. 
| The power is conveyed by belt to a countershaft from 
| which all the drives are taken. The working conditions 

in quarrying are exceptionally severe. and to meet 
these conditions in the case of.the plant described, 
a number of special features have been incorporated 
by the makers of the engine. All the air to the engine 
is carefully screened and filtered to ensure the removal 
and extraction of stone dust. The cooling system 
comprises four 800-gallon water tanks located outside 
the power-house, the supply being circulated to the 
engine by an independent water pump. The main 
fuel supply is also located outside the power house, the 
auxiliary fuel tank, visible in Fig. 2, being supplied by 
means of a semi-rotary hand pump. The engine is 
started by compressed air, the supply being obtained 
from a small independently-driven compressor set. 
Special attention has been paid to the purifying and 





| filtering of the lubricating oil, a ** Streamline ”’ filter, 


continuous bucket-type elevator visible in Fig. 1, | fitted as standard, forming an integral part of the 
which takes it to the delivery chute passing it to the | engine. Apart from the compact and robust construc- 


screen. The first screening process is carried out by 
a cone screen with suitable perforations, which selects | 
the usable stone and passes it into the screens proper. | 
The rejected stone is passed out of this cone in a contra- 
flow direction, thus saving the wear and tear involved | 
in the older processes whereby the rejected stone | 
passed right through the screens before being returned 
to the granulator. In addition, the working space 
available within the screen is greater, due to the absence 
of large pieces of rock. The rejects are returned by 
band conveyor to a 24-in. Telesmith Gyrasphere cone 
crusher, which can be seen behind the primary crusher | 
in Fig. 1. This machine reduces the rock to usable 
sizes, and delivers it once more to the bucket elevator, 
by which it is again conveyed to the entry end of the 
sereens, A second conveyor is provided to return any 
size of stone from the storage bins for re-crushing and | 
screening by the same process, thus enabling the plant 
to be worked to produce only those sizes of material 
which are required. The screening plant incorporates | 
ten different size meshes, which range from 2} in. to 
dust, and the process, a combination both of screening | 
by selection and rejection, has resulted in a much | 
improved and more accurate grading. The sizes are 
2} in., 2 in., 1} in., } in., § in., 4 in., 3 in., } in., } in., | 
and dust. These various sizes, after screening, are 
fed by gravity into the storage bins. The latter are 
adapted for hopper-type loading into lorries, or for 
side-discharge loading for stocking purposes or supply 


| 


tion of the engine, the oil-cooled pistons make the 
“* Superscavenge ’’ unit particularly suitable for the 
continuous heavy duty associated with the work: 








FAILURE OF ELECTRICITY SUPPLY 
AT BIRMINGHAM. 


On Friday, November 4, the public electricity 
supply to the greater part of Birmingham was inter- 
rupted for about two hours in the early evening. As 
a result, the tramway services conveying homeward- 
bound workpeople were disorganised and road traffic 
generally was interfered with. In addition, offices, 
shops, restaurants and places of amusement had to 


| resort to emergency means of illumination, and power 


supplies were also cut off. Considerable uninformed 


| speculation has taken place as to the cause of this 


breakdown and we therefore publish the following 
statement, which has been issued by the Birmingham 
Corporation Electricity Department and the Central 
Electricity Board following discussions which have 
taken place between Mr. F. Forrest, chief engineer and 
manager of the Birmingham Electricity Department, 
and Mr. Johnstone Wright, chief engineer of the Central 
Electricity Board. 

The original cause of the trouble, says this statement, 
was a flashover on the bushing of a transformer at the 
Board’s substation, due to dirt deposit. This occurred 











CORNWALL. 





Fia. 2. 


at 5.15 p.m. This transformer was temporarily run- 
ning with overload protection owing to maintenance 
requirements, and this no doubt made the fault more 
severe than it otherwise would have been. In accord- 
ance with the routine practice, the insulators in the 
grid substation had been cleaned a few days previously. 
This practice has been found under normal conditions 
to provide the requisite margin of safety. The atmos- 
pheric conditions on the day of the incident were 
exceptionally bad, resulting in the discharge from the 
chimneys falling more than usual, with detrimental 
effect on the insulation of the grid substation. This 
was aggravated by a rather poor grade of coal being 
used on that particular day on the stoker-fired boilers, 
which are fitted with cyclone dust catchers. 

This dust question is not a new one at Hams Hall, 
and some three years ago it was tackled ener- 
getically by the Corporation and the Central Electricity 
Board. The Corporation, at considerable expense, in- 
stalled precipitators on the pulverised-fuel fired boilers. 
and the Board on their part raised the standard of 
insulation by completely re-insulating the ’bus-bars of 
the substation with fog-type insulators and installed 
high-pressure water-washing equipment for the cleaning 
of the substation insulators. Since then the atmosphere 
around Hams Hall has been particularly free from 
pollution. There has been no trouble whatever at the 
substation, and it was thought that the difficulties had 
been completely overcome. It is felt that the dust 
created by the unloading of low-grade fuel may also 
have contributed to the deposit on the substation 
equipment. 

The protective gear on the grid circuits operated 
correctly to isolate the fault and left the two generating 
stations, Hams Hall and Nechells, interconnected, 
carrying the local load, the remainder of the grid 
supplies being unaffected. The supplies to the auxi- 
liaries in Hams Hall generating station were, however, 
disorganised by the severity of the fault, with the 
result that the requisite output could not be main- 
tained. For a considerable period unsuccessful efforts 
were made to restore normal generation without 
switching out, but ultimately it became advisable to 
isolate Nechells power station from Hams Hall and 
thus enable it to maintain its section of the Bir 
mingham load without interruption. The part of the 
Birmingham load supplied from the Board’s Bartley 
Green substation was also unaffected. Unfortunately, 
however, it became necessary, due to the position at 
Hams Hall, to switch out the section of the Birming- 
ham load supplied from that station. The restoration 
of these supplies in a network so extensive as that 
of Birmingham, involved the carrying out of a large 
number of switching operations and as a result it was 
about 7.15 p.m. before conditions were completely 
normal, 

The lessons to be learned from the incident, the 
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statement concludes, have been carefully considered’ | 
and the outcome is as follows : 

(1) Arrangements have been made for the more 
frequent washing of the insulators and bushings at the 
substation during abnormal atmospheric conditions, 
the burning of low grade fuel on the stoker-fired boilers, 
and the unloading of such fuel. 

(2) During abnormal maintenance conditions any 
temporary overload settings of switches at the Board’s 
substation will in future be kept low. These switches 
sre normally on sensitive leakage protection. 

(3) Consideration will be given by the Corporation 
to the question of such modifications as may be found 
necessary to the arrangement of the auxiliary supplies 
within Hams Hall generating station, with a view to 
avoiding the disorganisation which might arise from a 
severe fault, whether on the grid, in the station itself, 
or in the distributing system of the Corporation. 

(4) Means for preventing the dispersal of dust 
arising from the unloading of low-grade fuel are also 
under consideration by the Corporation. 











CROSS-CHANNEL SERVICES. 


From time to time we have commented editorially 
on various technical aspects of the design of channel 
steamers, and on the gradual revision of ideas regarding 
suitable standards for passenger accommodation. A 
more detailed survey of this feature of design was 
given before the Institute of Transport, in London, 
on November 14, when Mr. A. C. Hardy 
delivered paper on “* Cross-Channel Services from 
the Passenger Viewpoint.” No branch of passenger- 
ship design, he suggested, offered more varied contrasts 
than did the cross-channel services. In general, railway 
companies were the chief offenders, and the faults 
uppeared to result from a lack of liaison between the 
passenger departments on shore and afloat ; and from 


a 





the practice of leaving the design of accommodation 
too much in the hands of the shipbuilders, and of tco 
few shipbuilders. Competition was needed to break 
the crust of tradition which restricted the evolution 
of railway-owned vessels. Open deck spaces should be 
eliminated as far as possible on both day and night 
services ; and on what might be termed the business 
routes, refreshment spaces should be differently propor- 
tioned, and a large number of single-berth cabins 
prov ided on the lines of first-class sleeping car‘accom.- 
modation on shore. With these improvements there 
should be an overhaul of embarkation conditions, abroad 
as well as at home. The only real cross-channel 
station in existence with covered embarkation 
that at Holyhead, which he considered to be the finest 

of its kind in the world. 

Cross-channel vessels required, among other special 
characteristics, high speed on modest dimensions and 
shallow draught, good weatherly properties, high power 
in a small machinery space, good manceuvring ability, 
and quick-handling facilities for cargo and mails in | 
varying proportions. Vessels with these characteristics 
might be classified in three main groups, viz., for day- 
service, dual-purpose, and night-service requirements. | 
The 24-hour routes really constituted a fourth class. 
Day services ranged from a run of an hour and a 
quarter between Dover and Calais to 5 hours 50 minutes | 
between Parkeston and Flushing. They called for 
ample lounge space, moderate dining- and smoking- 
room accommodation, and a small number of private 
cabins. The best example of an interchangeable day 
and night service was that between Southampton and 
the Channel Islands, which was a night passage outward 
and a day journey homeward. The problem in this 
was to combine ample lounge space during the 


was 


case 
day with sufficient cabin accommodation at night. 
Routes representing night service only were those 


across the Irish Sea; the Fishguard-Cork motorships 
might be considered ideal for such They 
had ample single-berth accommodation, a small dining 
lounge, and minimum of open 


purposes. 


saloon and large a 
deck space 

The passengers might be divided into the business, 
pleasure, and excursion classes. The first provided | 
all-the-year-round traffic, and other things being 
equal, the lay-out of passenger accommodation might 
well be based on its requirements. The present scale 
be 


reduced 


of restaurant facilities could on many 
short routes, as restaurant-car trains were available 
at both terminals, bad weather limited the demand, 


and the standard of shipboard catering was often | 
poor. The arrangement of passenger accommodation | 
should be in the hands of the passenger-traffic depart- 
ments, once the primary needs of the naval architect 
were satisfied, so that it might bear a closer relation- | 
ship to the reasonable comfort of the railways linking 
with the water journey 








Forse pe Paris, 1939.—The 31st Paris International 
T'rade Fair will be held from May 13 to 29, 1939. Infor 
mation concerning the Fair may be obtained trom the } 
London Office, 17. Tothill.street, Westminster, 8.W.1 i 
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THE LATE SIR WALTER G. KENT, | 


C.B.E. 


Onty a few months after the celebration of its 


| centenary, as recorded on page 707 of the previous 


volume of Encrneerrne, the firm of Messrs. George 
Kent, Limited, Luton and London, has to mourn the 
loss of its chairman and managing director, Sir Walter 
G. Kent, C.B.E., who passed away on November 11, 
at the age of 80. A son of the late Mr. George Kent, 
the founder of the firm, he had controlled and guided 
the organisation for some 60 years, during which period 
it has gained a world-wide reputation for the excellence 
of its engineering products, as well as for the part it 
has played in the application of scientific developments 
in the public weal. Born in 1858, Walter George Kent 
was educated privately and at University College, 
London, receiving his engineering training in his father’s 
works, which he entered in 1876 at the age of 18. On 
the death of his father, in 1890, he took full charge, 
and thus the control of the business was in the hands 
of father and son for just over a century. This circum- 
stance is certainly uncommon in industrial history, if 
not unique. 

As will be remembered, the firm, which was formerly 
engaged in the production of rotary knife-cleaning 
machines and other domestic labour-saving appliances, 
now specialises mainly in the manufacture of apparatus 
for fluid-flow measurement and industrial instruments 
and control apparatus. One of the firm’s products, 
the Standard meter, was patented by Mr. W. G. Kent 
in 1901. During the war, the firm’s energies, then 
controlled by Walter Kent and the late Leigh Kent, 
who was general manager of the Luton Works, which 
had been opened in 1908, were devoted to the produc- 
tion of munitions, such as fuses, shell noses, gun-sights 
and mines. The Luton factory and a filling works at 
Chaul End established for the purpose, were both 
engaged in this activity, attaining an output of over 
140,000 fuses a week shortly before the end of the war. 


For his war work, Mr. Walter Kent was made a C.B.E. | 


in 1918. Of his public work, we may mention that 
he was president of the Luton Conservative Association 
and a former president of the Eastern Area Conservative 
Association. He was knighted in 1929. 

A notable feature of his business life was his high 
regard for the welfare of the firm’s employees, now 
numbering well over 1,700, and this circumstance was 
generously acknowledged at the recent centenary 
celebrations, over which Sir Walter presided. Without 
using the well-worn Latin phrase, we may remark, in 
conclusion, that the organisation which he did so much 
to build up will remain a lasting monument to his 
work, and his example cannot fail to inspire those who 


remain to carry it on. 








THE LATE MR. W. A. WARD. 


Ir is with regret that we have to record the death 
of Mr. William Arthur Ward, which occurred after a 
short illness at his home in Ivy Park-road, Sheffield, 
on November Il. Mr. Ward, who was assistant 
managing director of Messrs. Thos. W. Ward, Limited, 
Albion Works, Sheffield, was the eldest son of the 


| chairman of the firm, Mr. Joseph Ward, J.P., and was 


born in Sheffield, on October 22, 1887. He received 


| his general education first at Wesley College, Sheffield, 


and afterwards at Leys School, Cambridge, and sub- 
sequently studied mechanical and electrical engineering 
at the University of Sheffield. In 1906, he entered 


Messrs. Ward’s Albion Works as an apprentice in | 


general engineering, and, in the following year, became 
a pupil of Messrs. C. Redman and Sons, Parkinson-lane, 
Halifax, where he remained some twelve 
Finally, the years 1908 and 1909 were spent in the 
works, at Wolverhampton, of Messrs. Electric Construc- 
tion Company, Limited. Upon the completion of his 


apprenticeship, Mr. Ward re-entered the family firm, | 


and was appointed assistant works manager in 1910. 
Nine years later, he was made a local director, con- 


tinuing to occupy this position until 1925, when he | 


became a full director. Mr. Ward was appointed 
assistant managing director in March, 1928. 
sessed a wide engineering experience, and was specially 
connected with the machinery and engineering activities 
of Messrs. Thos. W. Ward. He was well known in 
industrial circles in this country and had also made a 
number of business trips to several European countries 
and to the United States. Mr. Ward was elected an 








associate member of the Institution of Mechanical 
Engineers in 1913. 
Move. or O_tp Ow Enoerne at Hutt Museum.- 


Messrs. Priestman Brothers, Limited, 28, Victoria-street, 
London, 8.W.1, have presented to the Municipal Museum 
of Commerce and Transport, Old Corn Exchange, High- 
street, Hull, an interesting model of their first oil engine. 
Engines of this type were originally produced in 1887 
and were exhibited at the Royal Agricultural Society's 
Show at Nottingham in 1888, gaining one of the Society's 
Silver Medals 


months. | 


He pos- | 
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EXHIBITION OF INSULATING 
MATERIALS FOR RADIO WORK. 


| Asovut four years ago, the Hermsdorf-Schonburg 
| Isolatoren G.m.b.H., of Hermsdorf, Germany, began the 
| manufacture of a ceramic insulating material which is 
marketed under the general trade name of Calit. 
Their representatives in this country are Messrs. The 
United Insulator Company, Limited, 12, Laystall- 
street, London, E.C.1, who have recently begun produc- 
tion on their own account, and a display of the various 
components manufactured is being given at the Hotel 
Great Central, London, during the present week. 

Speaking generally, it is claimed for Calit that it 
enables a low-loss condenser tc be produced with great 
economy of material, space and power, and that the 
accuracy with which any high-frequency requirement 
can be met by its use enables the fullest and most 
profitable use to be made of short and ultra-short wave- 
lengths. Another advantage is the high electrical 
stability of the material under changing conditions of 
temperature and time. It is therefore said to be 
specially suitable for purposes where constancy or 
reproduction of behaviour are of importance. The 
| exhibits include a range of silvered ceramic fixed con- 
densers for use in radio receivers and transmitters. 
These have been designed for the highest loads met 
with in this class of work, and are arranged to with- 
stand the most stringent conditions of temperature 
and humidity. 

Other advantages claimed, in addition to those 
already mentioned, are high insulation resistance, low 
loss factor, and low-temperature coefficient. There is 
alsoa display oftrimmer condensers in which thelow-loss 
ceramic base is silvered by a special process. In the 
smaller sizes, these condensers are designed for use on 
** push-button ”’ radio receivers and for television work, 
though loadings up to as much as 60 kVA are possible. 
The same construction is used in temperature regula- 
tors which are employed to compensate the effects 
of temperature variations in high-frequency circuits. 
| This is done by utilising the oppositely acting chemical 
| behaviour of certain ceramic materials, and it is said 

that results of the highest precision are obtainable. 
| The same basic material is used in the manufacture 
of Calit coils in which the silvered windings are fixed 
| on to the ceramic, while formers on which independent 
| windings can be laid are also being produced. On 
the mechanical side, rods of high dimensional accuracy, 
both solid and drilled, are shown in lengths up to 7 ft., 
}and the possibility of using the material for springs 
and for insulating switches, water coils, bushings, and 
other purposes, is also demonstrated. Finally, men- 
tion may be made of Peton board, a synthetic resin of 
good electrical and mechanical qualities, which is 
| recommended for such purposes as gear wheels and 
| other machine parts. 


| 














LETTER TO THE EDITOR. 


THE FAIRFIELD YARD. 


To tHe Eprror or ENGINEERING. 


Srr,—Should this happen to catch the eyes of any 
of your old readers who served their time at the 
Fairfield Yard, | wonder whether they would be kind 
enough to write me and contribute any reminiscences. 
I should be most grateful if they would. 

Yours faithfully, 








F. Rusnton ABLETT. 
| Fairfield, 
Deerings-road, Reigate. 
November 11, 1938. 
LauncH or H.M.S. “ Janus.”—H.M. destroyer Janus, 


which constitutes the 47th destroyer built by Messrs. 
Swan, Hunter, and Wigham Richardson, Limited, was 
successfully launched from their Wallsend-on-Tyne 
| Shipyard on November 10. The vessel is one of the 
| J ”’-class destroyers and has a displacement of 1,700 
}tons. She will be propelled by geared turbines of 
40,000 s.h.p., driving twin screws. The turbines, 
| together with the oil-fired water-tube boilers, have been 
| constructed — by The Wallsend Slipway and 
| Engineering Company, Limited. 


Messrs. 


Lectures oN Tropica Hyorene.—The next course 
| of lectures and demonstrations on tropical hygiene, 
| for men and women outside the medical profession 
proceeding to the tropics, will be given by Mr. H. H. 
Clay, Professor R. T. Leiper, F.R.5S., and Sir Malcolm 
| Watson, from Monday, November 28, to Friday, Decem- 
| ber 9, from 4 to 5 p.m., at the London School of Hygiene 
and Tropical Medicine, Keppel-street, Gower-street, 
| London, W.C.1. The fee for the course is one guinea 
|and applications for admission should be addressed to 
|the secretary of the School. It may be mentioned 
|} that a course for planters, engineers, missionaries and 
| others, on the prevention of malaria, is held at the end 
\of June each year, and lasts a week 
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| fuel is injected directly into the air swirl. The atomiser 
| is held in place by two studs, and does not pass through 
| the water jacket in the head, so that it can be readily 
removed for inspection and cleaning. The body of the 


CONSTRUCTED BY MESSRS. STUART TURNER, LIMITED HENLEY-ON-THAMES. | piston is of light alloy and is fitted with four compression 
i | rings and one scraper ring at the top. The connecting 
Fig.1. Fig.2. |rod is of the usual H-section, and is provided with 

r ueedle roller bearings at both the big and small ends. 
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| forms a highly economical unit for such purposes as 
| marine-generating plants, small lighting sets, or power 


| analyses. 


The crankshaft is of the built-up type, and is machined 
all over. It is of ample diameter, and is balanced by 
lead-filled holes drilled through the circular webs. It is 
mounted on four ball bearings, as shown in Fig.2. The 
crankcase is machined all over inside, and is fitted with 
the makers’ compression sealing rings. The air valve, 
shown on the right in Fig. 1, is of the multi-leaf type, 
| designed to give a full charge of air at each stroke ot 
| the piston at both high and low speeds. 
| AC.A.V.-Bosch fuel pump, atomiser, and _ filter 
|are fitted. The fuel pump cam is mounted directly 
on the crankshaft, as shown in Fig. 2, and the injection 
timing can be adjusted by rotating the sleeve on which 
the cam is cut with respect to the shaft. For this 
purpose, the sleeve is driven from the shaft through a 
cone as shown, the male portion of the cone being 
formed on the end of a second sleeve embracing the 
shaft. The two parts of the cone can be held in any 
desired position of the pump cam by tightening up the 
nut shown at the right-hand end of the shaft. It will 
be observed that a skew gear wheel is formed on the 
second sleeve, and this wheel engages with a corres- 
ponding wheel on the vertical governor shaft. This 
shaft, in turn, drives a cross-shaft through skew 
| gearing, this cross-shaft driving the water-circulating 
| pump shown on the left-hand side of the crankcase 


d = i 
Ay memnd@_A- een? : -, - ; . , P . 
A Nes 9 ENGINEERING" in Fig. 1. The lubricating-oil pump is also driven 


from the cross-shaft. The governor is of the usual 
| centrifugal type, and is directly connected to the fuel 
| pump, the connecting link not being shown in the 
| drawings. The lubricating pump delivers oil to the 
|crankpin, the gudgeon pin and cylinder walls being 
lubricated by splash, and the main bearings and gover- 
|nor running in oil baths. A compression relief valve 
| is fitted as shown in Fig. 2, and the engine is easily 
| started by hand. Fig. 3 shows the engine mounted 
on a common bedplate with a 14-kW generator, to 
| form a lighting set as supplied to the Royal National 
| Lifeboat Institution for lifeboats. When used for 
| stationary work, cooling is effected on the thermo- 
|syphon principle, a 25-gallon tank being suitable. 
| For circulating the cooling water on marine sets, a 
| gun-metal plunger pump is incorporated, driven from 
| the cross-shaft already referred to. The weight of the 
| engine only is 230 lb., and of the 14-kW lighting set is 
| 500 lb. The engine only is 25 in. long, 16 in. wide, and 
| 27 in. high, while the lighting set is 45 in. long, 16 in. 
| wide, and 28 in. high. 








STEAM DRIFTERS: TANK AND 


SEA TESTS.* 
| By J. Epwarp and F. H. Topp, B.Sc., Ph.D. 


Tue herring fishing industry in this country has 
| fallen on evil days since the war, and the Government 
| appointed the Herring Industry Board to investigate 
| the causes of depression and to assist in its rehabilita 
|tion. Just over a year ago, in conjunction with the 
| Coal Utilisation Council, an inquiry was started into 
| the efficiency of the steam drifter. This was pursued 
|in two ways. To obtain reliable data as to the per- 
| formance of drifters at present fishing, trials were 
| carried out during actual fishing trips on three typical 
| ships from Great Yarmouth. The vessels chosen were 
| the Ocean Reward, built in 1912, the Ocean Rambler, 
| built in 1914, and the Ocean Vim, built in 1930. These 
| three vessels represent the best type of drifter, being 
| maintained well above the average of the fishing fleet. 
| The average speeds, powers and coal consumption were 

measured, and data obtained concerning steam pres- 
sures and consumption, flue gas temperatures and 
Model experiments were made in the 


2-3 B.H.P. AIRLESS-INJECTION 
| on the farm or in a small workshop. 


ENGINE. 

Unrit quite recently, the use of high-speed airless-| The engine operates on the two-stroke cycle, and 
injection engines was limited by the fact that satisfac-|as shown in Fig. 1, is of the simple two-port type. | ; . : : The a 
tory designs could not be produced for powers less | The combustion chamber is of the firm’s own special bm atte the boilers and machinery. The results of 
than about 10 brake horse-power per cylinder. Reliable | design, and is claimed to make the engine unusually _— eer os abe, given in Chis postt, 
engines are now on the market, however, for much | flexible with effective combustion, As will be aaa | Part I.—Sea Tests.—The Ocean Reward and Ocean 
smaller powers, and this has enabled the employment | from Figs. 1 and 2, the piston is in two parts. The Rambler a 86 ft. in length, and me practically iden- 
of this type of engine to be extended to a wide field, | crown, which is made of heat-resisting steel, forms the aaaiaiy <ehondand " deiter Cale fa lone ee 


| National Tank at Teddington, and at the same time 
|a committee of the Herring Industry Board and the 
| Coal Utilisation Council considered the possibilities of 





comprising smail compact power units for use where 
petrol is unsuitable, either for reasons of safety or 
because it is costly or difficult to obtain. An example 
of such a unit is afforded by the new engine recently 
introduced by Messrs. Stuart Turner, Limited. Henley- 


on-Thames, and shown at the recent Motor Exhibition 


at Earl's Court. This engine, which is illustrated in 
Figs. 1 to 3 on this page, is a vertical single-cylinder 
model developing 2 brake horse-power at 1,000 r.p.m.. 
or 3 brake horse-power at 1,500 r.p.m., and apart 
from its use in the special circumstances indicated, it 


lower part of the combustion chamber, and it will be 
observed that it embodies an annular space within a 
ring, the latter practically filling a recess in the cylinder 
head when the piston is at the top of its stroke. The 
centre of the annular space is formed by a cone con- 
stituting part of the piston crown. Tangential ports 
| are formed in the wall of the ring, and as the piston 


| large proportion of the herring drifter fleet. 


| moves up, part of the air is forced through these ports | 


| to form a rapid swirl in the annular space. 
be clear from Figs. 1 and 2, the atomiser is mounted 
vertically in the centre of the cylinder head, so that the 


As will | — 
| 


during the war, which is to-day representative of a 
The 
Ocean Vim is larger—about 98 ft. in length—and is 
fitted for both drift-net fishing and trawling. She is 
one of the latest steam drifters afloat and afforded an 
opportunity of finding out what progress, if any, had 
actually been made over the pre-war and war-time 


* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland on Tuesday, November 8, 1938. 
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vessels which form the major portion of the existing 
fleet. All three vessels have steel hulls, with ordinary 
square sternframe, single plate rudder and cast-iron 
propeller. The propelling machinery is to the simplest 
possible specification. 
frame, triple-expansion surface-condensing type, de- 
signed for saturated steam. The air, bilge, circulating 
ind feed pumps are direct driven by rocking levers 


Fig.1. 
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from the intermediate-pressure engine. The high- 


pressure cylinders have piston valves, the intermediate- 


pressure balanced slide valves and the low-pressure 


plain D slide valves operated by Stephenson link motion 
with hand reversing gear. Adjustable cut-off was pro- 
vided on the Ocean Vim only. Patent rings and springs 
are fitted to piston valves and to the high-pressure and 
intermediate pressure pistons. Governors are not 
fitted. Piston and valve rods have asbestos packing 
m the two older ships, while the Ocean Vim has 
metallic packing. The thrust block is of the horseshoe 


Taste | 

Oeean Ocean Ocean 
tambler Reward Vim 
Viameter of cylinders, in +} -16-26 }- 16-26 | 10-16) 
Stroke, in. 18 Is 20 
Boiler diam. and length, ft Wx lt wl |LObx 

Working pressure, Ib, pet 
*«quare inch 1s) s 0 
ranie il Boder Performance 
Ovean Ocean Oveat 
Reward Rambler Vim 


Actual evaporation, Ib. water pet 
Ib. of coal B25 8°85 8:76 
Kvaporation from and at 212 deg. 


F., 'b. water per Ib. of coal OS 9-18 rt 
rheoretical evaporation, Ib.water 

at 212 deg. F. per Ib. of coal 15-0 14-7 14-0 
Koller efficiency, per cent. 61 63 65 
Average exhaust gas temperature 

at base of funnel, deg. F. 778 770 774 
Average CO, readings at base of 

funnel, per cent. 1S 9-5 9-3 
Average vacuum, in 23 23-5 24 
Average temperature of feed 

water, deg. F. 10 150 136 
lotal effective grate area, aq. ft 23} a4 25 
Coal burned per square foot of 

grate area per hour, Ib 15-6 17-7 ! 
pattern in each instance and the cylinder covers are un- 


lagged 

The engines of the Ocean Rambler and Ocean Reward 
are oil-lubricated by hand by means of oil boxes on or 
near the working parts. The Ocean Vim has grease 
lubrication by screw-down air-cushioned grease cups. 
Chis system reduces the attention required and effects 
marked economy in lubricating costs. The boilers are 
of the single-ended Scotch marine type, with two 
furnaces in the end of the boiler next the engine 


The engines are of the open- | 


| meter behind the feed-pump air vessel 


ENGINEERING. 


room. 
required for a separate stokehold. The owners had 
fitted patent firebars to these three vessels and the 
superintendent engineer stated that the consequent 
saving in fuel was from 7 per cent. to 14 per cent. over 
ordinary firebars. The engine and boil er dimensions 
are given in Table I. 

The tests were made during a round trip in each 


MODELS 1144 AND !157 


This saves the space that would otherwise be | 
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A thermometer pocket was fitted to the feed pipe. 
Owing to the cramped space in the stokehold it was 
not convenient to use weighing machines, but a coal 
measure, consisting of a mild-steel box, with lifting 
handles but no bottom, was provided, and tested in the 
coal yard before being put on board. In order that 
correct speeds should be obtained, the William Froude 
Laboratory lent a log for each test and in the first two 
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drifter to the fishing grounds off Great Yarmouth. 
Preliminary work included the fitting of a feed-wate1 
Steam-engine 
indicators with suitable driving gear were fitted to each 
cylinder. A connection was made at the base of the 
funnel to obtain temperatures at this point and to 
enable samples of flue gas to be drawn off for analysis. 
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vessels, Mr. Noble, of the Laboratory, accompanied one 
of the authors. 

During the trials with the first ship, a double run 
was made over a measured distance between Yarmouth 
and Lowestoft, and log readings taken. By this means 
a calibration was obtained for the log when in use 
behind the vessel. Considering the similarity in the 
ships, it was assumed that the calibration would apply 
to all three, and log readings obtained at sea have been 
corrected accordingly. Pressure and vacuum readings 
were taken from the instruments fitted to the vessels, 
but these were checked for accuracy with a master 
gauge. 

The Ocean Rambler left Great Yarmouth at 9 a.m. 
on November 14, 1937, and arrived back at port on 
November 15, at 1.15 p.m. There was a moderate sea 
and a fair breeze. The Ocean Reward left Great 
Yarmouth at 9 a.m. on November 21, 1937, and re- 
turned to port on November 22, at 9.10 a.m. There 
was a very calm sea and a slight breeze. The Ocean 


Vim left Great Yarmouth at 2 p.m. on November 25, 
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1937, and returned to port on November 27, at 10.55 
a.m. There was a slight sea and a fresh breeze. 

The calorific value of the fuels used was 14,240, 14,560 
and 14,480 B.Th.U. respectively, for the Ocean Rambler, 
Ocean Reward and Ocean Vim. The fires were fed at 
intervals of 13 mins. to 17 mins. in the Reward and 
Rambler and at slightly longer intervals (about 20 mins.) 
on the Vim. Fires were maintained about 8 in, in 


Fig.5. 


oso DETAILS 











was 16-5 lb. as against 14-6 lb. The indicator cards 
showed that the Ocean Rambler required some valve 
adjustments. These would slightly reduce the steam 
consumption. 

A coal consumption of between 1-7 lb. and 2 lb. per 
indicated horse-power appears reasonably good, al- 





OF SCREW G86 FOR MODEL 1744 
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though it is disappointing to find the latest ship little, 
if any, better than the 1912 ship. Few new drifters 








Fig.7. MODEL 1748. STERN ARRANGEMENT 


both designs, but in the new one the draught aft was 
decreased to allow of the use of shallower harbours, 
and was increased forward to improve the direction- 
keeping properties, especially when drifting. The mid- 
ship section area coefficient was increased from 0-79 
to 0-87, which enabled the block coefficient to be in- 
creased to compensate for the decreased draught, 
while reducing the prismatic coefficient from 0-646 to 
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Fig.6. DETAILS OF SCREW G88 FOR MODEL 1748 
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100 have been built since the 
7 war, and in consequence 
- “ there has been less develop- 
— ment than in trading steam- 
ships. It would appear 
100 from these records that 





major improvements can 
only be effected by an im- 
proved specification. Boiler 
performance could be im- 
proved by reducing the 
funnel temperature and by 
improved lagging. Engine 














. performance shows that 

2 \ \} 8 sec a compromise between 
By saniey! Percentage vacuum and feed tempera- 

Y as ann EXPANDED OUTLINE Maxirmuan. ture of about 24 in. for the 

7 oes of Sections given as PITCH DIAGRAM former and 140 deg. F. for 

all wes 1“ i feprtage om uum Blade the latter is being aimed 
Percentage of Diameter —_ MWh ok at. Some form of feed 
(6607.6.) Sai ee “ENGINEERING” heating suggests itself to 


depth. The firing was skilfully carried out and was 
above the standard observed in some larger ships. 
Table II shows considerable heat loss to the funnel. 
The coal was of a free-burning nature with rapid heat 
release and the authors’ impression was that only a 
good coal of this nature would give the steam required 
for the speed maintained. CO, varied from 2 per cent. 
(when firing doors were open) to 15-5 per cent., both 
high and low readings being recorded on the Ocean Vim. 
CO, readings were taken with an Orsat apparatus and 
also with a Cambridge electrical recorder. Flue gas 
temperatures were recorded by the Cambridge instru- 


Taste IIl.—Engine Performance. 


Ocean Ocean Ocean 
Reward. 'Rambler.. Vim. 
Coal burned per hour (steaming) 

Ib. oe on ee -+} 363 426 387 
Average i.h.p. recorded -| 204 214 220 
Coal burned per i.h.p. per hour, | 

Ib. = ws - Jap) oR 1-99 | 1-76 
Average speed, knots ast 9-02 , 9-01 | 9-03 
Average engine speed, r.p.m. ..| 133 135 } 125 
Steam per i.h.p. per hour, Ib. 14-6 16°5 15-4 
Total steaming time, hrs. 10% 7 10} 


ment and checked with an ordinary flue-gas thermo- 
meter. 

Table III shows that the performances of the 1912 
Ocean Reward and 1930 Ocean Vim are very similar. 


The latter, with a boiler efficiency of 65 per cent. as | 


against 61 per cent. in the former, leads in that depart- 
ment, but the older vessel requires only 14-6 Ib. of 
steam per indicated horse-power as against 15-4 Ib. 
required by its more modern rival. The Ocean Rambler 
has a reputation for being heavy on fuel and the table 
shows that, as compared with the similar-sized Ocean 


Reward, the power required for 9 knots was 214 indi- 
cated horse-power, as against 204 indicated horse-power, | Fig. 2. The dimensions of both are given in Table IV. 


and that the steam required per indicated horse-power 








allow a higher vacuum to be 
, reached and a higher feed temperature. The trial re- 
| cords of the engines show that the powers developed on | 
| trial were 300, 275 and 320 indicated horse-power respec- | 
| tively, for the Ocean Reward, Ocean Rambler and 
| Ocean Vim. As shown in Table III, the powers re- | 
quired to drive these vessels at 9 knots were 204, 214 | 
and 220 indicated horse-power respectively, or from | 
68 per cent. to 77 per cent. of the actual power avail- 
able. The quality of the coal and high funnel tem- 
perature show that, under service conditions, the 
boilers could not supply steam to run the engines at 
full power. This was clearly demonstrated on the 
Ocean Vim when the safety valve lifted. The driver 
opened the throttle and the engine speed rose to 
140 r.p.m. In two minutes, although the fires re- 
mained good, the pressure dropped 5 Ib. and the driver 
throttled down to his original speed. In a new vessel 
the engines would probably be designed to run at 
nearly full load, reducing weight and improving both 
the mechanical and thermal efficiency. This would 
mean running at a higher referred mean pressure. The 
average referred mean pressure worked out at 32, 33 
and 30-5 lb. per square inch respectively for the Ocean 
Reward, Ocean Rambler and Ocean Vim. 
| Part II1.—Model Experiments.—The model experi- 
| ments fall into three groups, namely, an investigation 
of the effect of change of hull shape upon the resistance 
of the ship, of the effect of propeller design upon the 
propulsive efficiency, and the comparative seaworthi- 
ness of the original and final designs. 
In order to make experiments upon the shape of hull 
it was necessary to adopt a parent form representing 
an average ship of the present fleet. The Herring 
Industry Board accordingly supplied lines of an 
Admiralty standard drifter, of which the Ocean Reward 
and Ocean Rambler are two examples. The lines of 
this model, No. 1744, are shown in Fig. 1, page 600. 
Alternative forms were drawn out at the Tank, the final 
design being model 1748, the lines of which are given in 














The length and beam were maintained the same in 





















0-598. The elliptical stern of 1744 was replaced by a 
cruiser stern, and the after body filled out. The fore 
body was fined considerably, the half angle of entrance 
on the load waterline forward being reduced from 
37 deg. to 17 deg. The models were made of wax, 
with an allowance for the mean thickness of the shell 
plating, and were run in the tank in smooth water 
without a rudder, or other appendages. 

The results of the resistance tests are given in Fig. 3 
in the form of curves of (C) and of effective horse-power. 


These values are for the ship in smooth, salt water, in 
the same condition as the model, that is, with no 
appendages, and represent the powers that would be 
necessary to tow the ship at the different speeds. They 
are consequently sometimes referred to as the tow-rope 
horse-powers. The results show that the final model 
offered much less resistance than the parent design, 
the saving in effective or tow-rope horse-power being 


Taste IV.—Principal Dimesisions of Drifters. 


| Model 1744. | Model 1748. 





Design Standard William 
Admiralty Froude 
| | Laboratory 
Length B.P., ft. a% a oo] 86 
Beam, including mean plating, ft. .. 18-58 18°58 
*Draught, ft.— 
Forward 5-18 6-39 
Amidships 7°96 7°54 
Aft .. be = i --| 10°76 8°69 
Displacement, including mean plating, | 
o os he --| 185 179 
Prismatic coefficient .| 0-646 0-598 
Block coefficient ee 0-510 0-520 
Seale of model oe vel + t 
0-04 0-04 


Thickness of mean shell, i 





- Draughts include mean plating, but do not include*bar keel. 


16 per cent. at 6 knots, 18 per cent. at 7 knots, 24 per 
cent. at 8 knots, 31 per cent. at 9 knots, and 38 per cent. 
at 94 knots, the percentages stated being calculated as 
(reduction in power/original power) x 100. The shapes 
of the respective (C) curves indicate that most of the 
reduction in power at the lowest speed is due to the 
finer waterlines aft that could be adopted with the 
cruiser stern design. The C) curve for model 1748, 
rising much more slowly with increasing speed than 
that for 1744, shows the increasing benefit derived at 
high speeds from the adoption of the fine entrance and 
the consequent decrease in the height of the bow wave 
system, 

Propulsion Tests.—After the resistance tests each 
model was fitted up for self-propulsion tests, being 
equipped with a rudder and all stern fittings, a stern 
tube and shaft. The shaft, carrying the propeller at 
its outboard end, was driven from inside the model by 
an electric motor. In the shaft line, between the pro- 
peller and the motor, was a measuring apparatus to 
determine thrust, torque and speed of the propeller. 
Model 1744 had a rudder post of rectangular section, 
and a single plate rudder, as shown in Fig. 4. The 


| propeller had four blades, of comparatively wide-tipped 
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214, the sea being moderate and a fair breeze blowing. 
Table VI shows that these powers correspond to total 
percentage allowances of 20 and 26 respectively. 


design, with much skew, and circular-backed sections, | 
the diameter for the ship being 6-75 ft. and the pitch, 
which was the same at all radii, 8-48 ft. The details 
are shown in Fig. 5. To take advantage of every im- | 
provement in efficiency and reduction in weight that 
could be obtained in the machinery, a much lighter 
engine was proposed, running at a considerably higher 
speed. The propeller for model 1748 was, therefore, 
made equivalent to only 5-5 ft. in diameter for the 
ship, the pitch being 4-8 ft. over the outer part of the 
blades and reduced near the The details are 
shown in Fig. 6, from which it will be seen that the 
propeller had much less skew, an elliptical outline for 
the blade shape, more rake to improve the clearances 
from the body post, and aerofoil blade sections. 

The adoption of the smaller faster-running screw 


designs, therefore, the addition has been taken as 25 per 
cent. in all, or 15 per cent. for weather and 10 per cent. 
for appendage resistance. The powers obtained on 
these assumptions are shown in Table VII. 

Table V shows that the propulsive efficiency of 
| model 1748 is considerably better than that for 1744, 
the improvement amounting to 13 per cent. at 7 knots 
and 12 per cent. at 9-5 knots. The detailed figures 


boss. 


of Power for the Ship Under 
Sea Conditions 


VII.—Estimates 


Ave rage 


| TABLE 


, e : Ship built to lines of model 1744 1748 
enabled the shaft centre to be lowered and a cruiser | }isplacement, tons 185 179 
stern to be used, with a consequent reduction in the | screw G.86 G.88 
hull resistance. A single-plate rudder was retained | Speed, V, knots a ” 7 9 
hat the a between the ide t i th tock E.h.p. (naked) 25°5 80 21 54 
mut the gaps ret wee n the rude er post an ne stoc | Quasi-propulsive coetficient 0-60 0-585 0-40 0-663 
were partially filled in with eddy plates to save some! D.h.p., assuming 25 per 
of the losses arising there, and the forward side of | addition to naked _ _ 
. - : . . * ” e. hp ot r) tS o2z 
the rudder post was given a fin shape (Fig. 7). Lhp.* 66 212 17 126 
. : R.p.m 91 128 150 202 
ranie \ inalysis of Kesulta with Model at Sel 
Propulsion Point - - —— 
* Assuming shaft and tube losses 5 per cent. and engine effi- 


ciency 85 per cent 


Model 1744 Model 1748 
in this table show that, despite the large increase in 
propeller speed, the propeller efficiency in open water 
dacement wh t t ° — : ° 
ery Hactitig mean - 7. has been improved, while the efficiency behind the hull 
Condition As in Table IV, | Asin Table 1V. | has been fully maintained. The improved lines, the 
heey ‘ G.36 G88 effect of streamlining the rudder post, and the new 
Speed, knots (Vv) 7 lo 0-56 70 OS we ” $ 4 . . r ok sad H 
Wake fraction (w) 0-24 0-18 | 0-24 0-23 | Propeller design have all contributed to reduce the 
Thrust deduction fraction (t) 0-31 0-27 0-20 »-21| thrust deduction coefficient, with the result that the 
Hull efficiency (1 + w)(l—t) 0°86 0°86 | 0-99 0-97 | overall propulsive efficiency has been much improved. 
Sere ‘fiiciency . 7 5 7 T] y . - bs . . . 
ee Hote ath Ie sibs sah oy 0°88 | When the higher propulsive efficiency is combined with 
(Yr) 0-70 0-68 0-70 0-68 the reduction achieved in resistance by the hull altera- | 
— ery ae oi) 0-58 | 0-69 (0-66) tions, the indicated horse-power at 9 knots is reduced | 
p.m. ! at model self-pro | 91° 228 7 . . = . 
pubsion patet 8-3 144-5 [152-9 221-5 | from 212 to 126, or by some 40 per cent., while at 


7 knots the reduction in power is from 66 to 47, or 
nearly 30 per cent. 

The self-propelled tests were made with each model | 
at speeds corresponding to 7 knots and 94 knots, and the | 
propellers were also run in the open condition, that is, 
without any model in front of them, so that the various 
elements making up the propulsive efficiency could be 
determined, The results for the models are given in 
Table V. The propulsive efficiency is measured by the 
quasi-propulsive coefficient, which is given by 


(T'o be continued.) 
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CONTINUING Our report autumn research 


Quasi-propulsive co- _ Model resistance x speed | meeting of the Institution of Gas Engineers, we have 
efficient 3e x torque x F.p.m. now to deal with the afternoon session on November 
2, which was devoted to two allied communications. | 


The values of this coefficient are given in the Table,| 
together with those of the wake fraction, thrust deduc 

tion fraction and propeller efficiencies. The delivered 
horse-power (d.h.p.) necessary at the ship propeller is 
then given by d.h.p. (effective horse-power + allow- 
ance for appendage and air resistance and weather 
resistance) ‘quasi-propulsive coefticient. The allowance 
for appendage resistance, including the air resistance 
of the above-water structure in calm air, is normally 

taken as 8 per cent. of the effective horse-power, but in | 
the present tests this was increased to 10 per cent. to 


Gaszous Hyprocarspons at Hien PRESSURE. 


The first was the forty-third Report of the Joint 
Research Committee, entitled “The Investigation of 
the Use of Oxygen and High-Pressure in Gasification— 
Part IIL; The Synthesis of Gaseous Hydrocarbons at 
High Pressures.” Like preceding work in this series, 
the report dealt with the investigations carried out at 
Leeds University by Dr. F. J. Dent under the direction 
of the Committee and the Livesey Professor. Professor 
Cobb, in an introduction to the report, pointed out that 
the results obtained held out promise of reaching the 
ideal of complete gasification of the “ fixed carbon ” as 
methane. The implications of this research were dealt 


rante VI Estimates 1H. for Standard Drifter 
Derived from Evperiments with Model 1744 at 9 Knots. 


Percentage addition to E.H.P 


of 


annual meeting of the Institution of Gas Engineers 


ow (see page 660 of the previous volume of ENGINEERING), 

0 Con , 20 25 0 and were discussed in these columns at the time 

— (see page 75, ante). The experiments described in 

in the forty-first Report of the Joint Research 

(Committee, showed how gaseous hydrocarbons had been 

Kh.p 80 oo) 2 M 100 104 | produced in quantity from non-caking coals and low- 
Bho +H 74 af io. 441 te 4 temperature cokes by heating them in a stream of 
Lhp 170 186 194 "V2 012 vx | hydrogen under pressure from about 600 deg. to 800 
deg. ©. In a typical experiment at 50 atmospheres, 

62-5 per cent. of the fuel was gasified in the hydrogen 

take account of the resistance of the bar keel, not | and 275 therms were obtained in gaseous hydrocarbons 


| per ton of fuel. The outgoing gas averaged more than 


500 B.Th.U. per cubic foot throughout the hydrogen 
treatment and exceeded 700 B.Th.U. per cubic foot at 
a one stage. It has now been found that a considerably 
To derive a suitable figure for use in the present | more extensive gasification can be obtained by hydro- 
instance, a comparison can be made with the results | genating at temperatures above 800 deg. C. "At these 
obtained on the Ocean Reward and Ocean Rambler. | higher temperatures, the decrease of hydrocarbon for- 
which are standard Admiralty drifters and closely | mation with continued passage of hydrogen was much 
resemble model 1744. ‘To do this the only figure that can | less pronounced and the treatment was usefully con- 
be used is the indicated horse power, and the delivered | tinued fora longertime. The best results were obtained 
horse-power derived from the model must be changed | by hydrogenating up to 900 deg. C. } 
into this form. Assuming a 5 per cent. loss in the | ) at 
stern tube and shaft bearings and an engine efficiency |has been used throughout. 


present in the model tests. The allowance for weather 
is usually 15 per cent. of the effective horse-power for | 
large ships, this figure being taken to apply to average 
weather and not to include abnormally bad weather. 


For | been 
purposes of comparison between the old and new /| sufficiently high temperature to eliminate tar and 


with in a paper by Mr. E. V. Evans, at the seventy-fifth | 


to 950 deg. C.; | 
50 atmospheres was chosen as a suitable pressure and | in some of the experiments on coke approached the 
Higher pressures do not | equilibrium, 
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junder these conditions at temperatures beyond 
| 800 deg. C. and up to 950 deg. C. When a coke has 
prepared by preliminary carbonisation at a 


| oxygen, the carbon gasified by heating between 800 deg. 
jand 950 deg. C. at 50 atmospheres in presence of 
| hydrogen gives rise wholly to methane, so that each 
| 7-15 therms in gaseous hydrocarbons obtained per 
}ton corresponds with the gasification of 1 per cent. 
|of the coke carbon. When using coals, the yields 
| obtained above 800 deg. C. were less marked, because 
| hydrogenation was already extensive at 800 deg. C. 
As an example. when hydrogenating up to 800 deg. C.. 
| 60 per cent. of the carbon in the coal was gasified ; 
|up to 850 deg. C., 71 per cent.; up to 900 deg. C., 
| 84 per cent.; and up to 950 deg. C., 87 per cent. 
| The yields in hydrocarbons as therms per ton of carbon 
| were 419, 488, 581 and 597, respectively. At these 
| higher temperatures, the rate of hydrocarbon production 
| was well maintained up to the end of the experiments, 
}even when only small amounts of carbon remained 
| in the reaction tube. The amounts of residue, expressed 
as percentages of the weight of coal taken, were 25-0 
in the experiment at 800 deg. C., 13-1 at 850 deg. C.. 
| 7-3 at 900 deg. C., and only 3-5 at 950 deg.C. This coal 
| contained 1-6 per cent. of ash. These experiments 
showed, in general, that little advantage would be 
gained by heating above 900 deg. C. A further series 
of experiments at 900 deg. C. was conducted on coals 
of widely varying character and on cokes prepared from 
them (a) at 450 deg. C. and (b) at 800 deg. C. In 
every instance more than 70 per cent. of the carbon 
was converted to gaseous hydrocarbons. The rate of 
gas production was far greater than in the normal process 
of carbonisation, which may have an important bear- 
ing on plant design. As an example, heating at a 
rate of 12 deg. C. per minute and supplying hydrogen 
| equivalent to 58,000 cub. ft. per hour per ton gave the 
first 200 therms of hydrocarbons per ton at an average 
| rate of 220 therms per hour, corresponding on dilution 
| to gas of 500 B.Th.U. per cubic foot, with a rate of gas 
| production of 415 therms per hour per ton. This 
| output secured from the laboratory apparatus cannot 
be compared directly with that obtained by normal 
| large-scale carbonisation, namely, approximately 7 
| therms per hour per ton, but the difference between 
| the two is so wide as to be significant. The results 
| indicate that in a continuous plant, operated with 
replenishment of the fuel bed, coals and cokes prepared 
| at temperatures up to 800 deg. C. could be practically 
completely gasified in hydrogen at 50 atmospheres, 
if the temperature of the fuel bed were maintained 
around 900 deg. C. and if, with coals, caking properties 
| did not give rise to difficulties on the larger scale of 
| operation. This difficulty arises from the fact that 
| the caking properties of the coals were found to be 
increased by heating them in an atmosphere of hydrogen 
under pressure ; all the coals used, even a Leicestershire 
non-coking coal, fused during hydrogenation. In 
view of possible mechanical difficulties which might 
arise on the large scale if the fuel cakes during gasifi- 
cation, it is noteworthy that admixture of alkalies 
considerably reduced the caking of coals. Indeed. 
except in the case of strongly-caking coals, fusion and 
caking, even in hydrogen under pressure, were com- 
pletely prevented by the addition of 3 per cent. of 
sodium carbonate. 

It was found that the rate of gasification of fuels in 
| hydrogen was accelerated by the presence of alkalies. 
|So far, experiments have been made with sodium, 
potassium and barium carbonates, with particular 
attention to sodium carbonate as one of the cheapest 
alkalies available. The influence of the alkalies 
was most marked when hydrogenating coke at relatively 
low temperatures. As an example, a coke prepared 
from an intimate mixture of coal and 3 per cent. by 
weight of sodium carbonate gave 463 therms per ton 
in gaseous hydrocarbons when hydrogenated at 800 deg. 
C. In the absence of alkali, only 140 therms were 
obtained. The influence of the alkali was less marked 
when hydrogenating up to 900 deg. C., but the formation 
of hydrocarbons towards the end of the process was 
appreciably accelerated, and it thus appears likely that 
addition of alkalies will be found advantageous when 
dealing with uncarbonised coals for the two reasons 
of (a) reduction or repression of the tendency to fusion 
and (b) acceleration of the reaction in its later stages. 
Analysis of the results in comparison with the equili- 
brium curves calculated from known data for the 
reaction between graphite and hydrogen, suggested 
that the percentage of methane in the gas produced 








This being so, further acceleration could 





of 85 per cent., the indicated horse-power can be esti- | greatly increase the yield of gaseous hydrocarbons and, | not be obtained by catalytic acceleration, as, for 
mated for different percentage additions for weather. | although not of decisive importance, 50 atmospheres | example, by ad:Jition of alkali, unless the rate of gas 
The results of such a calculation are given in Table VI. | has some significance in being within the range of | flow were increased. This would indicate that, for a 
Che results of the trials carried out on the two standard | modern boiler pressures. It can, therefore, be obtained | given reactivity, temperature and pressure, the calorific 
type drifters show that the indicated horse-power for | without gas compression by generating the hydrogen | value of the gas produced would be limited. An example 
the Ocean Reward at 9-02 knots was 204, the weather | with high-pressure steam. . illustrative of this is given in the Report. If, as it 
being calm with a slight breeze, while for the Ocean| The experiments showed that considerable yields|may well be, the highest percentages of methane 
Rambler at 9-01 knots the indicated horse-power was | of methane could be obtained by hydrogenating coke ' obtained at 50 atmospheres were equilibrium values, 
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namely 57-3 per cent., at 800 deg. C., 43 per cent. at 
900 deg. C., and 36-3 per cent. at 950 deg. C., it can 


be calculated that at 10 atmospheres gas with a calorific | 


value of 500 B.Th.U. per cubic foot cannot be made 
above 825 deg. C., at 25 atmospheres above 925 deg. C., 
or at 50 atmospheres about 1,035 deg. C. Moreover, 
with a pressure of 50 atmospheres, gas of 600 B.Th.U. 
per cubic foot cannot be prepared above 915 deg. C.. 
gas of 700 B.Th.U. per cubic foot above 810 deg. C., 
or gas of 800 B.Th.U. per cubic foot above 700 deg. C. 
Obtaining gas of the highest calorific value possible 


at a given temperature depends upon the fuel having | 
Thus, | 


adequate reactivity at that temperature. 
from the figures given it follows that, when attempting 
to make gas of 500 B.Th.U. per cubic foot, if the coke 
is insufficiently reactive at 825 deg. C., a higher reac- 
tivity can be obtained by raising the temperature to, 
say, 925 deg. C., but then the lower limit of pressure 
increases from 10 to 25 atmospheres. A still greater 
reactivity can be obtained at 1,035 deg. C., but the 
pressure must then be above 50 atmospheres. 

A series of experiments has been made on the hydro- 
genation of coal using various rates of hydrogen supply 
at various rates of heating to the final temperature. 
The results can be best understood by making a broad 
distinction between two periods in the hydrogenation, 
viz., an initial period in which the coal was undergoing 
thermal decomposition while being raised in tempera- 
ture and a final period in which the solid residue 
approached a condition of thermal stability at a steady 
temperature. 
formation of hydrocarbons was limited and depended 
mainly upon what final temperature was maintained. 
During the initial period, however, it appeared that 
thermal instability conferred a high reactivity upon 
the coal and rapid rates of heating led to high rates 
of hydrocarbon production when using an adequate 
supply of hydrogen. 

The structure of coal appears to be based upon six- 
membered carbon rings—the “* benzenoid ” structure— 
and experiments were made upon the rate of hydro- 
genation at 50 atmospheres pressure of simple struc- 
tures of this character, viz., benzene, anthracene 
and xylene. The conversion of benzene into gaseous 
hydrocarbons became appreciable at 750 deg. C., 
and was rapid at 850 deg. C. Anthracene was more 
readily reactive, one-third being converted by 650 deg. 
C. Xylene began to form methane at as low a tempera- 
ture as 550 deg. to 600 deg. C., due to early reduction 
of the side-chains. In the 4lst Report, it was shown 
that when fuels were heated in hydrogen under pressure, 
the rate at which gaseous hydrocarbons were produced 
passed through two maxima, one at 500 deg. to 550 deg. 
C. and the other at 750 deg. to 800 deg. C. The experi- 
ments just mentioned suggest that the second maximum 
represented the hydrogenation of the six-membered 
carbon rings, the first being accounted for by the 
hydrogenation of side chains, chain compounds, &c. 

It was felt that the time had come to put the experi- 
ments on to a larger scale and some preliminary experi- 
ments have been made on a retort 4 in. in internal 
diameter, holding approximately | kg. of fuel over 10 in. 
of its length. The size of the apparatus was so chosen 


that the liquid products from coal would be sufficient | 


in quantity for measurement and some examination, 
that heat liberated or absorbed during the reactions 
would be perceptible, and that effects caused by any 
caking of the charge could develop. The retort was 
supported vertically and hydrogenation started by 
passing hydrogen, preheated to 800 deg. to 850 deg. C., 
downwards through the charge. So far, all experiments 
have been carried out at a pressure of 50 atmospheres 
with fuel graded } in. to $ in. When hydrogenating 
coals and low-temperature cokes in this larger apparatus 
it was found that the reactions began when the upper 
layers of the charge reached a temperature of 550 deg. 
to 700 deg. C. 

As expected, the reactions proved to be exothermic and 
the temperature of the reaction zone rose to 900 deg. to 
1,000 deg. C. The rate of temperature rise was rapid, 
viz., about 100 deg. per minute. The amount of heat 
evolved by the reactions could not be measured, but 
it was plain that it would be sufficient to maintain 
the reaction temperature when operating on a large 
scale. Usually, there was a general fall in temperature 
after the reaction zone had travelled through the 
charge and then the reactions ceased suddenly, 
probably because the rate of reaction was insufficient 
to maintain the temperature owing to the excessive 
loss of heat from the comparatively small retort. In 


consequence, only the initial rapid evolution of hydro- | 


carbons was obtained; the yields varied from 100 
therms to 150 therms per ton. 


and the cessation of the reactions did not occur, however, 


when the fuel contained a small percentage of sodium 
carbonate and it was then possible to continue gasifi- | 


cation almost to completion. 

By the addition of alkali to the coal before carbonisa- 
tion, the gas yield was increased to 331 therms per ton 
of coke and the weight of the residue was only 34-5 per 
cent., as compared with 110-7 therms yield and a 
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residual weight of ungasified material of 70-3 per cent. | modifications were made to the operating cycle by 
| when using coke made from the same coal at 450 deg. to | reducing the proportion of up-running and spacing it 
500 deg. C., but without alkali addition. There were | more uniformly over the cycle. The yield of gas 
| indications that the alkali-treated coke could have | obtained was 130 therms to 140 therms per ton of gas 
been completely gasified. Higher rates of gasification having a calorific value of 307 B.Th.U. to 309 B.Th.U. 
might be obtained by a more rapid hydrogen supply | The rate of output of the generator was found to be 
since apparently the equilibrium concentration of | about 15 per cent. to 25 per cent. less than when working 
methane in the gas had been approached during the | on sized coke in the same plant and up to 18 per cent. 
period of active hydrogenation. Caking of the coal less than when gasifying carbonaceous coals. A small 
did not interfere with hydrogenation in the large | proportion of the tar (about 2-5 gallons per ton of coal) 
apparatus any more than it did in the small reaction | escaped cracking and means were provided for recover- 





During the final period, the rate of | 


The fall of temperature | 


tube, a behaviour to which considerable importance is 
attached. If this also occurs on the commercial 
scale, in converting coal directly to hydrocarbons, it 
would be unnecessary to take special measures to 
destroy the caking properties of the coal. 

In the course of the discussion on this Report, Mr. 
J. E. Davis, of the South Metropolitan Gas Company, 
indicated that the broad results of the research had 
| been to show that any carbonaceous matter could be 
converted into methane, and that, for the production 
of 500 B.Th.U. gas, the rate of conversion was far 
| greater than in any known gas-making process. The 
South Metropolitan Gas Company had been making 
| parallel investigations and had found that: (1) if the 
| gasification of the coke was not carried beyond the 


| first stage, the residual coke was highly reactive and 


| ing this from the gas. 

In the search for a suitable catalyst for methane 
| production it was noted that the usual catalysts suitable 
|for this purpose, nickel and cobalt, are reputedly 
susceptible to sulphur poisoning, and attention was 
| therefore first directed to molybdenum sulphide. The 
|experiments were made at pressures of 20, 50, 100 


| and 200 atmospheres. The higher the pressure and 
| 


the lower the rate of flow the better was the conversion. 
Although a good conversion was obtained when the 
time of contact was very long, the high pressure used 
|did not enable sufficiently high throughputs to be 
obtained. Furthermore, in practically all the experi- 
ments there was a very considerable loss of carbon 
| owing to the occurrence of side reactions. In view of 
these unsatisfactory results, experiments on the syn- 


|contained only 0-25 per cent. of sulphur; and (2) | thesis of methane using molybdenum catalysts were 


| that the whole of the sulphur in the gas was present 
|as sulphuretted hydrogen, the amount of sulphur 
| remaining when this constituent was removed by the 
| normal methods being only 1 grain per 100 cub. ft.—a 
| result of fundamental importance in view of the gas 

industry’s desire to eliminate sulphur completely. 


CoMPLETE GASIFICATION AND METHANE SYNTHESIS, | 

The second paper of the afternoon session was a 
progress report of some work conducted as part of 
that of the Joint Research Committee at H.M. | 
Fuel Research Station. The report, which was pre- 
sented by Dr. J. G. King, was entitled ; ‘‘ The Complete 
Gasification of Coal and Methane Synthesis.”” The work 
being conducted on this subject at Leeds University 
was dealt with in the 43rd Report, asummary of which 
has been given. At the Fuel Research Station, 
other lines of investigation have been pursued, these 
being (1) the gasification of bituminous coal in a water- 
gas plant, using plant of existing type, but modified 
methods of operation; (2) the synthesis of methane 
from mixtures of carbon monoxide and hydrogen ; 
(3) the complete gasification in a special reaction cham- 
ber of finely-divided coal with steam and oxygen under 
pressure. 
| The first programme was started in order to deter- 
mine whether it was possible to adapt a normal water- 
gas generator to convert coal to permanent gas con- 
taining no uncracked tar vapours. The gas industry, in 
general, believes that gas of 450 B.Th.U. to 500 B.Th.U. 
| should be supplied for town purposes, and there is a 
| growing feeling that means should be available whereby 
gas can be produced without the co-production of coke. 
Direct gasification in water-gas generators would yield | 
a gas of low calorific value and a second stage would be | 
necessary involving either enrichment with oil or the | 
| development of a methane-forming catalyst. The | 
experimental work was carried out using a Humphreys | 
and Glasgow “ blue gas” generator of 500,000 cub. ft. 
| per day rated capacity, upon South Wales coals low | 
| in volatile matter and of slight caking power, and upon | 
bituminous weakly-caking coals high in volatile matter. 

The general principle adopted was to carbonise the coal 
on the hot surface of the fuel bed before subjecting it 
to an up-run. It was found necessary (a) to provide a 
| supply of air to the top of the generator to burn the | 
| blow gas and raise its temperature sufficiently to 
| carbonise the coal charge quickly ; and (b) to introduce 
| the down-run steam into the stack to superheat it 4 
| much as possible. In one suitable method of procedure, 
|a 4-ewt. charge of coal was fed into the generator with 
the top air slightly open; the blast valve was then | 
opened slowly until it was fully open, with 4 Ib. per | 
| minute of up-run steam, the gas being burnt with top | 
air for two minutes. This was followed by downward | 
steaming for 34 minutes with 12 lb. of steam per minute | 
and a subsequent upward steaming for half a minute. | 
In succession there were then up-runs and down-runs 
for four to seven cycles of four minutes, each with | 
one-minute blows, followed by an up-run for two cycles | 
of four minutes. The yield of gas obtained was 204 | 
therms of 320 B.Th.U. per cubic foot. It was concluded | 
that non-coking coals tend to give low output by reason 
of choking of the fuel bed, and that cobbles of non- 
coking coal are not appreciably better, but that medium | 














coking coals give rise to a porous fuel bed with a| 
relatively high output of gas. The thermal efficiency | 
of the process was found to be 63-8 per cent. For | 
bituminous coals high in potential tar yield, the | 
operating cycle was modified for each coal in accordance 
with what experience showed was the best means of | 
| dealing with the tar. It was found that the gas pro- | 
duced during up-runs contained the most tar, and 


| non-coking coal, and to atmospheric pressure. 


discontinued for the time being, and attention was 
directed to the possibility of producing nickel or cobalt 
catalysts in which the effect of poisoning by sulphur 
compounds could be reduced to a sufficient degree or 
even prevented altogether. A catalyst of the cobalt- 
thorium type is normally used for the synthesis of 
hydrocarbon oils at atmospheric pressure from mixtures 
of carbon monoxide and hydrogen at about 200 deg. C., 
but at higher temperatures (300 deg. C. to 350 deg. C.) 
methane or carbon dioxide are produced according to 
the reactions— 


(1) CO + 3H, 
(2) CO + H,O 
(3) 2CO —--»C + 00, 

(4) CO, + 4H, ___, CH, + 2H,0 


It was found that alteration of the H,/CO ratio 
affected the degree to which CO, or H,O was produced, 
a high ratio favouring the latter. It has been found 
that an increase of space velocity also affects the 
reactions in favour of reactions (2) and (3). As the 
space velocity increases, therefore, the ratio of CO, to 
CH, increases and this imposes a limitation on the 
velocity that could be employed in practice. The 
resistance of this catalyst to poisoning by sulphur 
compounds was next investigated. The investigation 
showed that, apparently, sulphur compounds are 
without effect upon the catalyst, but nevertheless 
when treating a gas containing a small quantity of 
sulphur, its activity fell off slowly, this being shown 
by the increasing CO, content and the decreasing 
methane content of the gas. The general conclusion 
is that although a completely satisfactory catalyst 
has not been found, the results show considerable 
promise. 

The third programme is concerned with the gasifi- 
cation of pulverised coal with oxygen under pressure. 
The vortex chamber, British Patent No. 338,108, 
originally designed for the combustion of pulverised 
fuel, is being adapted to this purpose. Early experi- 
ments at the Fuel Research Station have shown that 
a chamber 3 ft. in diameter will gasify 400 lb. of coal 
per hour and release as much as 500,000 B.Th.U. per 
hour per cubic foot of vortex space. It was proposed 
to adapt this chamber to work under pressure with 
steam and oxygen to gasify coal so that methane would 
be synthesised to an extent sufficient to produce a 
gas of 500 B.Th.U. calorific value. It was hoped that 
this might be achieved without losing the high rate 
of gasification obtained when using the chamber as a 
burner. The remarkable promise of such high rates 
of gasification made the proposal particularly interest- 
ing. In order to study complete gasification, an 
apparatus was constructed embodying a small vortex 
chamber of 8 in. diameter and j in. in depth, arranged 
inside an outer distribution space 12 in. square and 
also } in. in depth. Experiments were confined to a 
Having 
ascertained that this small-scale apparatus functioned 
well as a combustion chamber, attempts were made to 
restrict the air-supply so as to manufacture producer gas 
from the powdered coal. These met with reasonable 
success and attention was next directed to the use of 
steam-oxygen mixtures, which proved more troublesome 
than air as a gasifying medium. By preheating the 


> CH, + H,0 
+CO, + H, 


| steam to 550 deg. to 600 deg. C., a gas was obtained 


which, on a nitrogen-free basis, had the percentage 
composition CO, 45-1, O, 0-8, CO 20-5, H, 30-3, 
and CH, 3-3. Since a fairer representation of what 
should take place on the large scale would be obtained 
if the steam-oxygen mixture entered the chamber at 
or near the actual reaction temperature, this has been 
brought about by introducing hydrogen along with the 
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steam and oxygen and allowing it to burn in the outer 
distribution box. This expedient, which was purely 
experimental, has resulted in the production of a gas 
of the nitrogen-free composition, CO, 33-0, O, 5-3, 
CO 19-4, H, 37-7, and CH, 4-6 per cent., and, when free 
from CO,, having a calorific value of 340 B.Th.U. per 
cubic foot. Information has been obtained regarding 
the method of feeding the pulverised coal and the 
steam and oxygen necessary for gasification. Designs 
have been prepared for an experimental plant to work 
under pressure, and this plant is now being constructed. 
‘The plant is intended to operate at pressures up to 
20 atmospheres or more, and it is hoped to produce | 
sufficient concentrations of methane to enable gas of | 
500 B.Th.U. to be manufactured in the vortex chamber 
in one stage. 

In the discussion on this report, Dr. Dent pointed 
out that the water-gas process with catalytic conversion 
of the hydrogen and carbon monoxide to methane 
was a method of making high calorific value gas by 
total gasification as an alternative to the hydrogen- 
ation process under investigation by him. It might 
well that the catalytic process would have an 
advantage, because when gas requirements were low, 
the plant could be operated so as to produce liquid 
hydrocarbons. 


be 





(T'o be continued.) 


SYRIA AND THE LEBANON. 


Syne and the Lebanon are passing through the | 
intermediate stage between notice of the French 
Mandate’s termination and its effect. The report on | 
the Economic amd Commercial Conditions in the two | 
countries for 1936-38, issued by the Department of | 
Overseas Trade,* shows that the position is not with- | 
out its difficulties, but on the whole, particularly if an 
improvement in the world situation may be expected,the 
outlook is hopeful. In the last two years the exchange 
question has been a difficulty. The currency is based 
on the franc, 1. Syrian equalling 20 francs, or a little 
over 2s, at present rates. The recent heavy deprecia- 
tion has been the more felt because the real standard 
of value is not the Syrian currency, but the Turkish 
gold pound, which, since September, 1936, has vieen | 
from 5-51. Syrian to 11-51. Syrian. As private loans, | 
though paid in Syrian money, have always been | 
calculated in Turkish, trouble has been acute, and the | 
Government have had to decree that loans must be 
repaid in the current gold value by instalments spread 
over eight years at 4 per cent. interest. 

The heavy fall in exchange, which has, of course, 
brought much distress, makes comparison of 1936 and 
1937 money values useless, and the approaching ter 
mination of the Mandate complicates the financial 
situation. 
banking matters and customs duties, but the gradual | 
creation of two independent Governments has already 
produced disagreement and friction under both these | 
heads. However, the budget figures for 1937, though | 
incomplete when the report was written, appeared | 
to indicate a useful surplus. Customs from ad valorem 
duties have increased with devaluation, and specific | 








duties, raised with each fall in exchange, are now | 
44 per cent. above the 1936 level. On the other hand, 
the adverse trade balance, which had been slowly | 
decreasing until 1936, moved in the other direction | 
in 1937. The increase was from 11 to 27 million pounds 
Syrian, not a very great difference if the exchange 
is allowed for, and a valuable invisible export is repre- 
sented by the attraction of the Lebanon as a tourist 
resort. In 1937 there were nearly 30,000 visitors, 
of whom a considerable proportion made long stays. | 
It is to the good that exchange now seems to be becom- 
ing more stable. 

In weight, the volume of trade in 1937 was much the | 
same as in 1936. An interesting feature is the rapid | 
expansion of dealings with Palestine. Imports from | 
that country now occupy the fourth, instead of the | 
eighth, place in the list of values, while exports to it 
amount to 31 per cent. of the whole and are double 
the value of those of the second competitor, the United 
States of America. It is obvious, however, that trouble | 
in Palestine must have a serious eft »ct on the prosperity 
of Syria. 

Exports are mainly agricultural—wool, olive oil, 
silk textiles and eggs being the principal commodities. 
Silk appeared to be a decaying industry, and quantities 
of mulberry trees had been cleared away, but the rise 
in world prices in 1936 completely changed the situa- 
tion. Cotton has not done well and many cultivators | 
have substituted wheat and barley. The 1937 harvest 
was not good, but the prospects for 1938 were con- 
sidered excellent and likely to help in improving the | 
trade balance. At the head of the imports is cotton 
textiles, valued at 6,000,000/. Syrian; iron and steel | 
follow at 4,000,000/. Syrian, and coal and coke at | 


* Report on the Economic and Commercial Conditions in | 
Syria and the Lebanon. H.M. Stationery Office. [Price 
Od. net.) 
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1,200,0001. Syrian. There is no heading for general 
| machinery, but electrical machinery and apparatus 
| cost 900,0001. Syrian. France, the principal importer, 
| supplies a quantity of material for the French Army ; all 
| telephone equipment and most of the electrical goods. | 
| Japan, second on the list, has the bulk of the cotton- 
textile trade, and the United Kingdom, in the third | 
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BY-PASS VALVES FOR STEAM 
TRAPS. 


The very numerous forms of steam trap now 
available are ample evidence of the attention given 
to this useful appliance since its first introduction. 
Unfortunately, once installed, the steam trap often, 


The single control of France has simplified | 


| and sizes for radial and axial loads, the largest having an | a speed of 7 knots. 


and, indeed, generally, suffers from neglect, while, 
not infrequently, this neglect is contributed to 
by the fixing of the trap in a situation in which 
it is very difficult to examine it. Ober-Ing. Hans 
| Richter, V.D.I., Hamburg, has recently studied the 
question with care and has come to the conclusion 
that steam traps should invariably be fitted with a 
by-pass valve, this being particularly desirable in cases 
where warming-up and other conditions require rapid 
evacuation of the condensate. Mr. Richter is of the 
opinion that the size of steam trap normally provided, 
even when fitted toa high-pressure system, is inadequate 
to deal with this rapid discharge. A }-in. float-type 
steam trap for a working pressure of 176 lb. per square 
inch would have an outlet area of from 0-0045 sq. in. 
to 0-0060 sq. in. The by-pass valve fitted to it would 


place, has the largest share of woollen textiles. This 
country also leads in iron and steel, mostly sheets and | 
constructional parts, while bars come from Belgium 
and France, but we have lost the lead in coal and coke, 
taking third place to Germany and Poland, with | 
Holland a good fourth. Our share of electrical | 
machinery is negligible, and the same applies to motor | 
vehicles, which come from the United States and 
France, supplies from the former predominating. 

The position of the railways is improving and it is | 
hoped that deficits will disappear with the opening of 
the link with the Iraqi system. Roads are being 
improved, and over 10,000 cars and lorries are running | 
on them. An interesting statement is that the use of | 
air-conditioned Pullman ‘buses on the Damascus- 
Bagdad service has spread the increasing passenger 


traffic beyond the cool-weather months. The port | have a discharge area of 0-116 sq. in., i.e., 25 times as 
developments at Beirut were expected to be ready last large. Even if this same size of by-pass valve were 


June, and progress with the Homs irrigation scheme | fitted to a 1-in. steam trap, which would have an area 
had already brought an additional 2,400 acres of land | of 0-02 sq. in., the by-pass area would be over five 
under cultivation. As regards local industries, cotton | times as large. pend ah 

mills in or near Tripoli, Damascus and Aleppo export | The objections to fitting independent by-pass arrange- 
supplies to Palestine and Turkey. Cement factories | ments to « steam trap are those of expense and space 
are working in Tripoli and near Damascus, and a} 
woollen-cloth factory has been established at Beirut. 


sy 


NS 


01a 






Seen 


Sy) 
VY 


“te 





SOM 6A 









SY 
Ss 
Ut 1/) 


CATALOGUES 

Ground-Thread Taps.—Messrs. Thos. Firth and John 
Brown, Limited, Atlas and Norfolk Works, Sheffield, 1, 
in view of the constant importance of extreme accuracy 
in screw-thread production, have published a new bro- 
chure relating to their specialities in this particular 
field. 

Steel Products._-Messrs. English Steel Corporation, 
Limited, Vickers Works, Sheffield, who have done a great 
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deal in the way of reconstructing and modernising their (6608) 9 ;" 
plant, have sent us an attractively coloured brochure } 
which affords some idea of the very wide range of their occupied. It is submitted that the by-pass valve 


should, therefore, be incorporated in the steam trap. 
An example of such a construction is shown in the 
| above illustration. The steam trap shown is of the 
“ Gestra”’ labyrinth type, which was described and 
illustrated in ENGINEERING, vol. cxxxv, page 691 
(1933). The combined by-pass and shut-off valve is 
|seen to the right. It will be noticed that it is of 
the double -conical type, closing on an upper or 
lower seat according to which purpose it is used for. 
In the illustration the valve is shown on the lower seat, 
which position it occupies when the steam trap is 
working. When the trap has to be by-passed, the valve 
| is lifted until it occupies a position half-way between 
two catalogues published by Messrs. Adam Hilger, the two seats, and the water to be got rid of flows 
Limited, 98, St. Pancras Way, Camden-road, London, directly round the valve from one seat to the other 
N.W.1, deal, respectively, with absorption spectro-| and reaches the outlet pipe by way of the passage at 
photometry by photographic, visual and photoelectric | the bottom of the trap. As the rate of flow during the 


products. 


Thermometry.—A brochure entitled ‘* Modern Thermo- 
metry,”” which deals with the bi-metallic temperature 
gauges manufactured by Messrs. The British Rototherm 
Company, Limited, Merton Abbey, London, 8.W.19, 
has reached us, and in this will be found data serving as 
a guide to their use 


Electric Baking Ovens.—Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, have published a new brochure describing the 
“ Peel’ type of electric baking oven which attracted 
considerable attention at the recent Bakers’ and Con- 
fectioners’ Exhibition 


Spectrographic Apparatus.—The latest editions of 





| methods, and with spectrographic apparatus for metal-| by-passing operation is very high, owing to the large 


lurgical and general chemical analyses. area of the valve, any dirt is carried out with it. This 
Railway-Signalling Installation.—An attractive descrip- | might find its way to the upper side of the trap discs, 
tion of the re-signalling of Paragon Station, Hull, has| which are protected on the under side by a screen, 
reached us from Messrs. The Westinghouse Brake and | were it not that the passage between the top of the 
" ‘ . 9 fn y c 7’ ‘ | . ° . 
Signal Company, Limited, 82, York Way, King’s Cross, | gigog and the outlet pipe is protected by the automatic 
London, N.l, who were the contractors for this the ml 7. 
oa valve seen to the left. This valve consists of a sleeve 
largest installation of its type so far constructed. - ; : 
: ; ' :' ; with a closed bottom and having a port in one side. 
Constructional Steelwork.-A multi-coloured album | j¢ js spring-loaded and normally occupies the posi- 
entitled ** Recent Contracts,” in which some of the many | tion shown When by-passing, however, the flow 
productions of Messrs. Newton, Chambers and Com- | hfs " , lv a ate I h 5 h ’ , ; 
pany, Limited, Thorncliffe Lronworks, near Sheffield, | its the valve and closes the port, thus cutting the 
are illustrated, serves to demonstrate the range of their | connection to the upper side of the discs. When the 
in gas and water works, foundries, and the | steam trap is to be isolated for purposes of inspection 
chemical industries or overhaul, the by-pass valve is lifted until it is against 
Mining Plant, Steam and Oil Engines.—Evidence of the upper seat. The water in the trap then drains 
the activities of Messrs. Robey and Company, Limited, | away through the lower seat, and the cover and discs 
Globe Works, Lincoln, is given in a large catalogue | can be removed without trouble. The combined by- 


‘ xpe rience 


| received from this firm. This describes and illustrates pass and shut-off valve can be equally readily incor- 


a great range of manufactures for which the firm is 
well known, including steam engines and boilers, winding 


plant, vis-a-vis Diesel engines, air compressors, &c. 


Variable - Speed Gears An interesting method of Moron Liresoat ror NeEwsieGin, NorTHUMBER- 
effecting speed changes under full load is dealt with in| ta~p.—A motor lifeboat, which the Royal National 
a leaflet sent us by Messrs. The Wycliffe Foundry Com- | Life-Boat Institution has built for its station at New- 
pany, Limited, Lutterworth, near Rugby. This | biggin, Northumberland, hes left Cowes for Southampton, 
“ Variatio”’ gearbox has a lay shaft, carrying coned | whence she is being taken by train to Blyth. From there 
wheels with a varying number of teeth. It is inclined | she is to be taken by sea to her station. The tenth 
to the axes of the input and output shafts, thereby | motor lifeboat to be completed this year, the vessel 
providing a frustrum along which the driving pinion | has been built with a legacy from the late Miss E. A. 
ean slide. The gear is not out of action at any time. Northey, Eaton-square, London. The vessel will replace 

Miniature Ball Bearings.—On page 737 of our 143rd | a pulling and sailing lifeboat, and will bring the fleet of 


porated in float-type steam traps. 








| volume (1937) we referred to the introduction into this | motor lifeboats up to 138; only 26 pulling and sailing 


country of miniature ball bearings, the smallest of which | lifeboats now remain. The new vessel is a light surt 
had an outside diameter of only 1-5 mm. We have | lifeboat of the latest type, 32 ft. in length and weighing 
recently received a catalogue giving full particulars of | only 4} tons. She has two 10-h.p. engines driving 
these bearings, which are now made in a range of types | Hotchkiss internal-cone propellers, which give her 
The boat can travel 50 miles at 
They are known as R.M.B. | full speed without re-fuelling. Newbiggin has had a 


outside diameter of 30 mm. 


| bearings, and are supplied by Messrs. Miniature Bearings | lifeboat station since 1851 and its lifeboats have saved 


Limited, 2 and 3, Duke-street, St. James’, London, 8.W.1. | 378 lives. 
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RESISTANCE TO FLOW ‘THROUGH | (1934), while the motion in the dead water at the made to investigate the overall resistance of nests 

NESTS OF TUBES. |rear has been described by Nayler and Frazer*|of tubes arranged both in parallel and staggered 

By R. Penpexnis Wawuis, Ph.D., M.Inst.C.E., }(1917), These results, although indicating the type | formations. The pressure distributions around 

3 and C. M. Wurre, Ph.D. |o motion in nests of tubes, cannot be used directly individual tubes were measured, and the fluid 

Tux work of Fage* (1913-1930), Relft (1913) and | eee their total resistance. The presence of | motions observed, 80 that the overall resistance 
Thomt (1928) in this passin fol ype Bye A oe ~- paring cylinders changes the local pressure | could be separated into simpler parts. 3 

+ y> »| ents and so alters the point at which the| The nest used is shown in Figs. land 2. With 
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has defined clearly the drag of circular cylinders in | stream separates from the 
free flowing streams. The mechanism by which the | walls of the cylinders. 
drag is created is fairly well understood, and the | Further, the presence of Fia. 3. 


TABLE I.—VARIATION OF TOTAL RESISTANCE OF NEST WITH VARYING AIR-SPEED. PARALLEL ARRANGEMENT. 

















1 2 3 4 5 6 7 8 9 10 | 1 | 12 | 13 14 15 
4 r 1 oe - abet Be. AT oe | | } | ! 
Absolute Total Absolute | : Ve | V"5 H 
Chattock Pressure Resistance Pressure | Mean ‘ N-max | N-max , d Vv ~ Contec % | P water P 1 
Experiment} Gauge, at Inlet of | at Outlet Pressure at Inlet at Inlet Ry = » ‘N-max.| of Nest Rem |: 0 i ; ; — Rv 
No. Cm. of of Nest, Nest = H of Nest, in Nest, | =) em. es cm.\2 | atcentre | at centre RdLPV Nas.) Ve | “6 
Water. em. of cm. of cm. of jem. of Water. sec. | sec 8:97 V Reuss ( = ‘) | of Nest. of Nest | | 
Water. Water. | Water. | | sec. | ages | | 
- : a ee a, Pe cies: | aes | oe i < | 4 a | 
| | | | 
1 1-297 1033-7 17-603 | 1016: | 1024-9 | 17-25x 10 4-15x10*} 37,200 17-5x106|1-004x10-6} 813 | 00-3025 | 1-819 | 20,460 
2 1-210 1033-8 16-590 1017-2 | 1025-5 16-10 | 4-01 35,900 16-36 |1-014 | 813 | 0-8054 1-808 19,840 
3 1-168 1033-8 16-082 | 1017-7 | 1025-7 15-54 | 3-94 | 35,350 15-78 }1-019 812-5 | 0-3069 =| 1-805 19,580 
4 1-103 1033-9 15-197 | 1018-7 | 1026-3 | 14-67 | 3-83 | 4,330 14-89 1-021 | 812 | 0-3073 | 1-803 19,030 - 
5 1-015 1034-0 | 14-085 1019-9 | 1026-9 | 13-50 | 3-675 32,950 13-68  |1-030 | 811-5 | 0-8098 | 1-796 18,340 
6 0-932 1034-1 12-868 1021-2 | 1027-6 | 12-40 | 3-52 | 31,600 | 12-58 }1-025 } 811 0-3080 1-801 17,540 
7 0-846 1034-2 11-854 1022-3 | 1028-2 11-25 | 3-353 | 30,100 | 11-8 1-042 |} 810 | 0-8128 | 1-788 | 16,840 
8 0-760 1034-2 10-690 | 1023-5 1028-8 | 10-11 | 3-18 | 28,500 | 10-2 1-047 } $10 | 0-8144 1/783 | 15,960 
9 0-6835 1034-3 9-667 | 1024-6 1029-4 | 9-09 | 3-017 27,050 | 9- 1-054 | 809i} 0-3159 1-778 15,200 
10 0-610 1034-4 8-690 | 1025-7 1030-0 | 8-11 | 2-848 | 25,530 8-18 1-062 } 809 0-3182 | 1-771 14,400 
11 0-531 1034-5 7-619 1026-9 1030-7 7:06 | 2-658 | 23.830 7°11 11-072 | s09 | 06-3214 | 1-768 13,500 
12 0-3985 | 1034-6 5-852 1028-7 | 1031-6 | 5-30 | 2-302 20,650 5-33 =: | 1-098 | 808 | O-3286 | 1-743 11,840 
13 0-2943 | 1034-7 4-456 1030-2 | 1032-4 3-914 | 1-978 | 17,740 3-931 |1-133 | 808 0- 3386 1‘717 10,330 
14 0-2178 1034-8 3-382 1031-4 1033-1 2-895 1-701 15,250 2-904 |1-165 | 807 | 0-8480 1-694 8,990 
15 0-1520 1034-8 2-398 | 1032-3 | 1033-5 | 2-022 | 1-422 | 12,750 2-027 1-183 807 0-3540 | 1-679 | 7,580 
16 | 0-0961 | 1034-9 | 1-504 | 1033-4 1034-1 1-279 =| 1-131 10,140 | 1-281 [1-174 | 806 0-3507 | 1-687 6,000 
| | | 
i i ‘7 b> Te 
Sesreeiee 81-7 a P1088 p Ponte Bear 
v gip Ot 15 deg. C. = 0-145 C.G.S. units (Griffiths and Awbery, Proc.I.Mech E., 1933). nate Vy max at Papp, * nan 
10deg.C = 0-140 ,, * 
‘+ ab 11-7 deg. C. = 0-1417 ,, 175-4x 981 990-52 Ay, 
d 1-27 me ot , 1-97 y 94° or 
<= onaiy = 8°97 24 x 1°27 x 15°24 1-231 bi hades 
P =(p, — p,) A; where A = flow area = 11-509 x 15-24 = 175-4 8q. cm. = 370-5 / 
~175-4H 0 g where n = total number tubes in nest 24, d = diameter of tube 1.27 cu, and 
’ water water” ” i= iength of tube = 15-24 cm. 
drag on the upstream face can be calculated by | subsequent cylinders in the downstream direction | the staggered arrangement, 38 tubes and 8 half- 
methods which have been reviewed by Howarth § | restricts the motion behind the cylinders. | tubes were used. The tubes, 1-27 cm. in diameter, 
- — —| During 1931-1936, in the Civil Engineering | were arranged at the apices of equilateral triangles 
: z. ud ~ 106, 1179, 1283, and 1370. Laboratories of King’s College, London, and of lin 7 rows of -6 tubes each. By removing the 2nd, 
H ry a coe the Imperial College, a series of experiments was | 4th and 6th rows, the remainder became the paralle] 
i +R. and M. 233. | arrangements shown in Figs. 1 and 2. The tubes 


§ R. and M. 1632. 
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were mounted in a brass box of 15-24-cm. by | form of spacing and with a particular number of | (p, — p,) in dynes, n = number of tubes in nest 


11-5l-cm. cross-section, fitted with a faired inlet. 


, V 
P is a function of ° 


d 4 
only, and it does 


| (24 for parallel arrangement and 42 for staggered 


Figs. 3, 4 and 5 illustrate the general arrangement | "¥* 5 y2 mi arrangement), | = length of tubes (15-24 cm.), 
of the apparatus. Water was used for a few of| not matter from a point of view of convenience |p = density of air, VN.max. = nominal] velocity 
the preliminary tests, but the main work was with acai te 4 bo bg the |? the gap, defined as V, multiplied by the 

aiee  Ce we use "N.max» “©/ transverse pitch divided by the gap width. 


air, a centrifugal fan drawing the air through the 


uest. 


The velocity of the air was measured by the|tween adjacent 


difference between atmospheric pressure and the 
pressure at the first pressure hole shown in Fig. 2. 
Since the air was drawn directly from the labora- 
tory through the faired inlet, this difference of 
pressure gave the required velocity head. To allow 
for boundary layers a coefficient of 0-98 was used 
in computing air quantities thus : 
2 (Patmo. 


Q = 0-98 A / 
p 


where Q volume in cubic cm. per second, A 
cross-sectional area (15°24 cm. x 11°51 eom.), 
fluid density in grims per cubic centimetre, 
Patmo atmospheric pressure in dynes per squ 're 
centimetre, and p, pressure at first pressure 
hole in dynes per squire centimetre. 

The total resistance was measured by subtracting 
the pressure at the second pressure hole from that 
at the first (Fig. 2). ‘This difference can be used as 
a measure of the loss, since any remaining excess of 
kinetio energy at the second hole is subsequently 
dissipated by turbulence without causing measurable 
rise of pressure. 
of some importance, since, if placed too close to 
the last row of tubes, it can result in an over- 
estimate of the resistance by 15 per cent. A 
honeycomb just downstream of this second pressure 


P,) 


? 


The location of the second hole is | 


p V2 
| nominal velocity in the most constricted area be- 
tubes, or V,, the free stream 


| velocity. Similarly, either the tube diameter d 
or the gap width G (0-648 cm.) could be 
jused in forming the Reynolds number. How- 


lever, —* 

© aw 
| tion also of the geo- 
| metrical spacing, and 
lalthough only two 
| typical cases were in- 
| vestigated, it is desir 
| able that the results 
|from these should be 
immediately applicable 
to other possible spac 
|ings. If V, is used 
| in forming the group 
r v» then each possi- | 
ble spacing, even if 

tested at the same 

| Reynolds number, 

|gives rise to a differ- 


= . 
lent value of pv, 


is a fune- ; 
Fig.4. [ 


} = 





but the use of Vy max.. 
i.e., the nominal maxi- 
mum velocity in the 























hole protected it from irregularities due to the'gap, greatly reduces 
4 it / 
V ° , 
7 : \ Ui a a 
| / aad yy o> $880 = \ 
f | 
oa | 
ospaandanntand Micrometer __ _~ | 
(eases cc) ae | 









“Fig.e | TTT es a 
> % | | Parallel Arrangement, 
ee [-—— 2 |_| 
| P ee 
| P + } | } —— 
| | | | ad d | mal cae | 
| PStagqqervc 
> | | | | hirrakgement | 1 : | 
o-2' ——-} + ¢ ] | 3 awe 
4 ; | | 
° | | | 
| 
WE ett | | 
“F500 6000 8000 10000 qpo00 30 40,000 
(6488.0) R,* Ww. ahase & “ENGINEERING” 
v 


divergent fan-inlet, and also from possible pre 
rotation due to the fan blades. The experiments 
embraced a range of free-stream velocity-heads from 
0-024 cm. to 1-17 em. of water and a range of 
total resistance from 0-67 em. to 20-6 cm. of 


water. ‘These were measured cither by a Chattock 


gauge or by a simple vertical glass tube of 1-4 cm. | 
bore, read directly or by cathetometer as the range | 


required. 

Dimensionless Groups.—V ‘hen describing the ex 
perimental results there isan unusuolly wide choice 
as to how the variables shoula be grouped together in 
non-dimensional form. Following the customary 
aerodynamical practice it is clear that some resist- 


should be used 


D 
ance coefficient of the form Ne 
P 
and expressed both as a function of the Reynolds 


pVd . > 
number , and as a function of the geometrical 


proportions of the tube spacing. In these expres- 
sions, p is the pressure in dynes per squ re centi- 
metre, p the density in grams per cubic centimetre, 


V the velocity in centimetres per second, d the | 


diameter of the tube in centimetres, and ,» is the 
viscosity in C.G.S. units. With any particular 

















This coefficient is similar to the drag coefficients 
commonly used in aerodynamical practice, except 
that it is based on a cross-sectional area of the 
obstacle taken normal to the stream and not, 
as with aerofoils, on the longitudinal dimension. 
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| the variation, since the pressure differences on the 
lsurface of the tube are in the main proportional 
| to pV°n max.- 
| With regard to p there is again a choice of method 
| of computation for what, in effect, has been measured 
in a nest of tubes is their total drag force P and a 
variety of quantities of the dimension of an area 
might be used to reduce this to a pressure. How- 
ever, since the main cause of resistance is the sum 
| of the integrated pressure on individual tubes, it is 
| clear that the sum total of the projected areas of 
the tubes is the most logical area to use. The 
| appropriate non-dimensional resistance group c then 
becomes 
P 


| cz _ — 
ndlp V*x max. 
where P = total force on the whole nest = A 
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The reason for the difference is that the integrated 
pressures on well streamlined aerofoils form only a 
small part of their total drag, the major part of 
the resistance being due to tangential skin friction. 
With bluff obstacles, such as the circular tubes in 
a nest, the skin friction is very small and the area 
}on which it acts is inappropriate. Due to the skin 
friction being small compared with the form drag, 
the value of the group UL om is approxi- 
mately the mean difference of the pressure on the 


|front and rear of an average tube, divided by 
pV*. 4... By similar reasoning one arrives at 
N.max 


d 
for the Reynolds number. The influence of 
| viscosity is primarily restricted to the boundary 
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TABLE Ll.—VARIATION OF TOTAL RESISTANCE OF NEST WITH VARYING AIR-SPEED. STAGGERED ARRANGEMENT. 
| wy =o Th Se Ty ser.” Mo eee ame 8 j T eer ” , 2 ’ j r NTs 3) so 
1 2 3 4 5 6 7 8 9 10 11 | 12 | 13 14 | 15 
ole ae <inaaee ee i l l pee | | : 
| solute Total Absolute , | Vv j } 
j . . y? Vw ! N.niax H Pwater 
ssnerj.| Chattock Pressure Resistance Pressure Mean N-inax N-wax dV | at Ce re P 
Buperi-| “Gauge, at Inlet ite” | at Oetiet Pressure at Inlet | at Inlet Re ete) On | Pikes. | Pate ndlp Vix tl Re Ve 
No. em. of of Nest, = of Nest, am +i i. = | a5 Li cm.\* | at Centre | at Centre N-max, | we 
| Water em. of cm. of em. of Wat sec. sec. 8-76 Vy nes. | — ) | of Nest. | of Nest. | : 
| Water Water. Water. ater. sec | } | 
dcieed Ae < s Loi a Z } *. oe. ! : 
j { { ' | 
1 1-154 1025-3 20-10 1005-2 1015-2  |15-64 x 108 3-95x10"| 34,600 15-95 x 109] 1-260x10-6| 830 | 0-2212 =| - 2-125 16,270 
2 | 1-321 1025-4 19-63 1005-8 1015-6 [15-20 3-90 | 34.200 15-49 | 1+267 830 0+ 2225 | 2-118 16,130 
3 | 1-030 1025-5 18-27 1007-2 1016-3 |13-96 3-735 | 32,700 14-21 | 1-285 829 | =—:0-2262 | 2-106 | 15,520 
4 } 0-968 1025-5 17-18 1008-3 1016-9 [13-13 3-622 | 31,700 }13-35 | 1-286 829 0-2265 | 2-104 | 15,060 
5 | 0-814 1025-7 14-69 1011-0 1018-3 |11-04 3-322 29,100 11-20 | 1-311 | 828 0-2296 2-087 | 13,940 
6 | 0-486 1026-0 9-31 1016-7 1021-3 | 6-59 2-568 | 22,470 6-65 | 1-421 | 826-7 0-2482 2-006 11,180 
7 | 0-278 1026-2 5-60 1020-6 1023-4 3-77 1-942 | 17,000 3-79 1-478 824-2 0-2578 1-968 | oaae 
8 | 0-136 1026-4 2-91 1023-5 1024-9 | 1-844 | 1-358 11,890 | 1-849 1-573 823-2 0-2740 1-910 | 6,220 
9 | 0-0874 1026-4 1-943 1024-5 1025-4 | 1-185 1-088 9,520 | 1-187 1-636 822-8 0-2850 =|: 1-878 5,080 
10 0-0848 1026-4 1-753 1024-6 1025-5 1-150 | 1-072 9,395 | 1-152 =| - 1-522 822-7 0:2650 | 1-942 | 4,835 
11 | 0-06025 1026-4 1-389 1025-0 1025-7 | 0-817 0-904 7,920 | 0-818 1-697 822-5 0-2050 | 1-841 | 4,300 
12 | 0-0389 1026-5 0-976 1025-5 1026-0 | 0-528 | 0-727 | 6,365 | 0-5285 | 1-846 822-4 0-3208 =| 1-764 | = 8,607 
13 | 0-03046 1026-5 0-816 1025-7 1026-1 0-413 | 0-643 5,630 0-413 1-977 822-3 0-3440 =| 1-704 | — 3,300 
14 0-02398 1026-5 0-666 1025-8 1026-1 0-3252 | 0-570 4,990 10-325 | 2-049 822-3 0-3565 | 1-674 | 2,980 
| | } 
Air conditions, 15-0 deg. C. 29-82 in. Hg = 1,026-5 cm. of water. Pp oe ee he ee 
¥ sir at 15 deg. C. = 0.145 C.G.8. units (Griffiths and Awbery, Proc. J. Mech.E., 1933). ndipy. Vy nux andi” pg, | VV" ymax. 
m a 175-4 x Osi Pwater Byte: 
res " 42x 1°87 & 15°24 po” VPN as 
v 0-145 nr 
211-5 Pwater water 
P = (p, — p,)A where A = flow area = 11-509 x 15-24 = 175-4sq. cm. ss ox Pair * Wil ues, 
= 175-44 p q- where n = total number of tubes in nest 42, d = diameter of tube 1-27 em., and 
en ae length of tube = 15-24 om. 
layer; the length of the boundary layer depends; THE VIENNA SECTIONAL MEETING Dpraieery « while in other cases protective leakage 
upon the tube diameter d, while the intensity of OF THE WORLD POWER CON- | circuit breakers were used. 





the viscous drag is largely determined by the 
maximum velocity reached. 

Results for the Particular Nests Tested.—The | 
experimental results are given in Tables I and II 
for the parallel and staggered arrangements, | general account of papers presented to Section A, 
respectively. The results are shown plotted non- | Supply of Energy for Agriculture. We may supple- 
dimensionally in Fig. 6, which gives the total | ment this by referring to a few of the papers in 
resistance of the nests tested with air. It will be} greater detail. Among them was an interesting 
seen that the resistance coefficients in both nests | communication, by Mr. C. A. Cameron 
fall considerably with increasing Reynolds number, | dealing with conditions in this country. It was 
and that there is no indication of approach to square | entitled ‘‘ The Supply of Electricity for Agricul- 
law. The parallel arrangement shows less depend- | ture.” 
dence upon the Reynolds number, but this was| The author pointed out that the British farmer 
found to be due mainly to the different number of | was not a peasant farmer; he enjoyed a high 
rows in the two nests. | social status and regarded electricity as an amenity 

In recent theories of pipe friction a new group of | which should not be denied him because he 
variables of the Reynolds-number type has assumed | lived in an isolated district. The high standard 
some importance. In this group the velocity is|of overhead-line construction which had been 
replaced by a pressure-gradient term. Its use has | adopted in this country had, however, tended to 
the particular advantage that the value of the | slow down development, although it had been 


FERENCE. 
(Continued from page 499.) 
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resistance coefficient can be readily obtained when | found by experience that the extra first cost was 
yet undetermined. In the present case the corre-| damage was surprisingly small. Development had 
; i Pd,p | also been hampered by opposition to overhead lines 
sponding Reynolds group is rap which is 
related to the Reynolds number R, in the following | e@ve8. Supply was, however, now being given to 
way :— every village with a population of 500 and over, and 
4/ | to half the premises in rural areas and 60 per cent. 
| of these were now connected. 
abscissa, and it will be noticed that the ordinate | line to an isolated farm by asking for a substantial 
differs from that of the previous diagram in that payment towards the cost or a guaranteed revenue 
Ve capital cost for five years was a typical arrange- 
that the velocity appears in the ordinate only. On 
straight line and enable the velocity-drag relation 
to be given by the simple formule : 


ment. The Dumfries County Council, which 
covered 1,070 square miles, with 34,000 rural 
inhabitants, had undertaken to supply electricity 
to the whole of the country rural area without 





the pressure drop is known, the velocity being as| compensated by reduced maintenance; storm 
- | and by the time and money spent in obtaining way- 
| to many with less than this; supply was available 
Fig. 7 has been plotted with this grouping as/ It had been usual to recover the cost of a service 
l om boom tel ftend of o ic att be aun for a term of years; 20 per cent. of the extra 
this basis of plotting, the points fall closely to a 
Parallel arrangement (4 rows) 


asking for any guarantees. It had been found 


| possible to cover 70 per cent. to 80 per cent. of the 


Pd 
— 0-166 logy, aT 0:39 . (1a) | premises in a rural area containing as few as 100 
: | persons per square mile, the remainder requiring 
Staggered arrangement (7 rows) | special agreements ; the results showed an average 
0-29 logy, Pad 0-31 (16) | Consumption of 2,000 units a year by the fifth year. 
F nl p* | There was a prejudice against the use of single- 


Ve 
Both these formule are valid only for the number 
of rows mentioned. 
(7'o be continued.) 








THe Junror InstirvuTion oF ENGINEERS.—At the 
recent 54th annual general meeting of the Junior Insti- 
tution of Engineers, 39, Victoria-street, London, S.W.1, 
Mr. L. M. Jockel, M.1 Mech.E., M.I.E.E., was elected 
chairman, and Dr. H. Chatley, M.Inst.C.E., and Mr. N. L. 
Ablett, Wh.Ex., M.I.Mech.E., vice-chairmen. 


| phase current for power circuits above about 5 h.p., 
| but various single-phase spur lines had been con- 
| structed. Most supplies were by overhead line, but 
| distribution by means of a cheap type of cable, with 

less stringent temperature requirements than normal, 
| was being tried. To encourage the use of rural cables, 

light machines were being developed for mechanical 

laying. ‘The question of earthing gave rise to 
difficulty, as in many places buried pipes were 
| ineffective. There were some examples of multiple 


Brown, | 


| practicable supply. 


| In most such areas the agricultural load was 
‘assisted by a domestic and industrial load. Returns 
! showed that in Scotland there were 15,567 power 


In the previous section of our report, we gave a| units, and in England and Wales about 180,000 


| power units, apart from wind and water mills, 
which were potentially replaceable by electric 
motors. Apart from poultry and dairy farms and 
market gardens, it was considered that few farms 
below 50 acres were likely to be of value as electrical 
consumers; there were also a number of holdings 
above 50 acres which were outside the hope of a 
The application of electricity 
to British agriculture had proceeded soundly and 
steadily without any stimulus from Government 
subsidy. Experience with the earlier rural-electri- 
fication schemes had shown that rural electrification 
was a more promising field than had at first been 
believed. An effective water supply was the 
greatest single boon afforded by the introduction 
of electricity. 

The water supply, grinding, mixing, hoisting and 
root cutting for a farm with 150 fattening cattle, 500 
pigs and six horses required over 2,000 kWh a year. 
There were about 12,000 milking machines in use, 
a third of which were operated electrically. Electric 
incubation was making progress, while the develop- 
ment of the gas storage of apples and pears at & low 
temperature, involving refrigeration and air cirou- 
lation, offered scope for an electricity supply. 
Developments were taking place in crop drying, and 
electricity was used for driving the fans and the 
baler; electrical heating for the purpose was not 
economical. Electricity was being used for operating 
the ventilating fans for hop drying. British farming 
practice required a highly flexible unit for field work, 
and so far electricity had shown no sign of producing 
anything to compete with the internal-combustion 
engine tractor. The author stated, finally, that 
arrangements had been made for centralised and 
co-ordinated research to be made on the subject of 
rural electrification. 

The same subject, from the point of view of 
French practice, was dealt with by Messrs. P. Préaud 
and L. Féraud. M. Préaud is the Director of the 
Rural Engineers’ Section of the French Ministry of 
Public Works. Their paper was entitled “ L’ Energie 
dans |’Agriculture.” They stated that of a total 
population of nearly 42 million inhabitants in 
France, slightly over a half lived in towns ; in 1846, 
75-6 per cent. of the population was rural. The 
rural exodus wes due to mechanisation of the country- 
side, the demand by country people for a higher 
degree of comfort, and the requirements of industry. 
In order to apply the law of the 40-hour week, the 
railway companies had drawn away 60,000 work- 
people. The number of small holdings tended to 
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diminish in favour of farm lands of 25 acres to 
250 acres. Since 1912, the arable land of nearly 
60 million acres had diminished by 11 per cent ; 
pasture land had increased by 13 per cent., owing 
to the increased consumption of meat and milk 
following on the improved standard of living of the 
people. The area of land devoted to market 
gardens had increased by 43 per cent. 
Agriculture represented half of the economic 
activity of France and one-third of the capital value. 
Statistics tended to show that in Europe industry 
depended to the extent of 60 per cent. on the 
buying power of the rural population. Of 
farm holdings of the country, 86 per cent. were up 
to 25 acres, 12 per cent. 25 to 100 acres, and the 
large farms were only 2 per cent. of the total. Of 


24 million holdings, 1-3 million had no paid em- | 


2 


ployees, 1-2 million had one to five, and 18,000 had 
six toten. It had been said that industry worked 
materials and agriculture worked on lives; 
industry could theoretically develop mechanisation 
to an indefinite extent, while agriculture, on account 
of the seasonal cycle and the rotation of 


on 


cTOps, 


could only operate machines at determined times, | 


which often did not exceed a few days per year ; 
therefore, the agricultural machine could never 
be more than a secondary instrument. For that 
reason, appliances represented a heavy charge on 
agriculture and elaborate mechanisation was not 
always wise, as the depreciation charges might 
exceed the economies realisable. 

With a capital of 160,000 million francs, French 
agriculture had an annual turnover of 70,000 
million feanes, showing that the period for invested 
capital was about 2} years, whereas there were 


many enterprises where the period of turnover was | 


less than a year; some multiple businesses had a 
turnover equal to their capital in three months. 
This comparison showed the fundamental difference 
between industry and agriculture. 
could not indefinitely increase the requirements 
of markets, and consequently its capital charges 
had to be kept low. It could carry only moderate 
standing charges and the most efficient unit tended 
to be the family unit. Modern economists had 
stated that the production furnished by middle-sized 
and small holdings was superior per unit of area 
to that of the large undertakings. Gide had pointed 
out that the future of agriculture lay more with 
China than with America. This, however, was not 
to say that agriculture should not be mechanised. 
By 1920, the buying power of the agricultural income 
had fallen 50 per cent. as compared with 1914. 
It had partly owing to 
mechanisation, but this should not be pushed to the 
point of inflation. ‘The réle of mechanisation was 
to help the cultivator to eliminate unnecessary or 
manual labour, but it could only be 
applied profitably when there was proper equilibrium 
between the work of men, animals and machines. 
The first move towards mechanisation came with 
the horse gins, of which there were still 88,0C0 in 
France ; they were, however, tending to disappear 
Windmills had become little more than ornaments ; 
modern certain for pumping 
but were in number. There were 
2,800 in but they were being replaced 
by electric There was a tendency for 
water-power installations to be developed, and 
there were 9,000 water-wheels and hydraulic tu 
bines in the country. Steam engines were employed 
almost exclusively thirty years ago; there were 
now 2,600 fixed and 19,000 portable, engines, the 
latter being used for threshing and sometimes for 
ploughing. Of the total, 13,000 had a 
capacity of 5 h.p. to 10 h.p., and 4,000 of over 
10 h.p. The labour they involved, together with 
the dangers of fire and the necessity for Government 
control, were tending to restrict their number. 
The engine had been a 
great success when it first appeared, but, owing 
to its first cost and the cost of fuel, it was being 
gradually replaced by the electric motor. There 
were 150,000 in use, of which 100,000, or 66 per 
cent., were of from 1 h.p. to 5 h.p., 42,000, or 
28 per cent., had a capacity of 5 h.p. to 10 h.p., and 
9,000 a capacity of over 10 h.p. Among the 
machines specially adapted for use on arable land 
were the farm tractors, which were employed for 
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| ploughing, reaping and mowing. There were some 
| 25,000 using liquid fuel, of which 76 per cent. were 
of over 10 h.p. There were also 1,100 suction- 
gas tractors. The chain-track type of tractor was 
the most general; they were expensive and the 
chain plates wore rapidly, but they gave a better 
tractive effort, turned in a small space, and worked 
| better on wet ground. During recent years, on 
large farms, the movement towards mechanisation 
had been intensified; agriculturists, in face o* 
|increased labour costs, had replaced horse teams 


|by motors, and had bought reaper-threshing 
|machines, &c. The economic soundness of this 


movement was not certain. It might tend towards 
the concentration of enterprises and a craft special- 
isation of a quasi-industrial character. It seemed 
to run counter to the family cultivation which 
formed the basis of French agriculture and should 
be the solution for the future. 


Nothing could encourage mechanisation so much 
as electrification. Large-scale farming was becom- 
| ing completely electrified. Threshing, the prepara- 
tion of stock foods, and the handling of the crop 
were done electrically, and sometimes even the 
| ploughing. There were some properties in the 
| Departments around Paris which consumed more 
than 20,000 kWh a year and employed current for 
2,000 hours a year. In villages in the Brie and 


acre, the consumption was sometimes 85 kWh per 
inhabitant per year, and 90 kWh per acre of the 
commune, despite the fact that only 2 per cent. or 
2-5 per cent. of the consumers had electric cooking. 
In areas of small farms, where mixed farming was 
practi-ed, electricity was but little used except 
for lighting. The reason for this was that small- 
seole farming in France was essentially of a family 
|nature; the peasant who worked for himself did 
not spare himself trouble, and was not used to 
comfort. Electricity was for him a luxury. 


Progress had been made by the formation of 
| agricultural co-operative societies. ‘There were, for 
example, 2,500 dairies, 640 associations of wine 
makers, 140,000 of vineyard owners and 280 
operative grain silos. The formation of societies for 
pumping work was being considered. There was a 
movement for the concentration of machines in each 
village, so that individual farmers need not buy 
their own machines or operate them, but could take 
their materials to the establishment, where they 
would find such appliances as circular saws, maize 
crushers, straw presses, and apple presses. ‘There 
were in service 159,000 electric motors, fixed or on 
trolleys, most of which were of 1 h.p. to 5 h.p. 
Electric light of great benefit to the 
peasant, and clectricity had been of much service 
in assisting village water supplies. It had also 
1ided in the re-establishment of local industries ; 
for example, in the Azergues Valley in the Rhdéne 
Department, a textile industry had been revived 
and 82 artisans owned 159 motors of 4 h.p. to ? h.p. 


co- 


was social 


A paper on a different aspect of rural mechanisa- 
tion was presented by Messrs. C. L. Gilbert, 
Meijnen and K. H. Sambrook. 
‘ Petroleum Fuels in Relation to Agriculture in 
Great Britain.” The authors said that although 
there had been a decline in the area of land under 
cultivation, the estimated consumption of petroleum 
fuels in agriculture had increased from 125-4 
million gallons in 1932 to 174-8 millions in 1937, the 
growth being due to the extended use of the internal- 
combustion engine for agricultural vehicles, farm 
tractors and stationary engines. New processes 
utilising heat as well as power had led to a small 
additional demand for petroleum fuels. Despite 
the increasing penetration of electricity, the con- 
sumption of such fuels on the farm for lighting, 
heating, and cooking was still of great importance. 
The tractor, as compared with horse-drawn imple- 
ments for ploughing, cultivation, rolling, harrowing. 
drilling and harvesting, could show great economies. 
Since the year 1920, the efficiency of tractors had 
increased from 1-63 Ib. to about 1 Ib. of fuel per 
irawbar horse-power. In the same period tractor 
weight had been reduced by nearly 40 per cent. 
The complete mechanisation of the average farm 
required about 10 h.p. per 100 acres ; the tendency 
was towards the use of a number of small tractors, 
rather than one large one. In 1937, there were 


Valois districts, with a density of one inhabitant per | 


D. H. | 
It was entitled | 
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46,000 agricultural tractors in use. It was estimated 
that in 1937, half-a-million gallons of petrol, 20 
million gallons of kerosene and 4 million gallons of 
Diesel oil were consumed in the stationary engines 
used in agriculture. 

By means of grass drying, the authors stated, it 
was possible to reduce the import of foodstuffs for 
stock for the winter. The grass was dried in a 
current of hot air obtained by mixing cold air with 
the products of combustion of the fuel. During the 
last six years, a number of hop-drying kilns had 
been converted to oil-firing, an advantage being 
the very low arsenic content of the fuel. The 
furnaces were specially designed, the products of 
combustion being mixed with the necessary diluting 
air and forced into the kiln under slight pressure by 
means of a fan. There were also what were called 
* pure-air * heaters, which kept the products of 
combustion separate from the heating air; the 
first cost and maintenance of these, however, were 
higher and the fuel consumption greater. 

To produce milk under the requirements of the 
Milk Marketing Board as an “ accredited’ pro- 
ducer, an essential condition was the cleaning and 
sterilising of all equipment after milking. For this 
duty, a small steam boiler was required, and oil- 
firing gave ease and rapidity of lighting and shutting 
down, and also cleanliness. The smaller boilers had 
simple vaporising burners ; for larger units, however, 
atomiser burners were used, requiring power for 
their operation, but such burners could handle 
heavier and cheaper grades of oil. Many refrigera- 
tors were operated by kerosene, a recent improve- 
ment having been the fitting of thermostatic control 
to wickless burners. Kerosene-operated refrigerators 
were economical; with a normal domestic refrigerator, 
the consumption wes only 0-0066 gallon (30 ¢.c.) of 
kerosene per hour. Numbers of kerosene incubators 
were in use. For heating orchards, as a safeguard 
against frost, kerosene heaters were being used in 
large numbers, in calm weather. A layer of the cold 
air near the ground was heated up until it reached 
the same temperature as that of the air a little 
higher up. 

(To be continued.) 








THE 115,000-H.P. TURBINES AT 
BOULDER DAM.* 
By I. A. WINTER. 
(Continued from page 550.) 

THE casing and speed ring are cast integrally, 
as will be seen in Fig. 416, page 549, ante, and Fig. 
424, Plate XXVII. They are of cast steel, are 
designed for a hydrostatic pressure of 500 Ib, per 
square inch, and are shop tested to this figure 
before shipment; all joints between sections are 
flanged and bolted and of ample strength and 


rigidity. A pattern for a scroll-case section is 
shown in Fig. 423, Plate XXVII. Each section 


of the casing is provided with lugs for slinging, as 
may be seen in Figs. 424 and 432, Plates X XVII 
and XXVIII, showing the machines in the makers’ 
works. Machined pads were also provided for jack- 
ing for levelling purposes during installation, and are 
seen in use in the same illustrations during the shop 
assembly. The design of the casing is such that all 
internal parts can be removed from above. The 
casing, as stated above, is designed to carry all 
superimposed parts with the casing empty, and to 
withstand bursting stresses with maximum internal 
pressure and no superimposed load on the top of the 
casing. A pressure of 225 lb. per square inch 
was maintained in this scroll case while the surround- 
ing concrete was being poured and allowed to set. 
The top and bottom casing covers are of cast steel, 
made in segments for convenience of transport. In 
the top cover is a main metallic packing stuffing-box, 
shown in detail in Fig. 420, page 550, ante, arranged 
so that it can be attended to without disturbing the 
main bearing immediately above. Each of the wicket- 
gate stems is also provided with a stuffing-box with 
metallic packing, in the top cover as shown in Fig. 
416. The guide case consists of 24 fixed stay vanes 
in the speed ring. The top cover and bearing 


* Eighth Article of the series contributed by Officials 
of the United States Bureau of Reclamation, Denver, 
Colorado, U.S.A. See vol. exliii, page 1 (1937). 
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in this part of the design work. A chart based upon 
the allowable working stress in simple tension or 
compression may be constructed as in Fig. 43la, 
and using the values of stresses in two directions 
at right angles as co-ordinates, a point on the chart 
is located ; if lying within the enclosed area, the 
stress is allowable. Emergency conditions may be 
studied in the same way. When an obstruction is 
assumed to be caught between adjacent wickets, 
the load applied to a gate stem lever will be the 
limiting value of the safety link, and a Westergaard 
chart can be constructed to cover the case. The 
chart can also be applied to study the case of the 
wicket stem under conditions of torsion and shear 
as well as bending about the horizontal axis, 
the principal stresses in the stem being obtained 
from a formula combining direct and shear stresses 
in a plane. 


housing of one of the units in place in the power- 
house is shown in Fig. 426, Plate XX VII. 

The 24 movable wicket gates and their stems 
are integral castings of low chrome-vanadium- 
manganese cast steel. Stainless steel was considered 
with a view to reduce rusting of the top and bottom 
contact surfaces, but was not held to be economically 
justified. Fig. 431, a to f, page 610, gives diagrams 
of the system of forces to which the movable gates 
are subjected under normal conditions, when they 
are pinched shut. The forces may cause bending 
about both the horizontal and vertical axes, causing 
the gate to bend about these two axes at right 
angles. These conditions have been discussed by 
H. M. Westergaard in the Journal of the Franklin 
Institute,* whose method of analysis was adopted 





* Vol. 189 p. 627 (1920). 
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Each wicket-gate stem is carried in three bronze- 
bushed grease-lubricated bearings, one in the 
lower cover, and one above and below the stuffing 
box in the upper cover. The stems are also provided 
with thrust bearings so as to maintain the gates 
in their correct central position between the top 
and bottom covers. Figs. 428 to 430 give details 
of the gate setting, links and servo-motors. The 
safety links are of the shearing-pin and fulcrum 
type, the pin being strong enough to withstand 
maximum operating stresses, but designed to 
yield if any of the gates become jammed. The 
pins are designed to fail under double shear, Vee- 
grooves being cut in the shearing plane so that 
bending will be reduced and subsequent removal 
facilitated. In the event of any individual wicket 
becoming disconnected through failure of the safety 
link, no part of it can come into contact with the 
runner. 

The shifting ring is of cast-steel and is carried 
in renewable bronze guides. The servo-motor 
system is shown in Figs. 425, 427 and 428, the 
second also showing the connection from the shifting 
ring to the pressure regulator. This connection is 
designed to be sufficiently strong to stall the shifting- 
ring servo motors with 300 Ib. in the cylinders, and 
introduces bending moments not usually to be 
allowed for in shifting-ring design. The shifting-ring 
mechanism and servo-motors are illustrated in Figs. 
427 and 428. The stroke is 13% in., giving a move- 
ment of the links of 12} in. The gate levers are 
24} in. long, and the gates turn through a maximum 
of 57 deg. 30 min., resulting in a vertical opening 
between adjacent gates of 9} in. The servo-motors 
are fitted with a speed-limiting device so that a 
prompt movement may be obtained over the greater 
part of the stroke, the motion, however, being 
slowed down towards the end of the travel. This is 
provided by the spring-loaded poppet valve shown 
in Figs. 429 and 430. This valve is fitted with an 
adjusting nut by which it can be held,off its seat. 
While the large port a is uncovered (assuming the 
piston moving to the left, to close the gates), 
pressure oil can freely escape by this means, allowing 
of rapid movement. When the piston reaches the 
| point shown in Fig. 430, oil can only escape to a 
by way of the small port 6 under the valve, the 
height off the seat of which can be regulated to give 
any desired cushioning effect for the final closure of 
the gates. With oil flowing in through a, to move 
the piston in the reverse direction, however, the 
valve lifts off its seat, and allows of rapid circulation. 
The gate or piston-stroke limiting device, for limiting 
the turbine output to the generator capacity under 
high heads, consists of an adjustable nut shown on 
the extension of the piston rod of the bottom 
servo-motor in Fig. 428, and acting against the 
cylinder head. This device has proved to be easily 
and quickly adjustable and of great value in con- 
ducting tests under various conditions of gate 
opening, for by setting the adjustable nut, it is 
possible to throw full governor pressure on to one 
side of the servo-motor piston, thus holding the gates 
under any fixed conditions, for operating or testing 
purposes, 

Owing to the high water velocities involved, 
very careful consideration was given to the choice of 
materials for wearing surfaces of the seals, &c. 
Double straight parallel seals were chosen in pre- 
ference to the labyrinth type, two being, of course, 
at the speed ring above and below the gates, and 
the other two some distance inside on the top cover, 
and at the bottom edge of the bottom cover. It was 
decided to make the rotating and stationary rings of 
materials of different degrees of hardness, stainless 
steel in segments being bolted to the stationary 
seats, while the rotating ring was a forged carbon- 
steel band shrunk on. Originally, it had been 
planned to reverse these materials, but it was found 
that in forging into a ring, stainless steel developed 
hard spots at the welds not amenable to treatment 
with a view to attaining the desired degree of soft- 
ness. The seats for the stationary wearing ring 
on the top and bottom turbine covers were finish 
turned at site, by means of a portable boring bar, 
so as to ensure exact concentricity. In the 
works, sufficient metal was left on to allow of 
this, the final operation being effected when the 





turbine had been completely assembled and 
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embedded in the concrete foundation, and the 
generator guide brackets had been aligned. The top | 
and bottom cover wearing plates are renewable | 
and are made of chrome-vanadium steel. The 
runner seal clearance is 0-06 in., and the gate 
distributor plate clearance 0-015 in, The deflector 
or false plate in the top cover serves as a channel 
to collect and carry off leakage from the top seals. | 

There are two servo motors to each turbine as 
shown in Figs. 425, 427 and 428. They consist of 
double-acting cylinders operated by oil under 
pressure, their combined capacity being sufficient to 
exert a torque of 2,500,000 lb.-ft. on the shifting | 
ring. The normal oil pressure is 250 Ib. to 300 Ib. 
per square inch, and at this pressure they are 
capable of moving the gates (with the pressure 
regulator), from full open to the fully-closed 
position in four seconds. The servo motors will be 
seen to be arranged so that the forces are approxi- | 
mately balanced about the turbine axis. The 
servo-motor pistons are of cast iron and are fitted 
with four piston rings. Adjustable ports are 
included in the design, and the rate of closure can 
thus be retarded from slightly below the full-speed 
no-load position for maximum head, to the fully- 
closed position, so as to reduce the pressure rise in the 
penstock and to cushion the stop just before the 
wicket gates make contact. 

Immediately below the runner there is a 10-ft. 
length of cast-steel draft-tube liner, conical in shape 
and forming an essential part of the turbine founda- | 
tion. As shown in Fig. 416, it is provided with two | 
manholes, for access to the runner. Four inspec- 
tion chambers are also provided, distributed at 
about the four quarter points, to allow access to the 
lower runner seals, and the calibration of the runner 
clearance. The }-in. plate-steel elbow, a view of 
which, in the makers’ works, is given in Fig. 433, 
Plate XXVIII, is attached to the cast-steel conical 
draft tube by a bolted flange joint. The elbow liner 
is rigidly braced by 4-in. by 5-in. Tees welded to the 
outer surface, while the draft-tube pier nose shown in 
the centre of the mouth helps to strengthen the 
whole. The pier is 5 ft. wide, and the nose, formed of 
steel plate, divides the passage, nearly 36 ft. wide, 
into two. After shop assembly, the elbow liners were 
match marked and shipped for welding in the field. 
For the latter purpose, the plates were held together 
by bolted butt straps, which on the roof were on the 
inside, so that overhead welding might be avoided. 
After welding, the butt straps were removed to 
provide a smooth surface to the flow. 

Provision is made for unwatering the draft tube 
by means of two water-jet ejectors or eductors, 
capable of keeping down water leakage to the amount 
of 3 cub. ft. per second. These appliances will 
utilise water supplied from the turbine penstocks. | 
An advantage of such apparatus, as compared with 
sump pumps, is that it will deal with air, water, 
sand, &c., without difficulty or injury. 


(To be continued.) 
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Air Conditioning in Summer and Winter. Ry Ricuarp | 
E. Homes. London: McGraw-Hill Publishing | 
Company, Limited. [Price 18¢.] 

THE average person must breathe 30 Ib. of air each | 

day. He can do without food for several weeks or 

without water for several days, but without air 
he cannot live 10 minutes. With this arresting 
opening statement the author emphasises the vital 
importance of his subject and, by similarly direct 
and pointed phraseology, he explains its intricacies. 


The text is based on a course of lectures given at | 


the Westinghouse Electric and Manufacturing Com- 
pany’s Works to students employed in the air- 
conditioning industry or preparing to enter it, and 
as the author is the company’s design engineer, 
it may be anticipated that the material provided 
gives a complete and authoritative account of the 
main principles and methods employed in the 
several processes of a complete system of air con- 
ditioning. 

In the presentation of this subject, it is essential 
that the ground should be prepared very thoroughly, 
as the whole structure must be built up from such 
fundamental considerations as the presence of 
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moisture and dust in the air, the influence of | 
pressure on freezing and boiling points, the pro- | 
perties of air and water-vapour mixtures, and the | 
law of partial pressures, which are matters not | 
generally understood, particularly in their relation | 
to the physiological actions and reactions of man- 
kind. In this section the experimental method | 
by which the author explains the principles asso- 
ciated with air and water-vapour mixtures are 
worthy of special notice because of its capacity 
to dispel the doubts which the apparently para- 
doxical facts raise in the minds of most students. 

In dealing with the requirements for human 
comfort and in explaining the process of air con- 
ditioning by which each fault is corrected, the 
author shows how the body regulates its tempera- 
ture and how uncomfortable or injurious conditions | 
affect the body processes and its capacity for per- | 
forming its functions. For certain physiological 
reasons the standard of comfort which the body 
demands is different in winter from that required 
in summer, and on the psychrometric chart the | 
appropriate comfort zones are shown, thus graphic- 
ally presenting the results which must be attained 
by a successful system of air conditioning. Under 
this term much is included that is not entitled to 
the name, for, in addition to the air being cleansed 
and circulated, it should in summer be cooled and 
dehumidified while in winter it requires to be| 
heated and humidified. It is shown that any| 
plant doing less than all these is not a true air-| 
conditioning plant and should be described by | 
some other name. 

From this stage the author is able to take up| 
each of the different aspects of the practical side | 
of the work to be done, for, from the engineering | 
point of view, they are quite distinct. He first | 
deals with the winter air-conditioning load and 
explains the method by which it may be estimated. 
He then proceeds to describe the heaters, humidifiers, 
air filters and other plant necessary to complete 
the equipment. The same is then done for the 
summer air-conditioning load with descriptions of 
the necessary refrigerators, dehumidifiers and con- | 
densing apparatus. To introduce this part of the 
subject, the principles of refrigeration are ade- 
quately explained and the nature and properties 
of suitable refrigerants discussed. In a final 
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chapter, temperature and humidity controls™are 
described and mention is made of several applica- 
tions such as window humidistats, thermostats for 
safety and protection, and effective temperature- 
control thermostats. Reference is also made to 
compensated control, the latest development in 
apparatus for the control of temperature and 
humidity, by which indoor conditions are made to 
vary both in winter and summer so as to avoid 
extreme discomfort to persons entering or leav- 
ing an air-conditioned room. For those who are 
taking up the study of this subject, or who wish 
to refresh themselves regarding the developments 
which have recently taken place, this book will 
provide a ready means of attaining their object. 





Lubricating Greases: Their Manufacture and Use. By 
2. N. Kuremearp. London: Chapman and Hall, 
Limited. [Price 75s. net.] 

Tue evolution of modern lubricating greases from 
the original “ farm-cart ” variety provides an excel- 
lent example of the interdependence of different 
branches of technical progress, and in Mr. E. N. 
Klemgard the subject has a painstaking and an 
extremely well-informed reporter. There is some 
evidence that lime soap as an axle lubricant was 
known to the Egyptians as long agoasthe Fourteenth 
Century B.c., but the controlled manufacture of 
greases for specific purposes is approximately con- 
temporaneous with the development of railways and 
steamships. The close supervision of chemical 
composition which characterises present-day grease 
manufacture, however, is associated rather with 
the increasing use of ball and roller bearings, many 
of the former applications of grease lubrication to 
general-purpose machinery having been superseded 
by oil. There are signs that the improved qualities 
of modern greases are winning back some of the 
earlier markets. 

Mr. Klemgard’s monumental survey, which 
extends to more than 870 pages, traces the subject 
from its beginnings to the latest stage of develop- 
ment. Some of the papers presented in the General 
Discussion on Lubrication and Lubricants, held by 
the Institution of Mechanical Engineers in London 
last year, gave indications of the refined technique 


| that this represents, but hardly did full justice to 


the extent of the industry or the amount of research 
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that has been devoted to it, in order to assure the | 
reproduction at will of desired properties. The 
author himself claims no more than that “ grease-_ 
making processes are well on the way to becoming 
scientifically-controlled procedures,”’ but the amount | 
of practical knowledge that is assembled in his book 
makes this appear rather an under-statement. In | 
the correct use of grease it is probable that the | 
average standard of knowledge is lower; new! 
combinations of speed, load, proportions and | 
materials of bearings make it difficult for even the | 
specialist to keep completely abreast of the latest | 
experience in bearing operation. In this respect, | 
the book is one to be recommended to the attention 
of engineers, although the price seems to preclude 
the likelihood of a wide sale among small users 
of lubricants. 


Die Walzlager. By WILHELM JORGENSMEYER. Berlin; 

Verlagsbuchhandlung Julius Springer. [Price 48 marks.] 
DvRInG the past decade, or perhaps even a shorter 
period, and without much obvious evidence beyond 
the annual balance-sheets of companies producing 
ball- and roller-bearings, a minor revolution has 
been taking place in the attitude of design engineers 
towards bearings of these types. For certain pur- | 
poses, usually associated with high speeds and very | 
light loads, or alternatively for very low speeds | 
and loads still relatively light, they have always | 
enjoyed favour; but it is comparatively recently 
that they have come into wider use as components in 
engineering mechanisms of the heavier orders. How 
extensive and varied are the applications for which | 
they are now deemed suitable is well brought out | 
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| data to be gleaned from files of patents, but in the 


present instance the tendency can be condoned, 
in view of the full consideration given to practical 
problems and, particularly, to the numerous special 
applications of ball- and roller-bearings. The book 


is intended primarily for the machine designer, and | 
although the references are principally to German | 
practice, and the tabular data sheets in the cover | 


pocket relate to German standards, there is much 
serviceable information for users of other patterns. 
The illustrations, as in other recent German tech- 
nical works, provide a strong argument in favour 
of a more comprehensive standardisation of drawing- 
office practice than has been attempted in this 
country, but it is of interest to note, in examining 
the great variety of applications portrayed, that no 
simple and effective solution appears yet to have 
been found for the most difficult problem inherent 
in the use of ball- and roller-bearings, namely, that 
of sealing them against leakage of the lubricant. 








Wortp PropuctTion or ALumINtum.—<According to 
statistics issued by the Aluminium Information Bureau, 
Bush House, Aldwych, London, W.C.2, the world pro- 
duction of aluminium in 1937 totalled 482,900 tons. The 
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APPARATUS FOR HIGH - SPEED 
REPEATED-IMPACT TESTING OF 
METALS UNDER SEPARATELY - 
APPLIED STRESS. 


By G. C. Sracer and W. H. Tarr. 


IN an article dealing with the tensile stresses in 

bearing metals cast on to steel and other strips, by 
Professor F. C. Thompson, Mr. A. 8. Kenneford and 
one of the present authors, which appeared recently 
in these columns, it was stated, on page 295, ante. 
that the cracking of bearing metals in internal- 
combustion engines would appear to be due to the 
simultaneous effect of a tensile stress upon which is 
superimposed a rapidly-pulsating compression. It 
was further stated in the article that an apparatus 
had been built to simulate these conditions, and a 
series of results obtained with its aid was given and 
commented upon at some length. It is now pro 
posed to give a description of the apparatus em- 
ployed, which, as indicated, was specially designed 
for the purpose of administering rapidly-repeated 
blows toa test-piece, which could simultaneously and 
independently be subjected to tensile or other 
stresses. Since the frequency of the normal electric 
supply has now been standardised at precisely 
50 cycles per second and as this is of the same 
order as the revolutions of high-speed internal- 
combustion engines, trials were made with a polar- 
ised electromagnet carrying a hammer and moving 
between the poles of a permanent magnet, using 
current from the mains to energise the hammer. 
The first instrument utilised a loud-speaker unit. of 
| the moving-iron type, but although several informa 
tive tests were carried out, it was found impossible 
to control, or compute, the value of the hammer 
blow with accuracy. This difficulty was, however, 
overcome in the apparatus finally adopted, which is 
illustrated in Figs. 1, 2 and 3 on this page. 

A hammer head a, of which the face is a hardened 
}-in. steel ball, is carried by a shaft 6, stayed by 
stretched wires c, and is free to move in the plane of 
the diagram about cup-and-point pivots at d. To 
the hammer shaft is rigidly attached a soft-iron 
armature e, the rocking motion being limited by the 
adjustable stops f, incorporated in the pole pieces 4 
and h of the permanent magnet i. <A coil of wire ) 
surrounds the armature ¢, and is connected through 
flexible leads to a transformer, the primary of which 
was connected to the 50-cycle mains. ‘Thus alter- 
nating flux is induced in e, causing it and the 
| hammer unit to oscillate in the steady field between 

the stops f. To enable the hammer blows to be 
evaluated, the above mechanism, comprising both 
hammer and permanent magnet, is mounted on a 
frame k, pivoted to the fulcrum /, about an axis 
through its centre of gravity, and free to move in 
the same plane as the hammer, the pivots being 
carried on a rigid structure which also carries the 
j}anvil and the simple device for imposing an easily- 
measured tensile stress on the specimen to be 
|hammered, A feature of this device, which is seen 
|in Fig. 3, is that the specimen is free to * float ” 
| endways, but has a stable position corresponding to 
| the lowest position of the weight. Thus, though the 
| specimen elongates under test, the blows continue 


| to fall on the original point of impact. 

When in operation, the hammer strikes the speci- 
men 50 blows per second, and the reaction tends to 
rotate the frame about its pivot away from the 
specimen. This is prevented by the equivalent 
|moment of a suitable balance weight m, Fig. 2. 
| Any change in any of the factors affecting the force 
of the blows, such as the rigidity of the hammer 
| shaft, the intensity of the alternating current, or the 
| strength of the permanent magnet, merely results in 
| the frame taking up a new position of equilibrium 
| where the force exerted by the hammer is the same ; 
{thus the force can be expressed simply as a 
| function of the moment about the fulcrum. A dash 
pot is fitted to damp out oscillations of the frame. 
In order to make the instrument record automatic- 
ally the number of blows before failure, an adapta- 
tion of the synchronous electric clock is driven on 
a circuit through the test specimen until its rupture 


in the 498 pages and 1,207 line drawings and dia-| United States and Germany together accounted for | stops the clock. 


grams of Herr Jiirgensmeyer’s book. Like many | 
German technical works, it displays a tendency | 
to be too comprehensive, making full use of the | 


54 per cent. of the total, the former producing 132,800 
tons and the latter 131,600 tons. Great Britain pro- 
duced 19,400 tons in 1937, compared with 16,400 tons in 
1936. 





| The authors are indebted to the International 
|Tin Research and Development Council for per- 
mission to publish this note. 
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LABOUR NOTES. 


Tue latest official Trade Report of the United Pattern- 
makers’ Association states that although the total 
membership still stands at 11,729, the figures in the 
December record will show an increase of 17. Our 


unemployed list,"’ Mr. Findlay, the general secretary, 
says, “is down by 87, our sickness by 8, and our 
superannuation by 2—a net reduction of 97 for the 





month, the totals being :—-Unemployed 532, sickness, 
244, and superannuation, 268. Regarding the decrease, 
our sheets show that it has taken place within the last 
week or 80, and we sincerely hope it is evidence of in- 
creased prosperity , 


Addressing the shareholders of Messrs. The United 
Steel Companies, Limited. recently, Sir William Benton, 
the chairman, referred to the need for conserving 
stocks of raw materials, particularly scrap and pig-iron, 
in order to ensure a regular flow and so enable the steel 
trade to operate in the manner it should, In the course 
of a comment on Sir William's observations, the writer 
of the editorial notes in the November issue of Man and 
Metal, the journal of The Iron and Steel Trades Con 
federation, says : It is evident that operating on 
the basis of famine and glut benefits no one, the worker 
least of all. There has been a considerable amount of 
organisation created in the trade during the past few 
vears which has been responsible for introducing some 
measure of regulation and control and has resulted in 
the co-ordination of hitherto unrelated activities. There 
is still considerable room for some further extension of 
these schemes, particularly on the raw material side, 
when we hear that of the 1,000,000 tons of scrap this 
country purchased from America last year, 50,000 tons 
is now being shipped to Germany because we have too 
much for our immediate use. Judging from the haste 
to get rid of this surplus, one would think that scrap 
was like fruit—that if kept too long it would go rotten. 
Surely, something can be done to prevent such a state 
of affairs arising 

Writing in the November issue of The Record, the 
journal of the Transport and General Workers’ Union, 
Mr. Ernest Bevin, the general secretary of the organisa- 
tion, alludes to the present trouble in the United States 
between the American Federation of Labour and the 
Committee for Industrial Organisation. He regards it 
as gratifying that “ apart from the chief antagonists, 
there are great forces in the U.S. Labour Movement 
which are working for unity.” “ From an organisational 
point of view,” he goes on to say, * there does not seem 
to be any ground for perpetuating the conflict. In this 
country, we have managed to incorporate in the Trades 
Union Congress craft and general unions, as well as 
unions organised on a purely industrial basis and also 
the professional workers’ organisations. It may be true 
that here there is a greater inclination to compromise 
over our difficulties, but the intensity of difference in 
the States is certainly lessening, and I am convinced 
that unification will develop more quickly than most 
people imagine.” 


In a written reply to a question by Mr. D. Adams 
in the House of Commons last week, Mr. Chamberlain 
said that Sir Hector Hetherington, Principal and Vice 
Chancellor of the University of Glasgow, had agreed 


to act as chairman of the Royal Commission on Work- | 


men’s Compensation and he hoped that it would not 
he long before he could announce the complete com- 
position of the Commission. The terms of reference, 
it was added, were as follows 
report on the operation and effects of the system of 
workmen's compensation sor injuries due to employ- 
ment and the working and scope of the law relating 
thereto, and the relation of this system to other statu- 
tory systems for providing benefits or assistance to 
incapacitated or unemployed workmen and to arrange- 
ments for the treatment of injured workmen and the 
restoration of their working capacity, and to make 
such recommendations, whether by way of amendment 
of the Workmen's Compensation Acts or ctherwise, 
as may appear desirable ; and, further, to consider in 
relation to workmen's compensation and advise whether 
any alteration is desirable in the present position in 
regard to the civil liability of the employer to pay 
compensation or damages in respect of such injuries 
independently of those Acts.” 


Special arrangements for placing disabled soldiers m 
employment have been made in Japan. Government 
grants have been provided for the enforcement ot tre 
measures which include the provision of facilities for 
vocational training and for obtaining vocational guid- 
ance, and the establishment of close co-operation be- 


tween localauthorities andemployment exchanges on the | 


one hand, and employers on the other, for the purpose 


of making arrangements to absorb such labour as it | 
{ | The number of trade disputes involving stoppages Of | membership of the Symposium is 10s.; this will cover 
in the factories that the employment of disabled persons | work reported to the Department as beginning in | advance copies of the 16 papers. 


becomes available, and for carrying out any alterations 





“ To inquire into and | 
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may require The scheme is being administered by the 
newly-formed Board of Disabled Soldiers under the 
control of the Minister of Welfare. 


The Reich Institute for Employment and Unemploy- 
ment Insurance announced last week that the number 


of Germans employed has stood at about 20,800,000 | 


throughout the present year. According to The Times 
correspondent in Berlin, the release, in October, of 
young men from service in the fighting forces and the 
Labour Service resulted in many workers being thrown 
}on the labour market, but so brisk is the demand for 
labour that no difficulty is being found in finding jobs 
for them. A further 48,000 women were employed in 
| October, bringing the total of women in work in 
|Germany to 6,600,000. In Austria there are now 
106,500 unemployed. In the Sudetenland 20,000 men 
| were given work in October, and the total of unemployed 
| is estimated at 200,000. 


| Speaking at Freiberg recently, Professor Schultze. 
Reich University Lecturer Leader, complained of a 
lack of students and lecturers at German universities. 


The need for experts with a technical education was | 


pressing, he said, and the number who left the univer- 
sities each year did not nearly meet the demand. 
vear the demand for trained engineers of all kinds, for 
example, would be about 18,000 
available. In the same way, the reduced number of 
students meant that there were fewer young men with 
the education or desire to teach at the universities, and 
thus little new blood was entering the teaching faculties. 


The Ministry of Labour Gazette states that among 
insured persons between the ages of 16 and 64. the 
percentage unemployed in Great Britain and Northern 
Ireland at October 17 was 12-3, as compared with 
12-4 at September 12. For Oetober, 1937, the percen- 
tage, which excludes the classes brought into insurance 
in April, 1938, was 9-8. 


general scheme, the corresponding percentages were 


12-7 at October 17, 12-8 at September 12, and 10-1 
at October 18, 1937. For persons within the agri- 


cultural scheme, the percentages were 4-3, 4-1 and 3-3, 
respectively 


At October 17, there were 1,408,932 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 84,781 more than 
at September 12 and 249,319 more than at October 18, 
1937. There were registered as unemployed in Great 
Britain, 307,947 persons who were on short time or 
otherwise temporarily suspended from work. This 
was 104,547 less than at September 12, but 131,610 
more than at October 18, 1937. Of persons who 
normally seek a livelihood by means of jobs of short 
duration, there were on the registers in Great Britain, 
64,348 persons. This was 2,375 more than at Septem- 
ber 12, and 10,049 more than at October 18, 1937. 





The total of 1,781,227 persons on the registers at 
October 17 included 1,019,969 persons with claims 
admitted for insurance benefit, 538,565 persons with 
applications authorised for unemployment allowances, 
51,845 persons with applications for benefit or allow- 
ances under consideration, and 170,848 other persons, 
of whom 43,351 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in October, resulted in an increase estimated at 7,200/. 
in the weekly full-time wages of about 117,000 work- 
people, and in a decrease of 12,200/. in those of about 
376,000 workpeople. The principal groups of work- 
people, whose wages were increased, were coal miners 
in Nottinghamshire, Cannock Chase and Leicestershire ; 
blast-furnacemen in Cumberland, North Lancashire, 
Staffordshire and Northamptonshire ; steel sheet mill- 
men in various districts; galvanisers in England and 
Wales; and workers engaged in beet-sugar manufac- 
ture in various districts. The principal decreases 
affected coal miners in Yorkshire, Derbyshire, Warwick- 
shire and Scotland; workpeople engaged in textile 
bleaching, dyeing, printing and finishing; and iron 
ne-idiers and millmen in the Midlands. The changes 
« far reported in the ten completed months of 1938 
ire estimated to have resulted in a net increase of 
255.0001. a week in the full-time wages of about 
2,302,000 workpeople, and in a net decrease of 36,0001. 
in those of about 342,000 workpeople. 


October, about 111,000 had received increases 
greater or equal amounts during the earlier m 
| 1938. 





Next | 
-| increase of nearly 40,000, or 12 per cent. in the preced- 
in excess of those | 


For persons insured under the | 


| 
| 


Of the 376,000 | 
workpeople whose rates of wages were reduced in| 


of | 
onths of | 





‘Nov. 25, 1938. 


| October, was 64. In addition, 11 disputes which began 
| before October were still in progress at the beginning 
of that month. The approximate number of work- 
people involved in these 75 disputes, including work- 
| people thrown out of work at the establishments where 
| the disputes occurred, was 23,000, and the aggregate 
| duration of the disputes in October was about 90,000 
| working days. The aggregate duration of all disputes 
|in progress during the first ten months of 1938 was 
| about 1,210,000 working days, and the total number 
| of workpeople involved in these disputes was about 
236,000. 


| The number of persons insured under the Unemploy 
ment Insurance Acts is estimated once a year by the 
Ministry of Labour on the basis mainly of information 
derived from the annual exchange of unemployment 
| books in the early part of the insurance year. Each 
| insurance year normally begins on the first Monday 
|in July. Some interesting points are brought out in 
the Ministry’s report as to the position at July 4 last 
The number of insured workers, for example, has, not 
unnaturally, increased in industries directly or indirectly 
engaged on re-armament contracts. The motor 
vehicle, cycle and aircraft trades added 36,930 to the 
number of their insured workpeople during the twelve 
months—an increase of 9-9 per cent. following an 


ing year. In general engineering and the iron and steel 
industries, there was an increase of 23.160, or 3-5 per 
cent. In the case of general engineering, there was an 
increase in the preceding year of nearly 57,000, or 
9-5 per cent., so that in two years the motor-vehicle. 
evele and aircraft industries increased the number of 
their insured workers by 23 per cent., and the genera! 
engineering industry by 134 per cent. The explosives 
industry added 7,740 to its workpeople in the twelve 
months, an increase of 33-7 per cent. ; and construc- 
tional engineering 6,720, or 15-9 per cent. 


A survey of the conditions of work of about 28,000 
employees in private shipyards was recently carried 
out by the United States Bureau of Labour Statistics. 
It was found that in August, 1936, average weekly 
hours of all employees were 36-4, with 55-5 per cent. 
| working exactly 36 hours. The highest average hours 
| per week was found among the employees who had 
not been affected by the maximum hours provisions in 


the N.R.A. codes. The N.R.A. code for the ship- 
building industry had stipulated that 36 hours should 
be the maximum hours of work per week. After the 
| invalidation of the code, new contracts entered into 
with the United States Navy allowed a maximum work 
week of 40 hours. 





| A programme of “ demands for immediate settle- 
ment ’ drawn up by the Central Committee of the 
Public Servants’ Federation of France at a meeting 
| held recently in Paris included, (1) complete applica- 
| tion of the coefficient of the cost of living to the mini- 
| mum living wage, the basic value of which should be 
bod (2) a corresponding increase in other salaries 
| while awaiting their total revalorisation; (3) a grant 
| of an interim allowance to pensioned civil servants in 
proportion to that which will be granted to active civil 
| servants ; (4) grant of the same compensation to public 
| servants with provincial salaries, municipal workers and 
| workers in concessionary services. The Federation 
| also decided to request the officers of the General Con- 
| federation of Labour to draw the attention of the 
| Government to the present situation of civil servants 
|and public officials, due to the ever-increasing cost of 
living. While waiting to be informed of the attitude 
|of the Government, the Federations which compose 
| the central Federation should continue, it was stated, 
| their work of collecting information from members in 
order to prepare them for any course of action which 
future events may make necessary. 








Swansea Trnx-Piatr Surements.—During the weekly 
period ending Thursday, November 10, the shipments of 
tin-plate from Swansea Harbour totalled 7,154 tons, 
against 6,411 tons in the previous week, and 8,780 tons 
in the corresponding week of 1937 


Symposium ON Gas-TEMPERATURE MEASUREMENT. 
The Institute of Fuel has organised a Symposium on 
Gas-Temperature Measurement, to take place in the 
lecture theatre of the Institution of Electrical 
Engineers, Savoy-place, Victoria-embankment, London, 
W.C.2, on Friday, December 2. The Symposium will 
open at 10.30 a.m., and there will be an interval for 
lunch from 12.30 to 2.30 p.m., when the second session 


will commence; at the conclusion tea will be served 
Sixteen pers have been prepared by various 
authorities, and while these will not be read at the 


| meeting, reporters will give a brief summary of the con- 


tributions to be discussed at each session. The fee for 
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THE DRYING OF COATED 
WELDING RODS. 


Tue establishment of new industries and the intro- 
duction of new manufacturing processes have brought 
about sweeping changes, during recent years, in the 
amount and character of employment, to which 
economists frequently refer. Their effects are not 
limited, however, to the occupations of individuals ; 
changes of, at least, an equal significance are those 
which have been incidentally induced in the technique 
of existing industries, faced with requirements more 
stringent than those to which they have been accus- 
tomed. A case in point is afforded by the problem 
of drying, at an economically sufficient rate, the paste 
coatings in which welding rods are encased to protect 
the weld metal against oxidation. 

The physical process involved in industrial drying is 
the essentially simple one of encouraging, by the 
application of heat, the evaporation of the liquid 
contained within a material. In theory, the heat may 
be applied by conduction, radiation, or convection, 
but in practice it is found that neither of the first two 
methods is suitable when dealing with pasty sub- 
stances such as the coatings of rods, of which asbestos 
and silicon are typical and commonly-used constituents. 
The governing factor is not the rate of evaporation 
from the surface, but the rate at which the internal 
moisture can flow outward to the surface. The 
relatively high temperatures necessary when drying 
by conduction or radiation are much in excess of those 
required to maintain surface evaporation, and the 
surplus heat causes the surface to harden while the 
interior is still moist, seriously retarding the con- 
tinuation of the drying process. The method usually 
employed, therefore, is that of convection, either by 


passing the rods, on a chain conveyor, through a} 


chamber having an intensive drying action, or by 
charging them in batches, carried on a trolley, into 
a cabinet in which the whole charge must remain until 
every rod is sufficiently dried. The first system is 
most suitable where very large quantities are made of a 
single size of rod, as a uniform drying rate can then 
be maintained ; but its efficiency falls if the through- 
put comprises rods of mixed gauges, as the speed of 
operation must be retarded to that necessary to ensure 
proper drying of the largest size. The cabinet system, 
on the other hand, is usually slower in point of drying 
time per rod, although not necessarily so on a basis of 
tonnage handled. Moreover, drying in a _ cabinet 
which is no more than a heated container does not 
proceed at the same rate in all parts of the interior ; a 
circumstance which operates against its advantage of 
large batch capacity, as the whole charge must remain 
inside until drying is completed in the less efficient 
regions. 

A convection system of drying, which enables either 
type of plant to be used at an accelerated rate, has 
been developed by Messrs. The Spooner Dryer and 
Engineering Company, Limited, Ilkley, and is shown 
in Figs. 1 to 3 on page 618, applied to a cabinet 
in which the welding rods are accommodated on metal 
frames. The special feature of the design consists 
in the means adopted to circulate air through the charge 
by a motor-driven fan. The air currents enter the 
cabinet through a series of slots of tapering section, 
formed in the inner casing of a pressure chamber, and 
travel across the enclosed space to a similar series of 
openings in the suction chamber. Normally the 
pressure chamber forms the base of the unit, and the 
suction chamber the roof, and as the slots extend over 
the full width of the cabinet and are spaced at short 
intervals throughout its length, the finely-divided air 
streams fill every part, leaving no semi-stagnant 
pockets. 


suction chamber the opposite wall ; or pressure cham- 
bers can be arranged above and below material carried 
on a chain conveyor, the suctions being then placed 
at the sides to form a rectangular tunnel. 

Circulation is maintained by a fan, as mentioned 
above, and adjacent to this is a heater, which may be 
of various types. In the plant illustrated, gas-firing is 
employed, there being four thermostatically-regulated 
burners of the Selas type, fitted with pilot-flame thermo- 
stats and gas relays supplied by Messrs. Thomas 
Thorp and Company, Limited, Whitefield, near Man- 
chester. The burners are lighted by pilot flames 
connected to the governors. If any burner ceases to 
function, the gas supply to it is automatically cut off, 
and cannot be admitted again until the pilot flame is 
relighted. The products of combustion mix in the main 
chamber with the volume of hot air which is effecting 
the drying, raising it from a temperature of approxi- 
mately 250 deg. F. to about 270 deg. F. This rate of 
heat input, which can be regulated as required, approxi- 
mates closely to the combined heat loss due to the 
evaporation and to radiation from the casing, in the 
example shown. The four burners are mounted 9 in. 


In some cases the pressure chamber has | became more permanently occupied at the Birmingham 
constituted one vertical wall of the cabinet and the | head office and works, being at first employed more on 


Thorp governor, is shown diagrammatically in Fig. 4, 


| and details of the pilot-flame thermostat and the com- | 


| bined cut-off valve and governor, in Figs. 5 and 6 and 
| Fig. 7 respectively. 

When the pilot-flame thermostat is cold, the con- 
traction of the tubes closes the valves m andr. Both 


the burner cock is open or shut; a back pressure, 
equal to the mains pressure, being built up on the 
upper side of the governor diaphragm. On _ first 
lighting-up it is necessary to heat the pilot-burner 
tube with a taper, when valve m opens almost imme- 


heat expands the thermostat tubes, the valve r also 
opens, relieving the back pressure above the governor 
diaphragm. The burner cock is then closed, and the 
pressure below the diaphragm allowed to fall by leak- 
age through a controllable choke which bye-passes the 
diaphragm, thus permitting the cut-off valve to open. 
The burner cock can then be opened to supply the 
main burner, which is ignited by the pilot flame. 
Should the choke become blocked the cut-off valve 
can shut, but cannot open; and if the gas supply 
fails the valve will also close, even though the thermo- 
stat is still hot. In Fig. 7 can be seen the thermostat 
connections to both sides of the diaphragm within the 
governor casing. 

The cabinet is constructed of light rolled-steel angles, 
with panels of sprayed asbestos, these panels being 
dried after spraying in a cabinet of similar design, but 
provided with a controllable live steam injection to 
regulate the humidity. The surface of the asbestos is 
protected against accidental injury by a coating of 
hard cement. For access to the fan, heater, &c., 
certain panels are constructed as inspection doors, and 
the other panels also can be readily detached if 
necessary. The fan shown is driven by electric motor, 
but belt-driving can be provided where this is more 
convenient. 
bent to a carefully-designed profile in order to discharge 
the air in thin layers without turbulence. It has been 
found in practice that a j-in. rod can be thoroughly 
dried in 15 minutes, and a large output is therefore 
obtainable from a unit occupying only a small floor 
area. 











THE LATE MR. JOHN BFLLISS. 


ALL engineers, whether professionally interested in 
steam machinery or not, will be familiar with the name 


and will, we are sure, share our sincere regret at the 
death of Mr. John Belliss, a director of the firm, which 
occurred, after a few days’ illness only, on Wednesday, 
November 9, in the Queen’s Hospital, Birmingham. 
Born in 1868, Mr. Belliss received his general education 
at schools at Bewdley and Birmingham, leaving the 
latter in 1883 to serve an apprenticeship with his uncle. 


as Messrs. G. E. Belliss and Company. Mr. John 
Belliss, following the custom of the day, passed succes- 
sively through the machine, fitting and erecting shops 


in 1888, became assistant to the works manager. It | 
will be remembered that Messrs. Belliss had an import- | 
ant share in the development of the high-speed recipro- | 
cating engine for destroyers, notable examples being 
H.M. ships Swordfish and Spitfire, built by Messrs. Sir 
W. G. Armstrong, Mitchell and Company, and engined 
by Messrs. Belliss. It was in the supervision of the 
fitting. of such machinery and its official trials for H.M. 
Navy and the Australian Navy that Mr. Belliss was 
concerned in for the next few years, though in 1893, he 





the commercial side, ¢.g., as assistant secretary and 
head of the estimating department. 

The firm continued to be, as it still is, identified with 
high-speed steam engines when the reciprocating type 
disappeared from the destroyer, and electric lighting 
equipment, air compressors, &c., occupied Mr. Belliss’s 
attention. Hé became a director in 1915. He had 
been elected-a full member of the Institution of Mech- | 
anical Engineers in 1897 and, becoming chairman of its 
Midland Branchin 1934, he was ex-officio a Member of 
Council, to which’ he was elected in 1936 on the expira- 
tion of his term of office as chairman, and on which he 
remained until his death. Mr. Belliss took an active 
part in numerous local activities, being president of the 
Birmingham Association of Mechanical Engineers for | 
two years, and being elected president of the Birming- 
ham Chamber of Commerce, with which his connection 
dated from 1917, in the year 1930. Among other 
things, he was a governor of Queen’s College and a 
member of the Birmingham University Advisory 
Board. For some time a member of the Management | 
Committee, his advice was greatly appreciated in con- | 
nection with the organisation of the Birmingham section 











| 


| 





apart, with firebrick dividing walls 3 in. in thickness. 


The method of mounting, and the attachment of the | other less technical fields were wide, and his ungrudging | 74. 





of the British Industries Fair. His activities in many 


valves remain closed if the mains cock is opened, whether | 


The nozzles are formed from flat sheet, | 


of Messrs. Belliss and Morcom, Limited, Birmingham, | 





Mr. G. E. Belliss, who was head of the firm, then known | 
| 





and the drawing office and, completing this training ia 


613 


~ 


personal service and generous financial support in a 
number of social activities will be long remembered. 
Mr. Belliss, indeed, was an excellent example of the 
fact that the calling of an engineer is very far from 
interfering with the performance of the duties of an 
| efficient, useful and loyal citizen. 


| 





|AUTOMATIC TRAFFIC COUNTER.* 


| 
| By G. Brrp, A.M.I.Mech.E., A.M.I.A.E., and F. 
| Garwoop, M.A., Ph.D. 


Some time ago the Road Research Laboratory of 
the Department of Scientific and Industrial Research 
gave a considerable amount of attention to the possi- 
bilities of devising apparatus which would automati- 
cally take a census of road traffic. Both the counting 
and the weighing of vehicles were considered, and 
the main conclusions then reached were :—({1) auto- 
matic counting of vehicle axles could be provided at 
comparatively low cost, and (2) automatic weighing of 
vehicles would require a considerable amount of develop- 
ment work, would not attain a high degree of accuracy, 
and would be costly. As at that time there was no 
particular application in view for such apparatus, 
the problem being a general one, no further action 
was taken. Recently, however, it became necessary 
to take a continuous census, over an extended period, 
of traffic passing over an experimental section of road 
near the Laboratory, at Harmondsworth, Middlesex, 
and as the cost of employing enumerators for this 
purpose would have been excessive, the opportunity 
was taken to develop the automatic apparatus described 
below. 

While it would have been desirable to weigh as well 
as to count the traffic, in view of the conclusions pre- 
viously reached it was decided to proceed with auto- 
matic counting equipment only, relying upon statistical 
information, obtained in the normal way, to convert 
| the number of axles counted into an equivalent tonnage 
| figure. As it was necessary in this case to complete 
| the apparatus in a short time, it was decided to employ 
|as far as possible standard equipment similar to that 
|} used extensively in automatic telephone exchanges 
and street-signalling systems. With the co-operation 
|of Messrs. Siemens and General Electric Railway 
| Signal Company, a satisfactory circuit was evolved 
|and equipment supplied by them was installed on the 
Colnbrook By-pass outside the Laboratory in October, 
1937. It is thought that the following description 
may be of interest to local authorities and others 
| who may be contemplating the installation of equip- 
;}ment for the same uses. It will be apparent from 
what follows, however, that for some purposes simpler 
and cheaper systems would be sufficient. This point 
| is dealt with more fully later. 

The installation is arranged to record automatically 
the number of axles which pass in both easterly and 
westerly directions along the Colnbrook By-pass. 
The axle count is divided into two-hour periods, thus 
giving a detailed distribution of traffic density through 
t the 24 hours. As a special device, known as a 
“wet road clock”’} is used to record the total time 
during which the road is wet throughout the same 
intervals, the two sets of records can be used together 
to give the “ total axles road wet” and “ total axles 
road dry”’ for every two-hour period. The instru- 
ment is read daily and a comparison with the hourly 
traffic census taken by the Ministry of Transport 
enumerators has been made. The results of this com- 
parison are referred to later. A detector pad of the 
“ Autoflex ” type, as used in traffic signalling systems 
of Messrs. Siemens and General Electric Railway 
Signal Company’s manufacture, is employed to register 
the passage of a vehicle. There are two detectors, one 
for eastbound and one for westbound traffic, installed 
in the road outside the Laboratory in the positions 
shown in Figs. 1 and 2, page 614. The pads are uni- 
directional so that if a vehicle crosses them in the 
reverse direction from the normal flow of traffic the 
counter will not operate. The passage of an axle over 
the pads compresses the air in the rubber cells, thus 
momentarily closing a contact in the contact box 
at the roadside which can be clearly seen in Fig. 1. 
The contact boxes are connected to the recording 
instrument, which is mounted on the wall just inside 
the main entrance to the Laboratory, by two 
twin-core 3/0-029 armoured cables, one from each 
pad. 

The instrument itself is enclosed in a glass-fronted 
cabinet 3 ft. 10 in. by 1 ft. 9$ in. and 8 in. deep, 
as shown in Fig. 3. Figs. 4 and 5 show front and 
back views, respectively, of the apparatus removed 
from the case, a light angle-iron frame being used to 
carry the units. The instrument consists of four 





diately, allowing the pilot-burner to ignite. As the | 








* Crown Copyright of article and illustrations reserved. 
+ See Report of the Road Research Board for Year 
Ending March 31, 1937, pages 111-114, and Figs. 73 and 





O14 ENGINEERIN G. a . (Nov. 25, 1938. 


AUTOMATIC TRAFFIC COUNTER. 








Fig.2. 
z X r 
‘© 
= 


— 
ovty 
SI 


WN 


10.0 


NSS 
WX 
\N 


Westbound Only 
Traffic Line 4 


SRAYLVAAF 


oO. . 
< 9.8" Effective Length > 


C.L.of Road 











xR ~ UP I 
, 2 Te 
3 YY = Ww 
<—<«" 5 2 »-> 
. Gy re Traffic Line _ 
. f Vy 2 Eastbound Only 
— yg = 
* Y; es 
= WI > 
5 » 
si Why be 
a By: o 
= Y Y y 
— ej § 
Ys 
& 
Y Y y . 
Fia. | (6504.8) ‘ENGINEERING 
banks, each comprising six counting anits,. The two 


left-hand banks record eastbound axles and the 
right-hand banks westbound axles. Between the 
eastbound and westbound banks at the top of the case 
is a time switch similar to those used in the “ wet 
road clock,” consisting of a conductor ring and two goes . 
sets of 12 contact pieces. The hand of the 24-hour = ¢-. 
mains-driven clock carries three leaf springs, one t : 2 
bearing on the common conductor ring and the other 
two on the two sets of contact pieces, so that the clock 
contacts select the appropriate counting units, east 
and west for each two-hour period, and are carefully 
srranged to switch both units together. Below the 
time switch on the left is a single-pole tumbler switch 
in the 240-volt, 50-cycle mains supply and next to this 
is a Bray Pigmy contactor modified to act as a no-volt 
eut out. At the bottom of the case is a ‘ Transrecter ” 
set comprising a transformer, rectifier, and condenser 
providing a smoothed 50-volt direct-current supply 
for operating the various relays and counters comprising 
the equipment. 

The passage of a wheel or axle over the detector 
pad causes a puff of air to flow from the pad to the 
contact box at the roadside. The connecting pipe 
contains a length of baffle wire to damp out pressure 
waves in the pipe which would otherwise cause the 
ontact to close more than once per axle. The air 
pressure operates a tlap in the contact box carrying a 
contact which is thereby closed momentarily once per ae 
axle, For unidirectional working, a second flap is 
provided, interlocking with the contact flap and prevent Fie. 3. 
ing it from closing when a vehicle traverses the pad in 
the wrong direction. The wiring of the equipment is 
shown in Fig. 6 One side of the detector contacts 
ix connected directly with the positive supply. The aT: ATR TT 5 
other side is connected to all the counting units in 
parallel, the selection of the appropriate unit being 
performed by the time switch, the common arm of 


* ee STROUND 

















which forms the negative return. Each counting 
unit consists of a high-speed relay, a uniselector, and 
an electrically-operated councer, The counter is 
connected directly with the positive supply and to the 
bank contact of the uniselector, On the uniselector 
are two banks of 25 contacts, and on the centre spindle 
two arms or wipers one for each bank. By paralleling 
two of these contacts, one from each bank, and connect 
ng these to the counter it will operate once, i.¢., count 


) 


| a ke ae ee 
one unit for every 25 axles. While each unit on the | od 
counter is therefore equivalent to 25 axles, single a i a | 7?) } 
ixlex from 0 to 25 can be read from a dial attached + Tee “ “Fy be pe ' 
° 


to the uniselector arm The uniselector coil is in 
’ 
;@ :@ :@ or 


wrallel with the high-speed relay 

The actual operation of one counting unit can be 
taken to describe the working of the instrument as a 
whole. The contact being made in the junction box, 
the high-speed relay is energised, closing the high-speed 
relay switch. The detector contacts are then shunted 
intil the uniselector has been energised, breaking the Fic. 4. 
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tors, there are two factors to be considered :-—({1) the 
a accuracy of the instrument itself, ¢.e., the difference 
b b between axles passing over the detectors and those 
| | } actually counted, and (2) the comparison of the actual 
, 7 ? ? a : instrument readings with figures obtained by the 
enumerator, The first is a property of the instrument 

¢] a \ \ which can be controlled to some extent by suitable 
: 4) | 4 4 4 4 4 “] | f] | ; design and adjustment, Discrepancies between axle 
$s0¢.F.) “ENGINEERING” counter readings and enumerators’ records depend, 
| however, upon the following, which cannot be con- 
| trolled : (@) vehicles not crossing the pad; (b) axles 
of two vehicles crossing the pad simultaneously ; and 
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uniselector switch. This stick circuit is necessary | finally wired and assembled before fixing into the case. 
because of the much greater sensitivity of the high-speed For simplicity, two terminal strips are attached to the 
relay compared with the uniselector. The former will | frame, one on each side of the time switch. On each ies clos ag - 
operate on a 3 to 5 millisecond duration of contact, | of these are three terminals, two for leads to the (c) human errors involved in enumeration. 

whereas the latter requires 20 to 50 milliseconds to | detector pads on the road and one for the lead-in of | With regaed -” the gee af Ste yee ay wnt 
operate. The counter requires about } second to | the 250-volt mains supply. [detectens. Were epepinlly, acyuated 60 summer) (irom 


Zz . . 
operate and is energised when the arm of the uniselector'! The total cost of the equipment was about 2501., | inoperative by pedal cyeles, and were paoumationlty 
damped to a greater degree than usual to avoid double 


}counting of vehicles travelling at very high speed. 
| The degree of damping finally adopted was such as was 
| found to give the best results, and while occasionally a 





COMPARISON OF AxLe COUNTER WITH CENSUS ENUMERATION. 


| 





Eastbound | West bound : : ; 
| high-speed axle counts two and a light axle passing 
| near an end of the detector fails to count at all, the 
Date. | Axles recorded by Axles recorded by count is accurate to about 2} per cent. on about 400 
|__— —— na _ yey 7 — . a . aapenas. consecutive axles taken at random, The errors tend 
| Enumera- Axle Axle Counter). Enumera- Axle Axle Counter) “|e cancel each other out, so that over a period during 
| tors Counter. tors. Counter | which more than 400 axles pass, the total error will 
S : # be smaller. This accuracy was checked by recording 
1937. | : : ' axles actually passing over the detectors and those 
December 16 6,209 ‘ — 45 ~— 0-7 6,330 | 6,065 265 4-2 ay call 
os 7| 6 100 “153 2 e. 6273 5 827 148 >.;_ | counted in the same period. 
18 5,515 20 0-0 5,204 4,910 294 56 The results of a comparison, extending over eight 
pi ery a, 34 =, 862 2,874 12 0-4 | 24-hour days, between a direct enumeration of traftic 
2] B10 ST if : Mer Sees 3 1.2 |on the Colnbrook By-pass and the records from the 
29 6 1-7 3790 5.656 134 2-3 | axle counter are shown in Figs. 7 and 8 on which the 
23 6,066 —144 2-4 6,084 5,780 304 5-0 | total number of axles counted by the instrument in a 
Total .. 43,087 | -796 | -1-9 | 41,890 40.353. | 1.467 ay 3-, | two-hour period is plotted against the corresponding 
number obtained from the enumerators’ record, It 








. | is seen that on the majority of occasions the difference 
is making contact on the bank contact which is | including installation, but in cases where the total | between the enumerators’ records and the axle- 
connected to the counter. There is then a circuit | number of axles passing in a given period only is required | counter readings is less than 10 per cent. A prominent 
direct from the negative supply through the selector | enabling the clock and all the counter units except | feature of the results is the fact that the westbound 
arm to the counter and through the counter to the | one for each side of the road to be dispensed with, a | counter appears to miss more traffic than the east bound 
positive supply. | substantial reduction in cost would be possible. The | counter, particularly when the road is busy. While 

It is important that the case housing the instrument | power supply required is 50 volts direct-current for | the sensitivities of the two pads are, in fact, not quite 
should be dust-tight, as dust has been found to cause | the counter and, should some form of portable contact the same, in most cases the difference probably originates 
failures. As can be seen in Fig. 3, white lettering on | strip be possible, the apparatus would be readily | in the fact that a road junction with a roundabout 
the glass front of the cabinet shows the eastbound | removable. Such contact strips, however, are not | is situated a short distance to the east, and the lay-out 
and westbound counters, and the units for the two-| very suitable on roads carrying heavy traffic, and in | of this has the effect of checking the speed of westbound 
hourly periods, also on the time switch the figures | these cases it would probably be essential to install | traffic. Thus, when traffic is dense, fast vehicles 
denotirg the “ watch ” are in white with Noon at the | proper detectors at selected census points. | start overtaking as soon as they have cleared the 
top and Midnight at the bottom. The whole of the} When calibrating the axle counter records against | junction and there will therefore be more overtaking 
instrument is mounted on a steel-angle frame and was | those obtained in the normal way by. census enumera- | among westbound vehicles immediately to the west 
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of this junction than there would be if they had not 
been checked, as is the case with eastbound traffic. 
Consequently, the proportion of vehicles which are 
travelling on the right-hand side of the road, and 
therefore fail to be counted, is greater westbound than 
it is eastbound. 

The daily totals obtained by the two methods are 
compared in the Table on page 615, the totals extend- 


ing over 22 hours of each day ; on some of the days the | 


instrument was not working between 2 p.m. and 4 p.m. 
In view of the fact that the direct enumeration of 


traffic was subject to a human error which at present | 


it is not possible to estimate, the results of the compari- 
son appear to be quite satisfactory. It will be noted 
that the maximum daily errors were 5-3 per cent. 
eastbound and 7-1 per cent. westbound, while over 
the total period of 8 days the errors were 1-9 per 
cent. and 3-5 per cent., respectively. 








LETTER TO THE EDITOR. 


THE GAS ENGINE AFLOAT. 
To tHe Eprror or ENGINEERING. 


Sin,—It is always very gratifying to the author | 
of a paper to feel that his efforts are rewarded by 
the stimulation of discussion. Your comments, there- 
fore, in the article entitled “‘ The Gas Engine Afloat,” | 
appearing on page 537 of your issue of November 4, | 
are welcomed and much appreciated, but I do feel | 
that they can justifiably be expanded with a few | 
further words of explanation. 

I have endeavoured, throughout my paper, to make | 
it clear that in no sense of the word was I “ preaching ” | 
to the marine industry that they should, in future, | 
use gas engines for all purposes. In any case, in my | 
humble opinion, their sphere of usefulness is restricted | 
to the type of craft as specifically dealt with. 

The position is that there seems to be a feeling on 
the part of responsible and distinguished marine 
engineers that the gas-engine industry has neglected 
its duty in a national sense by not having pushed its | 
the marine market. That there has been 
no encouragement for them to do so is emphasised in 
the paper, but that the gas engine industry will be only 
too glad to help the coal industry by developing a | 
marine gas engine, if the demand should 
irise, is equally part of my tale. 

The industry is quite capable of looking after itself 
and keeping itself busy with land orders; there is no 
need for it to expend the time and money in developing 
special marine plants and going through all the teething 
troubles which will be inevitable with any development 
of this nature. If wanted, however, it is willing to 
yo forward with such developments. 

I have been particularly attracted in your leading 
urticle to the historical survey that you give parallel to | 
my own remarks, and even if, through the mists of time, | 
there may be some discrepancies regarding the actual 
fuel consumption of some of these pioneer ships, there 
is at least no difference of opinion as to the fact that, 
judged by modern standards, the consumption would 
he far too high; and that their lack of progress qualita - 
tively was due to there being no need for development 
of this particular prime mover at that time. 

Yours faithfully, 
F. Grppons 


wares on 


necessary 


Sandiacre. 
Near Nottingham 
November 18, 1938 








CONTRACT. 


Messrs. WELLERMAN Broraers, Liwrrep, 223, Atter- | 
cliffe-road, Sheffield, have received a contract from the 
London and North Eastern Railway Company for the 
widening of the island platforms, Nos. 7 co 8, at King's 
main-line station. These platforms, which have 
1ow a combined width of only 12 ft. 6 in., will be made | 
24 {t. wide 


(Cross 








\inckArr Propucrion.—-We have received a copy of | 
the first issue, dated November, of a new monthly tech 
nical journal entitled Aircraft Production, which, we 
understand, is the first periodical in the world to be 
levoted entirely to the technical aspects of aero engine 
and aircraft manufacture. The first issue, which includes 
« message from H.M. Secretary of State for Air, Sir 
Kingsley Wood, P.C., M.P., contains articles on Produc- | 
tion by Spelter Tools, the Assembling of Cylinder Heads 
and Barrels, Heat Treatment, the Manufacture of Aircraft | 
Radiators, Rapid Riveting, Spot Welding, New Electric 
Furnaces, Modern Machine Fools. and other subjects, 
together with a description of the Austin Shadow Factory, 
in which the Fairey Battle bombers are produced. We 
may mention also an article stressing the importance of 
co-operation between production and inspection, by 
Lt.-Col. H. W. 8. Outram, the new Director of Produc- 
tion (Aircraft). The publication is well printed and 
illustrated, and attractively arranged. It is published 
by Mesers. Iliffe and Sons, Limited, Dorset House. 


| 


Stamford-street, London, 8.E.1, at the price of ls 


’ 


| The Journal of the Institute of Metals. 
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We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Air-Conditioning Plant for Benoni Automatic Tele- 
7 Exchange, Witwatersrand, Transvaal ; em - 
ver 8. (T. 28,925/38.) Also for Roodepoort Automatic 
Telephone Exchange, Johannesburg; December 15. 
(T. 29,199/38.) Public Works Department, Pretoria. 

Centrifugal Pump, horizontal -spindle, direct -coupled to 
| an existing electric motor, and all pump accessories, for 
Zuurbekom Pumping Station, Rand Water Board, 
| Johannesburg ; January 11, 1939. (T. 29,195/38.) 


| 
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Composition of Coal Tar and Light Oil. By C. H. 
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PERSONAL. 


Mr. Wittiam Watson, who joined the staff of the 
Shipbuilding Employers’ Federation in 1926, has been 
appointed secretary. 


Messrs. Kirson Pump Sates AND ENGINEERING 
Company, 25, Victoria-street, London, 8.W.1, have 


taken up the manufacture of Aquatole-type chain water 
elevators, formerly marketed by Messrs. Aquatole Manu- 
facturing Company, who ceased manufacture early this 
year. 

Messrs. Assoctarep ConTRisutors have moved their 
offices from 16, York-buildings, Adelphi, London, W.C.2, 
to 46, Albemarle-street, W.1. 

Masor B. H. H. Neven-Srence, D.L., M.P., has been 
appointed Parliamentary private secretary to the Minister 
oF ealth in succession to Mr. ALLAN CaaPpmaNn, who has 
b Parli tary private secretary to the Lord 
Privy Seal. Consequent upon the transfer of Mr. H. W.5. 
Francis, C.B., to be Comptroller-General of the National 
Debt Office, Mr. A. W. Nevitite has been appointed 

rincipal assistant secretary of the Ministry of Health. 
Mr. G. C. Norra, M,C., has been made director of public 
relations in the Ministry. 

Messrs. Kesset (Power Piant), Limiren, are con- 
structing an extension, affording some 5,000 sq. ft. of 
new floor space, at their works in Heather Park-drive, 
North Circular-road, Wembley, Middlesex. New acti- 
vities recently taken up by the firm include the rebuilding. 
reconditioning, and testing of electrical machinery of every 
description on modern lines. 

















NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—_The improvement in the Scottish 
steel trade is fairly well maintained and specifications 
are rather more plentiful. The demand has been of a 
general character, having been spread over a number of 
industries, and it is estimated that the output is fast 
approaching 75 per cent. of capacity. The uncertainty 
regarding prices for next year tends to retard forward 
business to some extent, and in numerous cases only 
near date requirements are being specified. Export 
business is not heavy and the home market is responsible 
for the bulk of the current sales. In the black steel-sheet 
trade, the demand is steadily improving, both on home 
and export account, and inquiries from overseas are very 
encouraging. Galvanised sheets are still slow of move 
ment. The following are the present market quota- 
tions :—Boiler plates, 111. 18s. per ton; ship plates, 
111. 8s. per ton ; sections, 111. 0s. 6d. per ton ; medium 
plates, 131. per ton; black steel sheets, No. 24 gauge. 
in minimum 4-ton lots, 15/. 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
181. 10s. per ton, all delivered at Glasgow stations. 

Malleable-[ron Trade.—In the malleable-iron trade ot 
the West of Scotland, a little better demand is reported, 
which shows that makers are now participating in the 
general trade improvement. The re-rollers of steel bars 
have lately been receiving rather more orders, and al- 
though they have not experienced any great rush of 
business, the outlook is certainly brighter. Prices are 
steady and are as follows :—Crown bars, 131. 5s. per ton 
for home delivery or export ; re-rolled steel bars, 121. 13s. 

er ton for home delivery, and 11/. per ton for export ; 
No. 3 bars, 121. 15s. per ton, and No. 4 bars, 131. 5s. per 
ton, both for home delivery. 

Scottish Pig-Iron Trade.—While there has been no 
very marked change in the demand for Scottish pig-iron 
during the past week, trade on the whole is a little 
better, and the tonnage output is stated to be slightly up. 
With the general industrial position showing an improve 
ment, the makers of Scottish pig-iron should also benefit. 
and there are ample stocks on hand to meet all calls 
The foundry trade is still quiet and the demand from that 
industry is rather slow, but steel makers are taking better 
deliveries. The following are to-day’s market quota 
tions :—Hematite, 61. 13s. per ton, and basic iron. 
5l. 7s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 6l. 0s. 6d. per ton, and No. 3, 5l. 18s 


a, 


| per ton, both on trucks at makers’ yards. 


; 


| Friday, October 28. 








Tae Junior InstrrvtTion or ENGINEERS.—An open 
discussion on “‘ The Status, Qualifications and Remunera- 
tion of the Engineer ”’ was held at the Junior Institution 
of Engineers, 39, Victoria-street, London, 8.W.1. on 
The subject was introduced in a 


| short paper by Dr. Herbert Chatley, M.Inst.C.E., who 
| premised that the essential qualification of an engineer 


McGraw-Hill Publishing Company, Limited. [Price 15s.) | 


United States Department of the 
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Part V. Technical Investigations. Bulletin 1. Trial 
Load Method of Analyzing Arch Dams. [Price 1 dol. 
50 cents.) Bulletin 2. Slab Analogy Experiments. 
[Price 1 dol.) S.A.: Offices of 


Interior. Bureau of 


Denver, Colorado, U. 
the United States Bureau of Reclamation 





was the ability to direct engineering operations. This 


| demanded a knowledge of principles—the generalisation 


of past experience—and personal practical experience 
Modern society depended at almost every point upon 
the technical skill of the engineer, but it could not be 
said that the importance of the profession was adequately 
reflected in its remuneration. It was difficult to suggest 
means by which further recognition should be sought, 
but he thought that every opportunity should be taken 
to impress upon the public, through the medium of the 

. the enormous economic and social value of 
engineering. Erroneous statements concerning engineers, 
and the frequent adulation of mere figureheads, should 
be challenged, and protests should be lodged when 
engineering works were described without appropriate 
acknowledgment to the engineer responsible. Engineer- 
ing institutions should demand to be represented ov 
public commissions concerned with technical problems, 
and should look into the question of 


appointments for 
which inadequate salaries were offered. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—A quietly steady tone con- 
tinued to characterise practically all sections on the 
Welsh steam-coal market last week. Demand, both 
on inland and export account, remained very disappoint- 
ing and buyers generally showed a marked disinclination 
to enter into much forward business at present prices 
and were making purchases only in respect of their bare 
immediate requirements. In spite of the paucity of 
new business, however, most collieries were able to 
maintain operations at the pits at a fair level as sub- 
stantial deliveries still had to be made under existing 
contracts. As a result, although supplies could usually 
be readily secured for early shipments, surplus stocks 
were by no means unduly heavy and there seemed little 
prospect of any early relaxation in prices. A further 
example of the effects of German price cutting com- 
petition was provided during the week. The Tunis 
Tramways, who have used Welsh coals almost exclusively 
in the past, have placed an order for about 6,000 tons 
with German producers. It was reported that the price 
was about Is. 6d. per ton below the Welsh level. Offers 
of best large coals were again only sparingly made and 
with stems for these sorts comfortably filled over some 
while ahead the tone was fully steady. Firm conditions 
ruled for the dry-sized descriptions, which remained very 
scarce and were well booked forward. Other large 
grades and the bituminous sized classes were obtainable 
without much difficulty for early delivery, although 
prices were unaltered. A dull tone was displayed by 
the small kinds, which were in excessive supply to meet 
a very poor demand. Coke was quietly steady while 
patent fuel displayed little animation. Pitwood was 
without change. 

The Iron and Steel Trade.—There was no appreciable 
improvement in the position of the iron and steel and 
allied trades of South Wales and Monmouthshire last 
week. Demand for all products remained very limited 
and works were again only partially engaged. Prices 
were not always so well upheld. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 





Sheffield University.—-The University Senate. in their 
annual report, state there is a demand for men with 
technical qualifications. During the year, 500 notifica- 
tions of vacancies were received from a wide range of 
sources. The report adds: ‘* There was a particularly 
keen demand for men with qualifications in technical 
subjects, especially in engineering and metallurgy, and 
the Appointments Board had some difficulty in finding a 
sufticient number of suitably qualified men to fill all the 
available posts. So far as is known, no graduate of the 
University in engineering and metallurgy in recent years 
has remained unplaced.” The lecture courses provided 
by the Department of Applied Science for workers in 
local industries attracted a larger number of students 
than in any previous year, 931 having enrolled in the 
23 classes provided. 

Tron and Steel.—-Export business in steel and related 
engineering products is reviving slowly. Some valuable 
orders have been received, while inquiries are more 
numerous. Mr. A. R. Knowles, secretary of Sheftield 
Chamber of Commerce, reports: “ We have evidence 
that export trade is improving. The issue of certificates 
of origin by the Chamber for export goods has shown 
improvement lately. Whereas in general during the 
current year the tendency has been for export trade to 
fall off, as judged by our experience as issuers of docu- 
ments, recently there has been a change. We are not 
yet back to the position of a year or so ago, but the 
general tendency is good.” The Anglo-American trade 
agreement is welcomed in Sheffield. Lord Riverdale 
has, in the past few days, expressed the opinion that: 
“It is one of the most momentous trade agreements 
made. It might have far-reaching results. It should do 
Sheffield some good.’ The demand for raw and semi- 
finished materials is on the upgrade. This is reflected 
in a stronger call by local consumers of pig iron and 
hematites. Some concerns have entered into contracts 
for supplies well into the New Year. The scrap market 
has brighter features. A high standard of activity is 
maintained in the heavy machinery and engineering 
branches. Makers of hollow forgings and boiler drums 
are busier. There is a keen call for ironworks’ and steel- 
works’ machinery and related equipment. Foreign 
mining enterprises are relying more and more on Sheffield 
for their supplies of grinding and crushing machinery, 
dredger parts, and ore-washing plant. Business in 
railway rolling stock is showing signs of increasing, and 
the tool trades are now operating at increased capacity. 


South Yorkshire Coal Trade.—Most classes of fuel are 
in better demand on export account. A bigger tonnage 
is available for distribution. The Finnish State Railways 
are asking for tenders for 3,000 tons of screened steams 
for early shipment. Best South Yorkshire hards are 
firmer, but bunker coal is quiet. Cokes find little support. 
The inland position shows further improvement. There 
is a better call for industrial steams. Screened coal finds 
a ready market. Big deliveries of small coal are being 
made to electricity generating stations. Gas coal is 
active, while there is more movement in house-coal. 
The demand for coke shows little change. 








THE insTITUTE OF PeTRoLEUM.—The Council of the 
Institute of Petroleum has elected Professor A. W. 
Nash, M.Se., M.I.Mech.E., M.I.Chem.E., to be President 
for the session 1939-40 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The unsatisfactory state 
of the Cleveland pig branch of trade is slowly but steadily 
improving. Output, while somewhat increased, is still 
light and confined to intermittent make by the temporary 
transfer of basic furnaces to the production of foundry 
iron, but a gradual growth of demand inspires hope that 
conditions will soon justify a resumption of continuous 
output. Makers’ stocks are at a low ebb, and the limited 
production is inadequate for customers’ present require- 
ments. Local foundries are considerably better em- 
ployed than recently and are calling for larger deliveries 
of local iron, now that they have no reserves of Con- 
tinental products and little prospect under conditions 
existing, of drawing further supplies from abroad. 
Merchants have moderate holdings and report an increase 
of home business, but are unable to regain export trade 
lost when foreign buyers were unable to obtain Cleve- 
land brands, and were driven into other markets. Home 
customers are less disinclined, than recently, to negotiate 
for forward supplies, and purchases for delivery over 
periods ahead have been made on the understanding 
that payment will be at prices ruling at the time of 
acceptance of the material. Present stabilised quotations 
are on the basis of No. 3 Cleveland at 109s. delivered to 
local firms. 


Hematite.—The rather rapid change in the statistical 
state of the East-coast hematite industry has placed 
makers in a quite strong position, after several months 
of embarrassing conditions. Stocks are down to near 
norma! level, and much of the iron still stored is not 
only sold but earmarked for early distribution. The 
extra output of the two renovated furnaces recently 
rekindled is well taken by contracts made before the 
stacks were blown in, and has provided little tonnage 
for the market. Buyers continue to accept arrears of 
delivery quite freely and are placing new orders, while 
makers’ consuming departments are absorbing increasing 
tonnage. Merchants are putting through steady home 
business and selling occasional moderate parcels of special 
iron to the Continent. As in the Cleveland pig branch 
of trade, buyers of hematite are prepared to place forward 
orders on terms ruling at time of delivery. A continued 
increase of demand is expected, and producers are not 
without hope that requirements of consumers may call 
for further enlargement of output in the near future. 
Fixed prices stand at the level of No. 1 grade of hematite 
at 133s. delivered to north of England areas. 


Basic Iron.—Basic iron makers have still extensive ton- 
nage accumulations which are, however, being gradually 
decreased by the growing demands of their own steel- 
works, for which the whole of the output is reserved. 
The nominal price of basic is 100s. 


Foreign Ore.—Business in foreign ore is still unheard 
of, and resumption of negotiations cannot be expected 
until much of the tonnage bought has been accepted. 
Consumers have heavy contracts against which to draw 
and little vacant storage room. Imports to the Tees 
to date, this month, amount to 63,270 tons, compared 
with 54,706 tons for the corresponding part of October. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful. Consumers are well covered and new business 
develops slowly. Prices are governed by good medium 


qualities at 27s. 6d. at the ovens. 


Manufactured Iron and Steel.—Buyers of semi-finished 
iron and steel are in the market. They have largely 
cleared stocks and are negotiating for substantial pur- 
chases of some commodities. Producers also have little 
material left on hand. Several branches of finished 
industries are better employed than of late, and further 
orders are coming forward steadily, but much plant is 
still out of operation. The demand is mostly for material 
for home purposes, but stocks of overseas customers 
need replenishing and an expansion of export trade is 
expected. To home buyers, principal market quotations 
stand : Common iron bars, 131. 5s. ; steel bars, 111. 18s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 2. 6d. ; 
steel ship rivets, 151. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
11l. 188.: steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 111. Os. 6d.; steel joists, 111. Os. 6d.; Tees, 
121. Os. 6d.; heavy sections of steel rails, 101. 15s. 6d. ; 
fish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, 
15l. 15s.; and galvanised corrugated sheets, No. 24 


gauge, 181. 10s. 





Scrap.—The demand for light and heavy cast-iron con- 
tinues good. The former readily realises 62s. 6d., and 
the latter Machinery metal is still quoted at 80s., 
but customers are well bought and hesitate to enter into 
further contracts. Deliveries of steel scrap are on a 
considerably improved scale. 











AMERICAN SocleTy OF MECHANICAL ENGINEERS.— 
The two principal awards to be presented on December 6, 
at the 59th annual meeting of the American Society of 
Mechanical Engineers, to be held in New York, are the 
Holley Medal to Professor Francis Hodgkinson, for 
meritorious services in the development of the steam 
turbine, and the Worcester Reed Warner Medal to Mr. 
Lawford H. Fry, for written contributions relating to 
improved locomotive design and the utilisation of better 
materials in railway equipment. At the same meeting, 
the Melville Meda! for 1938 will be presented to Mr. A. I. 
Lipetz for his paper, “‘ The Air Resistance of Railroad 





Equipment,” and the award of the Pi Tau Sigma Medal 
will be made to Mr. Wilfrid E. Johnson. 


NOTICES OF MEETINGS. 


INsTITUTION OF ELecrricat ENG@IngcERs.—To-day, 
10 a.m. and 2 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Meeting of the Jomnt ComMITTEE ON MATERIALS 
AND THEIR TrsTING. Discussion on ‘‘ Non-Destruc- 


tive Testing.” Irish Centre: To-night, 8 p.m., The 
Mansion House, Dawson-street, Dublin. Faraday 
Lecture: ‘The Long Distance Telephone Call—A 


Triumph of Engineering Co-Operation,” by Captain B. 5. 
Cohen. North-Eastern Centre: Monday, November 28, 
6.15 p.m., The Newe House, Pilgrim-street, Newcastle- 
upon-Tyne. ‘* Electric Heating for Merchant Ships,” 
by Mr. H.C. MacEwan. Mersey and North Wales (Liver- 
pool) Centre: Monday, November 28, 7 p.m., The 
Liverpool Royal Institution, Colquitt-street, Liverpool. 
(i) “‘ The London Television Service,’ by Messrs. T. C. 
Macnamara and D. C. Birkinshaw. - (ii) ‘“* The Marconi- 
E.M.I. Television System,”’ by Messrs. A. D.. Blumlein, 
C. O. Browne, N. E. Davis, and E. Green. North-Ireland 
Sub-Centre : Tuesday, November 29, 6.30 p.m., 9, Welling- 
ton-place, Belfast. Informal Meeting. North-Western 
Centre : Tuesday, November 29, 7.15 p.m., The Engineers’ 
Club, Manchester. ** The Mechanism of the Long Spark,” 
by Dr. T. E. Allibone. Jnstitution : Thursday, Decem- 
ber 1, 6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. “Electricity in Coal Mines: a 
Retrospect and a Forecast,” by Mr. R. Nelson. West 
Wales (Swansea) Sub-Centre: Thursday, December 1 
6.30 p.m., The Technical College, Mount Pleasant, Swan- 
sea. Address by the Chairman of the Western Centre, 
Mr. H. 8. Ellis. 

INSTITUTION OF MECHANICAL ENGINEERS. —Education 
Group : To-night, 6.30 p.m., Storey’s-gate, Westminster, 
8.W.1. Informal Discussion : ** Training for the Foun- 
dry,” to be introduced by Mr. J. G. Pearce. Hast Mid- 
lands Branch : Monday, November 28, 7.15 p.m., The 
Welbeck Hotel, Nottingham. Joint Meeting with Tar 
NorrinGHAM Socrety or ENGINEERS. Lecture: “ The 
Gyroscope,” by Professor C. H. Bulleid. Yorkshire 
Branch; Wednesday, November 30, 7.30 p.m., The 
Hotel Metropole, King-street, Leeds. Address on ** Man 
Power,” by the Branch Chairman, Mr, Alfred Roebuck. 
Scottish Branch : Thursday, December 1, 7.30 p.m., The 
Royal Technical College, Glasgow. Thomas Hawksley 
Lecture : ** Television,’ by Sir Noel Ashbridge. Jnstitu 
tion: Friday, December 2, 6 p.m., Storey’s-gate, West- 
minster, 8S.W.1. Extra General Meeting. Third Parsons 
Memorial Lecture: ‘Sir Charles Parsons and Marine 
Propulsion,”’ by Mr. 8. 8. Cook. Scottish Branch : Fri 
day, December 2, 7.30 p.m., King’s Buildings, Maytield 
road, Edinburgh. Thomas Hawksley Lecture: “* Tek 
vision,”’ by Sir Noel Ashbridge. 

Nortu-East Coast INstiruTion or ENGINEERS AND 
SarpesvuttpEers.—Sunderland Branch ; Monday, Novem 
ber 28, 7.15 p.m., The Technical College, Sunderland. 
“High-Speed Steam Engines,”” by Mr. W. H. Spragg. 
Institution: Friday, December 2, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ** Forced Circulation 
Boilers and Their Application for Marine Purposes,” by 
Captain R. E. Trevithick. 

INstIruTION oF CiviL ENGINEERS.—-Tuesday, Novem 
ber 29, 6 p.m., Great George-street, Westminster, 5.W.1. 
‘Improvements at the Royal Docks, Port of London 
Authority,”’ by Mr. R. R. Liddell. 

Roya. Instirution.—Friday, December 2, 9 p.m., 
21, Albemarle-street, W.1. ‘The Scientist and the 
Philosopher,” by Viscount Samuel. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS. 

** RicHMonD CastLe.”’—Single-screw refrigerated-cargo 
motorship for the South-African service ; two-cycle, 
double-acting Harland-B. and W. Diesel engine. Launch, 
November 8. Main dimensions, 474 ft., by 63 ft., by 
37 ft. Built and engined by Messrs. Harland and Wolff, 
Limited, Belfast, for Messrs. The Union-Castle Mail 
Steamship Company, Limited, London. 

* Kina.”’—-Single-screw cargo and passenger motor- 
ship; two-stroke, double-acting Burmeister and Wain 
Diesel engine. Launch, November 5. Main dimensions, 
506 ft. 6 in., by 65 ft., by 41 ft. 9 in. Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Messrs. The East Asiatic Company, Limited, Copenhagen. 

“ Getpre.”’—Lighter. Launch, November 12. Main 
dimensions, 68 ft., by 17 ft. 6 in., by 7 ft. 6in. Built by 
Messrs. Richard Dunston, Limited, Thorne, near Don- 
caster, for Hull owners. 








Powrk TRANSMISSION AssociaTION.—The Power 
Transmission Association, Aldwych House, Aldwych, 
London, W.C.2, which was founded in 1936 to promote 
better mechanical transmission engineering and the 
correct application of industrial drives, was wound up 
at the annual general meeting held on November 2. 
During its somewhat short life a considerable amount 
of good work was done by the Association and by its 
technical committee and advisory organisation. It also 
sponsored lectures, and applications for its booklets 
were received from industrialists in many countries, 
including India, Australia, New Zealand and South 
Africa, and also Japan, Germany and Holland. It may 
seem strange, therefore, that the Association should 
have abandoned its work, but it is understood that, 
although its operations benefited a large and growing 
membership, financial support was disappointing. It is 
understandable that the maintenance of the Association 
by a comparatively few leading companies while others 
withheld the necessary financial support, could not be 





indefinitely justified. 
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STATISTICS OF THE IRON AND 
STEEL INDUSTRIES. 

Nur year 1937 was one of great prosperity for the 
iron and steel industries of the world, greater quantities 
of pig-iron and steel having been produced than in any 
previous year. The actual total for the world output 
of pig-ireon was 102,050,000 tons, and that for steel 
133,280,000 tons. Most of the producing countries 
sppear to have shared in the renewal of activity, the 
only two countries to record a decline in pig-iron 
production, as compared with 1936, being Spain and 
Japan while the only country which produced less 
steel in 1937 than in 1936 was Spain. The output of 
pig-iron and ferro-alloys in the United Kingdom, 
during 1937, was 8,493,100 tons, the annual total having 
increased steadily since 1932, the year of depression, 
when only 3,574,000 tons were produced. The 1913 
pre-war total of 10,260,315 tons, however, still stands 
is the highest total ever recorded. On the other hand, 
the United Kingdom production of steel ingots and 
castings for 1937, namely, 12,084,000 tons, was greater 
bv over 1,000,000 tons than that for 1936, and is 
higher than the total for any previous year. The 
wgregate for 1913, it may be of interest to note, was 
7,663,876 tons. The figures given above are taken 
from the annual volume of Statistics of the Iron and 
Steel Industries, compiled and published, price 10s. 6d. 
post free, by the British [ron and Steel Federation, 
Steel House, Tothuill-street, London, S.W.1. This 
edition, which is that for 1938, follows fairly closely 











the general lines adopted in these volumes during the | 


past seventeen years, the book being divided into two 
main sections, the one dealing with production statistics 
relating to iron, steel, coal, coke, iron ore, &c., and the 
other with tariffs, import duties and regulations in 
respect of iron and steel products. 

\ general perusal of the 278 tables of data contained 
in the statistics portion of the volume reveals many 
facts of interest. It is shown, for example, that 
Russia has more than doubled her output of pig-iron 
since 1933, her production for 1937 being 14,290,000 
tons, and that for 1933, 7,020,000 tons. Similarly, her 
output of steel ingots and castings for 1937, namely, 
17.550,000 tons, is treble that for 1932. Germany’s 
annual production of pig-iron has been approximately 
double that of the United Kingdom during the past 
three years, but, on the other hand, our steel produc- 
tion, in the same interval, has increased at a greater 
rate than that of Germany. The United States is, of 
course, easily the largest iron and steel producer, 
manufacturing more than a third of the world’s 1937 


total of both pig-iron and steel. Figures for iron- | 


ore production during 1937 are not vet complete, but 
from the data so far collected it appears that the 
United States leads with 72,166,000 tons, France is 
second with 37,179,000 tons, and Russia is likely to be 
third, her figure for 1936 having been 27.480,000 tons. 


Sweden is fourth with 14,719,000 tons, but is closely | 


followed by the United Kingdom, which produced 
14,214,000 tons. For the first time, statistical tables 


have been included in the volume showing the con- | 8.W.1, quoting reference No. 14,763/38. 
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sumption of imported iron ore in the United Kingdom. 

| From these it appears that, last year, we imported 
6,193,000 tons of ore, 42 per cent. from France and 
| French North Africa, 20 per cent. from Sweden and 13 
| per cent, from North Spain. 








| ENGINEERING TRAINING AND 
EDUCATION. 


| dnstitution of Chemical Engineers.—The arrangements 
| for holding the examination for associate membership 
| of the Institution of Chemical Engineers in 1939 are 
|now complete and further particulars and application 
| forms, which must be returned by December 20, may 
| be obtained from the Hon. Registrar of the Institution. 
|56, Victoria-street, Westminster, London, S.W.1. 
| Copies of the memorandum, * The Training of a 
| Chemical Engineer,” are also obtainable from the 
| Registrar. 








ANGLO-AUSTRALIAN ComMMerRcE.—The Department of 
Overseas Trade informs us that Mr. J. R. Adams, H.M. 
Trade Commissioner at Brisbane, is now in the United 
Kingdom on an official visit. He will be at the Depart- 
ment during the week commencing Monday, December 5, 
for the purpose of interviewing manufacturers and 
merchants interested in the export of United Kingdom 
goods to Australia, after which he will undertake a short 
tour of certain industrial centres in the Provinces. Firms 
desiring interviews with him should communicate 
with the Department, at 35, Old Queen-street, London, 
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a propeller, when it is in position behind a moving 
bull. 

The fundamentals of propeller theory were formu- 
lated by Rankine and Froude more than seventy 
years ago, but it is only since the general establish- 
ment of experiment tanks, and the development of 
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sensitive recording apparatus for use in conjunction 
with them, that rapid p has been made in 
the correlation of model and full-size work. The 
acceleration of propeller investigations is well illus- 
trated by the numbers of papers on the subject 
presented to the technical institutions of the 
maritime nations. 'Taking the Institution of Naval 
Architects as an example, in the first 25 volumes 
of its Transactions covering the period from 1860 to 
1885, the index shows that there were 19 papers 
on propellers. In the next twenty-five years, 22 
propeller papers were contributed, and in the third 
quarter-century there were 33 directly bearing upon 
the subject, in addition to many others on various 
aspects of ship propulsion, into which propeller 
design entered more or less incidentally. These 
figures relate to one institution only ; when account 
is taken of the other scientific societies, most of them 
of more recent foundation, which are accepted media 
for the publication of official and private researches 
of this kind, the total of published papers, based on 
actual observation of model and full-size propellers, 
must now amount to many hundreds. It is an in- 
teresting commentary upon the state of the science 
of propeller design and construction, however, that 
the propellers with which the Queen Mary won the 
North Atlantic record weighed some 10 per cent. 
less than those. originally fitted to her and which, 
presumably, embodied the most advanced know- 
ledge available when the vessel was constructed. 

That the progress made is not more rapidly 
consolidated is largely due to the concurrent 
refinement of the experimental apparatus employed, 
with which may be included the mathematical 
processes by which observations are developed into 
theory and the theory applied to practice. One 
such forward step may sterilise a great deal of 
earlier data, until it can be re-examined under com- 
parable conditions. Moreover, parallel development 
in the size, speed and powering of ships, and to a less 
extent, in the materials and methods of construction 
employed, require either extrapolation from existing 
information or the extension of previous researches 
to meet the new conditions. There was no reason 
to suppose, therefore, that the symposium of papers 
on the science of propeller design, which the North- 
East Coast Institution of Engineers and Shipbuilders 
arranged to hold last spring, would fail to attract a 
sufficiency of new material to occupy a two-days’ 
meeting ; and it is evident, now that the 10 papers 
and the discussion are available as a complete 
volume,* that the decision to hold the meeting has 
brought together information regarding a consider- 
able amount of recent work, which otherwise would 
have entailed much labour to extract from the 
various reports and periodicals wherein such re- 
searches are normally enshrined. 

Considering the papers as a whole, however, it is 
possible to feel a certain sympathy with the contri- 
butor to the discussion, who regretted that so much 
space was devoted to models and their measure- 
ments, and so little to the practical problems that 
confront the naval architect in designing a propeller 
for some particular ship, or in seeking the reasons for 
some shortcoming that it may display in service. 
The impression given by a first perusal of the papers 
is that the design of propellers, once the province 
of the engineer, and now the responsibility of the 
naval architect, is rapidly becoming the preserve of 
an exclusive sect of mathematicians, and that only 
those who are prepared to consecrate their lives to its 
study can hope to absorb the requisite knowledge 
or to acquire the skill necessary to apply it. 

Such an impression is only partially warranted 
by the facts. It is probably true to say that at 
least three-quarters of the 30,000 or more propellers 
at present in use on sea-going vessels could be 
improved upon to a material extent if critically 
examined in the light of the latest tank researches ; 
but it is equally true that many satisfactory pro- 
pellers have been and are being designed, without 
reference to the more elaborate mathematical 
investigations, by men whose competence lies rather 
in the ability to learn by their own and others’ 
experience. 

Professor Sir Westcott Abell, when opening the 

. Symposium on “Propellers. "1938. Newcastle-on- 
Tyne, The North-East Coast Institution of Engineers 


and aa ae London: Mesars. E. and F. N. Spon, 
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discussion, confirmed this fact from his personal 
experience, observing that he had not yet been able 
to design a bad propeller—“ that is, a propeller 
which was distinctly bad.” We believe that Rear- 
Admiral Dyson, U.S.N., after much close study of 
propeller problems, was led to comment in some- 
what similar terms on the difficulty of designing a 
really bad propeller. “I have realised,” continued 
Sir Westcott, “that it is possible to get a good 
average efficiency with an ordinary shape of blade 
with reasonable dimensions, and . that con- 
siderable research is necessary before [ can hope to 
improve the average efficiency more than, say, 
5 per cent.” The complaint should not be that so 
much time and space is devoted to model work, in 
the 7'ransactions of the learned institutions, but 
that so little is heard from those who have been 
successful, in everyday practice, in evolving a work- 
able technique, combining the more readily applic- 
able results of tank investigations with the practical 
experience which they alone possess. This, however, 
implies a much more communicative attitude, on the 
part of owners and superintendents, who are in a 
position to disclose service results, than has been 
in evidence in the past. No doubt much data of the 
kind has come into the possession of tank staffs, in 
the course of work done on private account, but, by 
reason of that circumstance, they are precluded 
from making public use of it. A greater freedom in 
this respect is a prime essential, however, if the 
experimental and the practical aspects of propeller 
design are not to become, in relation to ship propul- 
sion, as widely separated as are astronomy and 
horology in the science of time nueasurement 


RECENT COAL-MINING 
DEVELOPMENTS. 


THAT we are making better use of our coal 





resources than was the case a few years ago will be 
clear to anyone who studies the relevant statistics, 
such as those issued by the Electricity Commis- 


sioners. These show a progressive reduction in the | 


average amount of coal required to generate a 
unit of electricity, though at the same time the 
annual consumption of coal is increasing, owing 


to the larger quantities of electricity produced. | 


This state of affairs, which is also common to other 
industries and in most countries, provides one 
explanation of the statement contained in the 
seventeenth Annual Report of the Secretary for 
Mines,* that in spite of the general increase in 
industrial activity, the world output of 1,280,000,000 
tons in 1937 was only about 5 per cent. greater than 
in the previous year. This is, however, the highest 
figure ever recorded, except in 1929, when the 
output was about 2 per cent. greater. It is less 
surprising, perhaps, that almost the whole of this 
increase took place in the European coalfields. 
In Germany, including the Saar, the output was 
25,750,000 tons, in Great Britain, 12,000,000 tons, 
and in Poland, 6,000,000 tons higher. On the other 
hand, the output in France and Russia actually 
declined by about 1,000,000 tons each. The total 
output for Europe, excluding Russia and Spain, 


for which data are not available, was 565,000,000 tons, | 


or 51,000,000 tons more than in the previous year. 


In the United States, the output was 442,000,000 | 


tons, or only 1,000,000 tons more than in 1936. 
It is obvious that these figures can only be put 
on record as a matter of interest. Discussion is 
impossible without a much greater knowledge of 
all the factors involved. 

Turning to this country in more detail, the 
quantity of coal available tor consumption for all 
purposes was 181,750,000 tons. This was nearly 
6,000,000 tons more than in the previous year and 
8,250,000 tons more than in 1929. Recovery, we 
are glad to say, has been rapid and continuous since 
1933, when the output was 148,330,000 tons. 
Particular attention is called to the steady rise in 
the amount of coal used by gas and electricity 
undertakings. In 1933, the combined consumption 
was 26,500,000 tons, but this had risen to 33,000,000 
tons in 1937, electricity undertakings accounting 





* Seventeenth Annual Report of the Secretary for Mines 
ind Thirtieth Annual Report of H.M. Chief Inspector 
of Mines. London: H.M. Stetionery Office. [Price 4a. 
net. | 
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for two-thirds of this increase. The consumption | persons were killed, the cause being a badly-fitting 
| of coal in the iron and steel industries also increased | cover plate on the switchbox of a coal-cutting 
| by 10 per cent. Moreover, cargo shipments showed | machine. When the current was switched off, 
}a rise from 23,700,000 tons in 1936 to 24,200,000 | flames were transmitted to the outside atmosphere 
| tons, and this improvement was general from all| through the gap, and ignition of the firedamp 
| ports except those on the east coast of Scotland,| occurred. At the other accident, at Skellyton 
| the shipments from the Bristol Channel ports being | Colliery, Lanarkshire, two persons were killed 
|the most satisfactory. As some consumers know | owing to firedamp becoming ignited by a spark 
|to their cost, the average net selling value of coal from an electrically-driven fan. Compared with the 
j}at the mine increased from 14s. 0}d. to 15s. 2}d.| previous year, there was a gratifying reduction in 
per ton, a figure which was the highest for ten | the number of deaths and persons injured in explo- 
years. Export prices also made a distinct upward | sions due to naked lights. Legal proceedings were 
|movement. It is interesting to note that this | taken ina number of cases with the object of drawing 
| rise in price was accompanied by a greater use of | the attention of colliery managers to such points as 
|machinery. The number of mechanical conveyors | the fencing of machinery and ventilation. Failing 
| increased from 6,727 in 1936 to 7,300 in the year | to provide proper means of egress, to maintain air 
under review, while the number in 1928 was only | ways, and to erect efficient supports for the roof 
2,856. There was also a great increase in the pro- | were also reasons for prosecution. 

portion of machines driven by electricity. The 
number of coal-cutting machines increased from | 
7,600 in 1936 to 7,781 in 1937 and, here again, | NOTES. 

electricity has in many cases supplanted compressed! [yx LxstiruTION OF BRITISH AGRICULTURAI 
air, the proportion driven by the former having | ENGINEERS. 

risen from 50 per cent. in 1928 to 64 per cent. in 
1937. Regarding the use of pneumatic picks, 
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| AN inaugural meeting of the Institution of British 
the quantity of coal dealt with by this equipment | ene Raginesss was held - Hobart ome, 
hom sieem tem Wille mene. then LeGeeee tens! ilton-street, S.W.1, on Friday last, November 18. 
: 28 ® =r . an , | As reported in ENGINEERING, vol. cxlv, page 657 
in 1928 to 13,750,000 tons in 1937. | (1938), the proposal to form such an institution has 

Dealing with the subject of fuel treatment and | }.¢) under consideration for some time, a committee 
utilisation, the report states that during the year |}, ying been formed in February last to prepare a 
the total production of motor spirit from indigenous detailed scheme. This meeting was followed by 
materials reached 100,000,000 gallons for the first | others, and on May 24, a public meeting was held at 
wane, this being an increase of nearly 9 per cent. the Institution of Mechanical Engineers, at which 
over the figure for 1936, and of 85 per cent. Over | this scheme was approved, and a committee was 
| that for 1934. Other refined light oils, to a total of | appointed to adjudicate on applications for member 
14,900,000 gallons were also produced. About | ship in the various grades. The chair was taken at the 
35 per cent. of the motor spirit resulted from hydro- | inaugural meeting by Lt.-Col. Philip Johnson, and 
genation, and 34-5 per cent. from coke ovens. In| the occasion was taken to explain the objects of the 
addition, 114,000,000 gallons of creosote and — Institution to a wider audience. Among other 
heavy oil were produced from coal tars obtained | points brought out was that the position of agricul- 
tural engineers was much better established in a 











from the carbonisation of coal and from the dis- | 
rows . : 2 2 a ua " ° . . » . . . 
tillation of shale. In 1936 the corresponding figure | number of countries abroad than in this country, a 
cy op ange gallons. Just over yr samp eer} number of colleges for training such engineers having 
of coal were burnt in pulverised form, about a thire | been established, for example, in France, while their 
of this being consumed in public generating stations | .+,+us was also well established in Germany and 
}and another third in cement and other kilns. In Russia. It was mentioned that there is a Chair of 
: } 3 ieee, . ore for | a.» P - , . — . 
addition, 1.200 tons of pulve tised Furl wert une for | Electro-Farming at Madrid University, and that 
jcentral heating, compared with 200 tons in 1936, | degrees in agricultural engineering are obtainable 
| the reason being the ease with which it can be! + soveral universities in the United States. As a 
|handled and controlled. It is also stated that | pout of the more definite status of such engineers in 
| 96 per cent. of the pulverised fuel used for steam | foreign countries, important positions in agriculture 
raising was burned under water-tube boilers, and occurring in British territories were often lost to 
| 73 per cent. under such boilers of over 75,000 lb. | British applicants. It was stated at the inaugural 
| .r "o * . , . say «6 , . - 
ae hour capacity. During the year, 234,304,000,000 meeting that the enrolment of members had begun. 
| cub. ft. of gas was produced at coke ovens, of which | Phere are six grades of membership, comprising 
| 27.486,000,000 cub. ft. was sold to gas undertakings, | honorary members. members. associate members 
The Shefie Yaw ‘ . > af er. a : x ‘ 
| The . heffie ~ Gas Company being the largest | associates, companions and students. Full par- 
_ te "ractically the whole of the remainder | tieyiars of the qualifications for each grade can be 
poe 7 = meet eqrenee obtained from the secretary of the Institution at the 
| The thirtieth annual report of H.M. Chief | offices in Hobart House. It may be mentioned. 
| Inspector of Mines, which forms part of the same | jn conclusion, that a letter was read at the inaugural 
| Blue Book, deals in detail with the accidents which | meeting from the Minister of Agriculture and 
| occurred in mines during the year under review. No}! Fisheries expressing cordial approval of the aims 
less than 859 persons were killed and 3,363 seriously | and objects of the Institution. 
jinjured. In addition, 140,465 persons were dis- 
abled for more than three days. This is a high 
| percentage of the 803,359 persons who were employed 











Co-OPERATION IN INDUSTRY. 


There was a record attendance of about 1,100 
either above or below ground. Of the 3,838 persons | members and guests at the Annual Dinner of the 
killed or seriously injured underground, 1,952, or| British Electrical and Allied Manufacturers’ Associa- 
just over half, were the victims of falls of ground. | tion, which was held at Grosvenor House, London. 
|The cause in another 982 cases was the haulage | on Thursday, November 17, under the presidency 
| plant, and only 122, or 3 per cent., were killed | of the Earl of Derby, K.G. The principal guest was 
or injured by explosions. As regards the large! Lord Derby’s son. the Rt. Hon. Oliver Stanley, M.P.. 
number of accidents due to falls, the position is President of the Board of Trade, who. in responding 
described as very disturbing; too often the | to the toast of “ His Majesty’s Government,”” made 
cause is carelessness, such as neglect of the simple an eloquent appeal for some form of industrial co- 
precaution of standing clear of the coal it is desired | operation which would enable us to meet the 
to bring down, failure to secure a clear line of | « unification, regimentation and control of competing 
retreat, and improper methods of withdrawing the | industries in other nations.” Even to-day, man for 
sprags. As is truly pointed out, the remedies for | man and industry for industry, said Mr. Stanlev. 
this state of affairs are easy, though it seems difficult | we could stand up to apy competition from an) 
to apply them. |country in the world. But it was not now a case 
| (The most serious explosion was that at Holditch | of firm against firm, but of firm against industr; 
Colliery, North Staffordshire, and resulted in the | and of firm against country. Very often we were com- 
loss of 30 lives. This was caused by a fire in a long- | peting against the resources of 80,000,000 people 
wall face when preparations were being made to| and no firm, however great its resources, could hope 
erect stoppings to isolate the fire. Open sparking | todo that. We did not want slavishly to adopt the 
| at electrical apparatus caused two explosions. As | technique of these countries, but without doing that. 
the result of one of these, at Markham Oolliery, nine | surely we could find some intervening method, some 
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form of voluntary co-operation, which would give 
us a chance of meeting competition of that kind on 
a fair basis. What he would like to see was an 
arrangement between countries which would be fair 
to them and also to ourselves, and would give both 
a chance of trade in neutral markets, which would 
give a fair return. Agreement by negotiation, how- 
ever, could not be obtained until those with whom 
we negotiated were shown that unless they played 
the game we were willing and able to fight and beat 
them. The toast to which Mr. Stanley’s speech 
was a reply, was proposed by Mr. V. Z. de Ferranti, 
who said that during the ten months ending October 
last, the United Kingdom exports of electrical appa- 
ratus were 18-6 per cent. higher than during the 
same period last year. The toast of “ The Guests ” 
was proposed by Lieut.-Colonel K. Edgecumbe and 
was replied to by Sir George Lee, while that of “ Our 
President ” was proposed by Lieut.-Colonel R. K. 
Morcom, and acknowledged by the Earl of Derby. 


STANDARDISATION IN THE ELEcTRICITY-SUPPLY 
INDUSTRY. 

Speaking at the Annual Dinner of the Mersey and 
North Wales Centre of the Institution of Electrical 
Engineers, which was held in Liverpool, on Monday, 
November 21, Sir Cyril Hurcomb, chairman of the 
Electricity Commission, asked whether the electricity 
supply industry, having solved the problem of fre- 
quency standardisation, would be content to potter 
along towards the standardisation of systems and 
voltages, little by little and bit by bit, at individual 
discretion. This problem was the most urgent of 
those now remaining, but could be reduced to man- 
ageable proportions, if looked at in close detail. 
{t present, there were 190 undertakings supplying 
alternating-current at non-standard voltages, 102 of 
which were supplying at below the standard of 230 
volts. These were not all by any means small under- 
takings and certain advantages would accrue to the 
2,000,000 consumers they served by the change. | 
Effort might then well be concentrated on bringing 
these voltages up to standard and leaving out of 
the picture for the time being supplies given at 
240 volts and 250 volts. For the first time, the 
Commissioners had ascertained the number of con- 
sumers connected at the different voltages, the 
result being as follows: On the alternating-current 
system there were 8,200,000 consumers, of whom 
4,400,000 were supplied at 230 volts, while two 
groups of 1,900,000 were supplied at above and 
below standard, respectively. On the direct-current 
system, there were 1,100,000 consumers, 400,000 of 
whom were supplied at the standard voltage. 
Another 400,000 were supplied at a pressure below 
standard, while 300,000 were supplied at a higher 
figure. If the problem were narrowed as he had 
suggested, about 100 undertakings. serving 2,000,000 
consumers and with a connected load of 6,000,000 | 
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the exhibits are grouped. Under the label 
“Research Department,” for instance, there are 
some informative examples of old and new methods 
of extruding non-ferrous materials, a series of 
exhibits illustrating the adhesion of electro-deposited 
metals and of finishing and protecting parts against 
corrosion of various types, as well as a large number 
of exhibits bearing on explosives and projectiles, 
such as the methods of measuring the rate of 
detonation and muzzle velocity. The Duda camera 
shown in this section, is interesting in construc- 
tion and from its capacity for making exposures of 
only about one-millionth of a second. The examina- 
tion of parts by X-rays and radium is also fully 
illustrated. Two sections which most people will, 
no doubt, find unexpectedly well developed are 
those relating to air-survey map making, as part of 
the routine work of the R.E. surveyor ; and water 
supply and sanitation in the field, which is part of 
that of the R.A.M.C. From another aspect, the 
methods of intereommunication in the field are 
notable, particularly an 8-cwt. wireless truck with 
a 12-volt accumulator power supply. The work of 
the Royal Engineers is represented by models of 
bridging equipment, &c., and that of two other 
arms, viz., the R.A.S.C. and R.A.O.C., is shown 
both by models and actual parts, such as a full-size 
lay-out of the machinery of a light tank. Two 
important sections, those relating to the training 
of boy artificers and instruction in vehicle driving 
and maintenance, are well worth attention. For a 
fuller description of what is being done in these 
directions reference might be made to the short 
account of the Military College of Science, Wool- 
wich, given in ENGINEERING, vol. exlv, page 459 
(1938). To those interested in technical education, 
we suggest perusal of the examination papers for 
both boys and men, which indicate that a very 
satisfactory standard of efficiency has to be main- 
tained. The exhibition was opened on Friday, 
November 18, by The Rt. Hon. L. Hore-Belisha, 
M.P., Secretary of State for War, The Rt. Hon. the 
Viscount Nuffield, D.C.L., being in the chair, and 
being supported by Major-General J. H. Beith, 
C.B.E., M.C., Director of Public Relations, War 
Oftice ; Colonel Sir Henry Lyons, D.Sc., F.R.S., Chair- 
man, Science Museum Advisory Council; and Colonel 


E. E. B. Mackintosh, D.S.O., Director, Science | 


Museum. Colonel Mackintosh and his staff are 


again to be complimented on the attractive, yet 
thoroughly practical, way in which the exhibition 
has been arranged. 
the exhibition, we suggest, has something to show 
those responsible for displays at industrial exhibitions | 
in the art of creating interest by clear and concise 
description. 


Apart from its primary object, 


Tue Work or THE INDIA StroRE DEPARTMENT. 


The India Store Department, London, exists to | 


kW. would have to be dealt with. In considering place orders for the Government of India with 
this problem, the Commissioners had in mind a de- | various departments of the Government in this 
tailed inquiry into the position on the limited lines |country and to enter into contracts for stores of 
indicated, and this inquiry would be undertaken in | all kinds both with British and foreign firms. The 
close consultation with the authorities, to ascertain | extent of its activities is disclosed in a Report on 
such information as cost and whether this cost | jts work during the year ending March 31, 1938, 
would be reasonable or unreasonable in relation to| which has recently been issued from the office of 
the advantages gained. A practicable time-table | the High Commissioner for India. Actually, 12,101 
would also have to be worked out. It might then be | contracts, of a total value of 2,244,412/., were placed 
feasible to plan a course of action which, within a| and 24.319 tons were shipped. Orders for stores 
reasonable time and without undue disturbance of | to the value of 1,047,639/. were placed through 


either the authorities or their customers, would set departments of H.M. Government, mainly for | 


us one stage farther on the road to complete stan- | military requirements, and the value of the con- 


dardisation. If this could be achieved, a source of | tracts placed in countries other than Great Britain 
loss, inconvenience and irritation to consumers! was 156.977/. The average value of each contract 
would disappear, and the general advantage of the | was 185/. Among the most important orders during 
industry would be promoted. ‘the year were those for Vickers Carden Loyd 
; | tanks of a value of 325,000/. and for penstock pipes 

SCIENCE IN THE ARMY. for the Pykara Hydro-Electric Scheme, the value 

From now until February of next year, a greater | of which was 82,154/. The overall length of this 
opportunity is presented of learning something of | penstock is about 1} miles and its weight is 3,000 
the organisation, equipment and training of H.M. ltons. The pipes were manufactured by a Polish 
\rmy than has occurred in the past, in spite of | firm, but the order for the generating sets, valued 
tattoos, tournaments and so forth, since for this | at 52,930/., was placed in this country, though the 
period an exhibition entitled “Science in the | contract for the turbines was sub-let to a Swiss firm. 
Army ” is being held at the Science Museum, South | The continued expansion of this and other hydro- 
Kensington. It will be correctly inferred, how- | electric schemes in India led to the purchase of a 
ever, that the strictly military side is not | number of transformers. Six of these had a capacity 
stressed ; on the other hand there is much of interest | of 6,000 kVA each, and were fitted with on-load 


Attention is called to the growing tendency during 
recent years to rely on specifications rather than 
patterns as an indication of material and work- 
manship. This tendency is largely due to the work 
of the British Standards Institute and has noticeably 
affected the incidence and cost of inspection. It is 
remarked that the necessity for the inspection of 
plant during manufacture has been amply proved by 
the frequency with which the use of doubtful 
material or questionable practice has been dis- 
covered. Pungent criticism is also made of the 
habit of indenting for small quantities of stores of 
trifling value. The cost of complying with these 
often exceeds the value of the article. Some striking 
illustrations of thoughtlessness in this respect are 
given and should appeal to the most callous. 
For instance, a demand was received for 12 in. of 
medal ribbon, value 5d., but just before the order 
was placed an amendment was received increasing 
the quantity to 13 in. ‘‘ The postage on the express 
letter alone must have exceeded the value of the 
ribbon.” 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


TuHE first ordinary general meeting of the new 
session of the Institution of Mechanical Engineers 
was held on Friday, November 18, at Storey’s 
Gate, St. James’s Park, London, 8.W.1, the chair 
being occupied by the president, Mr. David Roberts. 
The meeting commenced with a tribute from the 
President to the late Mr. John Belliss, Member of 
Council, the members standing for a few moments 
as a mark of sympathy and respect. Mr. Roberts 
recalled that in addition to being a member of 
Council, Mr. Belliss was chairman of the Steam 
Group and had shown great interest in all the 
activities of the Institution up till the time of his 
death. Mr. Roberts then announced that the 
Council had elected Mr. R. E. L. Maursell, C.B.E., 
to fill the vacancy. Mr. Maunsell had joined the 
Institution in 1893, and had served on the Council 
| before, both as member and vice-president. The 
| routine business was then transacted. 





DreseL-RalLcar CONTROL. 

| ‘The President then called upon Major W. G. 
| Wilson, C.M.G., to read his paper entitled ‘“ The 
| Control of Diesel Railcars, with Particular Refer- 
ence to Transmissions.” An abridgement of this 
paper will be found on page 630 of this issue. 

| The discussion was opened by Mr. J. 8. Tritton, 
who said he thought the outline of the ideal form 
| of transmission given in the early part of the paper 
| needed amplification. It was stated, for instance, 
| that transmission must be simple to maintain and 
reliable in service. A chart showing the various 
operations and their frequency as prescribed by the 
maker of each gear would give useful information 
when comparing one form of gear with another, 
| the periodicity of the necessary overhauls also being 
stated. The second point, ease of control, was more 
important than it seemed at first sight. Every- 
thing possible should be done to reduce the strain 
of driving to a minimum. The driver should be 
| able to concentrate his attention on the road with- 
out being distracted by reference to awkwardly- 
situated instruments and push-buttons. The layout 
adopted by Dr. Howarth on the L.M.S. four-wheel 
Diesel railcar some time ago appealed to him per- 
sonally, since the control and brake levers were 
placed conveniently on each side of the driver 
when seated at the control panel. The illustra- 
tions of panels given in the paper showed that most 
of them required the driver to have his arms out- 
stretched or to lean forward. In some cases, more- 
over, there was very little room for the driver's 
knees under the panel. 

On the question of silence and efficiency, it 
would also seem desirable to have comparative 
charts so that the efficiency of each type of gear 
could be assessed. Figures giving the relative 
weight per unit of torque would be very helpful. 
The final point dealt with the effect of the design 
in necessitating a special] disposition of the engine in 
relation to the driving axles. Mr. Tritton said 














to the engineer in nearly all the sections in which | tap changing gear. They were designed to step down 


that, since it was not necessary to overhaul the 
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transmission as frequently as the Diesel engine, 
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| was engaged or disengaged synchronously. He then 
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Mr. E. W. Marten said that the sudden speed and 


it seemed to him that the former could be left as | described the Legge synchro-coupling which, he | load changes resulting from mechanical transmission 


part of the car or as part of the power bogie 
when the engine was taken out; and that it was 
possible to arrange that the engine could be re- 


moved or the complete power bogie run out from | locking ring was on straight splines, the point being | transmission. 


ite main frame, the controls to the transmission 
gear being disconnected, in two or three minutes. 
Rapid operation such as this would encourage that 
periodic maintenance necessary for efficient running 
of the locomotive or railear. Automatic control 
should be encouraged, the driver of a high-speed 


train having quite enough to do in watching the | 


road and looking after the safety of his passengers. 
His own firm were now calling for an automatic 
stopping device in case of loss of engine oil pressure 


and for a safety device in case of failure of the | 


water supply and consequent overheating of the 
engine. 

Mr. Tritton then described the Freeborn auto- 
matic transmission, the object of which was to 
provide an entirely automatic range of speed from 
standstill up to full engine speed and full vehicle 
speed. A combination of a centrifugally-operated 
clutch and a series of epicyclic gears, each carrying 
its own clutch, allowed the engine to run freely 


until its speed rose sufficiently to operate the clutch, | 


after which the gears picked up their load one 
after the other. It was the only gear he knew which 
combined automatic action controlled by both speed 
and load reaction and seemed to him one of the 
most practical methods of simplifying the controls 
that was available. It should be noted, however, 
that Mr. Freeborn himself considered the gear t 
be still in the experimental stage. 

Mr. 'T. Hornbuckle thought that the statement, 
made at the opening of the paper, that the Diesel 
engine would have displaced the steam locomotive 


more extensively had it possessed steam-engine 
characteristics was capable of challenge. The 
present major problem with regard to mechanical 
transmission gears was one of control, but progress 
was continuously being made. It was possible to 
obtain gears which were capable of heavier duty 
and were much more reliable than were available 
ten years ago. Mechanical transmissions had been 
considerably assisted by the application of the 
hydraulic clutch and the hydraulic torque con 
verter. His experience with free wheels, so far as 
it went, had been entirely satisfactory. A rough 
test over a given run showed that the engines were 
working for just one-third of the total running 
time and for the rest of the time were running at 
idling speed, a condition which appeared to have 
yreat advantages from the point of view of main 
tenance of the Diesel engine. Mr. Tritton’s esti- 
mate of two to three minutes required to remove a 
Diesel engine was suggestive. He himself was 
weustomed to consider that taking an engine out and 
replacing it after overhaul would take about two 
hours. 
complex one. It was not desirable to create the 
feeling among those in charge of machinery that 
there was no need for the exercise of skill. The 
driver of a modern locomotive, for instance, was 
the engineer in charge of a very elaborate and 
powerful piece of machinery, and it was by no 


means a simple matter to obtain the best output | 


from such a locomotive with a heavy train over 
& heavy road. The men who did so were really 
skilled men and reactedi 1 responding to the demands 
imposed better than if they were considered to be 
some sort of robot. He agreed that with the 


Diesel-engined locomotive theve should be a device 


to cut the engine out when the oil pressure, or the 
water, failed or the temperature rose excessively, 
but as far as the driver was concerned simplicity was 
to be aimed at. 
a reasonable amount of skill to operate was, in his 


opinion, more satisfactory than something which was 


complicated and which required less skill to operate. 

Mr. Harold Sinclair observed that though the 
control of electrical transmissions by switchgear, 
that of hydraulic transmissions by oil valves or 


servo-clutches, and that of mechanical transmissions | 


hy servo-operation of the brake bands or the clutch 
had been considered in the paper there was a gap 
regirding the control of positive dog clutches, as 
this mechanism was difficult to control unless it 


The question of automatic control was a| 


A simple apparatus which required | 


| stated, had the merit of a dog clutch and was very 


|dog member was mounted on helical splines. A 


| that when the helically-mounted member was in 
}engagement with the driving shaft it could be 
|locked and prevented from unscrewing: by axial 
movement of the locking ring. The engagement 
lof the synchro-coupling was automatic. The coup 


ling, without the locking ring, could be arranged as | 


a free wheel, thus providing a useful method of 
preventing over-speeding of the engine or of allowing 
one engine in a multi-engine train to shut down 
instead of being driven round by the others. 

The author had referred, in dealing with the 
Mylius gearbox, to a system of cutting out one or 
more engines if failures occurred. It might be 
asked if the system were automatic or whether it 
involved a signal to the driver who then operated 
an appropriate control. A free wheel in such a 
case would act automatically. In dealing with the 
Ganz system mention was made of a cut-out valve 
for disconnecting one engine or shutting down the 
| plant in the event of a breakdown. Again, it was 


| 


The multi-plate clutch referred to in the same 
description might be usefully replaced by a fluid 
coupling, when the actuating air cylinder could be 
eliminated. The facility of the electromagnetic 


control of the Cotal gear had been mentioned and a | 


rather interesting result which had been obtained 


when a Cotal gearbox was combined with a fluid | 
When the power was | 


coupling might be cited. 
transmitted through the fluid coupling to the 
Cotal gear, the direction of rotation of the vortex 
of liquil in the coupling was clockwise, when 
looked at in a direction parallel to, and not trans- 
verse to, the axis of the shaft. The movement 
of a switch occurred at the time the driver manipu- 
| lated the throttle for the next speed change, when 
the power changed from the driving to the over- 
| driving 


of gear took place in the Cotal box. The net result 
was that the change of ratio in the gearbox was 


|made at the moment when the fluid coupling was | 


| particularly soft. The reversal of the vortex took 
|about half a second and if the gear change syn- 
chronised with it exactly the action was a remarkably 
smooth one. 

Mr. Sinclair concluded by remarking that it had 
| been stated in the paper that the Vulcan-Sinclair 
coupling was too well known to need description. 
Nevertheless, developments were still being made, 
one of which was the scoop-controlled coupling. 


Mr. Sinclair then described this apparatus, an illus- | 


| trated account of which will be found in ENGINEER- 
tnG, vol. exliv, p. 367 (1937), and also dealt with 
the Voith-Sinclair torque converter, which was a 
fluid torque converter used for acceleration and a 
fluid coupling used for direct drive. In practice, 
the fluid coupling did 90 per cent. of the work, about 
10 per cent. being represented by the acceleration 
in many cases. The control was, in the particular 
case discussed, electro-pneumatic. When the con- 
| trol was put into neutral, both the fluid circuits were 
|}empty and the engine could idle. 
| could be effected by filling the coupling and no harm 
resulted if the filling were dove at a time when the 
}engine speed was by no means synchronous with 
the speed of the output shaft. 


development, they had had experience with hun- 
dreds of units, particularly in France, and notably 
with Michelin railcars. In this connection, he would 
assure Mr. Tritton that the bogie of the Michelin 
railear could be changed in a few minutes. The 
Cotal gear could easily be made to free wheel by 
breaking an electric circuit, a method which they 
had adopted in aeroplanes in which an automatic 
device freed the propeller should the engine stop, 
the propeller thus being able to rotate during the 
descent of the aeroplane and the engine not being 
stressed. He did not know how far a similar device 
could be utilised in the railcar. 


simple, the general principle being that the sliding | 


not clear whether this action was automatic or | 
. ° . | 
whether it depended upon action by the driver. | 


condition. The vortex reversed at this | 
. . . . | 
| point and when it was just reversing the change | 


Re-engagement | 


Mr. W. R. Chadburn, speaking for Mr. Cotal, said | 
thit though the Cotal gear was of relatively recent | 


| were bad for the engine and there was, in conse- 
| quence, a tendency on the part of certain makers to 
| de-rate engines so fitted as compared with electrical 
Mechanical transmission, moreover, 
necessitated bogie-mounting of the engine, whereas 
the best place for this was on the frame. While it 
was true that a considerable measure of protection 
was afforded by fluid couplings and hydraulic torque- 
converters, it was also fair to say that, considering 
the engine itself, electrical transmission was prefer- 
| able, particularly the system in which the generator 
voltage was regulated by the engine governor. Besid>s 
maintaining a steady balance of power between 
engine and generator, this servo field regulation 
adequately protected the engine against overload 
and against running in the critical speed ratios. 
Mr. Marten then touched on the point of the pressure 
charging of Diesel engines, by which, with a weight 
increase of only 5 per cent. to 10 per cent., the power 
| developed could be increased by 45 per cent. His 
| firm had some 18,000 brake horse-power under con- 
| struction on this system, and in this work the servo 
| field-regulation control had been modified in order 
|to provide protection against the possibility of the 
lair pressure from the charger falling, when the 
quantity of fuel would be in excess of the air deli- 
|vered. A pipe leading from the air manifold actu- 
lated a device affecting a stop on the fuel control 
shaft, with the result that the quantity of fuel was 
automatically controlled relative to the air supplied. 
He would defer fuller explanation for a written 
communication. 
Dr. F. T. Barwell said that while he realised that 
it was impossible for the author to describe in dot vil, 
within the limits of the paper, all the forms of trans- 
| mission in extensive use, passing reference might have 
been made to some of them. There was, for instance, 
| no mention of the Gebus system used on such trains 
as the “ Flying Hamburger,” and which was simple 
}in principle. The main generator used in this 
| system was arranged to present a steep speed-voltage 
| curve, a minor diminution in speed producing a major 
diminution in e.m.f. On the maximum power of 
the engine being exceeded, the governor being in a 
| position corresponding, it would be unable to supply 
the necessary torque and would slow down. The 
shunt generator would then function so that a 
rapid fall in e.m.f. would take place and the load 
would be relieved. Thus, a slight reduction in 
engine speed, accompanied by a slight reduction in 
power, produced so great a reduction in the voltage 
|of the motor supply that a balance was quickly 
|attained. The reduction in engine speed seldom 
exceeded 6 per cent. The ingenious Ase: Aker- 
|man system might also have been mentioned. 
This functioned by virtue of a controller motor, 
having its armature directly in the main excitation 
circuit and its field in the main power circuit. An 
artificial load, such as a fan, was placed on the con- 
troller motor, so that its speed did not vary greatly 
with the power output. Thus, generally speaking, 
the back e.m.f. was a function of the excitation, 
i.e., of the current being delivered to the traction 
motors. It was only when that value was small 
that the auxiliary motor slowed down appreciably, 
and, of course, maximum power was not then being 
developed and the control had no duty to perform. 
Further flexibility was introduced by a second 
| winding in the auxiliary motor field, through which 
the battery was fed from the main exciter. 


Of the transmissions discussed in the paper, 
| Dr. Barwell, criticised the delayed action “dead 
man’s handle” of the Brown Boveri-Sulzer sys- 
tems. An over-run of 300 ft. in a congested station 
| area, without even the power being cut off, would, 
he submitted, be a source of danger. In any case, 
| the suddenness with which this handle could work 
in applying the brakes might cause discomfort and 
}even injury to passengers. He would ask whether 
the device could not be arranged to cut off power 
| immediately the handle was released and then a 
| graduated brake application take place. Should the 
release be accidental, the resumption of control by 
|the driver could be made immediately to restore 
power and to arrest the brake application at an 
early stage, without causing serious results or loss of 
He thought the Renault system might have 


speed. 
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been mentioned in discussing mechanical trans- 
missions. It was extensively used in France, and 
it could cope with powers up to 500 h.p. The 
clutch and gear-change control by electro-pneu- 
matic valves rendered the system suitable for mul- 
tiple-unit working and the control panel was compact 
and convenient. He would have liked to have seen 
some relative figures as to the cost and weight per 
horse-power of the various units described, and it 
might well be that when maintenance cost was also 
considered, some revision of verdicts would be neces- 
sary. In this connection, he would mention some 
rather clumsy mechanical transmissions in use in 
Belgium, which had a side-rod drive, but which 
had shown up exceptionally well from the point 
of view of upkeep cost. 

Professor Dr. Ing. G. V. Lomonossoff compli- 
mented the author on the comprehensiveness of the 
paper in its treatment of mechanical transmissions, 
but found it much less complete on the side of 
electric and hydraulic transmissions. There was, for 
instance, no mention of any of the American systems 
of electric control, nor of any of the recent German 
railcars with hydro-kinetic drive. Similarly, gas 
transmissions and attempts to eliminate transmis- 
sions altogether by designing special prime movers 
were not considered in the paper. The desiderata 
mentioned in the early part had been fully recognised 
when the first Diesel railcar was built in 1921. The 
problem of transmission was a general one, and 
applied to all vehicles employing internal-combustion 
engines as a motive power. It was not only the 
speed of the vehicle, but also the output of the engine 
that must be controlled. Owing to down grades and 
speed restrictions, on some railways locomotives 
utilised their full power for only 15 per cent. of their 
mileage, and this was also the case with railcars. 
Moreover, railcars ran to the same schedule some- 
times with trailers and sometimes without them, so | 
that the opinion expressed in the paper that the | 
main advantage of electric transmission was the | 
possibility of keeping the output of the prime mover 
constant was far from being correct. From the | 
railway point of view, the main advantages of | 
electric transmission were, firstly, the possibility of | 
multiple-unit working and, secondly, its reliability | 
and suitability for any power. 

The paper showed that all modern systems of | 
mechanical transmission could also work in multiple- 
units by means of electric or electro-pneumatic 
devices, and this development had been striking | 
in the last three years. But, unfortunately, no | 
indication had been given of the maximum output | 
that could be transmitted by any of the gearboxes | 
mentioned. For main-line express service, it was 
now necessary, even on railcars, to have engines of | 
1,000 brake horse-power and over, and it was doubt- | 
ful whether the gearboxes described were suitable | 
for such powers ; for some of them probably even | 
500 h.p. was too much. As far as he was aware, the 
only Diesel-engined vehicle of over 1,000 brake horse- 
power working with mechanical transmission was 
the Russian 4-10-2 locomotive. In spite of the mis- | 
takes he had made in its design, this locomotive had 
covered 250,000 miles in the last ten years. Its| 
weakest points were the bevel gears. The research 
department of the Soviet Railways had published 
an interesting investigation of this transmission,* 
and it was now intended to build a new transmission 
of similar but improved type. 

From the railway point of view, any transmission 
between the prime mover and the wheels was an 
evil. The success of the Stephenson locomotive | 
over its predecessors was in large part due to the | 
employment of a direct drive. The first attempt | 
to build a Diesel engine flexible enough to drive | 
vehicles directly, was made in 1912 by Professor | 
Grinivetsky, of Moscow, whose idea of a compound | 
Diesel engine was applied by Sperry to ships in the 
United States. In 1926, Professor Schelest, a pupil | 
of Professor Grinivetsky, came to Newcastle to build 
a locomotive with direct drive, but his ideas proved | 
to be impracticable. The first successful Diesel 
locomotive with direct drive was built by Humbolt | 
Deutz in Cologne in 1935. 








This was described in a | 
paper presented to the German Circle of the Institu- 
tion last year. Recently, tests with a similar Diesel 


* Hohloff, Sokoloff, Maximoff, Mehanicheskaia pere- 
dacha teplovoza, 1936. 
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engine were made in Odessa,* and in some respects, 
they gave still more promising results than the 
Deutz engine. The indicator card was almost 
similar to that of a steam engine. Nevertheless, the 
problem still called for a good deal more research, 
and it was significant that there had been a strong 
movement in Germany to use coal-firing and steam 
engines on railcars. These had run very satis- 
factorily, and the working presure was about 900 Ib. 
per square inch. 

As the hour was late, the president invited those 
who still wished to contribute to the discussion, of 
which there were a number, to do so in writing. 
For the same reason, Major Wilson was unable to 
make little more than a brief acknowledgment in 
reply. 











THE NATIONAL PHYSICAL 

LABORATORY. | 
(Continued from page 596.) 

Puystcs DEPARTMENT—continued. 


Radiology. Neon-Tube Radium Detector.—The 
Physics Department of the Laboratory has taken 
an active part in the huge volume of research in 
radiology which has been carried out since the 
first, crude photographs by means of X-rays were 
obtained some forty years ago. The work in 
progress falls into two major divisions, of which 
one is for the most part concerned with the measure- 
ment and quality of the radiations and with the 
laws governing their absorption and scattering. 


Fig. 29. AIR-WALL IONISATION CHAMBER 
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Fig.30. NEON TUBE RADIUM DETECTOR 
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Such research is largely of a fundamental character, 
but it has practical applications in the use of radia- 
tion for the treatment of disease, and forms an 
essential foundation for the development of new 
and improved methods for the X-ray analysis of 
materials. This latter class of work comprises the 
second major division, the underlying principle 
being the diffraction patterns characteristic of the 
material under examination, which are produced 
by the interaction of X-rays with the crystalline 
structure common to most solid substances. 

In therapeutic radiological treatment, a matter 
of great importance is the measurement of the 
dosage applied to patients, which turns on the 
measurement of X-ray quantity. When the 
réntgen, the unit of quantity, was introduced some 
ten years ago, the maximum voltage used in X-ray 
treatment was of the order of 200,000 volts. Now- 
a-days therapeutic X-rays are being produced at 
voltages up to twice this value, and the correspond- 
ing reductions in wave-length of the rays has 
enhanced the difficulties of measuring quantity. 
Moreover, the employment of gamma rays of 
radium, either independently or in conjunction with 
X-rays, has made it very desirable that both types 
of radiation should be measured in terms of the 
same unit. In the case of X-rays the determina- 
tion of the electronic ionisation liberated in air by 
the radiation provides a satisfactory measure of 
dosage, the results of attempts by different investi- 
gators to realise in this way, by means of free-air 





* Moscow Inst. of Transport Bulletin, No. 24, 1938. 





chambers, the standard réntgen for medium voltage 
X-rays, being in agreement within the experimental 
limits of about 0-5 per cent. In the case of gamma 
radiation, however, the corresponding results 
revealed discrepancies so large as not only to be 
unsatisfactory as regards their concordance, but to 
cast doubts on the feasibility of ultimately achieving 
the desirable objective of expressing X-ray and 
gamma ray measurements in a single unit. 

A very important research just concluded at 
Teddington has revealed that the difficulties experi- 
enced by previous workers with gamma radiation 
were partly due to their use of free-air chambers 
which were too small in size to take account of the 
long ranges, which may be as much as 6 ft., of 
the electrons liberated in air by a small radium 
source entirely enclosed in a large lead block, 
except for a small outlet hole for the rays. In 
part, also, the previous discrepancies have been 
due to the presence of undue extraneous radiation 
scattered from the environment of the experimental 
apparatus. By making use of a very large parallel- 
plate, free air, ionisation chamber, having effective 
dimensions about 12 ft. by 10 ft. ; by employing a 
very narrow beam of gamma rays ; and by keeping 
the radium source at least 6 ft. from the centre of 
the chamber, electronic equilibrium has been 
attained in the measured volume of the chamber. 
Hence, by slight modifications to the original 
definition of the réntgen, which nevertheless remains 
appropriate for X-rays of all wave lengths, it has 
been possible to realise both X-ray and gamma ray 
dosage in terms of the same unit. The more general 
definition proposed is as follows :—‘ The réntgen 
shall be that quantity or dose of X-ray or gamma 
radiation, whether direct or scattered, which, 
received at any point, would liberate under satura- 
tion conditions an ionic charge (of either sign) of 
one electrostatic unit per cubic centimetre in an 
indefinitely small volume of dry air at 0 deg. C. 
and 76 cm. mercury pressure situated at that point, 
the air being bounded by an envelope of air or air- 
equivalent material of thickness equal to the 
maximum range of the secondary particles liberated 
by the radiation from the envelope and contributing 
to the ionisation.” It is assumed that the intro- 
duction of the envelope does not disturb the quan- 
tity of radiation reaching the point, which is a 
matter of importance if dosage measurements are 
made (as can be done with sufficient approximation 
for many purposes and for routine observations) by 
means of an air-wall chamber, as distinct from the 
large free-air chamber which must serve for the 
present as an ultimate standard of reference. The 
essential features of a typical air-wall ionisation 
chamber, as shown in Fig. 29* are a graphite 
electrode a mounted on the electrometer electrode b, 
insulated by ceresine c from an earthed brass shield 
d. An outer electrode e, insulated from the earthing 
shield by Keramot f and connected to a high-tension 
battery, provides a mounting for a cylindrical or 
cubical chamber g of paper, graphite or celluloid. 
These are, very closely, air equivalent materials, in 
the sense that they have the same properties as air 
with respect to the absorption and scattering of 
the particular radiation employed. The beam of 
gamma rays, to which the chamber is exposed, 
issues from a source of radium h in a massive block j 
of lead. It is of particular interest to remark that 
the generalised definition of the réntgen, in sub- 
stantially the form quoted above, received approval 
at the International Congress of Radiology held in 
Chicago towards the end of last year. 

The scattering of X-rays, to which references 
have been made in the previous paragraph, is 
influenced by the atomic number of the atoms 
comprising the material by which scattering occurs, 
so that an accurate knowledge of the laws governing 
the phenomena is required in many theoretical 
investigations, as well as in connection with dosage 
measurements. For this specialised purpose a 
vacuum electroscope has recently been designed 
and constructed at the Laboratory, and by its use 
the atomic scattering coefficients of copper, nickel 
and lead have been determined with increased 
accuracy, both for X-rays scattered without change 
of wavelength, as well as for radiation whose 
wavelength is increased during scattering. 





* See Proc. Roy. Soc. A., vol. 161, page 578 (1937). 
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The recent increases of voltage employed in X-ray 
production have demanded further measurements of 
the thicknesses of lead and other protective materials 
to be regarded as minimum requirements to ensure 
adequate shielding of operators and patients. The 
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| the structure undergoes when subjected to physical | crystalline substance, formed structurally by small, 


‘or chemical treatment. Under the auspices of a| irregular, relative displacements of the molecules 


|Committee on the Application of X-ray Methods | and not by radical rearrangement in a random way. 
to Industrial Research a full programme of work| One of the most interesting applications of X-ray 
lis in progress, employing all the Physics Depart- methods of investigation, in connection with the 


Laboratory results, which now cover the range up | ment’s equipment and covering a varied field of structural changes associated with the development 


to 400 kV, have been incorporated for the use of 
radiologists and hospital architects in the Recom- 
mendations of the International X-ray and Radium 
Protection Committee. A new vacuum electro- 
meter valve amplifier is also among the latest 
additions to the Department's apparatus. It has 
been found of material assistance in the routine 
testing of radium containers, of which a note- 
worthy trend nowadays is towards individual tubes 
with high radium content. It is ot interest to note, 
in this connection, that the past year has been a 
record one as regards the quantity of radium 
examined. About 25 grammes have been examined 
altogether—an increase of 25 per cent. above the 
previous record—of which about half was tested for 
the National Radium Trust and Commission. 

It is only to be expected that the more radium 
there is in use, the more often will samples of it 
get accidentally lost. Some years ago a piece of 
apparatus was designed and successfully used for 
detecting lost radium, but increasing knowledge has 
enabled advances to be made in this direction, the 
result being a very compact and portable radium 
detector, of which details have recently been pub- 
lished.* ‘The essential element of the instrument is 
# neon discharge tube to which is applied a voltage 
just short of that required to make it glow. If, 
under this condition, the tube be brought within 
the influence of radiation, the additional ionisation 
produced by the latter within the tube precipitates 
the discharge which can be detected by a pair of 
headphones. The instrument in its latest form is 
shown in Fig. 30, page 623. A 1-5-volt dry cell a, in 
series with an interrupter or trembler coil 5, is con- 
nected to the primary of a transformer ¢, of which 
the secondary is connected to the neon lamp d and 
« headphone socket e. The interrupter, which has 
® light Stalloy stamping for its armature, serves to 
convert the direct current from the cell into a 
fluctuating current which can be transformed up 
to a sufficiently high voltage to operate the discharge 
tube. Adjustment of the applied potential is 
achieved by a 50-ohm variable resistor f wound 
round an ebonite annulus, one end of the coil being 
soldered to the metal case g of the instrument, 
while the other makes contact with one terminal of 
the dry cell. The rheostat / has an off position, 
and thus acts as a switch. It will be noted that no 
discharging condenser is associated with the neon 
lamp. Actually, the capacitance of the lamp itself 
suffices to permit a discharge when ionisation is 
increased by the near presence of radium or other 
radio-active agent. ‘This discharge is not neces- 
sarily accompanied by a visible flash in the neon 
tube, but its effect is easily perceptible in the head- 
phones, and quite distinct from the faint back- 
ground buzz due to the interrupter. All the com- 
ponents of the detector are housed in an electric 
torch case about 9 in. long by 1} in. diameter, 
while the entire instrument, including headphones, 
weighs 1} lb. It can be operated for about 30 
periods each of 8 hours’ continuous running on one 
cell, costing 34d. Apart from being remarkably 
convenient in use, the detector displays excellent 
sensitivity, such that a l-milligramme radium needle 
clearly indicates its presence at a distance of 1 m. 

Applied Radiology. Examination of Metals, Syn- 
thetic Resins and Mica.—The more academic aspects 
of radiological research, referred to in the fore- 
going paragraphs, are, obviously, a very proper 
activity for a national laboratory, and it is important 
to appreciate that the successful application of 
radiology to industry and medicine depends for 
its development on fundamental work of that kind. 
On the other hand, the applications themselves 
tend to attract more attention from engineers, not 


least by reason of the increasing range subjects | a. . i aan 
: g range of subjects | characteristically the same as the other. The| the author disclaimed all idea of dictation, flexibility 


studied in successive years. As regards the analysis 
of materials by X-rays, the underlying principle is 
that of photographing diffraction patterns, from 
which information is gained as to the atomic 
structure of the substance and the changes whic 


* Brit. J. Rad., vol. 10, page 759 (1937) 


of fatigue in metals, has already been described in 
| Among researches of this type that have recently | the account of the work of the Engineering Depart- 
been brought to the stage when established con-| ment. Reference has also been made, earlier in the 
clusions can usefully be published is a comprehen- | Present section, to the detection, by X-rays, of 
sive study of the structure of electro-deposited structural differences im mica corresponding to 
| chromium, a particularly interesting discovery being characteristic differences in their thermal conduc- 
| that the dimensions of the crystal lattice of chromium tivities at different temperatures. It is, however, 
| plating are definitely greater than those of the | worth emphasising that once this sort of difference 
| normal metal. Chromium crystallises in cubic form, | has been established the X-ray methed offers many 
|and the result mentioned above has been arrived | advantages as & means of discriminating between 
at only after very careful and repeated determina- | similar substances having important differences of 
| tions of the dimensions of the unit cube, first for the | Physical properties. In the case of mica, for 
| pure metal and afterwards for chromium deposited example, X-ray examination henceforward will 
‘on copper. The method developed for these | Serve as a satisfactory test for the observed dif- 
|measurements is accepted as satisfactory even | ferences in thermal conductivity. {t is reliable 
though the lines in the diffraction pattern of | and more rapid and easy to conduct than direct 
deposited chromium are broad and diffuse. Another exploration over a wide range of temperature. 
interesting feature is that ordinary annealing of the (T'o be continued.) 

|electro-deposit reduces the size of the cubic cell, 


investigation. 











| though the lattice size remains larger than that of | n “e 
normal chromium. It appears that the lattice | THE PU BLIC HEALTH SERVICES 
CONGRESS. 


structure is related to the nature of the surface. | 
In bright chromium deposits, for example, the cube| ConcurRENTLY with the sixth Public Health 
|size always has a maximum value, whereas dull | Exhibition, of which we commenced some account on 
| deposits are characterised by a smaller and more | page 5*1 of our last issue, a well-attended Congress 
variable lattice. The probable explanation of these | °° held at the Royal Agricultural Hall, Islington, N.. 
| effec : het 6 ef the ans evelved during | U2“er the auspices of numerous societies and institu- 
enews we wae —-* well ao TINS | tions. The scope of the Congress, as also of the Ex- 
electrolysis is deposited along with the chromium | }jhition, extends. of course. far bevond our field. 
and remains intimately associated with the metallic | and it is therefore possible for us only to notice the 
crystals, | meetings more especially of interest to our readers. 
An equally striking outcome of the X-ray exami- | The Congress was opened on Monday, November 14, 
nations is that, by changing the constitution of the | at noon by the Rt. Hon. Walter E. Elliot, Minister of 
electrolyte. chromium can be deposited in hexagonal Health, and in the afternoon of that day, and on the 
Be ea ite 7 fe apeenents I he | following days, meetings were held concurrently in 
instead of in the normal ¢ ubi« cry stals. n t ©! two halls. The first that can be appropriately noticed 
course of a detailed investigation of this transition | jy these columns was one on Wednesday morning, at 
it was found that a heat-treatment of the chromium | which refuse collection was discussed. 
in the neighbourhood of 115 deg. C. converted the 
| hexagonal crystals into cubic ones, and that this | 
change was irreversible. The hexagonal chromium 
thus differs from the cubic form, and it has the 





THe Revay System or Reruse CoLLection. 
| This meeting was held under the auspices of The 
| Institute of Public Cleansing, with Mr. Colin H. 


. : we . | Macfarlane, Director of Cleansing, Glasgow, President 
further fe » of exhibiting ¢ rked fibre structure | “; : — a “ft - 
her feature of exhibiting a marked fi “ | of the Institute, in the chair. The paper, ““ Some Notes 


|in which the crystallites tend to orient themselves | ,,, the Relay System of Refuse Collection,” presented 
so that the basal plane of each hexagonal crystal |}, Mr. H. Cook, Cleansing Superintendent, Rochdale, 
is parallel to the surface of the copper or other! was especially interesting by reason of the admirable 
base metal on which the chromium is deposited. | series of tables and graphs with which it was illus- 
| There are indications from certain electron diffrac- trated. These served to explain the relay systems 
tion experiments that the layers of chromium | i? use in various boroughs, 52 of which had responded 
initially deposited may have a different orientation | © the author's request for information. ——__ 

|from that of layers subsequently deposited, but Detining first the objectives of the relay system in 


, , leading to economies in labour costs in collecting, 
the nature of the fibre structure appears to be | loading and transporting, the author briefly referred 
independent of the base metal. 


| to some pioneer work done in Liverpool, described 
The celectron-diffraction type of radiological | at the 1934 annual conference. He traced the ascent 
'examination, employed for studying the structure | from the single-vehicle system, serving one collecting 
of the external surface layers of materials, has | team r five Ts ian — agyenyy — 
“— " ay eg r a - ..} | resulted in raising the loads per team-day to ten, anc 

_ ly been used, in ” pas with the ¢ hemical | the loads per vehicle-day to six, as against five and 
esearch Laboratory, for analysing corrosion | ¢ |, ia 7 pti Nn 
"ty : : ive in the single-vehicle system. Discoursing on the 

products of iron. It has been found that when iron | .a+jable factors involved, he stated that the number of 
corrodes in the atmosphere at temperatures above | men in a loading team, which resulted in the lowest cost 
| 200 deg. C., the outer layers always consist of the! per bin of refuse, collected and dumped, was five in 
| trigonal form of ferric oxide. In the lower layers | the two- and three-vehicle relays; but a warning was 
of the corrosion products a substance having a/ given that these figures related to assumed average 
cubic structure occurs. It may be ferrous oxide or | ©°Mditions, which might not necessarily apply to 
the cubic modification of ferric oxide, either of | particular cases. Che cost per bin was as low as 1 -48d. 
which compounds are commonly found on the |™ the case of the three-vehicle relay and 1 -75d. in the 
‘ > ; . | case of two-vehicle relays. In favour of the relay 
surface when iron corrodes in the atmosphere Ot | avetees 6 wan cheerved that the bneders worked at @ 
|temperatures below 200 deg. C. The assistance | steadier rate throughout the day, in contrast with 
afforded by X-ray analysis in chemical research is | alternate top speed and idle time in the single-vehicle 
| further illustrated by an investigation of synthetic | system, and the men kept themselves reasonably 
| resins, with particular reference to the transition| Warm. But the psychological aspect of the matter 
| of certain phenolic acids from the crystalline to the | Provided interesting study; some loaders preferred 
| resinous state. In the case of one such substance, | *® Work in smaller teams and worked better because 
. > ; of the rest pauses, doing as much work per man-day 
known as p-cresol monoalcohol, a crystalline product les under the relay aysteme. Relay loading wes not 
has been discovered intermediate between the!» old man’s game,” but neither, in the author's 
initial crystalline substance which exhibits a clear | opinion, was the single-vehicle system. Districts 
diffraction pattern, and the final resinous substance | most suitable for the former were the populous areas, 
of which the diffraction pattern is blurred, though | loss occurring in the scattered areas; in conclusion. 


intermediate material is an apparently new com- being imperative. 


pound, resembling the original generally, but 
vielding diffraction rings of different diameters 


Ark Rap Precautions anp Water SupPty. 
On Thursday morning, November 17, under the 


h| Which indicate a new, crystalline structure. A| auspices of the British Waterworks Association, and 


noteworthy conclusion from the X-ray photographs with Mr. H. M. Medland, president of that Association, 
is that the resin is not amorphous, but a distorted | in the chair, a paper on “ Air Raid Precautions and 
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Water Supply ” was read under the joint authorship | THe Prorection or UNpERGROUND WaTER SUPPLIES. 


of Air Commodore J. M. Bonham-Carter and Colonel 
A. J. G. Bird, C.LE., D.S.O. This paper dealt mainly 
with the necessary protective measures laid down in 
A.R.P. publications and elaborated these in regard 
to the special subject under discussion. In their intro- 
duction, the authors considered it most essential that 


those responsible for framing schemes should fully | 


comprehend the possible and probable results of air 
attacks. The demoralising effect of gas bombs would 
consist of the delays caused to any repair work long 
after the attacks had ceased. The possible pollution 
of reservoirs, as an act of sabotage, as well as from 
bombs containing poison gas and bacteria, had to be 
taken into consideration and, in the case of service 
reservoirs without filter beds, this might necessitate 
testing for arsenic, and subsequent chemical treatment. 
The shelter protection required for those members of the 
staff who must necessarily remain at their posts, during 
air raids, was an important consideration as it was a 
tact that, at a depth of less than 50 ft. underground, 
there was no protection against a direct hit of the 500 lb. 
high-explosive bomb, Against the splinter and blast 
effects of a near miss—say, at a distance of 50 ft., 
protection to both personnel and plant could, and 
should, be given, and the engineer should devise means 
suited to local conditions. In Spain it was found 
that incendiary bombs, after penetrating roof tiles, 
were held up in the roof trusses and thereby caused 
considerable damage, being difficult to dislodge. 
Steel plating could be used to protect engine house 
machinery from incendiary bombs and this plating 
should be sloped to avoid fusion of the plates. Failing 
this, a layer of linoleum was effective. “ Pill boxes ” 
should be erected for the personnel remaining on duty 
but complete protection of the engine house itself 
might prove impossible with the funds available. 
Duplicate pumping plant could not be considered 
alternative when in the same building, and, therefore, 
separate engine houses, at least 100 yards apart, seemed 
to be imperative. Reservoirs might be considered 
reasonably secure and dams unlikely to be more than 
partially damaged, so that loss of head of water should 
be trifling. By-passes should be constructed in peace 
time to cut out dangerous concentration of pipes in 
close proximity to pumping stations. Steel pipes could 
stand more punishment than those of cast iron and 
replacement of the latter by the former might be ex- 
pected. Automatic valves assisted repair gangs in 
their work, but had this disadvantage in that the 
water supply might be cut off just when wanted for 
fire-fighting purposes. Judging from experience in Spain, 
a majority of the casualties occurred in the streets, 
and it appeared that public works personnel would 
be better advised to remain on duty, rather than 
encouraged to disperse to their homes. Admitting, in 
conclusion, that all A.R.P. work must be distasteful, 
the authors remarked that in a world of which we 
were not the directors, there was really no alternative 
to these precautionary measures. 
WaTER CHARGES. 

The next paper taken at this meeting, entitled 
* Water Charges,” was read by Mr. J. F. Haseldine, 
M.Inst.C.E., Engineer and General Manager of the 
Barnet District Gas and Water Company. 

The author, in his opening remarks, referred to 
Mr. J. A. Rodwell’s paper on ** Water Wastage,”’ read 
at the summer meeting at Plymouth, in the last 
section of which the question was asked, ** Is Domestic 
Metering Justifiable?”’ Mr. Haseldine went on to 
quote from the various Acts of Parliament bearing on 
water supply and the hardship in many cases thereby 
involved. He suggested that if the net annual value 
be accepted as the basis for charges for domestic supplies 
of water, a flat percentage rate could be applied irrespec- 
tive of the size of the house, and much complication 
avoided. Dealing with the subject of extra charges for 
domestic services, such as additional bathrooms and 
closets, hose pipes, &c., the author contended that 
a flat all-in percentage charge would be quite justified, 
seeing that these amenities already figured in the 
assessments for “‘ net annual value.”” The alternative 
might be to meter each house separately for water 
supply, as was done for gas and electricity. Malvern 
was the only place in England, he stated, which 
provided an example of this method, and the consump- 
tion there was found to be at the rate of 22 gallons per 
head per day, including all supplies, domestic, trade, 
gardens, &c. In Germany, domestic supplies were 
metered without diminution of consumption. Claiming 
that the use of a garden hose was a luxury, the author 


observed that he saw no reason why garden supplies | 


should not be charged for at a higher rate than that 
levied for ordinary metered supplies. In his conclud- 
ing remarks, the author expressed the hope that a 
useful discussion might develop, with a view to ascer- 
taining whether an amendment to our present methods 
of charging for water might restrain the tendency 
towards an increase in the unmetered consumption of 
water, per head of the population. 


open, drew attention to the very large sums that had 
1 
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The first paper taken in the afternoon, at the meeting 
under the auspices of the British Waterworks Associa- 
tion, related to “The Protection of Underground 
Sources of Water Supply, with Special Reference to 
the Town and Country Planning Act,” the author 
being Mr. Edgar Morton, M.Sc. The legal aspects of the 
subject formed the main theme of this contribution, 
and, after drawing attention to the various Acts of Par- 
liament in existence which regulated the operations of 
water undertakers, the author passed on to a geological 
explanation of the dangerous effects of pollution of 
underground sources of water supply, contrasting these 
in limestone and sandstone areas. He advocated the 
introduction of fresh legislation along the lines sug- 
gested by the Central Water Advisory Committee to 
remedy the defects, alluded to in his paper, in existing 
Acts of Parliament. 

Bursting oF WaTER Pipes BY F Rost. 

Mr. J. McKeown, M.Sc., Ph.D., of the British 
Non-Ferrous Metals Research Association, next read a 
paper entitled “‘The Avoidance of Frost Bursting 
in Water Pipes,” which mainly consisted of some 
conclusions drawn from an investigation carried out 
by his association. Opening with a statement that. 
although the freezing-point of water might be lowered 
by pressure, it would require a pressure of 2-1 tons 
per square inch to maintain water liquid at a tem- 
perature of — 2-5 deg. C., he went on to point out 
that trouble arose only when water was trapped 
between taps, or between them and ice plugs. Experi- 
ments conducted by his association, to ascertain 
whether materials of greater ductility than commonly 
employed might better withstand repeated freezings, 
had proved fruitless. The conclusion reached was 
that architects and builders should so design their 
installations that water in pipes did not freeze. The 
common-sense method of lagging and encasing pipes 
could be adopted, to give immunity in accordance with 
its insulating efficiency, and he advocated thorough 
investigation to this end. A precaution, too often 
neglected or misdirected, was to keep main stop-cocks 
open in order that water when about to freeze could 
be forced back into the mains or storage tank. Pipes 
buried in the earth to a depth of 2 ft. had withstood 
all except the record-breaking frost of the year 1895. 


(To be continued.) 








CARDIFF ENGINEERING 
EXHIBITION. 


Tue Cardiff Engineering Exhibition, which was 
opened at the Greyfriars Hall, Cardiff, on November 16, 
is the seventeenth to be organised by the South Wales 
Institute of Engineers. Major E. Ivor David, president 
of the Institute, in formally declaring the exhibition 


been spent during recent years in modernising the 
heavy industries of South Wales. Mr. John Griffiths, 
vice-president of the Monmouthshire and South Wales 
Coalowners’ Association, had expressed some rather 
pessimistic views regarding the future prospects of 
those industries, but Major David gave it as his per- 
sonal opinion that there would still be a substantial 
return for the outlay. The Lord Mayor of Cardiff 
(Alderman W. G. Howell, J.P.) welcomed the exhibitors 
on behalf of the city, and said that steps were being 
taken as quickly as possible to provide the long- 
promised exhibition hall, for which the Greyfriars Hall 
was the temporary substitute. It was noticeable that a 


| 
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enabling the prop to be withdrawn while carrying a 
load up to 40 tons, Another exhibit on the same stand 
was a ‘‘ sprag post,” for attachment to either a steel 
or a wood prop, the post being provided with a series 
of inclined brackets forming abutments from which 
to shore up the side wall of a working. 

In our account of the last Cardiff Exhibition, a year 
ago, a description was given of a winding-control desk 
shown by Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Manchester. An improved form of 
desk is shown in the present exhibition, working in 
conjunction with a sectional model of a pit, The 
principal improvements lie in a re-arrangement of the 
instrument panel and a general reduction in size of the 
desk, enabling the operator to have a clear view of the 
pithead without changing his position. The desk 
shown is designed for the control of an alternating- 
current winder, but is equally available for use with 
direct current, and with a single or double dram. 
Hand levers are provided for the brake, and the speed 
and directional controls, and a clear depth-indicator 
is mounted in the centre of the panel. An emergency 
“stop”? button is placed near the operator’s right 
hand. Other exhibits on this stand include motors, 
switchgear, cables and various insulating materials, 
the Velometer air-flow meter, and the ‘* Transreg ” 
transformer-voltage regulator. The Velometer is a 
compact portable instrument which indicates air velo- 
cities directly in feet per minute. Air passing through 
the meter actuates a vane to which a pointer is attached, 
the movement being mounted in double-jewelled pivot 
bearings and controlled by hair springs and a magnetic 
damping system. It is stated that accurate readings 
are given of flows as low as 0-1 ft. per second and up 
to 3,000 ft. per minute. Special instruments can be 
supplied with a range from 200 ft. to 6,000 ft. per 
minute. Compressed-air flow-meters are made, opera- 
ting on the same principle, but indicating the quantity 
of air passing. The “ Transreg ” regulator is, in effect, 
an inductive potentiometer, and is designed for use in 
districts where the load is scattered, but concentrated 
at numerous points. It can also be connected directly 
to distribution transformers which are not provided 
with on-load tap-changing gear. The regulator is 
suitable for circuits up to 11,000 volts, and effects 
changes of voltage by means of a mechanical movement 
which varies the relative inductances of two groups 
of coils. Operation may be by a three-lead reversing 
capacitor-type motor with emergency hand gear, or by 
hand only. The motor may be automatically controlled 
to maintain a constant output voltage, or, alternatively, 
a voltage rising with increasing load can be produced 
by adding a line-drop compensator. 

A new range of slip-ring induction motors known 
as the Steel-clad type is represented by a 130-h.p. 
machine on the stand of Messrs. Bruce, Peebles and 
Company, Limited, Edinburgh, These motors employ 
natural ventilation, the fabricated stator frames having 
louvres extending over the full length. The end hoods, 
which support pedestal bearings, are also fabricated. 
All vital parts are fully protected, and the makers claim 
that the motors can be safely operated in many situa- 
tions unsuited to ordinary protected types, such 
as power drives in steel works, quarries and mines. 
For intermittent duties such as crane drives, furnace 
charging, and the operation of live rollers, for which 
a totally-enclosed motor is required, a heavy-duty type 
of alternating-current slip-ring motor has been deve- 
loped, and a 10-h.p. specimen of this range is also 
exhibited. Particular considerations in the design of 
these machines were the provision of great structural 
strength, a high starting torque, and the ability to 
withstand heavy jerking of the machinery being 





considerable amount of additional clearance had been 
accomplished, since the previous exhibition, of the old 
property adjoining the General Station, where the new 
hall is to be built. 

The number of exhibitors shows an increase over 
last year’s total, and includes several former exhibitors 
who did not participate in 1937. Some twenty visits to 
the exhibition have been arranged, of various technical 
institutions and societies, or their local branches. That 
of the South Wales branch of the Institution of Mecha- | 
nical Engineers, on November 17, preceded the meeting | 
of the branch at the Technical College, Cathays Park, 
when Mr. W. Clark Jackson delivered his address as 
chairman, on the development of gasworks practice 
during the present century. One or more institutions 
are visiting the exhibition every day during its run, 
which terminates on Saturday, November 26. 

As is to be expected, most of the exhibits are con- 
cerned more or less directly with colliery engineering 
and many have been designed primarily with that 
application in view. It is natural, therefore, that elec- 
trical rather than mechanical apparatus predominates, 
apart from the usual exhibits of general equipment, 
such as pit tubs, tools of various kinds, wire ropes, 
roof supports, &c. Among the last named we observed 
a new pattern of steel safety prop, shown by Messrs. 
Water Sylvester, Limited, Tunstall, Stoke-on-Trent, 


driven. The unit-type brush-gear assembly can be 
withdrawn intact by removing six bolts. All-steel 
fabricated construction is employed in this range as 
well as in the Steel-clad type. 

Oxygen-cutting and profiling machines, used for such 
work as that just mentioned, are displayed on the stand 
of Messrs. Hancock and Company (Engineers), Limited, 
Progress-way, Croydon, The “ Simplex ”’ type shown 
is a development of a model which we described in 


| connection with the Engineering and Marine Exhibition 


at Olympia in 1937, the principal difference being that 
the carriage is now fabricated instead of being built from 
tube. It is stated that the present carriage has approxi- 
mately four times the rigidity of the earlier design. 
Also shown on this stand is the ‘* Pullomax ”’ machine 
for cutting sheet metal to any regular or irregular shape 
by means of toggle-action shears, The machine con- 
sists of a steel-plate frame with a deep gap, having a 
fixed shear blade on the underside of the jaw and a 
reciprocating blade on the upper. The drive is from 
an electric motor, through a crank disc and horizontal 
connecting mechanism to the toggle mechanism. Steel 
and non-ferrous metals up to j in. in thickness can 
be cut, and the machine can be fitted with straight-line 
and circle-cutting devices, if required. 

Messrs. The Saunders Valve Company, Limited, who 
have recently transferred their office and works to 





in which a pawl is used to release the roof wedge, thus 


a new factory at Cwmbran, Monmouthshire, show 
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their streamline-diaphragm valves, including some of 
large size, and aleo the “ Straightway "’ valve, a new 
product which exhibited for the first time. In 
general principle this valve is of the full-way gate type, 
but has a body entirely free from pockets and a “ gate ” | 
which consists of a cylindrical plug of semi-hard rubber, 
fitting loosely into the central chamber. The valve 
body has no seats, as these are unnecessary, the pres 
sure of the screwed spindle causing the plug to expand 
radially to make a tight joint. The gland is a dise of 
hard rubber, of the same diameter as the plug and 
loeated above it, and is automatically tightened by 
the final movement of the hand wheel at both ends of 
the plug travel. The new valve has the same overall 
dimensions as the diaphragm type and is generally 
suitable for similar duties, but is said to be capable of | 
withstanding rather higher temperatures and chemical 
concentrations 

Messrs. Tom Smith and Limited, Castle 
Buildings, Swansea, display selection of 
engineering and mining equipment, for which they are 
the South Wales agents, including Hausherr pneumatic 
picks, boiler accessories, safety appliances, and repre- 
sentative steel castings from the foundry of Messrs. 
Kryn and Lahy (1928), Limited, Letchworth. They 
ilso show two sizes of the Coborn air-cooled petrol 
engine, made by Messrs. Kryn and Lahy, and a new 
type of air compressor, the ** Monobloc,” 
constructed by the associated firm of Messrs. J. Browett 
Lindley (1931), Limited, of Letchworth. This | 
machine is of the crosshead two-stage type and may 
he driven by rope, chain, belt or direct coupling. The 
capacity is 250 « ub. ft. per minute at pressures ranging 
from 60 Ib, to 120 1b. per aq. in 

In describing the 1937 exhibition, mention 
made of the luminous shaft signals made by Messrs. 
Gent and Company, Limited, Faraday Works, Leicester. 
These are again on view, with other alarm and tell- 
tale indicators, including an adaptation of Messrs. 
Gent's automatic float-operated water-level indicator 
using a Post Office telephone circuit and instrument. 
When a call is put through, as to an ordinary telephone 
number, the hand-set is automatically lifted from its 
rest, while the apparatus transmits a number of bell 
strokes, corresponding to the complete feet in depth 
of water, followed by a succession of buzzes, indicating 
the additional inches. The hand-set can also be used 
in the normal way, to telephone back from the indica- | 
ting point. Of topical interest, on this stand, is one 
of the 4-h.p. electro-motor syrens which have been 


Is 


Clarke, 
a varied 


enclosed 


also 


was 


| 


adopted by the Home Office for A.R.P. warning | 
purposes. 
As on former occasions, various firms are showing 


wire ropes for winding and other purposes. An exhibit 
of particular interest to users of such ropes is a magnetic 
apparatus for the detection of flaws in steel cables, 
which is to be seen on the stand of Messrs. Philips 
Industrial X-Ray Division (Philips Lamps Limited), 
145, Charing Cross-road, London, W.C.2. A deserip- | 
tion of this detector is including by Dr. KR. Berthold in a 
paper on “* Non-Destructive Testing Based on Magnetic 
und Electrical Principles,” to be presented in the 
programme of the Discussion on Non-Destructive 
resting, being held to-day at the Institution of Electri- 
cal Engineers. On the same stand an extensive 
display of the Philips-Suschyzki apparatus for the 
magnetic examination of ferrous materials. By suitable 
combinations of apparatus the object can be tested for 
flaws disposed in line with or across the axis. The 
method employs a spray of oil, containing finely divided 
particles of iron, projected on the surface under ex- 
amination while an electric current is passed through 
the specimen. The lines of force are deflected by the 
presence of a flaw, causing the magnetised filings in 
the oil to be arrested and heaped up in the shape of the 
Haw, on the surface of the specimen. 

Of the exhibits of more general appeal, such as light- 
ing and heating apparatus, models of many kinds, of 
both amateur and professional construction, and the | 
stands of various official organisations concerned with 
the industries of South Wales, it may be said that 
the standard fully equals that of previous years. A 
noteworthy historical exhibit among the files and 
rasps on the stand of Messrs. John Peace and Sons, 
Limited, Sheffield, is a remarkable specimen of file- 
cutting, which had been one of the examples of Sheftield 
craftsmanship in the Great Exhibition of 1851. It 
was interesting to learn from a representative of 
Messrs. Peace that the firm still finds regular employ- 
ment for a small number of hand file-cutters, and that, 
for some purposes, hand-cut files are definitely superior 
to the machine-cut product. 


is 








of Transport has accepted the tender of Messrs. Sir 
William Arrol and Company, Limited, for the construc- 
tion of a new bridge over the Thames near Bray Lock. 
It will have a width between parapets of 100 ft., pro- 
vision being made for dual carriageways, cycle tracks 
and foot-paths. The bridge. it is expected. will take 
about two vears to complete 


are in halves and are interchangeable. Power for! The building up of an excessive pressure in the rear 
slewing and travelling is smoothly transmitted by large | of the cylinder has been avoided by careful attention 
Bripcrk over THE THAMES aT Bray.—The Minister) flat plate friction clutches and machine-cut bevel | to the design of the air channels. The recoil is there- 





| tured by Messrs. Thomas Smith and Sons (Rodlev). 
| Limited, Leeds, and known as the Smith * 


| 7-5 lb. per square inch. The ground clearance is 10 in. | 


| transmission 
duplex roller chain running in an oil bath and a toggle- 
operated flat plate clutch. 


fluid coupling can be provided instead of the clutch. 
carrying the rope barrels, which are grooved to the | 
rope shape, and the other the reversing clutches. 
barrel clutches have been improved to give easier and 
more reliable operation, and it is stated that there is 


now a quiet and efficient transmission with finger-tip 


cantrolled by relay clutches. 


gears with hardened teeth. 
6 r.p.m. and the travelling speed can be varied between 


are splined. 
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10-CUB. FT. MULTI-PURPOSE EXCAVATOR. 


MESSRS. THOMAS SMITH AND SONS (RODLEY). LIMITED, ENGINEERS, LEEDS 




















feet to the tail end is, as stated, a single-piece structure 
of welded steel, the side cheeks carrying the barrel 
and clutch shafts being integral with it. The rope 
pulleys are of cast steel. The changes do not, of 
course, affect the capabilities of the machine, which 
ean be quickly converted to work as an excavator. 
skimmer back-acting trencher, or short jib 
crane, using the same jib of 14 ft. 6 in. centres. Witha 
laitice jib of 28 ft. centres, the machine can be used 


10-CUB. FT. MULTI-PURPOSE 
EXCAVATOR. 


fut power assembly shown in the accompanying 
illustration is a re-designed equipment for the well- 


known 10-cub. ft. multi-purpose excavator manufac- 


scoop, 
Two-ten ” 


excavator. The frame. formerly built-up of sections, 


is now a single completely-welded steel structure, | for dragline work or as a long-reach crane, grab excava- 
including the brackets and stretchers for the chain | tor or pile-driver. Used as an excavator, the average 
track bearings. The bearing housings slide in slots | output ranges from 40 cub. yd. per hour with earth to 


and are adjustable longitudinally from the outside. | 20 cub. yd. per hour with stiff clay. 
The housing at the left of the track bearings is backed | 
by large helical springs to absorb sudden travelling 
shocks. The tracks are 134 in. wide and have 6-ft. 
sprocket wheel centres, giving a ground pressure of 








PNEUMATIC CHIPPING HAMMERS. 

A biFrFicucty in the construction of the portable 
pneumatic chipping hammer is to keep it sufficiently 
robust to withstand the working stresses while not 
making it too heavy for continuous use over long 
periods. Messrs. Broom and Wade, Limited, High 
Wycombe, have met this difficulty in a new series 
of hammers, the largest of which does not exceed 
| 15 lb. attained, the firm claims, without sacrificing 
strength and, moreover, providing heavier cuttings and 
larger outputs than chipping hammers of comparable 
size and weight. The handle portion of the new 
hammer is firmly secured to the cylinder by an ingenious 
ring-locking device. That part of the cylinder anterior 
to the screwed portion is furnished with a ring ot 
splines. The locking device has internal matching 
splines and on one edge has two keys machined on it, 
these engaging in recesses cut in the handle. The 
locking ring interlocks with and is covered by the cap. 
which contains a movable exhaust deflector. 

The cylinder is made of case-hardened nickel alloy 
steel and is ground all over. The valve consists of a 
small circular dise working in a valve chamber between 
two seats. As it operates with very little lift, the rapid 
change-over resulting keeps air loss to a minimum 
and fast piston speeds are obtained, these approximating 
to 1,750 strokes per minute in the smallest hammer. 


and the entire centre frame is protected from dirt and 
stones by a steel cover plate. The final drive consists 
of manganese-steel bevels and heavy forged-steel chains. | 
The superstructure, which is fully revolving, now rotates 
on a line ring of 12 tapered rollers and ball bearings 
are fitted under the centre-post nut. The power unit 
is placed further out from the centre than formerly, 
an arrangement which gives additional counter- 
balance weight while allowing greater accessibility 
for adjustment and lubrication. The unit shown in 
the illustration a Fowler-Sanders Diesel engine, 
being by means of a totally-enclosed 


18 


Alternatively, a petrol- 
paraffin engine or an electric motor can be fitted, or a 


Only two main machinery shafts are used, one | 


The 


The clutches are of the outside band type 
The barrel brake bands | 


‘ontrol. 


fore minimised, the tool being not trying to use, while 
the efficiency is not affected. The handle is a drop-steel 
| forging with the trigger let into the grip. and having a 
jetails, all small shafts, including those for the levers, | stop pin to maintain it in position. The hammer is 
The large shafts for gears and clutches | made with two styles of handle, viz., the enclosed, 
are squared. The superstructure bedplate from the jib | or ring type, and the open, or pistol type. 


The slewing speed is 


)-625 m.p.h. and 1-25 m.p.h. As regards machinery 
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MODERN METHODS O pair of plates. The rims of both plates and frames 
FILTRATION. }are accurately machined so that when closed up 
| together in a press, with a filter cloth as a gasket 
Wuize the process of filtration in its broadest sense | between each pair of rim surfaces, a joint is obtained 
may be taken to comprise not only the separation of which withstands considerable pressure in the chambers. 
solids frem liquids, as in the passage of water through | Fig. 1 shows a typical example of a modern filter press, 
a sand-bed, but also the elimination of solids from gases, | by Messrs. S. H. Johnson and Company, Limited, 
the ejection of liquids from solids in a centrifugal | of Carpenter’s Road, Stratford, London, E., which is 
machine, and the expulsion of liquids from solids | closed and opened hydraulically, the plates in this 
by mechanical or hydraulic pressure, as in the pressing | instance being 27} in. across. 
of oil-seeds, &c., the following article is concerned only | It should be pointed out that this view was taken 
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| case, by a suitable arrangement of the inlets, it is 


| possible to dispense with passage holes in the cloths, 
thus saving labour in cutting out. When liquid is 
forced into the press the whole series of chambers 
become filled in turn and when all are full the pressure 
created forces the liquid through the cloths, which 
retain the solid matter, and on to the plate surfaces, 
whence it makes a quick escape through the drainage 
channels formed by the pyramid cones on the plates. 
For most purposes filter press plates are of cast-iron, 
this being both cheap and durable, but for the handling 
of corrosive liquids, they may be made of wood, 
| synthetic material, or of ebonite, or of such metals as 
| gun-metal, bronze and antimonial lead. For certain 
| edible products liable to contamination from cast-iron 
| aluminium plates are employed. The press framework 
| is generally in cast-iron, irrespective of type of plates 
used. 
| An important point in successful filter press 
operation is the correct closing and tightening of the 
press ; if closed too tightly, serious mechanical straining 
|may occur, while if not closed tightly enough leakage 
lof liquid results between the plates when filtering 
| pressure is applied. Most of the smaller presses are 
| fitted with a simple mechanical device for closing and 
| tightening, consisting of a central screw, to ensure even 
distribution of pressure and equal strains on the press 
| framework. A ratchet tightening gear is fitted to the 
jend of the screw, provided with a crank handle to 
| give rapid movement to the screw while the plates are 
| apart, the final tightening and initial slackening being 
| done by a steel lever and pawl engaging iri a ratchet 
wheel keyed to the screw. Mechanical tightening 
gears of this type make it possible for very great strains 
|to be put on the press framework in the anxiety to 
| avoid leakage, particularly when the internal pressure 
| of the press increases as the filter-cake builds up in the 
chambers. In order to overcome this, Messrs. 8. H. 
| Johnson and Company have introduced an hydraulic 
|equipment specially adapted to the smaller type of 
press. The employment of hydraulic tightening 
| gears makes it possible to avoid the risk of inadver- 
| tently using too much force in closing, a small hydraulic 
| gauge giving an indication when the proper tightening 
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with the separation of solids from liquids through the | while the press was under construction, and the legs 





medium of a porous material contained in some form 
of filtering machine. Probably one of the best known 
types of the latter is the filter-press, which may be 
constructed either with recessed plates, or with flush 
plates and distance frames, the passage of liquid 
through the press being induced either by positive 
pressure or by vacuum. A recessed filter press plate 
has a raised rim at the edge of the plate on both sides 
so that when two such plates are brought together a 
space or chamber is formed wherein the solid matter 
from the liquid being filtered accumulates, generally 
in the form of a “ cake.” Flush plates have scarcely 
any recess, the faced joint surfaces being practically 
level with the filtering surface. In this case the neces- 
sary chambers to hold the solids are obtained by insert- 
ing a ring frame of the requisite depth between each 


at the hydraulic end are not quite in their correct 
positions. In these presses the surfaces of the plates 
are studded throughout their entire area by small bosses 
of the shape of truncated square pyramids, arranged 
jin evenly spaced lines. The filter cloths used are 
| cut large enough to protrude over the rim of the plate, 
| and when the press is closed and tightened the cloths 
| are both held securely in position and leakage between 
| the plates is prevented. Each recessed plate is provided 
| with a feed inlet, through which the liquid to be filtered 
| is brought into the cloth-lined chambers. Holes to 
| correspond to the plate inlets are cut in the cloths, 
i= latter being firmly attached to the plate at the 
jinlet by means of screwed unions or clips. When 
| flush plates and spacer frames are used, the passages 
‘for liquid may be differently disposed, and in this 








pressure has been attained. A simple adaptation of 
hydraulic pressure to a hand gear for tightening 
purposes is shown in Figs.2 and 3. With this arrange- 
ment the press is first closed in the ordinary way by 
running up the central closing screw a by means of the 
winch handle 6, preliminary tightening being effected 
by means of the ratchet gear c anda bar. The screw a 
works in the screw bush d, which is made in the form 
of a piston working in a cylinder e carried in the back 
standard of the press. When the press is open the 
relative position of these parts is as shown in Fig. 3 ; 
after the preliminary tightening, the small hydraulic 
pump f is operated by hand, and oil or water is forced 
from the tank g into the cylinder e, forcing forward the 
nut d, and with it the screw a, thereby still further 
tightening the chambers of the press. The pressure gauge 
indicates when sufficient tightening has been applied, and 
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if care is taken not to exceed the stipulated amount, 
there will be no fear of over-straining the press. After 
the requisite pressure has been attained, the locking 


nut h, which works on a thread cut on the outside of the | 


nut d is run up against the end of the cylinder e, thereby 
locking the nut in position and preventing the press 
slackening back. In this way the need for maintaining 


the hydraulic pressure during the whole of the filtering | 


operation is avoided. The press may be opened by 
making first a few strokes with the hand pump, in 
order to release the lock nut A, which is then run 
forward far enough to allow the nut d to return to the 
bottom of the cylinder, when the relief valve j is opened 
to permit the liquid to return to the tank g. The screw 
a is then run back a few turns in order to release the 
thrust block *, which is swung to one side, permitting 
the follower | to be run back by means of the winch 
handle m and pinion, the hollow centre boss of the 
follower telescoping over the end of the screw. 
this gear it is, of course, necessary first to close the 
press by means of the screw in the ordinary way, but 
by its use one man can tighten a press against the full 
working pressure as effectively as four men with the 
ordinary ratchet gear. An advantage of this device 


is that it does not necessitate the installation of inde- | 


pendent and costly hydraulic pumps and accumulators 
with connecting pipework, the whole of the arrange- 
ment being self-contained with the filter press. 
Where, however, a water supply at a pressure of 
100 lb. per square inch or more is available, it may 
be advantageously utilised to dispense with all manual 
labour in tightening. This is accomplished by substi- 
tuting for the closing screw a ram working in a hydraulic 
cylinder carried in the back standard of the filter press, 
as shown in Fig. 1. By admitting water under pressure 
the ram is caused to move forwards, thrusting directly 
on the centre boss of the follower, and closing up 
the press. The pressure is further raised to that 
requisite for the final tightening by means of 4 small 
hand pump shown, fitted to the cylinder. A lock nut 


retains the ram in position, making it unnecessary to | 


maintain the pressure hydraulically. The cylinder is 
provided with hydraulic stop and exhaust valves of the 
equilibrium type. 
drawn back into the cylinder by the hydraulic opening 
gear, a vertical cylinder and ram operating a pair of 
chains in a manner which will be clear from Fig. 1. 
Hydraulic equipment of this nature not only reduces 
the labour required, but eliminates wear and tear by 
avoiding excessive stresses in the press. 

In the majority of cases the passage of liquid through 
a press is induced by positive pressure. For small 
presses a pump is usually satisfactory, providing the 
flow to the press is steady and at fairly constant 
pressure. A compact unit is formed by mounting the 
pump on the press itself when the installation is not 
too large, thus saving space and extra foundations for 
the pump. For larger installations in which there are 
« number of presses, a pneumatic system of feeding 


the presses 18 more satisfactory, because the pressure 


is more constant and more easily controlled. Such 
a pneumatic system may consist of one or more pressure 
vessels of suitabl> size containing the liquid to be 
filtered, the latter being forced from the pressure vessel 
and through the press by compressed air. 


(To he continued.) 


CO-OPERATION IN COAL- 
UTILISATION RESEARCH. 


By Caprarn J. G. Benner. 


wrote Francis Bacon, in his Novum 
which in themselves of no but 
avail only for the discovery of causes and axioms, 

we are wont to call Light-bringing experiments, to 
them from Fruit-bearing The 
distinction corresponds, in the less picturesque ter 
minology of our day, to the division of research into 
‘pure and ** applied,” the former being defined as 
the extension of human knowledge, and the latter as 
the solution of problems having a practical significance 
in human life. The methods of »oth branches, however. 
are essentially the same, and a much more interesting 
and valid distinction is that between large-scale and 
small-scale research, because scale is a very real factor 
in determining the character of any activity. 

The physicist working on the atomic scale cannot 
control phenomena, but only the conditions in which 
they occur; hence hundreds of cloud photographs 
must be taken before the bifurcating track, indicating a 
positron, is observed. When using small, but visible. 
quantities of material, the experimenter can usually 
control directly the phenomena he studies. On a large: 
scale, as in the testing of a power-station boiler plant, 
the co-operation of other experimenters is needed, and 
the course of events is largely predetermined, the réle 
of the investigators being confined for the most part 
to the taking of measurements. 
research involves the co-ordination of results obtained 
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When opening the press, the ram is | 


On a still larger scale, | 
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by hundreds of observers, working over long periods 


of time. Such a case was the survey of the 


| magnetic field by the Magnetic Union, under the | 


direction of Gauss, early in the 19th century; and 
another example is the photographic survey of extra- 
galactic systems, now proceeding by the collaboration 
of observatories throughout the world. Finally ecmes 
the largest scale of all, where the individual observer 
ceases to be an active participant, and his contributions 
merely provide the data for statistical analysis. 

The scale of coal research is almost unique, in that 
it covers the whole of the range illustrated in the fore- 
going paragraph. 
spectroscopy or electron diffraction the structure of 
coal particles on a molecular scale, that is, in terms of 
lengths of a ten-millionth of an inch, or less. At the 
other end of the scale, statistical and economic research 


into the production, distribution and consumption of | ture. ; ‘ 
coal works in terms of hundreds of millions of tons, or, | be studied in the laboratory, but it must be realised 
in considering the extent of coal resources, in tens of | clearly that small-scale work always involves artificial 


thousands of millions of tons. The full range of coal 
research, therefore, comprises a size ratio of 10%: 1 
in the quantities with which it deals—a figure which 
even a hardened astronomer would treat with respect. 
About halfway down this scale comes the transition 
| from economic and commercial processes to the work 
| of the chemical and physical laboratory. 

Co-operative research was, perhaps, first seriously 
advocated by Bacon, when he spoke of “‘ experiments 
}in concert,” and its value in physical research was 
| admirably formulated by Clerk Maxwell, in his intro- 
ductory lecture as Professor of Experimental Physics in 
Cambridge, when the Cavendish Laboratory was 
founded in 1871. Obviously, its character must change 
| with change of scale. In theoretical investigations and 
laboratory work, co-operation between different workers 
| and different organisations is largely intellectual ; but 
}on a large scale, the quantities of material involved, 
| the money needed for investigations, and even the very 
| opportunities for carrying them out can often be made 
available only by material as well as intellectual 
co-operation. Great possibilities are opened up if 
| co-operation of this character, as applied to the utili- 


The word “ organised,” as here used, is intended 
to imply much more than the mere establishment of 
satisfactory team work. It was Faraday who spoke 
of the “* mental inertia ’’ which prevents us from bridging 
| the gap between the abstract and the concrete. ‘The 
combined effect of this mental inertia in a number of 
people is obtained not by addition, but by multiplica- 
tion, so that co-operative efforts are nearly always 
distinguished by a lack of originality and of flexibility. 
when compared with those of a single mind, an 
researches requiring co-operation are thus liable to be 
rendered sterile. The only hope of escape from this 
dilemma is in recognition of the danger and in develop- 
ment of the mental technique required for such work. 
| Clerk Maxwell, in the prophetic lecture mentioned 
above, discussed this problem as applied to laboratory 
work, but it appears never to have been properly 
faved in the field wherein it becomes most acute, that 
|of the conduct of “ experiments in concert” on a 
commercial scale. If and when a solution is found, 
we may witness such an acceleration of engineering 
progress as will create a second Industrial Revolution. 
This is true of many branches of present-day technology, 
but it is especially true of coal, which is a very peculiar 
material. 

Most materials undergo, at the hands of the producer, 
a considerable degree of refining and treatment. Coal, 
however, goes forward to the consumer in its natural 
state, freed of many impurities by washing and screen- 
ing, but unchanged in physical or chemical properties. 
It is the consumer's business to secure from the coal 
the heat or the chemical materials that he requires. 
Che production of chemical materials from coal is so 
small in relation to the total tonnage consumed 
less than } per cent. in Great Britain—that it may be 
said that the ultimate function of coal is combustion, 
for the liberation of heat. The second stage in the life 
history of coal begins with the disappearance of the coal 
substance and the utilisation of the energy thus 
liberated, and it is the consumer who must turn this 
energy to account, under the special conditions dictated 
by the process with which he is concerned. In coal 
utilisation, therefore, the creative réle of the consumer 
is very different from that of the ultimate user of metals, 
textiles, or refractory materials. 

The apparatus in which larger-scale conversion of 
coal takes place differs in many respects from an) 
used in the laboratory ; and, quite apart from questions 
of size, difficulty of adjustment and control, inaccessi- 
bility of parts, &c., the full-scale combustion appliance 
has one essential characteristic, usually absent from 
laboratory apparatus, in that nearly always it combines 
the functions of heat production and heat transmission. 
In a boiler, the way in which heat is transmitted to the 
water is quite as important as its liberation from the 
fuel. If the combustion of coal can be regarded as 
large-scale chemistry, heat transmission is large-scale 


sation of coal, can be properly organised in this country. | 
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It is possible to study by X-ray | plicity of industrial and domestic processes for which 
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| utilisation of thermal energy, and links all the multi- 


| sation is concerned with a transfer from one funda- 
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physics ; and the two are so intimately connected in 
the utilisation of coal as to create, in effect, a new 
composite science, with its own typical phenomena 
and its own fundamental laws. At present the creation 
of this science is only beginning, very little being known 
about the laws of large-scale heat production and 
utilisation. 

At the point where the liberation and utilisation of 
energy occur, three lines of inquiry converge. One 
comes from the coal producer and continues back to 
the mining engineer. The second is that of the 


heat is required. The third line belongs to the mech- 
anical engineer who designs and makes the combustion 
appliances, and it leads through the whole sequence of 
processes involved in their development and manufac- 
Certain aspects of research on these lines can 


divisions which destroy much of its commercial value. 
Nearly always it must be either chemical or physical : 
it cannot deal with the complex interactions of chemical 
and physical processes, such as occur in full commercial 
operation. 

Inorganic chemistry can examine the mineral con- 
stituents of coal. Physical chemistry can elucidate 
the breakdown of its cohesive forces during thermal 
decomposition, and the surface phenomena of com- 
bustion. Organic chemistry can study all the products 
intermediate between coal and air at the one end, 
and carbon dioxide and water vapour at the other. 
Experimental physics can determine thermal conduc- 
tivities, emissivities, the absorption spectra of gases. 
and the other magnitudes involved in heat transfer ; 
and, finally, quantum mechanics can gradually dis- 
entangle the various phenomena in terms of wave 
functions from which a dependence upon observational 
magnitudes has almost disappeared. But all this 
knowledge put together would not enable a team of 
chemists, physicists, physical chemists, and mathe- 
maticians to design a new stoker, gas producer, or 
pulverised-fuel unit. 

The reason is clear enough. It is because coal utili- 
mental group of natural processes to another, that is, 
from chemical processes to physical ones; and the 
mode of transition is entirely dependent upon the 
general external conditions and the scale which they 
imply. Similar arguments apply in the use of other 
fuels, particularly gas, but coal-combustion research 
will serve to illustrate the principles of co-operation 
between coal producers, coal consumers and engineers, 
along the lines indicated. Such research must be 
conducted on a large enough to enable the 
combined chemical and physical processes of combus- 
tion and heat transfer to be studied as they occur in 
commercial practice. This can be done in two ways : 
firstly, by investigating actual full-scale installations, 
and secondly, by constructing model apparatus more 
convenient for examining the effect of variations in 
the different factors and yet large enough to reproduce 
the essential conditions of commercial operation. It 
is not suggested that laboratory apparatus of the small- 
scale bench type is not useful and even necessary ; 
but it can only provide isolated data—particulars, as 
it were, of the bricks and mortar, but no experience 
of the house. 

Industrial coal-burning installations, for the most 
part, are large and costly. A colliery wishing to test 
its coals can hardly install a series of 100,000-lb. water- 
tube boilers, fitted with the different types of stoker 
w pulverised-fuel plant in general Even the 
maker of such plant can do comparatively little, not 
only on account of the high capital cost, but also the 
prohibitive running expenses in the absence of a use 
for the steam generated. It is the third party, the 
consumer, who must provide facilities for work of this 
kind. He, however, is primarily concerned with the 
economic operation of his own plant, and cannot 
spend large sums on elaborate tests, possibly involving 
the use of fuels more costly than those he would 
normally burn. It is quite usual, therefore, in big 
power stations, for tests to be carried through with 
the collaboration of the coal suppliers and the con- 
tractors who supplied the plant and the firing equip- 
Nevertheless, such tests are usually directed 
to the establishment of a heat balance and the elimi- 
nation of sources of loss ; no radical operating changes 
can be made when the boiler is carrying part of the 
station load. Generally, it can be said that the investi- 
gation of existing installations must be confined to 
accurate determination of the operating conditions 
normally obtaining, with only such variations as 
promise improved results without risk of adverse 
effects. It is this difficulty which is responsible for 
the slow penetration of new ideas into large-scale 
combustion practice, where research must be con- 
ducted with plant which is required to perform a 
commercial duty while it is being tested. { 

To obtain results from which general laws can be 
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deduced, very careful planning is needed, and close 
co-operation between the interested parties: but 
co-operation requires organisation, and, therefore, a 
fourth partner must enter—a central body with which 
all are connected, and which can make the necessary 
arrangements and help to spread the cost beyond the 
individual interests directly participating. This is 
the function of the British Coal Utilisation Research 
Association, which has been formed largely to foster 
co-operative research such as has been described.. The 
alternative method, previously mentioned, is to devise 
special apparatus in which full-scale conditions can be 
reproduced sufficiently well to enable practical data to 
be secured. The results obtained by such apparatus 
are so general in character that they benefit hundreds, 
or even thousands, of individual concerns, and the cost 
should be shared between all who profit by them. The 
design of the apparatus is the work of a highly- 
specialised staff working in conjunction with the three 
groups of interests, utilising their operating experience 


and their assistance in devising plant suited to the | 


purpose in view. 
An example will serve to illustrate the principle. 
The output and flexibility of large boilers is closely 


connected with the time taken for the ignition and | 


combustion of the fuel, however it is fired. Chemical 
composition, ash and moisture content, the caking 
properties and size of the fuel, the quantity, tempera- 
ture and distribution of the primary air, the thickness 
of the fuel bed (on a stoker), and the intensity and 
distribution of radiant heat all play a part. Quantita- 
tive relations between these variables can only be 
derived very tediously from data accumulated from 
operating performance and special tests. Grumell, in 
this country, and Nicholls in the United States, have 
devised apparatus which reproduces with remarkable 
fidelity the conditions of combustion on a mechanical 
stoker. Only the influence of primary air preheat 
cannot be studied, as they use cold air.. With such 


apparatus effects can be examined which could not be 





obtained on a full-size plant without risk of breakdown 
Still more interesting 
small-scale apparatus is being designed, with which to 
study the combustion/heat-transfer process in pul- 


or, at least, serious loss of output. 


verised-fuel firing ; and there are many other possibili- 
ties in the development of reduced-scale technique. 


It may be emphasised that the change of scale is not | 
merely a matter of dimensional similarity, and cannot | 


be left to the mathematician and the physicist alone 
to devise. Only by intimate acquaintance with the 


conditions of full-scale operation and its peculiar 


requirements can the transition be made from one 
scale to another with any hope of useful results. . In 
this field also, co-operation must be the keynote, 
although here it is co-operation principally between 
engineers and scientists. 
Coal Utilisation Research Association, which 
established under the auspices of the Department of 
Scientific and Industrial Research, that it may contri- 
bute something new to coal research in this country by 
concentrating on the co-operative aspects, as a joint 
organisation representative of coal producers, con- 
sumers, engineers and appliance-makers. 








ATLAS FOUR-WHEELED SCRAPER 
WAGON, 


THE sc.aper wagon no doubt owes much of its 
increasing popularity to the fact that, for such excava- 
tion as does not involve operation of the quarrying 
type, it combines the functions of a power-operated 
shovel with those of the train of trucks required to 
take away the spoil. One of the latest types of four- 
wheel scraper wagon is shown in the accompanying 
illustrations, Figs. 1 to 3. The wagon is manufac- 
tured by Messrs. Atlas Scraper and Engineering Com- 
pany, Incorporated, 6203, Maywood Avenue, Bell, 
California, U.S.A., and is known as the “Atlas Be-Ge 
Scraper Wagon.”” The machine is towed by a tractor 
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| which may be of any type, provided power is adequate. 
| The smallest of the seraper wagons, viz., that having 
|a rated capacity of 3 cub. yd., requires 20 h.p. to 
30 h.p. The largest wagon, with a rated capacity of 
|8 cub. yd., needs 50 h.p. and upwards. There are 
| two intermediate sizes of wagon, of 4} cub. yd. and 
6 cub, yd. capacity, respectively. The buckets, &c., 
are hydraulically-operated, a pressure pump of the 
geared type being mounted on the rear of the tractor 
and connected to the wagon by flexible pipes. The 
control valves for the hydraulic cylinders form part 
of the pump assembly, and can, therefore, be readily 
operated by the driver of the tractor. 

The formation of the frame will be clear from the 
external view given in Fig. 1. It is constructed of 
heavy bar sections, welded together, and at the rear 
is carried on a pair of wheels mounted on stub axles, 
an arrangement which enables them to be inclined in 
the vertical plane when the cut is to slope. The 
wheels are set well within the cutting width to permit 
cutting of steep sloped banks. The frame is raised 
up in front to enable the axle carrying the front pair 
of wheels to be mounted on a central universal ball- 
and-socket joint, three-point suspension being thus 
provided. All four wheels have dual pneumatic tyres. 
The width of these tyres naturally enables the wagon 
to be worked on soft and wet soils, and helps to com- 
pact a fill. The principle of construction is best 
understood from the diagrammatic drawings of Figs. 2 
and 3. The bucket or bowl which makes the cut and 
receives the spoil is seen at a in Fig. 2. It is not 
hinged directly to the frame, but is carried on a pair 
of cylinders b at the rear, and at the front by levers 
actuated by a single cylinder c. This method of 
suspension enables the bottom of the bucket to be 
kept parallel in all positions and in a floating condition, 
The bucket, with its load, is thus the only part which 
has to be lifted, as distinct from those types of 
scraper in which parts of the frame have also to be 
moved. The front of the bucket is closed, when full, 
| by the apron d in Fig. 3. This is suspended by links 
from the front of the frame, and is moved by a cylinder 
e. It is provided at the back with straight tracks for 
the rollers f. The combination of cylinder movement 
and guidance by the rollers results in the bottom edge 
of the apron following the curved path indicated by 
the chain-dotted line at the bottom of Fig. 3. It is 
understood that the apron only rests on the rollers 
and is not positively connected at any part. In 
consequence, the apron, should it meet with any 
obstruction such as a boulder, when the wagon is 
| travelling, folds upwards out of the way. Conversely, 
; should the boulder be small, the action of the apron, 
| by its scooping action, pushes it into the bucket. 
| This action, moreover, completes the filling of the 
bucket. 

When filled, the wagon is towed away for dumping 
| the spoil, the dumping operation being performed by 
| the rear cylinders 6, When the piston rods of these 
| are fully extended, the bottom of the bucket is tilted 
| to an angle of 62 deg. to the vertical, an inclination 

which ensures complete discharge, even with very 
| sticky spoil. Regulation of the amount of tilt and, 
| when necessary, oscillation of the bucket, enables the 
| depth of the spread to be regulated between a fine 
layer and 15 in. deep. The depth of cut in all sizes 
|of the machine is variable between zero and 6 in,, 
and the ground clearance is 12 in. The width of the 
cut varies from 6 ft. to 8 ft, 6 in,, according to the size 
of the machine, Although three different cylinder 
movements are involved, only two control valves are 
required. One of these valves controls the cutting 
cylinder. The other valve controls the apron cylinder 
and the two rear, or dumping, cylinders. The contro] 
valve arrangement is such that the bucket cannot be 
tilted for dumping unless the apron is fully open.. On 
the other hand, the apron cannot be closed until the 
| bucket has been returned. to its normal horizontal 
position. The operation is thus semi-automatic, and 





control by the tractor driver is simplified, 








NATIONAL CoMMITTEE ON StaTruToRY Wrrinc REGu- 
LATIONS AND REGISTRATION.—Since its formation last 
Jane, the National Committee on Statutory Wiring 
| Regulations and Registration has appointed two Sub- 
| Committees, the work of which has been considered at 
three meetings of the main body. One of the Sub- 
Committees was appointed to re-draft the enabling clause 
and this has now been submitted to the Minister of 
| Transport for inclusion in any forthcoming Electricity 
| Bill, while the other was instructed to produce a state- 
| ment of evidence to show the unsatisfactory state of 
affairs which exists to-day and the reason for any scheme 
|the Committee hope to bring forward in the future. 
| in the production of this evidence, the Sub-Committee 
has been materially assisted by the Home Office, the 
National Register of Electrical Installation Contractors 
|and by a number of Fire Brigades, who have all contri- 
| buted facts which greatly strengthen the case which has 
been prepared in favour of compulsory regulations and 
registration. The National Committee has now to 
consider this draft scheme. 
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THE CONTROL OF DIESEL RAILCARS, 
WITH PARTICULAR REFERENCE 
TO TRANSMISSIONS.* 

By Masor W. G. Wiison, C.M.G. 
Any paper which sets out to describe some technical 
aspect of the Diesel-driven railcar can at best be 
likened to a photograph, which gives an impression of 





| by means of the engine governor, the output per work- 


| same. 


the state of growth of its subject at some particular | 


instant of time. In the present paper is collected 
some general information on railcar controls and 
transmission and a comparison reviewing their present 
state of development. 


The history of the railcar is | 


a comparatively short one, and, as with very few | 
exceptions the mechanisms to be described are them- | 


selves pioneer developments, no historical review is 
given. Control systems are bound up with trans- 
mission systems and one cannot be described without 
the other. It would hardly be an overstatement to 
aay that were the Diesel engine possessed of the same 
characteristics as the steam engine, needing no compli- 
cated system of transmission to enable the use of its 
power to be controlled, it would have displaced the 
steam engine for rail traction much sooner and to a far 
greater extent than it has done. 

The control of a Diesel-driven train can be said to 
consist of three operations. (1) Starting it with 
smoothness and providing the greatest possible accelera- 
tion. (2) Driving it at the speed required, such speed 
being obtained with the greatest possible economy. 


(3) Stopping it in the shortest time, and with the least | 


discomfort to the passengers. 
be only lightly touched on in this paper; similarly 
with engine throttle control, except where this is 
associated with the transmission system. 
form of transmission and control for a Diesel railcar 
has the following attributes :—(1) It is simple to 
maintain and reliable in service. (2) It is easy to 


The last of these will | 


The ideal | 


control and cannot cause damage by mishandling. | 


(3) It is silent and efficient. (4) It is light in weight, 
yet robust. (5) It allows the engine to work at its 
most economical speed under any conditions. (6) It 
does not hamper the construction of the car by necessi- 
tating a special disposition of the engine in relation to 
the driving axles. As no one has produced any system 
which fulfils every requirement of this ideal specifica 
tion, it is necessary to sacrifice one or more of these 
conditions in order to fulfil others, 

The control desks of the different types of railear 


show that all aim at the minimum of levers, gauges, | 


| dimming the headlights and for stopping the cooling | 


buttons, and the like to distract the driver’s attention. | 


All have throttle, brake, and forward and reverse 
controls, oil and air pressure gauges, and either a 
speedometer or revolution counter or both. A gear- 
changing mechanism with or without clutch control is 
also necessary with mechanical transmission and a 
direct-drive control with hydraulic transmission. Two 
important considerations from the point of view of 
coach layout and construction are (1) the size and 
position of the engine and (2) the number of wheels 
any engine can be made to drive. It has seemed 
convenient therefore to divide transmission systems 
into two main classes; (1) indirect drives, which do 
not require any 
with respect to the driving wheels (e.g., electrical) ; 
and (2) direct drives, which depend on a transfer of 
torque from one shaft to another by any means, 
whether mechanical or hydraulic or both, that neces- 
sitates a special position of the engine. The latter class 
covers a large field, but though it has been the custom 
in the past to draw a rigid line between mechanical 
and hydraulic transmission, it now seems that the 
wide use of mechanical change-speed gearboxes in 
conjunction with hydraulic couplings has lessened the 
gap between them, particularly when it is considered 
that in certain forms of hydraulic torque converter the 
direct drive is by mechanical clutch. 

Electrical Transmission (Indirect Drive).—With elec- 
tric transmission there is no need for a very close 
proximity between the engine and the driving bogies, 
it being in this superior to any form of direct trans- 
mission. This feature made possible the mobile type 


articular disposition of the engine | 


| 








| 


| neither enter nor leave. 


power house as supplied by Mewrs. Sir W. G. Arm. | 
strong, Whitworth and Company, Limited, to the| 
. ] 


South American and other railways. The drive from 
a single high-powered Diesel engine may be divided 
among a number of power bogies situated along the 
train, and the power unit can be completely separated 
from the passenger-carrying portion. Simultaneous 
control of all the driving motors from one driver's 
cabin is possible, as with the electric train. As to ease 
of control, the Diesel engine can be automatically 
regulated according to the power required, since in a 
number of electrical control systems the output of the 
engine is kept constant at a certain controller position. 
In some 0* these systems the main generator exciting 


windings are arranged so that, as the voltage changes, | 
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the current is varied to keep the generator load con- 
stant. Other systems regulate the generator voltage 


ing cylinder being maintained constant. In this type 
of control, fluctuations in load on the auxiliaries are | 
compensated, the engine load always remaining the 
The control gear can also be designed so that 
the maximum possible tractive effort can be limited. 
Against these advantages must be set the relatively 
low efficiency of this type of drive, while in weight, 
cost, and complication it also compares unfavourably | 
with its rivals. 

The first units to be described were designed by 
Messrs. Brown, Boveri and Company, Limited, of 
Baden, in conjunction with Messrs. Sulzer Brothers, of 
Winterthur. The equipment of the driver’s cab is 
simple. A handwheel in the middle of the control 
desk regulates the speed and output of the engine, a 
handle to the right is used for reversing, while a handle 
to the left starts and stops the engine. In front of the 
controller are a revolution counter and switches for 
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right, so that pressure oil is admitted to the piston p 
pressing downwards ; thus the resistance m is reduced 
and the excitation of the generator consequently 
increased. The voltage of the generator then increases 
until full load again comes on the engine, at which 


| moment the admission of oil to the piston p is inter- 


rupted, so that the piston can move no further. 

As regards the driver’s controls, the reversing drum r 
of the controller « operates the reverse k, while the 
starting and stopping drum ¢ starts the engine by 
switching in the starting contactor c, and stops the 
engine with the help of a device fitted on the governor 
w. By means of the main drum uw, the excitation 
and motor disconnecting contactors f and @ are 
switched in, and the magnets n and 0, as well as a 
device fitted on the governor w for adjusting the 
speeds, are operated. The three drums (, u and + 
are locked with respect to each other mechanically and 
electrically. Reduced load is provided for by moving 
the fulcrum of the lever between the oil-operated 
cylinder and the engine governor in such a way that 
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water pump (the pump is started automatically at the | 


same time as the main engine). The method of 
working is explained with reference to Figs. 2 and 3. 
The various circuits are those for running, starting, 
excitation, auxiliary services, control, heating, and 
lighting, but only the more important are shown. 

The main generator, driven by the Diesel engine, 
feeds the two traction motors /, Fig. 2, through over- 
load relays 6, disconnecting contactor a and reverser k. 
The overload relays 6 are in the circuit of the operating 
coil of the exciting contactor f, and consequently 
interrupt the excitation of the main generator if the 
current of one of the traction motors exceeds the 
maximum permissible limits. The contactor a cuts 
out the traction motors from the generator when the 
engine is being started and prevents the traction motors 
being self-excited when the vehicle is being hauled. 
The self-excited auxiliary generator ¢, the voltage of 
which is kept constant through the voltage regulator d 
for all loads and speeds, feeds the separate excitation 
winding g of the main generator j, through the excita- 
tion contactor f and regulating resistance m. 

The resistance m is regulated from the piston p of | 
a servo-motor r operated by oil pressure. The servo- 
motor is controlled by a governor w of the Diesel 
engine x, through the slide valve q and double lever s, 
as follows. Assume that the engine is fully loaded 
with the generator current used at the moment and 
with the excitation as regulated by resistance m. The 
governor then takes up the position shown by a lever 
in Fig. 2. The double contactor a and the valve ¢ 
are then in such a position that the opening to the 
space above the piston p is closed, so that oil can 
If the gradient of the line 
becomes steeper, the current in the generator increases, 
the excitation at first remaining as before. The load 
on the engine consequently also increases ; the lever | 
of the governor w moves to the right, drawing the 
double lever s with it, and moves slide valve q to the | 
left, so that oil can issue from the space above the 
piston p. 

The spring consequently presses the piston p up- 
wards, thus increasing the resistance m and there- | 
fore weakening the field of the generator j, until the | 
original load is again reached. The governor w then | 
goes back to the full-load position and draws valve q| 





back, so that the opening to the space above piston p 
is again closed and the piston comes to rest. If the 
gradient becomes easier, the current taken by the 





| generator falls, as well as the load on the engine, in 
* Paper read before the Institution of Mechanica] | consequence of the constant excitation. 
Abridged. 


The lever of | 
the governor w moves to the left, draws q to the 


— 
Fig.3. 
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the system stabilises itself at different governor settings. 
Fig. 3 shows the effect of these settings. The tractive 
effort at low speeds is limited by the provision of an 
unregulated shunt excitation (winding A). 

A delayed-action “‘ dead man’s handle ’’ is fitted to 
this car, but is not shown on the diagram. It is, how- 
ever, worthy of mention. A wormwheel is driven by 
one of the axles. Suspended above it, but held out of 
engagement by means of a magnet, is a tooth segment. 
The magnet is kept energised by the “dead man’s 
handle.” If this is released the segment falls into 
engagement with the worm and is moved. When the 
car has run about 100 yards the segment reaches the 
end of its travel and applies the brakes and breaks the 
operating circuit of the excitation contactor. If, how- 
ever, the handle is gripped again before the segment 
finishes its stroke, the latter will return to the dis- 
engaged position and no effect will take place. Thus 
the driver can let the lever go for a run of 100 yards 
without immediately stopping the car. 

In the 1,100-h.p. trains built by Messrs. Frichs, of 
Aarhuus for the A.S.E.A. for the Danish State Railways. 
four engines are used, each of 250 h.p. to 275 h.p. Two 
engines are mounted on each of the power bogies, and 
each power bogie is situated at one end of the three- 
car train. The driving compartment is at the front 
end of the power bogie. These cars can be run as 
single units controlled from each end. The driver 
has a limited rheostat control for moderate speeds of 
a few miles per hour, but once he is on the main notches 
for medium and maximum speed, the load is auto- 
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matically taken up by the dynamos, and he has no 
further controls to operate. 

The engine governor is designed to operate at three 
speeds as follows :—(1) Idling speed, at which a small 
power is developed sufficient to move the vehicle 
slowly about if required. (2) Intermediate speed, at 
which about 85 per cent. of the normal rating of the 
engine is developed. (3) Maximum speed, at which 
full power and also 10 per cent. overload are developed. 


The speed settings are operated by solenoids connected | 
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| 
excitation of the main generator until the current 
through the traction motor falls. Should the current | 
through the traction motors become excessive the | 
relays operate still further and close contacts f and k, | 


ork alone. Energised coil g, which closes contacts r 
and allows current to pass through the second field 
winding n of the series motor and the rheostat, is 
turned in the opposite direction and reduces the 
excitation of the main generator. The same effect is 
produced when either of the control handles a or b 


to the main control handle in the driver’s cabs. The | is moved in a direction for reduced speed. 


overload setting of the governor, which allows more 


Overload of the engine is prevented by the governor 


fuel oil to be injected into the cylinders without increase | arm c, which opens contact e when the load reaches 


of speed, is controlled in the same way. 
The engines are designed to run at three speeds, 
namely, 550 r.p.m. (idling speed), 850 r.p.m. (medium 








its normal maximum. These contacts are in the same 
circuit as contacts g and j, and when this circuit is 
broken the series motor stops and further excitation 
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Fig.8. 
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speed), and 1,000 r.p.m. (full speed). Each of the 
engines has remote control from the two driver’s cabs 
by a direct-acting governor of the centrifugal type, 
which regulates both the speed of the engine and the 
timing of the fuel pumps. Further, a servo-motor 
actuated by lubricating oil adjusts the governor, by 
means of electromagnetic valves, in response to impulses 
from the electrical control system. The electrical 
control system depends on a regulating motor arranged 
in the field of each main generator in such a way that 
the tractive effort multiplied by the speed of the train 
is a nearly constant quantity. The general principles 
of the system are shown in Fig. 5. The main control 
is arranged on the Ward-Leonard principle; the 
voltage of the main generator is regulated by means of 
resistances which are cut in or out of the main field 
circuit, the generator being separately excited. 

In the Frichs automatic system, the rheostat con- 
trolling the resistances in the main field circuit is 
operated by a small motor with two field windings, one 
for each direction of running. The current through 
these two field windings is controlled by the handles 
a and 6, Fig. 5. When either of these handles a or b 
is moved in the direction for increased speed, a contact 
is made by which coil p is energised and closes contact 
8. The latter allows current to pass through the series 
motor field winding m. The motor then commences to 
revolve and the rheostat is turned by means of gearing 
o in such a direction that the resistance is cut out of 
the main generator field circuit, thus increasing the 
voltage and the current to the traction motors until 
this reaches its permissible maximum. At this stage 
the time relays h-g or l-j operate to cut off the 








current to the series motor, thus preventing further | 











of the main generator is prevented. Should the load 
on the engine exceed 110 per cent. of its normal maxi- 
mum, the arm closes contacts d, and current passes 
through the second field coil of the series motor, which 
then turns the rheostat so as to decrease the excitation 
of the main generator. Contacts f, k and d are in 
parallel, so that the closing of any one of them will 
reduce the loading on the transmission. Contacts g, j 
and e are in series, and the required excitation of the 
main generator should occur if any one portion of the 
equipment is overloaded. 

The English electric torque control system* has 
been developed to meet the conditions that at any 
given engine speed there is one load at which the 
engine efficiency is at its maximum, and that after a 
long period of service (e.g., 5,000 running hours), the 
engine will no longer develop its full output. The 
electrical loading therefore should regulate the load 
automatically to suit the engine condition. Another 
point is that under light loads the engine will develop 
the required power at speeds considerably below its 
maximum, and it therefore follows that it is economical 
to have a range of engine speeds and to utilise within 
suitable limits the minimum speed necessary. 

Mechanical Transmission (Direct Drive).—Mechanical 
transmission provides a multiplicity of fixed drives of 
different ratio between engine and driving wheels. 
Within certain limits, the drive is solid in both direc- 
tions and variations in car speed are directly propor- 
tional to variations in engine speed and vice versa, 
Infinitely variable-speed mechanical transmissions 
have, as yet, not achieved commercial success for rail 
vehicle work. By the development of compressed-air, 
oil-pressure, and electrical systems simple forms of 
remote control have been evolved which enable multiple- 
unit working to be employed. In all types of stepped 
gear drives the engine and car speeds must be syn- 
chronised at the time of gear changing, and means 
must be provided to enable the gear to be engaged 
silently and without shock, without skilful manipulation 
by the driver. Automatic gear-changing systems 
operated by engine speed, vehicle speed, and throttle 
position have been worked out and applied to auto- 
mobiles, and there is reason to anticipate that they 
will be applied to railcars. Examples of such systems 
are the Miller and the Hallpike. Both these systems 
relieve the driver of all responsibility for gear changing, 
and, in multiple-unit working, might well show a 
saving over the cost of coupling up all the controls. 
They also have the great advantage of relieving the 
gearbox of all stress due to faulty gear changing. 

The Wilson gearbox is an epicyclic gear of the 
compound type in which individual contracting brake 
bands engage each gear. Details of the epicyclic 
gearing are given in the author’s papers read before 
the Institution of Automobile Engineers.t A very 
large number of control systems have been used in 





* ENGINEERING, vol. cxxxvii, page 648 (1934). 
t+ Proc. Inst. Automobile Eng., vol. xxvi, page 216, 
1931-2 ; vol. xxx, page 577, 1935-6. 





conjunction with this gearbox. In the normal way, 
the gear is preselective, and by the rotation of a cam- 
shaft, which is connected to the control lever, the driver 
can set the mechanism in such a way that when the 
gear-engaging lever (called the busbar) is operated, the 
selected gear will be picked up and engaged. The 
remote control of the Wilson ution has been developed 
from this preselective mechanical type. Messrs. The 
Associated Equipment Company have designed a very 
ingenious compressed-air mechanism which operates 
the camshaft in a simple manner for the railcars 
under construction for the Great Western Railway. 
An alternative method makes use of small air cylin- 
ders, one per gear, to take the place of the cam- 
shaft, and to cause the gear-operating struts to 
engage with the busbar ; air is admitted to the cylinders 
by electro-pneumatic valves, This system is important 
in that it is standardised on the fleet of 100 Drewry 
railcars on the Buenos Ayres Great Southern Railway ; 
any three of these cars can be coupled together in any 
order and driven from either end. 

A different arrangement developed by the London 
Passenger Transport Board (see Fig. 8) is to use 
solenoids a pushing against struts 6. This arrange- 
ment is also satisfactory, especially as it is intended to 
operate in conjunction with a scheme by which the 
solenoids are only energised when gear changing is in 
process, a special switch being designed for the purpose. 
Where compressed air is not available this system can 
be operated by means of a vacuum. This system is 
employed on the articulated twin-engined railcars 
built for the Buenos Ayres Midland Railway. The 
solenoid system is also employed on twin-engined 
railcars running on the Great Northern Railway of 
Ireland. In these cars the gear change is effected by 
vacuum, 

In the Italian-built Breda cars and the French-built 
Lorraine cars, mechanical selection is still used, a 
satisfactory scheme being that in which a double- 
powered bogie car with a gearbox on each bogie can 
be mechanically controlled from either end. There 
are by now several hundred cars running with this 
system. In order to prevent overdriving the engine 
by changing to a lower gear at an excessive car speed, 
an overspeed governor is used. A governor mechanism 
is driven off the input shaft of the gearbox, and arranged 
so that if a predetermined speed is exceeded, a switch is 
tripped and the air supply cut off, thus engaging 
neutral gear, Another successful safeguard is that of 
connecting the gear-changing valve to the throttle 
lever, thus dispensing with one lever or pedal, and 
ensuring that changes of gear only take place with the 
throttle closed. This system has been well tested by 
the Chief Engineer of the Bermuda Railway, Mr. 
Kitchen, who has fitted it to a number of Drewry 
railcars in service in that country. 

The Mylius gearbox is a constant-mesh spur gear 
drive pneumatically operated. The gear control is 
preselective, and electro-pneumatic valves are used for 
both preselection and gear engagement. The principle 
is broadly as follows, The main air cylinder operates 
both the main engine clutch of the open multi-plate 
type and the gear engagement. When air is admitted 
to this cylinder, the clutch is first disengaged, owing to 
the fact that its springs are lighter than those which 
engage the gear, and the gears then are freed. With 
the air pressure increasing, the synchronising cones of 
the next desired gear are engaged; these cause the 
speeds of the dogs of the gears to be corrected so that 
when the air is released from the cylinder the dogs 
will come together without clashing. It follows that 
the main clutch will engage after the dogs have done so. 

Preselection is obtained by rotating a preselector 
shaft. The movement determines which pair of syn- 
chronising clutches, followed by their respective dogs, 
shall be operated when the main cylinder is actuated. 
Preselection entails one cable for changing to a higher 
gear and one cable for changing downwards, Two 
cylinders are mounted on each gearbox for preselection. 
According to whether an upward or downward change 
is next required, air is admitted to one or other of the 
cylinders. The actual gear changing is carried out by 
the same cylinder that operates the main clutch, hence 
the gears are not moved unless the main clutch is 
first freed. If no change of gear is preselected and the 
clutch is operated, the gear will re-engage in the same 
8 . A system of indicator lights shows the driver 
if any of the gearboxes have failed to engage properly 
or if preselection is not fully accomplished on any of the 
boxes before the actual change of gear is attempted. 
A system for cutting out one or more engines if auxiliary 
failures occur, and for reversing and governor control, 
is also included. 

The S.L.M. gearbox is a constant-mesh spur type 
gearbox actuated by hydraulic clutches of a special 
type. Gear wheels always in mesh are mounted upon 
a layshaft and conntcted to it by self-contained oil- 
operated clutches, fed with oil under pressure from 
holes drilled in the shaft. Admission of oil to these 








holes determines the gear which is to be engaged, and 
this arrangement enables the engagement and changing 
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of each gear to be controlled by turning an oil distributor 
cock. The makers have developed a pneumatically- 
operated apparatus which can be fitted to the oil- 
distributing cock of the gearbox. In this the rotating 


movement of the control cock is obtained by means of | 


short racks meshing with the toothed extension of the 
control cock; these racks are actuated by small 
pistons having different strokes according to the 
desired angular movement. The pistons are operated 
by compressed air admitted to the respective cylinders 
by means of electro-pneumatic valves. 

A special starting device (the purpose of which is to 
reduce the oil pressure during the first seconds of the 
starting period) is also operated by compressed air and 
an electro-pneumatic valve. The pneumatic remote 
control apparatus can be operated from any part of 
the train and two or more gearboxes can be operated 
simultaneously with the same controller. The reversing 
gear can, of course, also be controlled electro-pneu- 
matically. In order to simplify gear changing, as well 
as to prevent the overspeeding of the engine if the 
driver should inadvertently change to too low a gear 
at any given vehicle speed, a freewheel can be provided. 
This is fixed between the gearbox and the final drive. 
This safeguards the power unit by preventing over- 
speeding, and in the case of a car with two engines 
it prevents excessive damage being done to an engine 
should it break down and be driven round in its 
damaged state by the revolving rail wheels. 

The Ganz mechanical system is in use on a number 
of railcars of all types, from light-weight four-wheeled 
vehicles to multiple-engined trains, but the principle 
is the same for all types. 
described as a constant-mesh, all-gear transmission, 
employing plate clutches and operated by compressed 
air. The method of control is broadly as follows. 
With the change-speed gear set at neutral, no air can 
be applied to any of the gear-operating cylinders. 
When the gear lever is moved to the first position, air 
is admitted to the cylinder which disconnects the dry 
friction clutch attached to the engine. The next step 
is to admit air to the gear-engaging cylinder of the 
first gear. Starting the car is then carried out by 
relieving the pressure in the clutch cylinder, allowing 
it to take up the drive. Air pressure is, of course, 


kept on the cylinder of the first gear so long as that 


gear is required. 


Restriction of exhaust from the clutch-operating | and the author hopes that in some few years’ time 
cylinder ensures a smooth start and prevents sudden | another may be tempted to bring this survey up to | 


engagement. Once the car has started the drive is 


kept on first gear until the moment second gear is | trend which development will take. 
The change from first to second gear is | 
effected by moving the gear lever from one notch to the 


required. 


next, which exhausts air from the first-speed cylinder 
and admits it to the second-speed. The main engine 
clutch is not employed when changing gear, but only 


for starting. 


impossible for two gears to be engaged simultaneously, | founding in England 1490-1890, Part I,” 
as the valves have an overlap and provide a neutral | In this part the author gave a sketch of the history of 


speed between the gears. 

The Ganz electro-pneumatic remote control, in 
addition to enabling the cars to be controlled from a 
distance, has now been developed further by the provi- 


sion of a controller which, in the neutral position | 


between gears, automatically reduces the admission of 
fuel to the engine in order to synchronise the engine 
speed when changing to a higher gear. Thus the driver 


need not handle the throttle lever when changing gear. | 


In the case of multiple-unit trains electro-pneumatic 


valves are employed to admit air to the gear-engaging | zh | 
This eliminates any necessity for relay | Europe, in the Middle Ages, an increased demand for | possibility that the leadscrew may be slightly bent 


cylinders. 


valves, which are sometimes used if long pipes are | iron led to furnaces of increased height and width, | owing to the pressure of the cutter. 


necessary between controls and engine. 


The Cotal epicyclic gear is widely used in France | probably about the second half of the Fourteenth | 


| 
| 
| 
| 
| 


skill on the part of the driver, and of giving a constant | 
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a 
the engine, and provides a smooth start by operation | 


of the governor control only. Normally it is not adapted 
to work as a disconnecting clutch to assist changes of | 
gear ratio, but it can damp out vibrations and act as | bronze guns could be made of cast-iron, a native material 
a cushion between the power unit and the driving and much cheaper. The story was that the first cast- 
wheels. Its function of ensuring a smooth start without | iron guns were made at Buxted in 1543 by Ralph 
Hogge and Peter Baude, and it may be taken that 
Baude in that year came to Buxted to the furnace 
worked by Hogge and that he made the mould for the 
first cast-iron gun made in England, but, said Mr. Jen- 
kins, “ the credit of initiating the founding of cast-iron 
guns in this country really belongs to William Levet, 
the Parson of Buxted.” The furnace at Buxted be- 
longed to him and Hogge was his employee. In 1541, 
Levet had been appointed the King’s gunstone maker 
at a fee of 6d. a day. Five years later, a warrant was 
made out “ to pay Parson Levet 3001. for making iron 


were obtained from Belgium. It cannot be a matter 
of surprise that as the blast-furnaces increased in 
number the question should arise whether guns like the 


torque to the wheels during the starting period, is very 
valuable. The success of the fluid coupling for railcar 
purposes can be largely attributed to the epicyclic type 
of gearbox, because full advantage can then be taken 
of its properties without demanding from it in addition 
the function of a freeing clutch. No controls are 
required for the fluid coupling, except when used with 
gears that require mechanical meshing of teeth, when | 
additions in the form of a rocking brake have to be | 
provided. 





The system can be briefly | 


The arrangement is such that it is| ber 9, a paper by Mr. Rhys Jenkins entitled “ Iron- 


pieces.” This represents about 30 tons, and perhaps 
sixty guns. Probably, the largest guns cast at Buxted 
were Sakers weighing about 12 ewt. 

A trade in cast-iron guns grew up slowly, and in the 
reign of Elizabeth an export trade commenced. By 
1568, there were over forty blast-furnaces in the 
Sussex area and the owners of these found it more 
profitable to cast their product into guns than to supply 
it to forges for conversion into wrought iron. The 
increasing export trade was a matter of alarm and 
| discussions took place in Parliament. There was a long 
| list of export warrants for the reign of Elizabeth and 
| figures showing the total number of guns cast at various 
| foundries. In 1601, it was stated that the annual pro- 
duction was about 800 tons. 


Hydro- Mechanical ; (2) Hydraulic Torque Conversion. | 

Variable-torque hydraulic transmissions allow the 
engine to work at its most economical speed at all | 
times, but there is a high loss in efficiency except in 
direct drive and over a limited torque ratio when 
driving through the torque converter. They are simple 
to control, the only change necessary being that between | 
converter and direct drive, and are smooth and quiet in 
operation, but attention has to be given to glands and 
oil connections, as in most cases a radiator has to be 
provided which is detached from the transmission. 
A very considerable number of railcars are in service 
with this form of transmission, particularly when they 
can run mainly on direct drive and with a high power- 
to-weight ratio. The hydraulic torque converters 
which have so far achieved most success are of the Of the manner in which the moulds for the guns 
turbine as opposed to the displacement type. Two | were made no description has come down to us, although 
examples are the Lysholm-Smith and the Voith-Sinclair, | there is information about the making of bronze guns. 
both of which have been discussed in detail before the | Robert Norton “one of his Majesties’ Gunners and 
Institution.* Both consist of the two drives, torque | Engineers,” in his book The Gunner, published in 1628, 
conversion and direct, but their main difference lies | had a chapter, entitled “‘ Of making of Moulds for the 
in the direct drive which in the case of the Lysholm- | Founding of Ordnance,” but the description was not so 
Smith is by means of friction clutch, and in the Voith- | clear as one would wish for. The earliest account of 

Sinclair by means of a fluid coupling. Both types, | real value was that given by Sirurey de Saint Remy, in 
| when driving through the torque converter, give a| his Memoires d'Artillerie, published in Paris in 1693, 
| constant engine speed for a given throttle opening and | and the procedure followed by the Sussex gunfounders 
| car speed, and both give a smooth start from rest | in the eighteenth century seems to have been much the 
| without the necessity for operating a clutch. same as that described by Saint Remy. 

It would be presumptuous to attempt any forecast Prior to the reading of the paper, the annual general 
| of the directions in which future developments may lie, | meeting of the Society was held, when Mr. W. A. Young 
was elected president in succession to Engineer-Captain 
E. C. Smith. The total membership of the Society 
was given in the Report of Council, as 870. 


| date, and by comparison with this paper to show the 


THE MANUFACTURE AND GAUGING 
OF LATHE LEADSCREWS. 


By Orro KessLEr. 

THE value of a lathe depends on the accuracy of its 
leadscrew, in the production of which the maintenance 
of uniformity of pitch presents the most difficult 
problem. In the manufacture of a leadscrew, rough 
turning should not be carried out on the same machine 
as finish turning, in order to conserve the accuracy 
of the finishing lathe. After rough turning, the bar 

| should be ground to near the finished diameter and the 
thread then milled, leaving from 0-3 mm. to 0-5 mm. 
of metal to be removed in the finish turning. The outer 
diameter should then be ground to size. The reason 
for deferring this finish grinding until after the thread 
is rough-milled is that, owing to its length, there is a 








HISTORY OF IRONFOUNDING. 


Ar a meeting of the Newcomen Society, on Novem- 





was read. 
the industry during its first two hundred years, when 
| the main objects produced were cannon and cannon 
| balls. In his introduction, Mr. Jenkins said that though 
objects of cast-iron, perhaps 1,500 to 2,000 years old, 
were to be seen in museums, iron-founding in Europe as 
a regular trade was of comparatively modern origin. 
In England, it followed a great change in smelting, viz., 
te substitution of the high furnace, known as the 
blast-furnace, for the bloomery, this being the primitive | 
hearth in which malleable iron, capable of being worked | 
by a smith, was produced directly from the ore. In 


Such a bend 
| and in these a part of the product was fluid iron, and | could not be satisfactorily eliminated by the turner. 
The finishing of the thread in a screw-cutting lathe 


on various railcars, notably the Michelin (not driven | Century, it was sought to use this by-product for making | is the most important operation in the process of 


The 


by Diesel engines, however) and the Bugatti. 


guns, hitherto of cast bronze. From about 1410, | manufacture. The machine employed must be in 


principle conduces itself to simple remote control, | there were authentic records of the production of cannon jevery way of the highest class. It is an advantage if 


the gears being held in engagement by electric magnetos, | and cannon balls of cast-iron. 


energised from the electric system on the railcar. A 
control switch, or switches, situated at the driver's 


compartment, enables one’ or more gearboxes to be | arose through the introduction there of the blast-furnace. 


simultaneously controlled with ordinary wiring con- 
nections. In its usual form it consists of two epicyclic 
gear trains, of different ratios, in series. Either or 
both these gear trains can be made to work as a speed- 
reduction gear, or as a direct drive, so that four ratios 
are normally available. Two magnetic clutches are 
operated together to give any one ratio. 
been employed in two-speed form, particularly in 
railcars where a high power-to-weight ratio is available. 
Electricity is the means of operating the gears, neither 
oil nor compressed air being necessary. Irregularities 
of speed when changing gear are met by slipping the 
magnet surfaces, friction of the normal 
type cannot be employed. 

Hydro- Me chanical { 1) Mechanical Torque C‘onver- 
sion.—The best known form of hydraulic coupling (as 
opposed to hydraulic torque converter) is the Vulcan- 
Sinclair, which is so well known as to need no descrip- 
tion. The fluid coupling provides an automatic means 
of disconnecting the drive and preventing stalling of 


surfaces 


as 





It has also | 


a lathe with two leadscrews is available, the second 

Sussex was the cradle of English iron founding, and | leadscrew being reserved for the final very fine finishing 
there was every reason to believe that the industry | cut. In this way it is given but little work to do, and 
thus retains its accuracy, enabling high-quality work 
to be produced. It is possible to argue that a double- 
leadscrew lathe is not necessary and that two machines 
may be employed, the leadscrew in process of manufac- 
ture being moved to the second, which may be reserved 
for the light duty of taking the final very fine cut. 
This practice, however, is not desirable. If closely 
accurate work is to be produced, it is necessary that 
the leadscrew should be running dead true when the 
final cut is taken. This condition is not likely to be 
attained if it has been removed to a second lathe : 
indeed it may be said that it will be by pure chance 
if it does run true in the second lathe. The use of a 
double-leadscrew lathe eliminates this uncertainty 
and at the same time allows one leadscrew to be 
reserved for finishing. 

The change wheels which are used in cutting the 
thread must have teeth with great accuracy of pitch. 
and this pitch should also be small, the number of 
teeth being large. These factors have considerable 
influence on the accuracy of the screw thread produced. 


In 1490, a payment of 67s. 2d. was made on behalf of | 
the Archbishop of Canterbury to “‘ ye Ierne founders 
of Buxstede.”” In 1493, there was a lawsuit between 
an ironfounder of Hartfield and a goldsmith of South- 
wark. In 1496, Henry VII issued a commission to 
Harry Fyner, this goldsmith, to take artificers, 
‘** founders *’ and labourers for building foundries for 
making iron for the ordnance. This was the earliest | 
indication that iron cannon balls were being made or 
used in England. Though from the beginning the 
Sussex ironfounding industry was based mainly on 
the production of war material, open-sand castings of 
chimney backs, fire dogs and grave slabs were made ; | 
the amount of these produced, however, was inconsider- 
able. 

King Henry VIII came to the throne in 1509, and 
at once set about the provision of armament. Built-up 
iron guns were made in this country and bronze guns 


* Proceedings, vol. cxxx, pages 193 and 213 (1935) 
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The arrangement of the wheels is also of importance, 
the train shown in Fig. 1 being unsatisfactory, and an 
arrangement like Fig. 2 being preferable. If the 
arrangement of Fig. 1 is used the thread will be rough 
and the pitch inaccurate, owing to the considerable 
difference in diameter between the driving and the 
driven wheels and the overloading of the small wheel. 
In order to cut a long leadscrew, the lathe employed 
must be long, so that its own leadscrew will be long 
and will have a considerable weight. It will, accor- 
dingly, tend to sag. As it will not be adequately 
supported by the half-nut of the saddle, supporting 
bearings should be arranged on each side of this nut, 
relieving it from load. The leadscrew which is being 
cut should also be supported by bearings at each side 
of the cutting tool, while steadies should be employed 
at appropriate distances throughout its length. 

The thread-cutting tool must be ground to gauge, 
and for the light finishing cut the tool must cut on 
both sides, so that the inter-thread space will be 
accurate in shape and dimensions. If the tool cuts 
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has to revolve four times. As a result, for the same 

amount of work, the l-in. pitch leadscrew retains its 
accuracy four times as long as the other. Actually 
the figure is greater than this because the l-in. pitch 
thread has considerably greater bearing surface on the 
thread flank. It must, however, be admitted that the 
employment of a large-diameter leadscrew would in 
many cases be considerably more expensive, as it 
would involve alterations to the lathe. The type of 
leadscrew normally employed is about 45 mm. in 
diameter. When the thread has become worn through 
long use, a leadscrew may be replaced by a new one 
supplied from stock by the original makers, or the 
worn screw may be returned to the makers to be 
rectified and for a new half-nut to be made to suit it. 
Work of this kind should not be undertaken in general 
shops, as suitable tools and gauges are usually not 
available. 

Leadscrews usually have trapezoidal threads, which 
is the correct form. Those with square threads have 
a shorter working life; the area of the thread flank 
is smaller and the lost motion is greater, so that they 
lose their accuracy more rapidly. Wear and loss of 
| pitch accuracy is, however, also experienced with 
| trapezoidal threads, and in order to secure greater 
| durability, hardened and ground leadscrews have 
| been introduced. Special machine tools have been 
| developed for the grinding operation. Hardened lead- 
| screws, like other hardened machine parts, may show 
| alteration in dimensions in course of time owing to 
the release of internal strains. For this reason it is 
desirable that they should be artificially aged. 
| It is not possible in a single article to deal with 
the whole of the methods of testing the pitch-accuracy 
|of leadscrews, and attention must therefore be 
| confined to one of them. The accuracy required is 
usually + 0-01 mm. to + 0-03 mm. in a length of 
300 mm., i.e., about 12 in. There is no agreed general 
standard of accuracy for leadscrews. This is probably 
because it is extraordinarily difficult to maintain a 
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suddenly and irregularly, it is a sign that the leadscrew 
is running out of truth, and it must be straightened. 
The usual hand press for straightening shafts may be 
used, but naturally the thread should not be damaged. 
The leadscrew should be tested for straightness after 
the thread is finished. It may be repeated that the 
final cut must be very light and that heavy turnings 
must not be removed. During the thread-cutting 
operation even the slightest heating of the leadscrew 
must be avoided in order to prevent variation in the 
pitch. The workshop should be maintained at a 
temperature of 20 deg.C. When the thread is finished, 
the journals and the seat for the change-wheels are 
turned, the end screwed for the change-wheel securing 
nut, and the keyway cut. The journals should be 
finish-ground to limit gauge. The material of the 
spindle should have an ultimate strength of 70 kg. 
to 80 kg. per square millimetre and should be tested 
for elongation and hardness. 

There are differences of opinion about the desirability 
of employing leadscrews of large or small diameter. 
The author considers that a large diameter is desirable. 
The reason may be illustrated by comparing a lead- 
screw 90 mm. in diameter and with a pitch of 1 in., 
with another 45 mm. in diameter and of }-in. pitch. 
To cut a thread | in. long, the leadscrew of l-in. pitch 
has to revolve once in the saddle nut, but the other 


uniform tolerance throughout a long screw. An 
attempt to manufacture leadscrews of a higher accuracy 
than that specified above would greatly increase the 
cost of lathes, and it may be said that in practice 
leadscrews will generally be found to be up to 
specification. 

The test room in which the final gauging of lead- 
screws is carried out must be free from vibration, 
and the test bed on which the leadscrew is mounted 
must be rigid and have a scraped dead-level surface. 
This is provided with parallel grooves and carries the 
measuring apparatus and hardened and ground Vee- 
blocks for supporting the leadscrew. The blocks and 
measuring gear may be slid along the bed, in the 
grooves, and are adjustable for height. The apparatus, 
with a leadscrew in position, is shown set up in Fig. 3. 
At the left-hand end there is a rectangular clamp carry- 
ing a short nut which is threaded on to the leadscrew. 
Fixed to this clamp there is also a measuring microscope, 
through which the operator is looking in the illus- 
tration. The microscope is secured in the clamp by a 
horizontal hollow cylindrical arm, inside which there 
is a slider with a hardened ball end. This is held in 
| its extreme right-hand position by means of a spring, 
| but is capable of being displaced inwards through a 
distance of about 0-3 mm. The amount of displace- 
ment is indicated in the microscope. The rotational 
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position of the clamp is determined by an adjustable 
anvil, which can be seen immediately below it in 
Fig. 3. A ball-contact on the clamp rests on the anvil. 

The accuracy of pitch is measured by sliding the 
anvil to one side and rotating the clamp, and with it 
the nut and microscope, around the fixed leadscrew, 
say four times. The anvil is then moved back into 
place and the ball-contact brought down on to it, thus 
ensuring that the nut shall have made exactly four 
revolutions. The horizontal distance which it travels 
in the four revolutions is a measure of the pitch. This 
is checked by means of end gauges, of which & set can 
be seen by the side of the operator in Fig.3. The end- 
gauge is supported on the centre block of the apparatus, 
which is adjustable for height, while in the right-hand 
block there is a micrometer screw by means of which 
the right-hand end of the end-gauge is located. As 
will be seen, both the centre and right-hand blocks 
have screws for clamping them to the bed. The right- 
hand block forms the zero point from which measure- 
ments of pitch are taken, and is only moved for a new 
set-up. The leadscrew is adjusted so that it is 
accurately located in the appropriate vertical and hori- 
zontal planes by means of the Vee-blocks, its position 
being checked by the dial gauges seen to the right 
in Fig. 3. It is then prevented from turning by 
clamping it in one of the Vee-blocks. The thread of 
the checking nut must accurately fit the leadscrew 
thread to its full depth, and the shorter the nut the 
more accurately may pitch differences in the leadscrew 
be determined. A long nut may bridge over inaccu- 
racies. If an accuracy of the order of + 0-02 mm. is 
required, it is desirable to use a checking nut con- 
sisting of a single thread only. The leadscrew must 
be properly cleaned before the gauging is carried out, 
and it may be said that in practice it is not usual to 
trouble about the first ten or so threads, which are not 
used in actual work. 

In the gauging of a leadscrew of, say, }-in. pitch, 
it is set up as described above and the l-in. end 
gauge is placed in position between the micrometer 
zero screw and the ball end of the microscope slider. 
The microscope reading is then adjusted to zero. The 
| anvil is then slid out of the way and the clamp, with 
| the nut and microscope, is rotated four times, corre- 
| sponding to a horizontal travel of 1 in. The anvil is 
| then replaced and the 2-in. end gauge substituted for 
| the l-in. gauge. Owing to the action of the spring- 
| controlled slider, the microscope will then indicate, 
| with an error not exceeding 0-001 mm., any variation 
|of pitch in the 1 in. length of the leadscrew. The 
| operation is then repeated with the 3-in. end gauge, 
}and so on, until the 12-in. gauge has been utilised. 
| The whole of the measuring gear is then moved forward 
| through 12 in. and the operation repeated, beginning 
| with the 1-in. gauge. The pitch variations throughout 
|are tabulated. It is important that the end-gauges 
should not be held in the hand and that the temperature 
of the test room should be maintained constant at 
20 deg. C. The leadscrew should also remain in the 
| room for a few days before it is checked, in order that 
it may attain a steady temperature. The importance 
| of this may be illustrated by an actual example. The 
| author was testing a leadscrew 65 mm. in diameter, 
| 7 m. long and of }-in. pitch. It was set up one evening 
|and the microscope adjusted to zero. There was a 
| hard frost during the night, and as the heating plant 
bh not operating properly, the temperature of the 
test room had fallen to just under 17 deg. C. by the 
|morning. Under these conditions the microscope 
showed a reading of — 0-035, and although the tem- 
perature of the room rose to 20 deg. C. in half an hour, 
it was not until midday that the microscope again 
indicated zero. 

















CATALOGUES. 

Reconditioned Machinery.—Messrs. Thos. W. Ward» 
Limited, Albion Works, Sheffield, have issued a new 
stock list of reconditioned machinery which is pew ag 


hensive, yet of convenient size to be carried in the pocket, 
Air Heaters.—Messrs. Geo. Bray and Company, 
Limited, Leicester-place, Blackman-lane, si ).e 


have published a brochure giving particulars of their 
electric air heaters. In addition to other detailed in- 
formation, prices are given. 

Small Tools.—Messrs. English Steel Corporation, 
Limited, Vickers Works, Sheffield, have prepared a 
new edition of their small-tools catalogue which is likely 
to prove a useful book of reference for tool users. Useful 
data and tables are included. 

Vibrating and Revolving Screens.—From Messrs. 
Hadfields, Limited, East Hecla and Hecla Works, 
Sheffield, we have received a brochure giving particulars 
of their screens for stone, ore, coal, slag and other materials. 
| The firm supply screening machinery to meet all require- 
| ments. 

Diesel Engines.-Messrs. Russell, Newbery and Com- 
| pany, Altrincham, Cheshire, are makers of small Diesel 
| engines for industrial and for marine purposes as auxi- 
liaries. A sectional catalogue which we have received 
gives particulars of their standard sizes, ranging from 
3 b.h.p. to 64 b.h.p. 




















634 





INEERING. 


[Nov. 25, 1938. 








“ ENGINEERING”? ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 
lustrated . 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of ls. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent haa been sealed, when the word “ Sealed” is appended. 

dny person may, at any time within to months from the date of 
the advertisement of the acceptance of a Complete Speci fication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


478,569. J. Stone and Company, Limited, of 
Deptford, and C. J. Lyth, of Eltham. Pro- 
peller-Blade Milling Machine. (6 Jigs.) July 15, 
1936. —The invention is an attachment to machines for 
machining marine propeller blades which permita the 
production of complex driving and back faces at a 
reasonable expense. A main guide 1, supporting the 
tool and extending over a rotatable horizontal table 
supporting the propeller, is carried by a saddle 3, #0 that 
it can be adjusted about the axis 5 for dealing with raked 
blades. The relative movement of the tool and blade 
ia such as to generate a helicoidal surface of a certain 
pitch. This pitch can be varied by altering the gearing. 
The guide 1, in turn, carries a second saddle, which can | 
be moved along the guide for feeding the tool radially 
by a screw The tool-carrying assembly comprises a 
slide 18, carrying a tool-holder, a tool-driving motor, and 
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hydraulic controlling gear. Towards its upper end, the 

frame 13 has a bracket supporting the vertical cylinder 
26 of a hydraulic servomotor. The piston-rod is fixed 

to a bracket on an upward extension of the slide 18. 

The tool-carrying assembly is thus supported from the | 
main guide | solely through the fluid of the lower part | 
of the cylinder 26. The inlet and exhaust valves of the 
cylinder are controlled by a valve 29, which is mounted, 

with vertical adjustment, on the upward extension of the | 
slide. This valve is, in turn, controlled by a cam 34, of 
roll form, which lies above the main guide 1. The cam 
is driven from a bevel wheel sliding on a squared portion 

of the shaft 17, and controls divergences of contour from 
a given helicoidal surface. Proper phase relationship | 
between the rotation of the propeller on the table and | 
of the cam is ensured by driving the latter, together | 
with the table, through the shaft 17. The main drive- | 
shaft ia connected by bevel gearing to the feed screw, | 
by which vertical movement is imparted to the saddle 3. | 
The drive is also connected by gearing and a reversing | 
gearbox to a reversible shaft from which the table is | 
driven. The shaft 17 is driven from a non-reversible 

shaft in the gearbox. The drives of the table and cam | 





| mounted in the frame of the mill. The bottom rest 4 


| detached for renewal purposes. The cradle-part 7 is | 


|invention is a bladed hydraulic power-transmission 
| device. It is the object of the invention to improve, 


| box, that is, consisting of a flat plate a with a flange 6 | 
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become re-masked. The lift of the tool, therefore,| secured by rivets. The ring serves for attaching tho 
corresponds at each point to the lift imparted by the | bladed member to the driven shaft. Each flange 6 
cam. As the cam has only to move the rod and the | has a flat extension c at its narrower end beyond the 
valve-member, it is made of a number of thin accurately- | flat plate a so that when the units are assembled these 
shaped cam-plates, 43, spaced along the shaft by spacing | extensions all lie in the same plane and fit together so as 
collars, the spaces being filled with a hardening plastic | to form a flat internal flange; they are united at their 
material which is formed to an easy and continuous | meeting edges by welding, brazing or soldering. It is 
surface between the plates by rotating the cam against possible to provide the bladed member of the coupling 
a flexible strickle. (Sealed.) with an inner shell more or less concentric with the 


outer shell formed by the flanges 6. In this case each 
MINING, METALLURGY, &o. unit is provided with a second flange standing up from 
476,955. Wellman Seaver Rolling Mill Company, 





@ curved notch about midway along the straight radial 


Limited, of London, and Sydney Smith, of London. | edge of the plate a, this flange also being tapered in width 
Polishing Mill. (1 Fig.) June 19, 1936.—The in- | *° ® to fit against the next unit when assembled and 
vention is a polishing mill used in the manufacture of | united to it in the same manner as the flanges b.—( Sealed.) 
metal tubes and bars, and is of the kind wherein the | 
bottom rest on which the tube or bar has its bearing is PUMPS. 
suspended from the ram of a hydraulic cylinder situated| 484,829. Tecalemit, Limited, of Brentford, and 
within the mill frame. The polishing rolls 1 are skew-| W. Langley, of Brentford. Rotary Pump. (5 Figs.) 
| January 15, 1937.—The invention is a fluid pump for 
| use with any fluid and particularly petrol. The pump 
10 ic | consists of a casing having a cylinder bore which is 
closed at its ends by covers 2 and 3. The end covers 
| house ball bearings carrying an impeller shaft 6, which 
}i8 coaxial with the bore of the casing and is driven 
R- through a flexible coupling arranged in the end cover 2. 
A single built-up impeller is fixed to the shaft 6 and is 
it elliptical in cross-section. The rounded ends of the 
~ impeller move at a slight distance from the inner wall of 
- ~ the cylinder bore, and packing provided in the end 
: covers prevents leakage of the petrol out of the casing. 
| A flat blade 8, equal in length to the length of the casing, 
| slides in a guide slot formed radially in the wall of the 
7h | casing, and is constantly pressed into contact with the 
WY rt impeller by two coil springs 10 and 11 arranged in holes 
a formed in the blade and bearing at one end against plugs 
Maer - screwed into the casing. Inlet and outlet ports are 
aie | formed in the casing on opposite sides of the guide slot. 
The impeller is built up of three separate sections, viz., 
two end parts 18 and 19, which are rigidly fixed upon the 
shaft 6, and a central section 20, which is arranged 


Fig.t. 
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is located on the upper face of a central upward pro- 
jection from a cradle-part 7 extending parallel to the | 
work. At the outer ends of the cradle are arms 8 
which are located beneath the rolls and transverse to | 
their axes. These arms are suspended by pairs of rods | 
from a beam 10, guided on fixed rods and supported by 
the ram 12 of a hydraulic cylinder mounted in the mill | 
frame. An adjustable screw-stop limits upward move- | 


ment of the ram. The bottom rest 4 can be readily | 


guided in a vertical guideway 15 extending parallel to | 
the work. The invention not only enables the operator 
to see the portion of the tube between the rolls but also 
gives greater freedom to the tube passing into the mill 
and affords easy access to the space between the rolls 
for removing damaged tubes. (Sealed.) 


MOTOR ROAD VEHICLES. 


458,439. The Daimler Company, Limited, of 
Coventry, and L. H. Pomeroy, of Leamington. 
Hydraulic Coupling. (5 Figs.) June 20, 1935.—The 


simplify and lighten constructions of built-up bladed 
members for such transmission devices. Each unit 
is & pressing approximately the shape of part of a shallow 


upstanding from its curved edge and continued inwards | 
at c beyond the plate a. This flange decreases in height 
from the rim to the centre, so that it conforms approxi- 
mately to the shape of a sector of a circle having the 
same radius as the completed bladed member. The 
flange b does not stand strictly at right angles to the plate 
a but the angle between the flange and the plate is 
slightly less than at right angles, so that when assembled 
the total number of flanges 6 themselves form the outer 


Fig.1. 














(484,829) 20 


between the two end sections and is rotatable relatively 
to them. The central section 20 is bored centrally and 
turns upon spigots projecting inwards from the inner 
faces of the end sections. Each section of the impeller 
| is of the same cross-section. The central section is free 
of the shaft, but is resiliently connected to one of the 
| end sections by a coil spring which surrounds the impeller 
shaft and is disposed in the bore of the central section, 
with one end engaged in a hole in the end section 18 
| and the other end engaged in a hole in the central section. 
| The spring is previously tensioned to a predetermined 
| degree, dependent upon the fluid pressure which the 
| pump is required to develop, and tends to turn the 
central section in advance of the end sections in the 
direction of rotation of the impeller. This movement of 
the central section is, however, limited by a pin in the 
end section 18 engaging with a hole in the central section, 
so that normally the three sections are in alignment. 
As the impeller rotates petrol is drawn into the casing 
on one side of it through the inlet port 14 and after the 
end of the impeller has passed the port, the petrol is 
trapped in the casing on one side of it. As soon as the 
| opposite end of the impeller has passed the outlet port 15 
the petrol will pass out of the casing, all communication 
between the inlet and outlet ports being cut off by the 
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are thus ppeeety seated. Since, moreover, the drive | shell in the form of a polygon with a large number of | bearing of the blade 8 upon the impeller. While petrol 


of the table can 
the cam, the same cam can be employed for generating 
similar blades for right- and left-hand screws. If the 


t 
f 





» reversed without reversing that of | sides, approximating to acircie. A number of these units | is being sucked into the casing on one side of the impeller, 


are placed together all facing the same way so that the | petrol is being forced out on the opposite side. The 
langes 6 constitute practically one half of a toroid, | sections 18, 19 and 20 turn as one member as long as 


pitch of the blade varies from the root to the tip, the | the flat plates a of the units being disposed radially to | the pump is operating against a fluid pressure of a pre- 


gearing between the table and saddle 3 is selected to 
suit an intermediate pitch-value, and the positive and 
negative divergences from this value are arranged to be | e 





the axis of the toroid. These parts are temporarily | determined value. If, however, the fluid pressure should 
clamped together and the joints between the edge of | exceed that value, the central resilient section 20 will 


sach flange 6 and the root of the flange of the next unit | lag behind the end sections. In this manner a path will 


controlled by the cam 34. A slight lift of the rod and are welded together by means of copper in an atmosphere | be provided under the blade and between the impeller 


the valve-member by the cam 34 admits high-pressure | « 


of hydrogen, the copper being run in at the points d. | sections from the pressure to the suction side. As soon 


fluid to the cylinder 26, and raises both the slide 18 and | The parts may be united by soldering or brazing instead | as the excess pressure is relieved, the spring will cause 


the valve-housing 29. The valve-housing thus follows € 


up the valve member and the lifting admission porte | directly at its inner edge to a flat ring to which it is | (Sealed.) 


f welding. The structure formed in this way is united | the central section to return to its original position. 
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MECHANICAL EQUIPMENT OF THE 
G.P.O.; MOUNT PLEASANT SORT- 
ING OFFICE, LONDON. 

(Continued from page 526.) 
THe three preceding articles on the mechanical 
equipment of the General Post Office have dealt 
with the handling of letters and packets at the Mount 


Pleasant Sorting Office, London. The present article | 


describes the conveyors, &c., for dealing with the 
parcels at that office which, as stated on page 353, 
ante, are handled in a building separate from the 
letter office, but adjacent to it. Reference to Fig. 1, 
Plate XV, ante, will show the situation of the parcel 
sorting office and its relation to the Post Office 


Fig.67. 
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hand trucks from the incoming points to the 
primary sorting tables is now quite inadmissible on 
}account of the floor space required by such a 
method, the amount of labour involved and the time 
taken by so much manual handling. The conveying 
systems in the parcels sorting office are used for 
both inward and outward traffic, the flow being to 
and from platforms at the street level served by 
mail vans, and to and from the underground station 
of the Post Office Railway. Most of the conveyors 
are in the basement of the building, sorting being 
done on the ground floor level, an arrangement 
involving, in some cases, the employment of twin- 





| band conveyors of a type generally similar to that 
| illustrated in Fig. 7, 


page 354, ante. Two such 
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part of the glacis. Conveyors 20, sections 1 and 3, 
are 3 ft. 6 in. wide and run at a speed of approxi- 
mately 150 ft. per minute, the maximum load per 
conveyor being 1,000 Ib. and the average load 750 Ib. 

Tracing the path of section 3, it will be noticed 
from Fig. 60 that it discharges at the top of a 
chute which, curving through a right angle as it 
descends, deposits the parcels on conveyor 20, 
section 4 which, as shown in Fig. 61, Plate XXIX, 
is a twin-band riser conveyor. This conveyor is 
4 ft. wide and runs at a speed of 200 ft. per minute. 
As already stated on page 355, ante, in discussing 
the construction of the twin-band riser conveyors 
in the packet-distributing system, the parcels riser 
conveyors differ as to the method of driving 
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Railway below it, while the lay-out of the parcels 
conveyors is given in the part plan of the office of 
Fig. 67, annexed. This lay-out is less complex 
than that of the letter-sorting office as there is only 
one class of material to be handled, viz., parcels, 
as against two classes, i.e., letters and packets in 
the letter-sorting office. At the same time it is 
somewhat less straightforward than it might other- 
wise have been for, as with the letter-sorting office, 
alterations have taken place from time to time as 
required by the development of the parcels traffic, 
and the engineers have been faced with the difficulty 
of fitting the equipment into a building not specially 
designed to contain it. 

As already stated, the average weekly flow through 
the sorting office is 400,000 parcels, rising some- 
times to a maximum of 650,000 parcels weekly. 
These figures are more than double the quantities 





of some thirty years ago, and the system then 
obtaining of transporting the parcels in bags on 





conveyors, for instance, are used in transporting 
the parcels from the receiving platforms to the 
primary sorting fittings, with which system this 
description may well be commenced. 

Bags of parcels arriving im the collecting vans 
are dealt with at the East Yard seen to the right 
of Fig. 67. A view of this yard is given in Fig. 
59, Plate XXIX. It includes a covered platform 
of a height such that the floor of the vans is 
level with its surface, as they are backed up to it. 
Near the edge of the platform is a row of balanced 
trapdoors, four of which are seen open at the left 
of the illustration. The incoming bags of parcels 
are first checked and their contents are then emptied 
through the traps on to a glacis which runs under- 
neath the row of them beneath the platform. A 
part of this glacis is seen at the top of Fig. 60, 
Plate X XIX, the conveyor belt running at its foot 





being identified in Fig. 67 as conveyor 20, section 3. 
A similar belt conveyor 20, section 1, serves another | 





employed. Apart from this there are other differ- 
ences. The first of these is due to the volume of traffic 
handled in the parcels sorting office and its extremely 
varied nature necessitating the maximum angle for 
the riser conveyor being 50 deg. to the horizontal. 
At steeper angles than this there is a tendency for 
small and flat heavy parcels to slip. The second 
point is that, as will be apparent in Fig. 61 the 
bottom strand of the corrugated belt does not 
hang down in a single loop or fold, but is attached 
to a carrying belt at a number of points. The main 
loop, therefore, is not a continuous curve, but is 
itself formed of smaller loops. The necessity for 
this form of enveloping construction will be 
realised when it is considered that the material 
may contain at one point a case 3 ft. 6 in. long by 
2 ft. 6 in. in girth and next to it may be a rolled 
umbrella about 2 in. in diameter. The variety of 
size, weight, and shape may, in fact, be almost 
infinite. 
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Fie. 68. 

The differences the drive are best seen in 
Figs. 77 and 78, page 648. Dealing with the corru 
gated belt first, this is driven by friction from a 
plain belt with tensioning gear. The return strand 
of this driving belt is clearly seen in Fig. 61. It 
will be noted, from both this illustration and from 
Fig. 77, that the top strand of the belt slides over 
a supporting plate, as does the corresponding belt 
of Fig. 7, page 354, ante, but in this case there are 
no relieving rollers, as these have been found to be 
unnecessary. The main belt, i.¢., that which 
the parcels are held down by the corrugated belt, 
is not carried on a separate driving belt on the 
inclined part, as is the case in the conveyor shown 
in Fig. 7, but is itself driven. As there is a concave 
surface at the foot of the incline, it might seem, 
at first sight, that the tensioning would cause the 
belt to pull out straight across the arc of the con- 
cavity. This, however, not occur, as the 
length adjusting gear is not loaded with a weight 
but is regulated by screws, so that the amount of 
slack can be precisely determined. The flat part 
of the belt just before the concave portion is driven 
by friction from a carrying belt, the latter being 
driven at a slightly higher speed than the main 
belt. The result is that the main belt is fed into 
the concavity, while a stanaing tension is maintained 
on its return strand. 

Another difference between the two lay-outs is 
evident at the top of the riser conveyor of Fig. 77. 
In the conveyor shown in Fig. 7 the belts are carried 
at this point over an easy curve, which, moreover, 
is provided with relieving rollers. In the present 
instance the belt at the top runs over a single large 
roller and is then carried on in a horizontal length 
for a considerable distance, at the end of which 
it doubles back to form the return strand. This 


in 


on 


does 


arrangement results in a long main belt, the upper 
strand being, asa matter of fact, some 65 ft. long, 
with a still longer return strand, owing to the length- 
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This design is 
a cheaper arrangement 


adjusting driving 
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that 


than adopted in 


conveyors having been installed when experience 
with the packet-riser conveyors had shown what 
simplifications could be effected without reducing 
the efficiency. The drawings of Figs. 77 and 78 
The other riser con- 
2, is 


-> 


show conveyor 20, section 4. 
veyor on this system, conveyor 20, section 
generally similar, but there are some differences 
in detail. Both run at a speed of 200 ft. per 
minute and each is driven by a 10-h.p. motor. 
Both riser conveyors discharge on to conveyor 20, 
section 5, which runs at right angles to them along 
the top of a large glacis on the ground floor, adjacent 
to the East Yard, as shown in Fig. 67. A cross- 


section of this glacis is given in Fig. 77 and part | 


of it is visible at the left of Fig. 61, but a better 
idea of the part it plays is gained from Fig. 62, 
Plate XXIX, and Fig. 68, above. In the two 
latter illustrations conveyor 20, section 5, is visible 
in the foreground. This conveyor is 3 ft. wide and 
runs at a speed of 125 ft. per minute, the average 
load being 1,800 lb. and the maximum load 2,500 Ib. 
The length is 120 ft., the glacis itself being 112 ft. 
long. The glacis is a smooth wooden slope divided 
at intervals by vertical partitions and terminating 
in a horizontal platform provided with gratings 
for the escape of dust and bounded by a parapet 
faced with shock-absorbing material. The parcels 
delivered by the riser conveyors are diverted from 
conveyor 20, section 5, by manually-operated 
ploughs, one of which is seen in Fig. 68. The 
ploughs run on angle-iron rails forming the parapet 
of the operator's platform, and are traversed as 
required so as to distribute the parcels along the 
face of the glacis. The parcels slide down the 
glacis and come to rest on the platform at its foot. 
from which they are removed by the primary sorters, 
Parcels received direct from firms must be date- 
stamped and the postage stamps cancelled ; these 
parcels are normally dealt with at one end of the 


glacis. Parcels received from Branch Offices are 








the conveyor shown in| 
Fig. 7, the parcels-riser | 





already post-marked. The projections seen on the 
glacis parapet in Fig. 62 hold the pads for the 
post-marking of the parcels and give some idea 
from their position of the number of sorters who 
have to be supplied with parcels. As one of the 
riser conveyors is situated at the middle of the 
glacis, it is clear that, when the riser at the end is 
not working, conveyor 20, section 5, must be, 
reversible in direction of travel, so that the whole 
of the glacis may be served from either of the riser 
conveyors. 

The momentum acquired by the parcels is not 
as a rule, great, and they are not liable to suffer 
damage ; but, it can be stated, from observation of 
the process in operation, that the proportion of 
badly-packed parcels, with flimsy wrappings and 
inadequate or insufficient string, coming down the 
glacis is surprisingly large, for any damage:to which 
no one but the sender could, of course, be held to 
blame. The parcels, after stamping where neces- 
sary, are distributed by the primary sorters into 
12 selections. Four of these selections are deposited 
in wheeled baskets which can be readily transferred 
|manually to the secondary divisions adjacent to 
| the primary sorting position. The remaining eight 
| selections are delivered to conveyors which transfer 
| the parcels to those secondary divisions more remote 
|from the primary position. Seven of these con- 
| veyor selections are provided by the hoppers seen 
lin Fig. 62, while the eighth is obtained through 
| openings in front of the glacis as shown in Fig. 77. 

In connection with the question of damage during 
| handling, reference may be made to Figs. 72 and 
| 73, above, which show details of the hopper walls, 
| Fig. 72 being a section of a cross partition, and 
| Fig. 73 one of an outer wall. The inner core is of 
| wood reinforced by steel sheets,; there is next a 
jlayer of 1-in. sponge rubber and, finally one of 
rubber-covered belting material. A wear-resisting, 
| but resilient, surface is thus presented to any parcels 
which may come in contact with the walls. Reference 
| to Fig. 67 will show that there are 11 sets of hoppers, 
|marked A, Al, B, Bl, &c., to F, and that below 
them run seven conveyor belts in the north-south 
| direction of the office. The diagrammatic plan of 
| Fig. 70, above, shows the arrangement of the 
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seven selections, and it will be clear that, as the 
belts take up considerable lateral space, the chutes 
from the selections: must diverge. The belts are, 
naturally, situated in the basement and from the 
view of this given in Fig. 63, Plate X XIX, it will be 
seen that the chute system is somewhat complex. | 
Outline drawings of the chutes from hoppers Al 
to El, are given in Figs. 74 to 76, annexed. The 
chutes from selections 1, 4 and 5 to their respective 
belts are direct, but others, ¢.g., selection 3, require 





| SeNGIVEERING" 


|a short auxiliary belt to transfer the parcels from 
the hopper to the chute. The auxiliary conveyor 
for selection 3 is indicated in Fig. 76. These con- 
veyors have drives independent of the main belts, 
| the motor and belt of this drive being visible in the 
peaed part of Fig. 63, suspended from the girders 
| supporting the ground floor. Conveyors 1 to 7, it 
| will be clear from Fig. 67, deliver to different parts 
of the sorting office, and all of them but conveyor 1, 
make a right-angle turn in the east-west direction 
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| from the north-south direction under the hoppers. 
This turn is effected generally by a chute between 
the two parts of the belt ; thus Fig. 64, Plate XXIX, 
shows the delivery ends of the north-south parts of 
conveyors 2 and 3, with the chutes leading to the 
east-west parts of the same conveyors. The arrange- 
ment shown in this illustration is under the set of 
hoppers F. Under set A, at the north end of the 
row in Fig. 67, a more complex arrangement exists. 
This is shown in Fig. 65. Plate XXIX. The inclined 
conveyor belt running across this illustration is the 
east-west part of conveyor 6 and behind it, but at 
a lower level, is the similar portion of conveyor 7. 
The tail-ends of the north-south part of these 
two conveyors, which parts run under all the other 
sets of hoppers, can just be made out at the left 
of the illustration. They discharge the parcels from 
the hoppers down chutes making a right-angle turn. 
Hopper A has also to discharge on to the east- 
west parts of conveyor 6 and conveyor 7, and so 
at this point there are nine chutes altogether, instead 
of the seven under the other hoppers. To the right 
of the two chutes from hopper A, distinguished in 
the illustration by their lighter shade, are five others 
leading from the hopper to conveyors 5, 4, 1, 2 and 3, 
respectively, reading from left to right. Reference 
to the plan of Fig. 67, when examining Figs. 63 
to 65, will make the run of the conveyors clear and, 
though perhaps this may be of little importance, the 
illustrations show very well the difficult nature of 
the task imposed on the engineers in arranging the 
lay-out. The view shown in Fig. 66 is of a right 
angle junction on conveyor 17 to be dealt with later. 
Conveyors | to 7 are all 2 ft. 6 in. wide and run at 
a speed of 200 ft. per minute. As they are of different 
lengths the load on each varies. All of them, 
except conveyor 7, which terminates at a point 
in the basement, discharge on the ground floor 
of the sorting office. Conveyors 2, 3 and 6, reach 
this floor by means of two plain 17 deg. rising 
sections, one at each end of that portion of the 
conveyors running east to west, as may be seen in 
Fig. 65, showing the east rising section of con- 
veyor 6. Conveyor I rises in a single section. The 
inclination is generally not more than 17 deg. 
to the horizontal, as this is the maximum slope 
at which parcels will not slip on a plain belt. 
The space available for the discharge ends of 
conveyors 4 and 5 necessitates the employment 
of riser conveyors, 3 ft. in width, at each of 
these points. All seven conveyors are each driven 
by a 74-h.p. motor, but the riser conveyors 
just mentioned have their own drives, viz., a 
4-h.p. motor for conveyor 4, and a 5-h.p. motor 
for conveyor 5. These motors also drive the 
second sections of the belts concerned. One other 
conveyor of this group deserves mention. This is 








|conveyor 8, lying under the glacis parallel to con- 
| veyor 6, and being of the same width and running 


at the same speed. Conveyor 8 is loaded through 
the opening in the front of the glacis wall seen at 
the left of Fig. 77, and provides an eighth selection 
to the seven selections of the hoppers. After 
making a right-angle turn, conveyor 8 inclines 
upwards to the ground floor. All these eight con- 
veyors handle loose parcels. The remaining con- 
veyors shown in Fig. 67 handle bags containing 
parcels. Conveyor 9, running under the East Yard 
platform, takes bags which do not require primary 
sorting. These bags are unloaded from the vans 
and are delivered to conveyor 9 down two chutes 
on the platform indicated in Fig. 67. One of these 
chutes is seen in the right-hand background of 
Fig. 59. After taking a right-angle turn, conveyor 9 
inclines upwards and emerges on the ground floor 
at a point close to the termination of conveyor 8. 
Conveyors 13, 14 and 15 traverse the sorting 
office in the basement. They are loaded with bags 
the contents of which have already been sorted 
elsewhere. These bags may come in from vans 
at the East Yard, in which case they are loaded 
at the vertical openings seen in the wall at the right 
of Fig. 59, and go straight across the office to vans 
at the outward bound platform of the West Yard, 
the sorting office thus acting simply as a junction. 
On the other hand, these conveyors, as also conveyor 
15, which is loaded at the same place as the other 
two but goes to the departure platform of the 
South Yard, receive the made-up bags from the 





secondary sorting points through the several chutes 





seen in Fig. 67. All three conveyors are 3 ft. 
wide and run at a speed of 200 ft. per minute. | 
They are situated in the basement and are inclined, 
conveyor 14, for instance, being so shown in Fig. 63. | 
All terminate in a short length of belt at right 
angles to them and situated on the loading platform. | 
These short lengths run at a speed of 80 ft. per| 
minute and their object is to remove the bags | 
from the point of discharge at a rate at which they 
can readily be handled so that they do not accumu- | 
late in a heap. The situation of conveyor 15) 
relative to conveyor 9 and conveyor 20, sections 
and 3, may best be realised from the cross sections | 
given in Figs. 69 and 71, page 636. The small belts, | 
la and 3a, seen in these views as discharging into 
conveyor 20, are fed by chutes from vertical 
cabinets inside the building. Parcels from bags | 
which must be taken into the office for opening are | 
put through the loading openings in the cabinets | 
and so taken to the glacis. 


(T'o be continued.) 








RIVER-CONTROL PROBLEMS. 


By Dr. Hersert Caatiey, M.Inst.C.E. 


(Continued from page 580.) 


II.—DxFoORESTATION AND CLIMATIC CHANGE. 


A prRoBLEM which is frequently before the river 
engineer in certain areas is the relation between 
the afforestation of the watershed and the rainfall, | 
run-off and erosion. Both in the Mississippi 
valley and the Yellow River it is asserted that the 
removal of the vegetative cover has reduced the 
rainfall (thereby reducing agriculture and postponing 
natural recovery), increased the run-off ratio, and 
added very greatly to erosion. It is, furthermore, 
asserted by some that investment in reafforestation 
would have a greater flood-reducing effect than the 
training or banking of a river. 

Regarding the effect of increased run-off on 
climate, the arguments put forward by Brueckner 
in 1905* are the most cogent. Brueckner points 
out that the rainfall on land areas originates from 
moisture brought in from the seas by wind and the 
evaporation of water which has previously fallen 
upon the land. In the drainage areas of inland 
enclosed basins, such as those of the salt lakes of 
Utah or Central Asia, there is a simple balance 
between rainfall and evaporation. In peripheral 
areas which drain to the oceans there is a mixed | 
regime, the marginal areas receiving rainfall from | 
in-blown moisture, part of which is evaporated | 
and is blown firther inwards and so on until in 
the parts of a large watershed remote from the sea, 
most of the rain is water which has previously 
evaporated from points in the windward direction. 
He goes on to point out that this means that, since | 
the run-off of the world rivers is only equal to} 
about 22 per cent. of the total precipitation on the 
land areas which discharge to the sea, it necessarily 
follows that this same 22 per cent. is the fraction 
of the total precipitation which originates from 
in-blown moisture. Were it not so, the sea level 
would rise or fall and, vice versa, the land areas 
would become drier or wetter. 

The Yangtze, with a predominantly inland wind, 
has a watershed of some 750,000 square statute 
miles and a mean annual non-tidal discharge of 
one million cusecs, equivalent to 14} in. over the 
whole area, whereas the mean precipitation over 
the whole area is not much less than 40 in. The 
conclusion to be drawn, therefore, is that only 
about 35 per cent. of the rainfall comes from the sea 
and the remaining 65 per cent. stays ordinarily 
within the basin being alternate ly evaporated, 
or transpired by plants, and precipitated. If such 
is the case, an increase in evaporation, or trans- 
piration, at any point on the area will increase the 
leeward moisture circulation and conversely a 
reduction of the evaporation or improved drainage 
will decrease the leeward moisture circulation. 
A logical conclusion from this is that a well-drained 








urea over which the prevalent wind was seaward | 


would become a desert. 


* Geographische Zeitschrift, 11, viii, 1905 
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Fig. 32. 


This very much simplified statement presents 
concisely the alleged theory of the relation between 
forestry, drainage and rainfall. If the possibility 
of small secular changes of sea level be disregarded, 
for, since the sea area is over three times the land 
area, excluding enclosed drainage basins, a decrease 
of 1 in. per annum in the in-blown land rainfall 
would correspond to a rise of jin. per annum in 
the sea level, and this would become perceptible in a 
few years ; the only apparent weakness in the 
argument is in regard to the wind circulation. 

The following table of the winds and absolute 
humidity at Zikawei, Shanghai, is of interest in 
this connection : 


Month Mean Direction Absolute Humidity 

of W a of Air 

January N. 10° W. 0 -0062 

March .. N. 56° E 0 -0084 

May 8. 61° E 0-0169 

July S. 30° E 0 -0299 

August S. 58° E 0 -0298 

| September N. 40° ¥ 0-0229 
November N.06° W 0-0103 


The trend of the Yangtze valley in its lower reaches is from 
W.S.W., so that the most penetrative winds would be E.N.E. or 
N. 674° E. 

It will be observed that the very wet winds of 
the summer are in the castern quadrant but blow 
obliquely across the axis of the valley, so that some 
of their moisture passes to the northern river 
catchments. The northerly return circulation of 
the winter brings dry air back, 1.e., 
moisture behind. 

As a rough indic:s 
it may be pointed out that if 6 in. of rain falls on an 
area of one square mile in a month, these being 
typical Shanghai July conditions, the mean velocity 





of the wind being 5 m.p.h., some 18,000 cubic miles | 
of air per month pass over this one square mile, | 


weighing 100,000 million tons and containing, 
at 2 per cent. absolute humidity, mean value, 


about 2,000 million tons of water. 
rain on one square mile weighs nearly 400,000 tons, 


2.000, 
so that the wind might travel a distance of 0-4 
or 5,000 miles before it lost all its moisture. 


Actually, it does not lose all its moisture and the 
mean moisture of the whole air, of five miles equiva- 
lent thickness, probably does not reach 2 per cent., 


|and some of the upper air is not moving. 


An interesting comparison in this matter is the 


INTERIOR OF DREDGING CONTROL 


Room. 


complete discharge of moisture from air with no 
horizontal motion. A vertical column 5 miles high 
with mean humidity of 2 per cent., say, 3 per cent. 
at the ground level, contains about | cub. ft. of water 
per square foot of base area, so that “ cloud bursts ” 
approaching 12 in. of rain in a short time are quite 
conceivable. 

If we accept this line of argument, an increased 
run-off of 1 in. or 2 in. on a Jarge fraction of a 
watershed will cause an approximately equal 
decrease of rainfall on the leeward side. The 
substitution of dry crops for trees may easily 
cause such an increase of run-off, as also may 
drainage works. The transpiration surfaces of trees 
much exceed those of dry crops, thus increasing 
evaporation and capillary storage. The leaf humus 





it has left its | 


+ 


Six inches of | 


below the trees also has a storage capacity, but the 
| proponents of afforestation as a means of flood 
|control greatly exaggerate the storage capacity 
| of vegetation. Such storage will palliate minor 
| floods, but can have little or no effect on major 
| floods in the latter part of a wet season. 

In practice, it rarely happens that the magnitude 
of river works is such that the improved drainage 
can produce appreciable climatic change. Affores- 
tation is always desirable to reduce erosion and 
provide timber, but at the stage when artificial 
works are proposed to control excessive flooding it 
is most improbable that afforestation can be an 
economic or effective preventive, however expedient 
it may be from other respects. 

(T’o be continued.) 
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DRAG-SUCTION DREDGER 
“ FU-SHING ”; WHANGPOO CON- 


SERVANCY BOARD. 
(Concluded from page 579.) 

THE second portion of our description of the 
dredger Fu-Shing, which appeared in ENGINEERING 
of November 18, concluded with particulars of the 
| main pumping machinery and the arrangements 
|for supplying high-pressure water to the drag- 
head jets and to the cleaning jets provided in the 
| seats of the dumping valves. This plant is operated 
| by the dredging-master from the control room on 
| the bridge deck, the position of which, abaft the 
| navigating bridge, affords a clear view of the spoil 

the suction ladder, the dumping-valve 


| hoppers, 
| operating gear, &c. The charthouse being ad- 





| jacent, the whole operation of dredging is under 
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CONSTRUCTED 
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LysterR DuMPING VALVE. VALVE-OPERATING CYLINDER. 











MaIn PROPELLING ENGINE IN ERECTING SHOP. 


‘ ; ' |in Fig. 32, opposite, 
control room, an interior view of which is shown | head operating wheel, 


telegraphs, pressure and vacuum gauges and 
revolution-indicator for the main pumping mach- 
|}inery, as well as the hydraulic controls for the 
| 12 dumping-valves and all the suction and dis- 
|charge valves in connection with the dredging 
‘equipment. There are also a 'T'eledep draught and 
| displacement indicator, electrically lighted indi- 
| dicators for the hydraulic sluice valves, the telegraph 
| for the flushing and pressure-water pump, and an 
|equipment of Siemens loud-speaking telephones 
|communicating with all essential points. The 
| interior of the control room, and also of the navigat- 
|ing-bridge houses, is finished in smooth white 
| enamel, 

| The Lyster dumping valves, to which reference 
|has been made, consist of conical vessels of steel 
| plate, having at the lower end a cylindrical portion 
| 5 ft. 6 in. (1,670 mm.) in diameter, working in guides 
| attached to the sloping sides of the hopper. The 
lower end of the cylindrical portion constitutes the 
valve face and is fitted with a renewable rubber 
ring, making a tight joint with the seating in the 
|ship’s bottom. The clear opening in the bottom, 
for the discharge of the spoil, is 5 ft. 3 in. (1,600 mm.) 
|in diameter. ‘The valves are guided at the top as 
well as the bottom, and have a clear lift of 3 ft. 33 in. 
| (1,000 mm.). A view of one of the Lyster valves, 

in position in the hopper, is given in Fig. 33. 
|annexed, and in the adjacent Fig. 34 is shown 
|one of the hydraulic operating cylinders, mounted 
|above the valve top, erected in the makers’ 
| works. 

The propelling machinery, situated aft, consists 
of two sets of four-cylinder, triple-expansion engines, 
| driving twin screws, and supplied with superheated 
|steam by the stoker-fired Babcock and Wilcox 
| watertube boilers, of which particulars were given 
on page 579, ante. The combined heating surface 
'of the four boilers amounts to 15,880 sq. ft. In 
cylinder dimensions and general design the engines 
|are similar to the pumping engine previously 
| described, but with the addition of ahead and 
astern eccentrics and reversing gear. They are 
| intended to be run at 140 r.p.m. to give the designed 
speed, and will then develop a total of 4,500 indicated 
horse-power. An illustration of one of the engines 
is given in Fig. 35 herewith. Michell thrust blocks 
are fitted. The stern-tube bushes are of cast iron 
with machine-cut oil grooves, and are fitted with 
sand-excluding glands of the Vickers type. The 
cast-iron solid propellers have four blades, and are 
11 ft. 10 in. in diameter and 10 ft. 8 in. pitch. 

The auxiliaries in the propelling-engine room 
include a Weir regenerative condenser, with 4,680 
|sq. ft. of cooling surface, serving both the main 
engines. This, like the condenser in the pumping- 
| engine room, was constructed by Messrs. Schichau. 

Messrs. G. and J. Weir, Limited, supplied the main 

and auxiliary feed pumps, the air pump, and an 

evaporating and distilling plant of 10 tons per day 
|eapacity. The centrifugal circulating pump and 
|engine were constructed by Messrs. Drysdale and 
| Sons, Limited, who also supplied a 6-in. centrifugal 
circulating pump in connection with the independent 
| auxiliary condensing equipment provided for use in 
| port. The auxiliary condenser is also of the Weir 
| type, and has a Weir Monotype air pump. The 
}pumps for bilge, ballast, general service, fresh- 
‘water and ash-ejector duties were supplied by 
| Messrs. Schichau. 
The feed pumps are connected on the suction 
| side to two gravity filters of large capacity, which 
receive all the condensate from the pumping- and 
| propelling-engine rooms, together with. the drains 
‘from all the main and auxiliary steam machinery. 
|The feed water passes, under automatic control, 
| from the filters to the feed pumps and is delivered 
| through a Weir Multiflow surface-type heater and 
|@ pressure filter to the boilers. A feed-water meter 
|is incorporated in the system. The sanitary and 
| fresh-water systems are operated by electrically- 
| driven pumps, in conjunction with pressure tanks 
| situated in the engine room. At the after end of the 
}engine room, adjoining the insulated chambers, 
| there is a CO, refrigerating machine, constructed 
| by Messrs. J. and E. Hall, Limited, and driven by a 
| Laurence-Scott electric motor. 
For the operation of the electric auxiliaries, and 


indicator, | for the supply of lighting current, there are two 
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Siemens-Schuckert turbo-generators, each with a} The facility is to some extent natural, but bad/that the production of charcoal in Germany is 


rated capacity of 225 kW at 220 volts. In addition 
to the deck and accommodation lights, four 
powerful floodlights are fitted over the hoppers 
and the central well, for night working, and a 6,000- 
watt searchlight, controlled from the navigating 
bridge, is mounted on the flying bridge. Messrs. 
Siemens-Schuckert-Werke G.m.b.H., have also 
supplied the instruments and fittings on the main 
switchboards, which consist of steel-faced panels 
and were constructed by the builders of the vessel. 
For emergency purposes, there is a Laurence-Scott 
dynamo of 15-kW output, directly coupled to a 
25-5-h.p. National Diesel engine. 

As previously stated, the contract 


with the 


builders required the acceptance trials to be carried | 


out on the actual dredging site in the Yangtze 
estuary. Preliminary speed, power and_ coal- 
consumption trials were carried out in the bay of 
Danzig, and dredging trials at Pillau, near the 


entrance to the Kénigsberg Canal, under the direc- | 


tion of the builders and Konstruktions-Direktor 
Kolkmann, who had been personally associated 
with the building of both the Fu-Shing and the 
earlier Chien She. These trials are stated to have 
been entirely satisfactory, a mean speed of 13-25 


knots being attained over the measured mile, at | 


the specified loaded draught. The water-pumping 
rate, as mentioned, was 24,000 tons per hour, and 
the results obtained on the dredging and dumping 


trials in the soft mud of the Kénigsberg Canal | 


indicated that the Fu-Shing would perform not 


leas efficiently than the Chien She in the mud of the | 


Yangtze bar. 

In conclusion we would express our thanks to 
Dr. H. Chatley and Mr. William Smith, the 
consulting engineers, for assistance in the prepara- 
tion of the foregoing description. 
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Linglioh in Business and Engineering. By Prorrssors 


Brenton W. Stevenson, Jonn Reep Spicer, and 
Epwarp C. Ames. New York Prentice-Hall, Ine. 
Price 2-25 dola.) 

AntHoucn the word “ engineering’ appears in 


the title of this book, and two of the chapters deal 
in some detail with the procedure to be followed 
in writing a report or an article describing a piece of 
research work, it does not appear to be essentially 
concerned with engineers’ problems and should 
prove equally valuable to practitioners in any other 
branch of work. The volume covers a large field and 


concerns itself not only with the use of correct and | 


appropriate English, but deals also with the lay- 
out of business letters and documents and with 
correct pronunciation. There is also an interesting 
chapter dealing with the relations between industry 
and the lay press. In the section on the com posi- 
tion of letters, that part concerned with the writing 
of applications for employment should prove useful 
to many young engineers. 

The putting of technical or scientific matter 
into acceptable language has its peculiar difficulties, 
but basically the problem of correct writing is 
not different in this field from that in any other, 
and most of the many technical men who have to 
write reports or papers will profit from a study of 
the information contained in this book. The last 
three chapters, in partioular, present, in a clear way, 
much instruction which should enable most writers 
to express themselves more accurately. The 


mistakes which disfigure much technical com posi- | 


tion are not confined to such elementary and com- 
mon blunders as the use of “data” as a singular 


noun, or the comparison of absolute adjectives, | 
| installed in Germany, and in plants operated by 


such as “unique.” They extend to the whole 
composition of sentences, paragraphs and articles, 


and the admirable and clear exposition of the | 


rules and structure of English prose which is given 
in this book should be of value not only to the 
bungler, but even to those who usually write 
correctly without quite knowing how they do it. 
The chapter which deals with pronunciation 
contains useful advice on public speaking. 
ability to express himself in clear and audible lan- 
guage in a public meeting, or during the course of 
a technical discussion, is of value to any engineer. 


| were produced in a year. 


| moisture not more than 5 per cent., ash not more 
An|than 9 per cent., sulphur not to exceed 1-25 per 


speakers may be much improved by instruction and | 
practice. In this matter the young engineer is | 
favourably placed, owing to the very large number | 
of meetings of technical societies which are now | 
| held and which offer opportunities for practice in | 
| public or semi-public speaking. Although this is 
an American book, it is written in a manner which 
| English readers will find acceptable. The authors 
| define Standard English as “that body of words 
in good use all over the English-speaking world.” 
| In general, the language they use complies with 
this definition. There are occasional aberrations 
and some readers in this country will have to look 
twice at the expression “The speaker . . . will 
resist the temptation to compel his nos» to pinch- 
hit for his vocal cords.” Examples such as this, 
however, are few and we should be highly satisfied 
if the average writer on a technical subject could 
reach the standard of clarity which distinguishes 
this volume. 





| Koks. Ein Problem der Brennstoffveredlung. By Dr. 
Hemsz Kurz and Dr. Frrrz Scuuster. Leipzig: 
S. Hirzel. [Price 20 marks.]} 


Tue beginnings of the story of coke belong to the 
very distant past. It is now common knowledge 
that the solid natural fuels found on the earth’s 
| surface had their origin in the dense vegetation 
'with which the earth was at one time covered. 
Coke, being a carbonised natural fuel, has its origin 
in the same period. The process by which the 
natural fuels were formed is not perfectly under- 
stood, but there appears to be general agreement 
up to a point. The plants which later went to 
form them absorbed the carbon and rejected the 
oxygen of the carbon dioxide which they breathed. 
Carbohydrates resulted from the combination of 
the carbon and water of the plant. In order to 
produce the changes great quantities of energy 
were supplied by the sun’s rays to the extent, it is 
calculated, of 4,200 calories for every gram of 
cellulose. 

According to the quantity of air present during 
| the process of decomposition, the resulting product 
varied in its qualities as a fuel. The better qualities 
of fuel were formed in the presence of small quan- 
tities of oxygen, and there appears to be evidence 
|that the process of carbon concentration was 

introduced with the aid of bacteria. 

Coke is not a natural fuel, but it is one of the 
| principal products of a comparatively economical 
method of using the raw fuel. The first “ industrial” 
applications of fuel seem to have been made about 
6000 B.c., when iron was obtained from the crude 
ore by the use of charcoal. From such primitive 
plants as were used by the ancients have grown the 
modern coking plants with which we are familiar 
to-day, with their by-products of gas, tar, dyes and 
numerous other things. The growth of industry 
in the last century, with its introduction of blast 
|furnaces and increased demands for pig iron, 

made it necessary to find a substitute for charcoal, 
land for this reason carbonisation of coal was 
introduced, the first attempts being made in the 
Sixteenth Century, to be very greatly developed 
when the demand expanded in the Nineteenth 
Century. 

The authors of the work under review stress the 
work of Dr. C. Otto as being of paramount impor- 
|tance in this phase. In 1881, in an attempt to 
solve the problem of the recovery of carbonisation 
by-products, Otto opened a battery of ten ovens 
at Dahlhausen, which, however, were not too suc- 
cessful. Later he bought a patent of Hoffman oven, 
and subsequently the Otto-Hoffman oven became 
| very popular. At the time of Otto’s death in 1897, 
more than 10,000 of these coke ovens had been 


| his company alone 7,000,000 gals. of tar, 14,000 tons 
of ammonia products, and 400,000 gals. of benzol 


The German standard requirements for quality 
of coke for blast-furnace use are as follows : a 
compressive strength of 1,420 Ib. per square inch, 


cent., with a porosity of not more than 50 per cent. 
Some interesting statistics are given in the last 


about one-sixth that of the United States, while 
the production of coke in Germany has now reached 
an annual output of 41 million tons against 50 million 
tons in the United States and 13 million tons in 
England. 

The authors have succeeded in writing an 
extremely interesting and readable book of a not 
too highly technical character. All that the 
intelligent English reader requires to enjoy it will 
be a straightforward knowledge of the German 
language. 





Costs and Tariffs in Electricity Supply. By D. J. Boiron. 
London: Chapman and Hail, Limited. [Price 
12s. 6d. net.] 

Mr. D. J. Bouton has been a prolific writer on 

engineering economics during recent years, and his 

new book, Costs and Tariffs in Electricity Supply, 
is a welcome addition to the literature of that 
subject. Many readers will doubtless thank him 
for the clear exposition of “‘ marginal utility’ and 

“elasticity of demand,” terms which have been 

much used, and perhaps little understood, in recent 

discussions. It must be remembered, however, that 

Mr. Bolton’s work is essentially academic, and the 

limitations of this method of approach must be 

borne in mind if the study is to be applied effectively. 

Professor Robbins has defined economic analysis 
as that branch of sociology which studies behaviour 
arising from scarcity of means to achieve given ends. 
It does not judge those ends; that is the business 
of ethics, politics or esthetics. An economic policy, 
then, will be one that is best suited to achieve the 
desired result, irrespective of the desirability of that 
result. This clear distinction between economic 
analysis and moral or other judgment of values is 
of great importance, and had Mr. Bolton followed 
it more diligently he would have avoided some 
ambiguities and inconsistencies, as when he describes 
“uses” of low elasticity as necessities, and those 
of high elasticity as luxuries and has to class the 
supply to a wireless set as a necessity and a cooker 
as a luxury. 

A similar confusion of thought between ethics and 
economics is to be found in some of his remarks on 
human nature on page 38, and on public and private 
supply, and one feels that his contact with the 
finance of the industry in either form has not been 
very close, but his study of costs on the two-part 
basis in Chapter IIT is very useful, as is his treatment 
of diversity in ChapterIV. It is generally becoming 
clear that, due to diversity, some consumers with 
an essentially bad load factor are no embarrassment 
to the undertaking, and could be supplied at a flat 
rate, but tariffs should be arranged to conform to 
the elasticity of different demands. This would, if 
carried to its logical conclusion, result in a different 
tariff for every consumer, and such a scheme would 
lead to disaster, since it would offend the sense of 
justice of any customer who found himself paying 
a little more than his neighbour. As Mr. Bolton 
says, “in practice a rate must not only be fair, but 
it must appear fair’’ which is generally a more 
severe condition than the legal maxim that “ justice 
must not only be done, but must manifestly appear 
to be done.” Thus every successful tariff will be a 
compromise suited to public sentiment at that time 
and place. 

The supply engineer will find in the chapters of 
this book a careful analysis and comparison of all 
the standard methods of charging and discussions of 
elasticity and similar matters which are of consider- 
able qualitative value in stimulating thought, even 
though he may feel that average supply statistics 
are as unreal as the economic man. There are also 
useful chapters on power-factor correction and other 
matters, which summarise Mr. Bolton’s articles in 
the electrical Press. 





L’Electricité dans les Exploitations Agricoles. By RK. 
BortasE Matrnews and R. H. Dritgon. Paris: 
Librairie J.-B. Bailliére et Fils. [Price 150 francs. | 

Tuts is a comprehensive treatise, and as Mr. Borlase 

Matthews has been so closely associated with the 

development of the use of electricity on farms, 

a sound exposition would certainly be expected. 

The information given should therefore be helpful 





chapter of the present work, from which it appears 


to supply engineers responsible for the development 
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of rural areas, particularly those suitable for inten- 
sive or large-scale development. Attention is given 
in the book to ordinary farming operations which 
can be conveniently mechanised, such as pumping, 
stacking, threshing and ploughing, but, though this 
is valuable, the reader will probably turn first to 
those special applications of electricity which have 
a more direct appeal to the imagination and pos- 
sibly offer more opportunities for an energetic 
engineer to increase and vary his load. 

Among such applications may be mentioned the 
possibilities of heating and light (including ultra- 
violet light) for poultry, which follow the bird from 
the egg to the table. The hen is induced to lay 
more eggs at unnatural times of the year by extra 
lighting, the eggs are examined by more light 
and the chicks hatched in an electric incubator, 
reared in an electric foster-mother, and persuaded 
to grow by ultra-violet light. After death they are 
plucked by an electric machine, and no doubt 
ultimately cooked in an electric cooker. This is a 
useful load to the supply authority, though it may 
not compare with a steelworks or the lighting of 
city streets. Another industry in which electricity 
can be extensively used is dairy farming. The 
book under review deals with electric milking, milk 
cooling, bottling and other dairy work, though the 
information does nct seem to cover the work in 
large central depots, possibly because they form 
an urban rather than a rural industry. Modern 
cow-houses are models of sanitation and cleanliness, 
even to the extent of cows being valeted with a 
vacuum cleaner. 

The volume also has chapters on soil heating, 
in which are given experimental results and prac- 
tical illustrations, crop drying and bee-keeping, as 
well as on such more controversial matters as the 
irradiation of plants and the stimulation of growth 
by charged overhead wires. The ample data given 
should help to show how far these are likely to be 
economically developed. The destruction of pests 
and soil sterilisation are also dealt with, as well as 
the domestic application of electricity in the farm- 
house itself. 

Thus far as a guide to agricultural development 
the treatise fills a useful purpose, the foregoing 
representing the greater part of the book. On 
the engineering side, however, the arrangement is 
not so obviously useful. Elementary chapters on 
generation, distribution, and installation work seem 
rather out of place. Those competent to deal with 
these matters would probably already know what 
is necessary and would consult specialist works 
when in doubt ; it would have been better if this 
part of the work had been confined to indicating 
briefly where practice must differ from normal 
standards and when special methods are desirable. 
Finally, it is to be regretted that, in a work with 
581 illustrations, most of which are valuable, a 
number should be spoilt by bad printing and that 
mere transmission through the post has reduced the 
volume to a condition in which it is in danger of 
falling to pieces in spite of careful handling. Paper- 
covered books should not necessarily have to be 
re-bound before they can be used. 


The Science of Seeing. 
FRANK K. Moss. 
Limited. 


By Dr. MatrHew Lvuckigss and 
London : Macmillan and Company, 
{Price 258. net.] 

SEEING is probably the most important of the 
human senses ; it has been studied with much pre- 
cision, and many scientific devices, as Lurd Ray- 
leigh’s presidential address to the British Association 
has reminded us, have been devised and developed 
in order to enhance the field and power of vision, 
both microscopic and telescopic. On every hand 
measurements and analyses reveal that conditions for 
seeing are far from ideal. The frequency of accidents 
and the prevalence of defective observation are 
particularly emphatic in this respect. The authors 
of this volume have already made some notable 
contributions to the study of seeing in its relation 
to human affairs, the present publication being a 
further addition to the literature which should prove 
of interest to all students of vision and its effect 
on modern civilisation and human welfare. Modern 
conditions have created many abnormal visual 
tasks and, through the development of the arts and 
crafts a large number of workers in industry now 
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perform difficult and critical operations involving 
for many hours daily the use of eyes accommodated 
and converged for near vision. Prolonged close 
work is undesirable as it is unnatural, and attention 
is now being directed toward the optimum con- 
ditions for performing the critical visual tasks 
imposed by civilisation as we know it. Reading 
has been selected in this study for detailed dis- 
cussion, not only because of its universal importance, 
but also for the reason that it constitutes a critical 
and highly controllable visual task. 

Important facts are brought out in relation to the 
common tasks and conditions of seeing, which 
should aid in developing an adequate conception 
of visibility and a proper understanding of the 
part the human eye plays. Attention is focused 
upon the attainment of optimum conditions for 
observing, rather than upon theoretical aspects 
of physiological optics. The authors discuss the 
utility of an adequate criterion of ocular fatigue 
as a means of determining optimum conditions for 
easy seeing and also the attempts made to detect 
the degree of ocular fatigue by measurements of 
visual function. In general, various effects are 
considered as functions of illumination, as a con- 
trollable variable involved, and the prescription of 
light and lighting upon a rational basis of visibility. 
Investigations into vision phenomenon described 
in the text reveal many deep-rooted effects of the 
use of this sense, from which it becomes obvious 
that objective considerations of the eye are inade- 
quate. The final chapter of the volume deals in a 
masterly manner with sensitometric measurements 
and visual efficiency, and the book as a whole 
surveys a wide scientific field in a sphere which is 
of much practical and human interest. 


Einfithrung in die technische Schwingungslehre. Band 1. 
einfache Schwinger. By Dr.-Ing. Hasire Karu 
Kiorrer. Berlin: Julius Springer. [Price 18 marks.} 

THERE is an obvious and interesting connection 
between the theory of mechanical vibrations and 
that of alternating current, and it is on this account 
practicable to illustrate the former by reference to 
the latter, and vice versa. Dr. Klotter has utilised 
this inter-relation in what forms the first of three 
volumes he intends to write on vibrations. Since 
the 200 pages of the part before us are devoted 
mainly to motion which involves only one degree 
of freedom, the corresponding type of system is 
examined in great detail, with the help of several 
applications which merit the attention of lecturers 
in both physics and engineering. It is to be further 
pointed out that the exemplification of the theory 
contains useful information for anyone engaged in 
the construction of instruments controlled by 
springs, and of apparatus for use in lectures on the 
subject. The book will also appzal to teichers of 
applied mathematics owing to the fact that the 
author has taken advantage of the circumstance 
that the prescribed type of motion readily lends 
itself to treatment by graphical and analytical 
means. In the theoretical examination of damp- 
ing Dr. Klotter has introduced some interesting 
methods of solution. From the point of view of 
engineers, however, it is to be regretted that more 
data of an experimental origin were not include |, 
as it may safely be asserted that the principal 
problems stand more in need of research into the 
effect of enerzy -dissjpati 1g forces than of disser- 
tations on theory. 

Apart from the commendable qualities men- 
tioned above, it is somewhat difficult to justify 
the length of this treatment, since the related theory 
can easily be explained in a few pages. It may, 
indeed, be questioned whether the average student 
of engineering and of physics will have time to 
study 88 pages of analysis, including a section on 
Fourier series, before arriving at a discussion on 
damped vibrations of the simple kind. The value 
of the work as a text-book for such readers would 
have been greatly enhanced if the sections which are 
of secondary importance had been marked s» as 
to indicate that a light mathematical equipment will 
suffice to surmount most of the obstacles likely 
to be encountered in this restricted field of mechani- 
cal science. The specialist can gather his theory 
from the classical treatises of Lord Rayleigh, 





Professor E. T. Whittaker, and Sir Horace Lamb. 
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and replaced in approximately half an hour. When 
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Nevertheless, this well-illustrated volume has a 
potential value as a reference book in the work 
of preparing lectures on the theory of simple 
systems, for which purpose it is particularly suit- 
able. Mention of the noteworthy literature of 
American and English origin would have improved 
the bibliographical notes, which relate, as is so 
often the case in such works, chiefly to German 
sources. 








THE PUBLIC HEALTH EXHIBITION. 
(Concluded from page 584.) 


Messrs. Forp Motor Company, Limirep, Dagen- 
ham, Essex, showed a multi-purpose municipal 
watering vehicle incorporating gas-decontamination 
and fire-fighting plant ; tozether with street-washing 
and watering appliances, an A.R.P. auxiliary reserve 
van, an emergency fire pumping unit, an ambulance, 
and a moving-floor refuse collector. The multi- 
purpose vehicle, illustrated in Fig. 7, page 642, is 
mounted on a Fordson 3-ton truck with forward 
control, the wheelbase being approximately 12 ft. 
The A.R.P. equipment incluzes a 750-gallon 
tank and a centrifugal-type pump directly coupled 
to a Ford 8-h.p. engine. The output is 250 gallons 
per minute against a 90-ft. head when running 
at 2,400 r.p.m. The pump can deliver directly from 
the tank through the sprinklers, fire hose, or washing 
jets, as well as the monitor jet. The tank can be 
filled by hydrant or by the pump from an outside 
source. For gas-decontamination purposes, all 
tools and bleaching powder are provided and are 
stored in readiness in the lockers beside the tank. 
Four detachable fish-tail jets are mounted under 
the tank for street-washing purposes. These are 
individually controlled, so that one jet may be 
used for channel washing, &c. Three sprinkler jets 
are fitted at the rear for street watering, and have 
a total spread of approximately 60 ft. This width is 
adjustable. For fire-fighting, two 50-ft. lengths of 
2}-in. canvas hose, complete with couplings and 
nozzles, are provided, and 60 ft. of 3-in. hose is sup- 
plied on reels complete with nozzles to give a body 
jet or adjusting spray. Other equipment includes 
detachable ladders, spades, picks, buckets, long- 
handled brushes and 2 ewt. of bleaching powder 
in 4-lb. airtight tins. Two 12-ft. 6-in. lengths of 
3-in. armoured hose, complete with unions, foot 
valve and suction strainer, are provided. 

The emergency fire pumping unit is illustrated in 
Fig. 8, page 642. This unit is mounted on a Ford- 
son 2-ton truck. The pump, which has an output 
of 25 gallons per minute against a 96-ft. head, or 
90 gallons per minute against a 73-ft. head, has a 
friction drive from the tyre of the rear wheel. A 
small pulley is engaged by means of a handle and 
screw, and the shaft has a self-aligning ball bearing 
and universal coupling on to the pump. A 12-ft. 6-in. 
length of armoured delivery hose is supplied for 
tank filling, together with canvas hose in two 
50-ft. lengths, with instantaneous couplings and a 
}-in. nozzle. The priming pump is hand-operated, 
and has of a brass barrel with gun-metal fittings. 
It is of the reciprocating type, and is complete with 
the necessary copper pipe for connection to the 
centrifugal pump. A feature of this equipment is 
that it can be easily fitted to existing vehicles, 
and will not interfere with the general operation 
of the vehicle. At the same time, it can be removed 


the pump is fitted, there is no likelihood of damage, 
as the driving pulley is swung clear of the road 
wheel, and can be connected up for driving in a 
matter of 60 seconds. The tank, being galvanised, 
is suitable for conveyance of drinking water. There 
is plenty of room in the side of the body to carry 
the necessary tools and equipment for dealing with 
decontamination. 

In ENGINEERING, vol. cxxxvi, page 539 (1933), a 
description was given of a refuse-collecting vehicle 
shown at the Public Works, Roads and Transport 
Exhibition of that year by Messrs. John I. Thorny- 
croft and Company, Limited, Thornycroft House, 
South-square, London, 8.W.1. The vehicle de- 
scribed had a capacity of 12 cub. yd.. and was fitted 
with a power-operated movable floor with an 
attached bulkhead for compressing and discharging 
the load. This firm showed two of their latest 
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refuse-collecting vehicles at the Public Health Exhibi- 
tion, one of these being provided with a hand- 
operated movable rubber floor with a movable 
barrier for compressing the load, and the other with 
hydraulic compressing and discharging gear. The 
latter vehicle is illustrated in Fig. 9, page 643. It 
is known as the Compressmore model, and has a 
capacity of l5cub. yd. to 24 cub. yd. The example 
exhibited was one of a number recently supplied to 
the Metropolitan Borough of Poplar. The vehicle 
incorporates the firm’s well-known “ Sturdy ” 
municipal chassis, which is of the full forward 
control type. Particular attention has been given 
in the design of the chassis to good manceuvrability. 
low loading height, and adequate body space without 
excessive overhang. The engine is a four-cylinder 
model of the side-valve type, developing up to 
60 brake horse-power. The wheelbase is 13 ft. 4 in. 
lhe “* Compressmore * body is an Eagle rear-loading 
model, the hydraulic discharging gear consisting of a 
telescopic ram attached to the front of the body at 
one end, and to the discharge barrier at the other. 
‘his barrier is returned to the loading position by 
means of the compressing ram. The body is of 
all-steel construction, with the taildoor 4 ft. 6 in. 
in height from the ground, and above this level is 
a hinged door for compressing purposes. The com- 
pression gear consists of a horizontal hydraulic ram 
in the roof of the body, the piston rod being attached 
to a moving trolley, which is carried in a pressed- 
steel rack. The taildooris supported by the moving 
trolley, and can be drawn up into the body when 
the load is discharged to avoid excessive overhang. 
\ rotary gear pump, driven from the chassis gear 
box, delivers pressure to either the discharge gear 
or compressing ram. With this type of body, a 
high degree of compression is obtained, and dis 
charge is effected without the need of tipping gear. 
Ideal’ 


\n improved type ot 
illustrated in Fig. 10, 
Messrs. The Associated Equipment 
Limited, Southall, Middlesex The prototype of 
the vehicle was first shown at the same exhibition 
two vears ago, and was described in ENGINEERING, 
vol. exlii, page 583 (1936). A feature of this latest 
model, of particular value at the present time, is 
that it can be quickly adapted for decontamination 
work and water carrying. Particulcr interest lies in 
the fact that all loading is done from the rear and 
it a constant height. By rotation of the container, 
und the action of compressing and 
pounding, some 22 vd. of 
collected on each journey ; this is 7 more cubic yards 
than the normal rated capacity of the container. 
Other points are, that no moving parts are brought 
into contact with the refuse, and that by the use of 
hinge-lid bins dustless collection is ensured. The 
main compartment is divided into two sections, a 
small hopper at the rear and the container proper. 
The small hopper is loaded by hand, and introduces 
the refuse into the main container, when the entire 


Company, 


consequent 


cub. refuse can be 


body is tipped. 


additional container of 3 cub. yd. capacity imme- high-pressure fire service may be used. 


diately behind to accommodate refuse of a bulky 
nature, such as bedsteads, &c. The tipping for | 
packing and unloading is carried out by a chain and | 
track fitted around the circular end of the container, | 
engaging sprocket wheels driven by a worm and | 
wheel with a reduction ratio of 30:1. The body | 
is tipped 5 or 6 times during the collection of the | 
maximum load, which can be discharged in 20 | 
seconds. 

The decontamination equipment consists of a} 
3-in. centrifugal pump permanently mounted on | 
the vehicle in line with the tilting motor. 
pump and motor shaft extensions are fitted with 
tlexible couplings, arranged for quickly connecting 
When tilted to the required angle | 
retained in this | 


when required. 
for water-carrying, the body is 
position by clamps on the frame connecting the 
brackets on the body ; these clamps are permanently 
attached to the vehicle. The suction side of the 
pump is fitted with a strainer and fire hose for 
connecting to the body, and the delivery side of the 
pump is fitted with a fire hose coupling for attach 

ment toa hoseand nozzle. In addition, road-spraying 
jets may be mounted at the rear of the vehicle, 
and for this service, a hinged cover for filling is | 
supplied for fitting to the body As the only service 


refuse collector, | 
page 643, was shown by | 
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necessary is a copious supply of water at low 


A.E.C. 


|“*Monarch * vehicles so equipped are capable of 


carrying 5 tons, or 1,100 gallons, of water, which 
can be discharged in from 4 to 5 minutes. Alter- 
natively, they can be used for the transport of more 
than 2 tons of lime, and in either case _ will 
accommodat: a crew of nine men. 

An interesting vehicle of new design for refuse 
collection was exhibited by Messrs. Walker 


| Brothers (Wigan), Limited, Pagefield Works, Wigan. 


* Paladin,” is 
It has 


The vehicle, which is known as the 
illustrated in Figs. 11 and 12, page 644. 


The | been designed to deal with containers used for the 


collection and storage of refuse in blocks of flats, 
institutions, &c., and in a modified form for the 
collection of house refuse and street sweepings. 
The containers are brought to the vehicle on a 


| special trolley, shown in Fig. 11, whence they are 
| lifted bodily by means of a girdle and inverted to 


an angle of 60 deg., as shown in Fig. 12, so that 
the contents are discharged through an opening 
at the rear cnd of the body roof. The loading 
orifice is fitted with a shutter, which is opened and 
closed mechanically, and its movement is so timed 
that its opening and closing is effected at a greater 
speed than the travel of the containers, so that the 
ilready in the vehicle is 


exposure of the refuse 


Firne-PuMPING VEHICL 


Forp Motor Company, LIMIren. 


rE; MESSRS. 


| reduced to a minimum. In addition to the shutter, 


There is a coachbuilt cab with an | pressure hy ordinary fire hose, hoses rejected for|a diaphragm is fitted above the loading orifice, 


land this fits closely round the containers while 
loads are being discharged, so that any dust nuisance 
lis obviated. As will be seen from Fig. 11, the 
| containers are fitted with a flanged circular band. 
This band is located slightly above the centre of 
gravity so that the containers are automatically 
re-inverted after discharge. The outer half of the 
girdle is hinged so that it can be opened to receive 
the container, the complete girdle when closed 
embracing the container between the flanges on the 
circular band. The inversion is effected by means of 
tail bars attached to the ends of the girdle, these 
bars coming into contact with, and rotating round, 
fixed pins near the top of the guide rails, as shown 
in Fig. 12. While the containers are in transit 
between their loading locations and the vehicle, 
and throughout the operation of raising and lower- 
ing, they are fitted with a temporary detachable 
cover, which adequately protects the contents 
in bad weather. In their loading locations the 
containers are provided with stands, on which 
they are readily and easily lifted and removed 
by means provided on the trolley. The containers 
are raised by means of a 10-cwt. hoist driven 
by a 2}-h.p. electric motor, the control being 
by means of push-buttons. The capacity of the 
vehicle is 15 cub. yd., and discharge is effected 
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Fig. 10 REFUSE COLLECTOR AND DECON'TAMINATOR ; 
COMPANY, 
by a steel-slat moving floor. The chassis is an 
* Albion” model with a 12 ft. wheelbase. The 


design appears to be very suitable for the collection 
of ordinary house refuse, since the loading line is 
capable of adjustment as required. The makers 
have prepared a preliminary design for this purpose, 
in which a rectangular container is utilised, having 
a capacity of about 35 cub. ft., so that it would 


take the contents of at least a dozen bins of average | 
As the operations of raising, emptying, and | 
only about 45) 


size. 
lowering the container occupy 
seconds, no material delay would be occasioned. 
The open top of the container would be adequately 


protected from the effects of the weather at all} 


times, and the contents of the vehicle would never 
be exposed to view. 


Messrs. Shelvoke and Drewry, Limited, Letch- | 


worth, Herts, showed examples of their well-known 


side-loading refuse collectors, a 700-gallon gully | 
movable 


emptier, a rear-loading freighter with 


| the chute. 
of the chute and the top of the container is through | 


Messrs. THE ASSOCIATED EQUIPMENT 
LIMITED. 


In some cases the chambers are | 
used for this purpose alone. The system, which is | 
illustrated in Figs. 13 and 14, page 644, embodies a 
container with an aperture at the top for entry of 
refuse from the chute, this aperture being automati- 
cally connected to the chute, and sealed by the | 
action of placing the container in position under 
The connection between the lower end 


retain flying dust. 


a simple inclined joint, the upper surface of which | 


is faced with Ferodo and forms the lower extremity | 


of the chute. The facing is on a casting which is 


supplied as part of the system, and which fits over | 
This casting | 


the lower end of the chute casing. 
carries a hand-operated slide, which is pulled out 


closing the chute while the container is absent 
and preventing the spillage of refuse on to the floor. 
A flat surface on the upper face of the container, 
surrounding the loading aperture, is arranged to 


oor, and a self-sealing dustless container for use in| make the same angle with the horizontal plane as 


flats, &c. The latter was an entirely new exhibit, | 


the lower surface of the casting fitted to the chute, 


and is a marked advance on receptacles employed | and when the container is rolled into position along 


in conjunction with container systems. It has been 
developed to afford dustless and hygienic loading 


| sary hose and nozzles. 
| of 2}-in. 18-ply canvas fire hose with instantaneous 
| couplings; gun-metal delivery nozzles, also with 


| suitable 
|The box, which is approximately 30 in. square, has 
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A simple spring-loaded hand lever is provided to 
exert a continuous end thrust on the container 
to prevent the joint opening due to vibration 
caused by falling refuse. Containers can be sup 
plied with end or bottom discharge doors, and the 
end fittings for the chute can be supplied to fit any 
size of chute casing, and to suit architect’s require 
ments. The body of a normal 1}-cub. yard con- 
tainer is approximately 3 ft. 6 in. long, 4 ft. 6 in. 
deep and 2 ft. 6 in. wide, and»this requires a head 
room of 5 ft. 6 in. from the ground level to permit 
the fitting of the end casting to the chute together 
with the sealing slide. It will be noted that the 
system can be incorporated in any existing norma! 
type of chamber, and that the actual containc: 
dimensions can be varied as desired. 


The A.R.P. decontamination equipment illus- 


| trated in Fig. 15, page 645, was shown by Messrs. 


Transport Engineering, Limited, 561, Old Kent- 
road, 8.E.1. It is designed for use with a rear- 


loading refuse collector, and is shown in the figure 
on a Transport all-steel body with a moving floor. 


The equipment consists of a canvas tank having 
a capacity of 500 gals., inlet and outlet pipes, quick- 
acting shut-off cock on the delivery side, with a 
24-in. instantaneous Morris coupling, and the neces- 
The hose consists of 20 ft. 


instantaneous couplings; a reducer from 2} in. to 
j-in., and 20 ft. of }-in. water hose with couplings 
and jet nozzle. The whole of the equipment is 
normally contained in a strong wooden box, with 
divisions for the various components. 


lifting handles on the sides, so that it can be quickly 
placed in the vehicle. If a greater length of hose is 
required, coils of 100 ft. to 200 ft. in suitable lengths 
can be supplied, with instantaneous couplings and 
br echings, so that more than one delivery nozzle 
The object of the equipment is to 
provide gently flowing water for washing con 
taminated surfaces of pavements and roadways. 
If it is wished to use the vehicle for first-aid fire 
fighting or similsr purposes, however, it can 
be fitted with any one of a range of pumps 
delivering from 20 gals. to 80 gals. per minute, with 
heads up to 60 ft. to 80 ft. Either the large ot 
small hose may be used for washing purposes. The 
equipment is suitable for any type of vehicle, and 
may be made ready for use within five minutes of an 
alarm. 

In addition to this set, Messrs. Transport Engin 
cering, Limited, showed a _propeller-compression 
refuse-collection vehicle. This collector has a 
capacity of 12 cub. yd., the internal dimensions 
being 12 ft. by 6 ft. by 5 ft. 5 in. The body is 
mounted on a Morris 4-ton to 5-ton chassis. It is 
of the rear-loading type, the refuse being loaded 
through the medium of two Archimed an screws, 
which reduce it to about half the volume and com- 
pletely fill the container. The all-steel moving 
floor will discharge the refuse by engine power in 
about 30 seconds. The whole operation of loading 
and discharge is entirely automatic. Statistics 
taken over a period of five months with one of 
these vehicles supplied to the Corporation of Edin- 
burgh showed an average compression of 7 ewt. 
per cubie yard. 


can be used. 


The Atco motor mowers, manufactured by Messrs. 
Charles H. Pugh, Limited, Whitworth Works. 
Birmingham, 9, are now extremely well-known, 
and interest will, therefore, be taken in the fact 
that the range has been extended by the introduc- 
tion of a new middleweight model, with a cutting 
width of 28 in. The new model, which is illus- 


| trated in Fig. 16, page 645, was exhibited at the 
when the container is being removed, this action | 


Agricultural Hall with examples of the older models, 
and also with the firm’s Atco tractor, Atco scythe, 
and Atco Bentscythe, all of which have been pre- 
viously described in our columns. The 28-in. mower 
is fitted with an Atco-Villiers engine of 250 c.e. 
capacity, operating on the two-stroke cycle. As 
will be seen from the illustration, the engine is fan- 
cooled, the blast being directed over the radiating 





| the guide rails in the floor, the inclined surfaces 
|meet and form a stop, preventing further end 


fins by suitable cowling. The machine cutters are 
| of all-steel construction, having heavy blades of 


direct from the chute to the container, and to/| motion of the container, and at the same time the | best-quality Sheffield composite steel. The dia- 


eliminate the necessity of providing chambers to! joint between the chute and container is sealed.'! meter over the cutters is 6 in. 


The rear rollers ave 
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also of all-steel construction, and are in three sec- 
tions, with a diameter of 10 in. The centre roller 
is fitted with differential gear, having a double train 
of accurately-cut steel gearwheels. The whole gear 
is enclosed in dust- and dirt-proof aluminium hous- 
ings. The clutch is of the cone type, with Ferodo 
lining, and is so designed that there is no end thrust 
on any of the running bearings. The frame of the 
machine is entirely of steel. The chains are of the 
roller type, 4 in. wide, and 0-305-in. pitch. All the 
shafts in the mower are carried in self-aligning ball 
bearings. The controls are simple, comprising a single 
lever for the carburett r control on the right-hand side 
of the handle, anda clutch-operating lever on the left- 
hand side. In addition there is a hand-controlled 
cutter release on the countershaft, which enables 
the machine to be driven without the cutter revolv 
ing. The dog clutches for this release are made 
from heat-treated nickel-chrome steel. ‘The machine 
weighs 368 lb. complete with the grass box. 


There has been an increased demand in recent |! 


years for a machine suitable for cutting grass in 
recreation grounds and parks. These are often of 
small area and scattered in different parts of a 
town or city, and with the ordinary gang mower, 
the time occupied in loading up and unloading is 
frequently greater than that required for the actual 
cutting. If the machines are trailed through the 
streets on their steel wheels, the noise created is 
objectionable, and the mowers are liable to be 
damaged vibration. To overcome 
these difficulties, Lloyds and Company, 
(Letchworth), Limited, Pennsylvania Works, Letch- 
worth, Herts, have brought out the machine shown 
at the Exhibition, and illustrated in Fig. 17, page 
645. This mower is equipped with Dunlop pneu 
matic tyres of large size. ‘These tyres are provided 
with special landgrip treads, which have a higher 
coefficient of friction on grass than metal wheels, 
and in addition, they enable the machines to be 
towed direct behind a van or tractor from one 
place to another without damage to the machines 
or appreciable noise. In mowing of the kind 
referred to, there is always a possibility that foreign 
objects thrown on the ground, such as tin cans, 
bricks and even larger objects, may occasionally be 
encountered, and it is therefore essential that 


by excessive 
Messrs. 


machines for such work should be strong enough 
to withstand the risk of damage by such obstruc- 
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Messrs. SHELVOKE AND DREWRY, 


LIMITED. 


tions. The mower illustrated is, therefore, built 
without any cast-iron parts, all the components 
being either of steel or malleable iron. The cutting 
cylinders are designed on the built-up principle 


with riveted blades and closely-spaced spiders, so | 


that they are not easily distorted by shocks. The 
gears are all of steel, machine cut, and running in 


grease in dust-proof casings, while the clutching | 


mechanism is robust and positive. A novel and 
useful feature of this machine is the anti-choke 
device. In an ordinary mower, when old grass is 
encountered, it frequently happens that the grass 
immobilises the machine by wrapping itself tightly 


round the cylinder shaft, so that it has to be cut | 


away with a knife to release the cylinder. The 
firm have introduced a guard which is designed 
to fit as a shield on the inner side of the side 
plate. just covering the end of the cylinder. This 
guard brushes standing grass aside clear of the 
cutting range, in a similar manner to the fender 
guard on a farm mower. The frame of the machine 
is made of steel throughout, and is designed to 
offer a minimum obstruction to the discharge of the 
cut grass. The tractor draw-bar is spring-loaded 
to obviate shocks in starting or stopping. The 





gearboxes and _ side 
malleable iron, and the running parts are mounted 
on Skefko ball bearings. 
steel and are of large diameter, mounted on extended 
roller brackets to give ample clearance. Lubrication 
is by grease gun throughout. 

In conclu ing our account of the exhibition, 
reference may be made to the fact that, apart from 
the new products referred to, a number of firms 
showed exhibits which have already been described 
in our columns. Some of these exhibits have been 
modified in detail ; the hand sprayer for cold emul- 
sions, for example, described in ENGINEERING, 
vol. exl., page 548 (1935), being now fitted with 
pneumatic tyres. This sprayer was shown by 
Messrs. Wallis and Steevens, Limited, Basingstoke. 
and the same firm also showed the chippings 
distributor, described in vol. cxxxix, page 541 (1935), 
and the “ Advance ” light-weight roller, described 
in vol. exliv, page 564 (1937). Messrs. Drummond 
Patents (Holdings), Limited, 5, Great Winchester- 


street, E.C.2, gave a continuous demonstration of 


their washer filter dealing with the air in the exhibi- 
tion hall. This filter was described on page 262 
of our previous volume. Other firms showing 


frames on the units are of 


The rear rollers are of 
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TRANSPORT ENGINEERING, LIMITED. 


products that we have previously described were 
Messrs. B. Johnson and Son, Skipton-road, Ilkley. 
who exhibited power rammers similar to those 
described in ENGINEERING, vol. exliv, page 619 (1937) | 
and Messrs. Marshall, Sons and Company (Succes- | 
sors), Limited, of Gainsborough, who exhibited | 
the two rollers described on page 535 of the same | 
volume. Apart from such exhibits, certain firms | 
showed products which do not lend themselves to | 
illustration, such as the gas-resisting materials for 
air-raid shelters and the vigorised dressings for | 
anti-gas suits and fabrics shown by Messrs. Pinchin, 
Johnson and Company, Limited, 4, Carlton-gardens, 
S.W.1. A final reference may be made to the 
exhibit of the Engineering Public Relations Com- 
mittee, consisting of a sectional model of a block of 
flats, designed to illustrate the extent to which 
engineering products enter into the construction 
and amenities of the modern home. This exhibit 
was of particular interest in connection with the 
paper read at the Congress on “The Engineer’s 
Contribution to the Public Health Services,” by 
Mr. C. L. Howard Humphreys, summarised else- 
where in this issue. 











THE LATE SIR GEORGE 
WHITEHOUSE, K.C.B. 


WE note with regret the sudden death of Sir George 
Whitehouse, which occurred in London on Novem- 
ber 17, when returning to his home in Suffolk after a 
short holiday in Devonshire. Sir George, who for the 
greater part of his life was actively engaged on the 
construction of railways in various parts of the world, 
was born on July 26, 1857. He studied for three years 
in the Engineering Department of King’s College, 
London, and obtained the Associateship of the College 
in 1877. In August of that year he proceeded to South 
Africa and the succeeding three years were spent on 
the construction of the Natal Railways, under Messrs. 
W. G. Izard and W. F. Crawford. In November, 
1880, he returned to this country and became assistant 
engineer on the London, Chatham and Dover Railway, 
under Messrs. W. Mills and G. B. Roche. Twelve 
months later, however. the young engineer was 
appointed to the staff of the Mexican National Con- 
struction Company, but, after occupying the position 
of district engineer for a time, he resigned and travelled 
to India, where, in March, 1884, he joined the Public 
Works Department. The three years which followed 
were spent on the construction of the Bellary-Kistna 
Railway, on the survey and construction of the Bolan 
Railway, N.W. India, and on survey work for the 
Kwaja-Amran Railway. For his part in the building 
of the Bolan Railway he received the thanks of the 
Government of India in 1886. 

Sir George was next employed on the construction 
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of the Interoceanic Railway, Mexico, being placed in 
charge of the surveys and construction of the line from 
Vera Cruz to Peroti, a distance of 130 miles. In January, 
1891, he was appointed resident engineer on the 
Southern Railway of Peru, and, four years later, was 
placed in charge of the construction of the Uganda 
Railway, from Mombasa to Lake Victoria. On its 
completion he was appointed manager and chief 
engineer of the line, and continued in this capacity 
until 1903. For his services he was created a K.C.B. 
in 1902. In 1904, Sir George was appointed chief 
engineer of the Central Argentine Railway, which 
position he occupied until 1909. During the war he 
served in the Inspection Department at Woolwich 
Arsenal. For many years past he had resided at 
Arthur Hall, Sudbury, Suffolk. A former student of the 
Institution of Civil Engineers, he was elected an 
associate member on December 5, 1882, and a member 
on February 23, 1892. He was for many years a Fellow 
of the Royal Geographical Society and a Justice of the 
Peace. 





THE LATE MR. G. TOCHON. 


Ir is with regret that we record the death, on 
October 6, of Mr. Gabriel Tochon, for the past seventeen 
years director and manager of the French association 
of owners and Tu of hydro-electric plants, the 
full title of which is “‘ Chambre Syndicale des Forces 
Hydrauliques, de |]’Electrométallurgie, de ]’Electro- 
chimie et des Industries qui s’y Rattachent.” Mr. 
Tochon, who was also genera] secretary of the Société 





| Hydrotechnique de France, was born at Saint-Jean-de- 
| Maurienne, in the Savoie, in 1884, and received his 
| general education at the Lycée de Chambéry. He 
studied law at the University of Grenoble and after- 
wards entered the Sorbonne, Paris, receiving his 
Doctor’s degree for a brilliant thesis on the subject of 
water power, the national importance of which had 
always been evident to him, coming as he did from an 
area that had witnessed the first successful attempts to 
harness waterfalls on a large scale in France. He 
subsequently entered the Ministry of Public Works, 
and in 1920, was made chief assistant to the Under- 
Secretary of State for hydro-electric development. 
Mr. Tochon, however, relinquished this position on his 
appointment as director of the Chambre Syndicale des 
Forces Hydrauliques in 1921. Here he showed himself 
a capable and energetic organiser, and his enthusiastic 
work, in connection with the many meetings and visits 
to works arranged, will long be remembered by the 
members. For his services in the cause of water power 
and also for his work in organising the Congrés de la 
Houille Blanche, at Grenoble, in 1925, he was created 
an Officer of the Legion of Honour. 

Mr. Tochon became secretary of the Société Hydro- 
technique de France in 1921, soon after becoming 
director of the Chambre Syndicale. At this time a 
laboratory for hydro-electric research had just been 
erected at Beauvert, with the aid of funds subscribed 

rtly by the Government and partly by industry, and 
Mr. Tochon subsequently worked hard to improve its 
standing and resources. Some years later a second 
research laboratory was established at Le Saulcy, Metz, 
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und here again be performed valuable services in 
obtaining the necessary financial resources. In 1925, 
Mr. Tochon was largely responsible for the organisation 
of a testing and inspection department, set up by 
the Société Hydrotechnique at the request of the 
Chambre Syndicale, and under his influence the impor- 
tance and value of the department has steadily increased 
vear by year. Mr. Tochon was an esteemed member of 
the Editorial Committee of our contemporary, the 
Rerue Générale de UV Hydraulique 








PERSONAL. 


Messes. Western Exvecram Comrany LiMrrep, 
Kush House, Aldwych, London, W.C.2, that 
Mr. EF. 3. Gregg, who was managing director of the firm 
in 1930 and 1931, and until recently was comptroller of 
Messrs. Electrical Research Products, has been appointed 
mneral foreign manager in New York 


Messes. Newron, CHaAmMpers anp Company, Limrrep 
(Ironworks Dept.), on account of the extending scope 


inform us 


" their business, have removed their London oftice 
from Terminal House, Grosvenor-gardens, and have 
tuken a suite of offices in Artillery House, Artillery-row, 
S.W.1. 

Messrs. B.E.N. Patents, Lamirep, Gorst-road, 


Park Royal, London, N.W.10, are moving their offices 
snd between January 2 and 14, to a new and | 


works, = 
larger works built adjacent to their associate company, 


Messrs. Broom and Wade, Limited. The new address, | 
to which communications should be sent on and after | 
January 3. will be Hughenden-avenue. High Wycombe, | 
Bucks 

Messrs. Horsetey Bri wy Tuomas Piegort 


Limirep, Horseley Works, Tipton, Staffs, have appointed 


Mr. Leonard Harper, who has been their London 
manager for the past 15 years, an official director of the 
ompany 

Messrs. BE. H. Jones (Macuine Toous), Limirep 
Kdgware-road, The Hyde, London, N.W.9, have com 


pleted the formation of a power-press department, the 
office of 14, Florence Bir 
mingham, | sales manager of the new department | 
m Mr. F. Be VW. Bliss ¢ ompany, | 
while the t rontre Mr. F 
Hancox 


which 
The 


ininger. late of Messrs. EF 


m at street, 


main 


echnical side is to be led | 


\ 





CONTRACTS. 
AND Company, Limrrep, Seotstoun, 
received an order from the City of 
Plymouth, subject to contirmation when the Electricity 
received, for two of their 
for Prince Rock Power 

boiler-house building, 
“air 


YARROW 
(ilaswow, W.4, have 


\ikssks 





Commissioners’ sanction is 


land-tvpe tube boilers 


Station 


water 
The 
mechanical stokers economisers, 
fans and coal-handling plant Each boiler 
‘ maximum continuous rating of 100,000 Ib. per hour 


order imeludes 
superheaters, 


heaters, has 





with a working pressure of 425 lb. per square inch, and 
‘team superheated to 825 deg. F Another order 
received is for a Yarrow test boiler and superheater, 


with other items of plant, for the British Admiralty 


LIMITED, 
enwich-road, London, 8.E.10, have received an order 
from the Corporation of Wembley for a motor turntable 


\ikessrs MERRY WEATHER AND Sons, 


tire ladder and pump. The all-steel ladder can be 
extended to a he it of 100 ft., and a special attachment 
is provided for plumbing it by power The machine will 
also carry a 40-gallon first-aid outfit and a fire pump 
capable of delivering 550 gallons per minute All the 
lndder movements will be carried out by power from the 
petrol motor which propels the machine and also operates 
the pump 

Viesses. Atiusa (RA Limirep, Strand-on-the-Green 
(hiawick, London, W.4. have supplied « four-cylinder 
12/48 h.p. Diesel engine for fitting into a 30-ft. motor 
launch being built by Mussrs. Henry B. Horney anp 
Company. Wallasey, for the Manchester Port Sanitary 


\Nuthorits 


PaeCuNnanp Warre Star Liner * Queen Evizaperu 
We received from Messrs. Cunard White Star. 
Limited, handsome brochure commemorating the 
launch of the Queen Elizabeth, at the Clydebank ship 
vard of Messrs. John Brown and Company, Limited, on 
Puesday. Septernber 27, when the naming ceremony was 
performed by Her Majesty the Queen. The full text is 
wiven of Her Majesty's reapense to the loyal address 
of Sir Perey E. Bates, chairman of Messrs. Cunard 
White Star, Limited. In addition to portraits of Thei: 
Majesties and numerous illustrations of the vessel under 
construction, during launching, and as she will appear 
when completed, her principal characteristics and designed 
appointments have been described by “ Taffrail..”” The 
folding frontispiece is a reproduction of an etching by 
Sir Muirhead Bone, showing the completion of the bow 
of the Queen Elizabeth by the hoisting into position of 
the stem-head casting forming the hawsepipe and bed 
for the bow anchor. A two-page impression of the vessel 
as she will appear is che work of Mr. Frank H. Mason, R.I 
and the many full-page photographs, that of Mr. Stewart 
Bale. The three-fold plate of the vessel before launch. 
ing, as seen from the fields at Inchinnan, is particularly 
striking. A series of decorative interleaves portray 
incidents from the reign of Queen Elizabeth, in which 


have 


” 


Raleigh, Drake and other famous characters of the time 
he readily recognized, 


may 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen’s-street, London, 8.W.1, particulars 
of the undermentioned tenders. the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above quoting the 
reference numbers given. 

Boiler Plant.—The City Council, Melbourne, Australia : 
January 9, 1939. (T.Y. 28,571/38.) 

Water Meters.—Department of Public and Municipal 
Works, Bangkok, Siam ; December 31. (T.Y. 29,299/38.) 

Steam Turbo-Alternator Set, of 18,750 kW maximum 


BOOKS RECEIVED. 

United States National Bureau of Standards. 
H23. Radium Protection. Washington : 
intendent of Documents. [Price 10 cents.] 

Unit Trusts Directory and Investors’ Handbook. October- 

1938 Issue. Compiled by A. E. Kavanaaa. 
Manchester : Unit Trusts Registry Limited. [Price 2s.} 

Department of Overseas Trade No. 713. Report on 
Economic and Commercial Conditions in Canada, 1937- 
1938. By A. R. Brouct London : H.M, Stationery 
Office. [Price 2s. 6d. net 

Le Rodage et UUsure des Métause de 


Handbook 
Super- 


December, address, 


Frottement. By H. 


Bruit. Bourg-la-Reine, Seine, France: H. Brillic, ¢ : ‘ 

16, Avenue Victor-Hugo |continuous rating, complete with condensing plant. 
Ministry of Health. Reports on Public Health and Medical heaters, pum and auxiliaries, to be erected at New 

Subjects. No. 86 1 Study of the Trend of Mortality| Farm Power Station, Brisbane. The City Council. 


Rates in Urban Communities of England and Wales, Brisbane, Australia ; March 24, 1938. (T. 29,336/38.) 


freas.”” By Dr. 


with Special Reference to ** Depressed 
Stationery Office. | 


E. Lewis-Fanine London : H.M 
| Pricela. net 








NOTES FROM CLEVELAND AND 


Svenska Vattenkraftféoreningens Publikationer. No. 313. 
Svenska Vattenkr aftfdreningens tjugunionde ordinarie THE NORTHERN COUNTIES. 
Araméte den 28 ipril 1938. | Price Kr. 2-50. No. 314. 


Férbrukningen av elektrisk energi inom olika industri- MrIppLessRouGH, Wednesday 


grenar i Sverige By Vixtne KAvustrOém. [Price The Cleveland Iron Trade.—-Slightly increased, thoug!h 
Kr. 1.) No. 315. Kontinuerlig vattenmangdsmatning | still irregular, output of Cleveland pig is promptly passing 


By Hans HaRTZELL. 
Svenska Vattenkraft- 
nom Foreningens 


into use, largely at makers’ own foundries, which are 
appreciably better employed than of late, and wher 
there are no longer accumulations of foreign products to 
}draw upon. Stocks of Continental pig have been 
Wasserkraftanlagen. Edited by Dr.-inc. Dr. TECHN.H.C. | absorbed, and as conditions existing virtually prohibit 
Apotr Lupin. Second Half. First Part. Talsperren. | further purchases from abroad, calls for supply of local 
Staudimme und Staumauern. By Dr.- Ina. FRIEDRICH iron have extended to an extent that promise to necessi 
Tétke. Berlin: Julius Springe: Price 78 marks. tate early material enlargement of Cleveland brands 
British Standards Institution No. 565/1938. British! Buyers readily place orders to cover requirements of the 
Standard Terms and Definitions Applicable to Hard- | near future, and current needs are a steady drain on 
woods and Softwoods Price 2 No. 810/1938. | makers’ much depleted stocks. While transactions ar 
British Standard Specification for Plain Linoleum and | mostly between producers and consumers, merchants are 


genom turbiner och dammiuckor. 
[Price Kr. 1.}] Stockholm : 
fOreningens Publikationer Erhallas Gi: 
Expedition, Norrlandsgatan 16 





x. net.] 


Cork Carpet Price 2s. net London : Publications selling moderate parcels to home customers. Export 
Department, British Standards Institution, 28, business is almost unheard of, and prospect of re-capture 
Victoria-street, Westminster, 8.W.1. | of overseas trade is remote, but gradual growth of 
The Amplification and Distribution of Sound. By A. E. | demand for home purposes encourages hope that resump 
GreenLers. London: Chapman and Hall, Limited. | tion of continuous production of Cleveland may not be 
Price 10s. 6d. net | long delayed. Fixed prices to the end of the vear ar 
Electrical Engineering Volume I By W. Totmé ruled by No. 3 quality of iron at 109s. delivered within 
VMAccaL London University Tutorial Press the Tees-side zone. 
Limited Price 15s. : , | Hematite.—Distribution of East-coast hematite is on 
Winding ilternating-( urrent Motor Coils. : By G. A. \ ‘N/a further improved scale. Makers’ own consuming 
Brunt and A. C. Ror London : McGraw-Hill Pub- | departments are using more tonnage, and buyers con 
lishing ¢ osnpany, Limited [Price 18s. ] tinue not to only acce pt arrears of delivery quite freely, 
Cataloguing in Special Libraries 1 Survey of Methods. but to place moderate new orders. Recent additional 
By J.L.1 HORNTON London : Grafton and Company | supplies, provided by re-kindling of two modernised fur 
Price 10s. 6d. net an | naces, are largely disposed of. Iron from the renovated 
Home Office. Fourth Report of The Departmental ¢ M. | plant is reported of « xcellent quality. Stocks at makers 
mittee on Lighting ~ Factories London: H.M. | yards are not inconveniently heavy, and tonnage stored 
heya Offic [Price ls. net. | , : | at consumers’ works is not in excess of needs. Second 
Ministry g Transport. Experimental W ork Ag Roads. | hands continue to sell occasional moderate ke ts ot 
Report for 1937-38 of the Experimental Work on High, | special iron to Continental customers, but there is 


ways (Technical) Committee. London : H.M. Stationery little hope of material expansion of export business 


vay » ‘— * . . 
Office. [Price 2s. 6d. net . ’ i | Stabilised quotations to the end of December are governed 
Catalogue ie Lewis's Medical and Sovemsye —T by No. 1 grade of hematite at 133s. delivered to areas in 
Library. New edition, revised to end of 1937. Part L. | the North of England. 


H. K. Lewis and Com.- | 
Subscribers ; 16s. net to 


luthors and Titles London : 


pany, Limited. [Price 8s, t Basic Iron.—The rather large stocks of basic iron are 


slowly but steadily decreasing as the result of gradual 


Non-Subscribers. | k a! woah cota i ' 
1 Hundred Years of Progress Being a Historical bare iat ver ng J - makers’ ste¢ me 7" needs ‘ 
Record of the Firm of Blackstone and Co.. Lid.. of Stam- | * 11 1 oh w 10le O . 1 ng Is reserve 1 nomimna 
ford, Lincs., from its Earliest Beginnings in 1837 to | Pr e of basic stands at 100s. 
the Present Day By THomas L. Price (* Tom’ Foreign Ore.—There is no new feature m the foreign 
Price). Dursley: F. Bailey and Son Limited. [Price | ore trade. Business is at a complete standstill, and 
ls. net merchants are concentrating on inducing users to take 
Crundziigqe der Schweisstechnih Kurzqetasster Leitfaden. | overdue deliveries. Consumers are heavily stocked and 
By Dirw.-Inc. Tugopor Ricken Berlin Julius | very extensively bought. and extent of import depends 
Springer Price 3-90 marks on what storage accommodation becomes available. 
Veroffentlichungen des Instituts der Deutschen Forschungs- Blast-Furnace Coke.—Durham blast-furnace coke is 
gexellschaft ftir Bodenmechanik (Degebo) an der Tech- plentiful, and sellers are keen to make contracts at 
schen Hochschule Berlin Part 6 Die Dispersion | recognised market values. which are based on good 
lastischer Wellen im Boden By Dx. PHIL. HABIL. j . . 27%. Gd. + ens 
. é . . medium qualities at 27s. 6d. a tx1.e ovens. 
t sP ‘ ) > ; Ss c. ser . ’ . 
\. R AMSPECK und Dr. pain. G. A CHULZE Berlin Manufactured Tron and Steel. lore semi-finished iron 
Julius Springer. [Price 4-80 marks.] 
; > and steel is passing into use. [ron bars are in increasing 
Deutsche Kraftfahrtforschung im <Auftrag des Reichs , d 
~ . : demand, and re-rollers of steel bars are taking up more 
Verkehrsministeriums No. 13. Bremswerkuntersuch a litt] E , 
a 3 Kraftfahrees B en Rue H. Kiave tonnage than for some little time. Zxpansion of imquiry 
’ ’ ‘ ‘ rreus 7 3. ‘ al 4 “ » - “ 
Peics a rays : No. 17 i ts dep Deatittationte for finished iron and steel is mostly for material for 
rice 2.85 marks. NO. ‘. Ainflusae der estiliations- home purposes, but overseas customers are nevotiating 


hedingungen auf die Ziindwilligkeit von Dieselkraftstoffen for supplies to replenish depleted stocks, and some 


" > . » * ~ > 
am Braunkohlenechuelieren. By Paorzsson  Dt-| increase of export business is expected. Orders coming 
eine 2 10 mask Serlin \ 1}. Vestas, G.m.b.H forward encourage belief of early justification for re 
pag He ees leronautical Research Committee. Reporte starting more of the machinery that has be n out of 
guid ' Sidbneedendia No. 1816. Full Scale Tests of the action since the spring of the year While manufac 
lirepeed Envoy Type A.S.6.G. By J. E. Sensy. R. H. turers have more work on hand than recently, further 
Francis and P Fortes Ul (Price le. 6d. net. substantial contracts are needed to restore normal 
No. }823 Diffus on of Lead ta Certain Ghest-Mcinaer operation of plant. ; Until the end of the year principal! 
Combinations. By Pnorusson W. J. Doscan With market quotations for home trade are Common iron 
an appendix by H. L. ¢ ox ; Price 2s. 6d. net. ] No. bars, 13!. Se.; steel bars. 11l. ra 4 wr steel wo 
1827. The Use of the Principle of Minimum Potential | ™! oe : — a be as eo 
Energy in Problems of Static Equilibrium. By D. | piri ro: we poe lg — “e- el il ay = - iL 18 
WILLIAMS Price 2s. 6d. net No. 1829. Measure- structional rivets, 16/. 58.; stee = plates, 111. “le 
ments of Accelerations at Different Parts of a Boat | Tae * bridge and tenk plates, 110. - atect “eH 
A . Os. 6d. ; steel joists, 111. Os. 6d.; tees, 121. Os. 6d 


During Take-Off and Landing. By G. C. 
[Price 2s. 6d. net No. 1830. Streased-Skin 
Compression Tests of Panels with Tubular 


Seaplane 
ABEL 


Structures 


heavy sections of steel rails, 101. 15s. 6d.; fish plates 
141. 15s. 6d.: black sheets, No. 24 gauge, 151. 15s.: and 
galvanised corrugated sheets. No. 24 gauge. 18/. 10s. 


a 


Stiffeners. By 1. J. Gerarp and Dr. B. G. Dickens 

Price 4. net London : H.M. Stationery Office. Scrap.—Arrears of delivery of steel serap are large 
Problems in Engineering Thermodynamics and Heat| but are being gradually overtaken. Heavy cast iron 

Engineering By Prorgessors C. W. Berry. C. L.| and machinery metal are in quiet demand following 

Svenson and H. C. Moore Second edition. New | extensive purchases that have satisfied customers’ earls 


York: John Wiley and Sons, Incorporated. London: | needs, but light cast iron continues in good request. 
Chapman and Hall, Limited [Price 69. net.) 

Transactions of the Institution of Naval Architects. 
Volume LXXX. Edited by C. V. Boys. London: 
Offices of the Institution, 10, Upper Belgrave-street. 
S.W.1: Henry Sotheran and Company. 2, Sackville 
street, W.1 [Price W. 3e.) 








Poutsn Coturry Inxpvustry.—The output of coal 
from Polish collieries during the first nine months of the 
| present year totalled 27,765,000 tons, as compared with 


26,295.000 tons in the corresponding period of 1937 
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NOTES FROM THE SOUTH-WEST. | 
Carpirr, Wednesday. 


The Welsh Coal Trade.—The bunker-coal price question 
has again been to the fore on the Welsh steam coal 


market during the past week. A sub-committee from 
the Cardiff and Bristol Channel Shipowners’ Association 
waited on the Executive Board under the South Wales 
District (Coal Mines) Scheme, 1930, and placed before 
them the shipowners’ views on the matter. They stated 
that they were dissatisfied with the reduction of ls. per 
ton already announced in the price of bunker coals for 
next year, and pointed to the fact that Scottish coal- 
owners had reduced their prices by 3s. per ton. On 
behalf of the Executive Board, however, it was stated 
that no further concession in prices was possible under 
present conditions and it was necessary to maintain 
prices at present levels in order to cover the increased 
costs of production. A Lisbon shipowning concern 
was inquiring in the market for about 30,000 tons of 
bunker coals, with the option of taking double the 
quantity, in the first six moths of next year. Apart 
from this, however, new contract inquiries continued to 
circulate very sluggishly. Little new business was 
available in any of the leading trades on the market. 
Buyers generally were still holding aloof, waiting for 
some material reduction in prices before committing 
themselves very far ahead at current values. Never- 
theless, in spite of the continued slowness of demand, a 
steady tone was maintained, as although ample coals 
were usually readily available to meet current require- 
ments supplies were not unduly heavy. Best quality 
large coals continued to move off satisfactorily and, with 
offers only quietly made, values were well upheld. A 
firm tone remained in evidence for the dry-sized descrip- 
tions, which were still very scarce and were well sold 
ahead. Other large qualities and the bituminous sized 
kinds were plentifully available at recent figures. Most 
collieries continued to carry very heavy stocks of the 
small classes which were freely offered and dull. Demand 
for cokes was quiet, but prices were unchanged. Patent 
fuel and pitwood were without variation. _ 

The Iron and Steel Trade.—Slow conditions again | 
ruled in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. The slight im- 
provement in demand which has become discernible 
in the past few weeks was maintained, however, and the | 
weneral tone was steady. | 




















SHEFFIELD. Wednesday. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish 
steel trade are not quite so satisfactory this week as 
buyers are less numerous, and it is hinted that the 
uncertainty with regard to forward quotations is partly 
responsible. While that may be one cause, it cannot 
be disputed but that the falling-off in the general demand 
is largely due to the unsettled state of the political 
position throughout the world, and so long as the fear of 
another outbreak of war, involving this country, is 
ever present in men’s minds, the business machine 
cannot be expected to function freely. Government 
contracts are keeping certain establishments well 
employed, but it is to the shipbuilding industry and 
the general engineering trade that the Scottish steel 
makers look for their livelihood. The improvement 
of the past week or two is less pronounced and unless 
there is an early statement from the Import Duties 
Advisory Committee as to prices, as from January 1, 
business may continue to sag. Contracts for mercantile 
tonnage are few and far between and while the ~s 
owners maintain that the present costs are too high, 
the builders say that their margin on to-day’s prices is 
negligible. Export orders are not heavy, but there are 
a fair number of inquiries in the market. In the black- 
steel sheet trade, conditions are moderately good, but 
short time is still general. The following are the current 
quotations :—Boiler plates, 11/. 18s. per ton; ship 
plates, 11l. 8s. per ton; sections, 11/. 0s. 6d. per ton ; 
medium plates, 131. per ton; black-steel sheets, No. 24 
gauge, in minimum 4-ton lots, 151. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 181. 10s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—A slight turn for the better is 
reported in the West of Scotland malleable-iron trade 
and the demand for re-rolled steel bars also shows an 
improvement. To-day’s output is, however, much under 
capacity, but inquiries are very promising. Prices are 
unchanged and are as follows :—Crown bars, 131. 5s. 
per ton for home delivery or export ; re-rolled steel bars, 
121. 13s. per ton for home delivery, and 111. per ton for 
export; No. 3 bars, 12l. 15s. per ton, and No. 4 bars, 
131. 58. per ton, both for home delivery. 

Scottish Pig-lron Trade.—There has been little change 
in the state of the Scottish pig-iron trade during the 
past week and while there is a fair tonnage going out 
there is a scarcity of new business. Existing contracts 


it is suggested that the demand is likely to improve 


NOTES FROM SOUTH YORKSHIRE. | «re accounting for most of the current deliveries, but 


Tron and Steel. 
No. 1 furnace of the Renishaw Tron Works is to be 
damped down. 
management hope to relight the furnace in the near 


Owing to a slackening in trade, the | following are to-day’s market quotations : 


About 70 men will be affected, but the | delivered at the steelworks ; 


whenever the prices for next year are agreed upon. The 
Hematite, 
61. 13s. per ton, and basic iron, 5l. 78. 6d. per ton, both 
foundry iron, No. 
61. Os. 6d. per ton, and No. 3, 5l. 18s. per ton, both on 


future. There is an improved demand for most types | trucks at makers’ yards. 


of raw and semi-finished materials. Consumers of basic 


Admiralty Order for the Clyde.—Subject to the settle- 


steel are taking heavier supplies, while the demand for | ment of certain details, the depot ship for destroyers of the 


acid steel is well up to recent standard. Makers of pro- 


1938 programme of the Admiralty, is to be built by Messrs. 


ducts under the Government's defence programme are | John Brown and Company, Limited, Clydebank. This 
busily employed. There is a better market in railway | will be the fifth depot ship to be built on the Clyde in 
rolling stock, steelworks’ and ironworks’ machinery and | recent years and will be very similar to the one now 
related equipment, and shipbuilding steel, forgings, and | ynder construction by Messrs. Scott's Shipbuilding and 


castings. 
machinery. 


Activity continues in grinding and crushing 
Important orders have been booked from 


Engineering Company, Limited, Greenock, and the one 
built at Fairfield in 1934. These vessels are of about 


South Africa. Jewish buyers of machinery in that | 9,000 tons displacement and the present order will cost 
market are showing a strong preference for Sheflield-| nearly one million pounds. In order to effect all the 
made plant ; orders which, in ordinary circumstances, | necessary repairs on destroyers speedily these depot 





would have gone to Germany. have been placed locally. 
Che special steel branches are operating to capacity. 


and workshops, &c. The propelling machinery will 


ships are equipped with the very latest machine tools 


Stainless steel output shows a marked rise, as compared | consist of geared turbines. 


with three or four months ago. Toolmakers are busier. 
Sheftield Chamber of Commerce continues to handle an 
increasing number of trade inquiries, the latest including, 


Crane Contracts.—Messrs. The Clyde Crane and Enyi- 
neering Company, Limited, Mossend, have secured 
the contract for the reconditioning of the overhead eranes 


trom London, machine tools, circular saws, sanding , ; 
. - Be ling at the Mossend Steel Works, recently acquired by Messrs. 


machines, sword blades, and iron barbed-wire nicked Colvill 
0 es, 


stakes ; from Birmingham, steel cutters; from Pales- 
tine, drilling equipment, twist drills, taps and dies, files, 
and alloy steels ; Lithuania for iron hoops, stainless steel, 
and tools; Ceylon, machine tools; and from Belgium 
for hammers, files, chisels. saws and cutters. 

South Yorkshire Coal Trade. 
in the dernand for coal has been maintained. Industrial 
users are consuming heavier tonnages. Steams are an 
active section. Smalls are in demand by electricity 
generating works, while there is a better market in gas 
coal. Sheffield works are taking fair deliveries of large 
selected patent-oven coke, and more business is being 
done in graded coke for central heating. The export 
position shows little change. Best hards are steady, 
while there is a stronger call for large screened coal. | 
Bunker coal continues disappointing. Exports from 
Hull, Grimsby and Itmmingham last week totalled 
30,500 tons, as compared with 60,000 tons in the corre- | 
sponding week last year 











AMERICAN WELDING Society.--The Samuel Wylie 


Limited. They have also recently secured 


other important orders, including five gangway winches | 
for the Queen Elizabeth, now fitting out at Clydebank ; 
seven seaplane cranes for the Admiralty ; four cranes of 
| 20 tons each for the Prince’s Dock, Glasgow ; and eight 
om cranes of from 2 to 20 tons each for His Majesty's Office 
The recent improvement | of Works. 








BritisH STANDARD CEILING Roses.—Asecond revision 


of British Standard Specification No. 67, which deals 


with two- and three-terminal ceiling roses, has been 


issued, price 2s. 2d. post free, by the British Standards | 


Institution, 28, Victoria-street, London, 8.W.1. Since 
the first revision, in May, 1929, ceiling roses having 
dimensions of parts considerably smaller than those 
specified, and in many instances following different 


| methods of design, have been produced. Provision has 


been made for these in the new revised issue, while a new 
section, giving requirements for ceiling roses made of 
synthetic-resin mouldings has been added. 


Data oN Monet Merau.—A _ useful little pocket 
book, which gives a summary of the properties and 





Miller Memorial Award, which is given annually for | applications of Monel metal, malleable nickel and Inconel, 
conspicuous contributions to the advancement of the | and the forms in which these materials are available, 


welding and cutting of metals, was presented at the 
opening session of the recent annual meeting of the 
American Welding Society, in Detroit, Mich., U.S.A., to 
Mr. J. W. Meadowcroft for his pioneering work in the 
fabrication of motor-car bodies by welding. The second 
presentation of the J. F. Lincoln Award, for the best 
paper representing an original contribution to the 
advancement of the use of welding, was, this year, made, 
in duplicate, to Dr. J. C. Hodge and Mr. C. R. Sadler, 
joint authors of the prize-winning treatise. “* Weldability | 
and Properties of Materials for Oil-Well Casing Strinus.”’ 








has recently been published by Messrs.. Henry Wiggin 
and Company, Limited, Thames House, Millbank, 
London, 8.W.1. The little volume deals very thoroughly 
with the fabrication of the three materials and with the 
resistance they offer to specific corrosives. Data are 
given regarding the uses of the alloys in the textile, 
food-manufacturing process, laundry and aircraft indus- 
tries, and for pickling plant and hospital equipment. 
At the end, tables are given of the actual weights of 
Monel plate, sheet and sections, together with a number 
of miscellaneous tables and formula, 
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| NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, 5S.W.1. Extra 
General Meeting. Third Parsons Memorial Lecture : 
“Sir Charles Parsons and Marine Propulsion,” by Mr. 
8. 8S. Cook. Scottish Branch; To-night, 7.30 p.m., 
King’s Buildings, Mayfield-road, Edinburgh. Thomas 
Hawksley Lecture : ‘* Television,” by Sir Noel Ashbridge. 
Also at the North-Eastern Branch ; Monday, December 5, 
6.30 p.m., The Mining Institute, Newcastle-upon-Tyne. 
South Wales Branch : Thursday, December 8, 6 p.m., The 
South Wales Institute of Engineers, Park-place, Cardiff. 
“The Development of Single-Bucket Excavators,” by 
Mr. W. Savage. Institution: Friday, December 9, 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “ Plastics for Bearings,” to be 
introduced by Mr. H. W. Rowell. 

Nortu-East Coast InstirutTion OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. General Meeting. ** Foreed 
Circulation Boilers and Their Application for Marine 
Purposes,”’ by Captain R. E. Trevithick. 

Roya Instirution.——Monday, December 5, 5 p.m., 
21, Albemarle-street, W.1. General Meeting. Friday, 
December 9, 9 p.m., 21, Albemarle-street, W.1.  “* The 
Properties and Structure of Protein Films,” by Dr, 
Irving Langmuir. 

INSTITUTION OF ELECTRICAL ENGINEERS.~~-Monday, 
December 5, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “ Electrical 
Welding as Applied to Structures,” to be introduced by 
Dr. J. H. Paterson. South Midland Centre: Monday, 
December 5, 7 p.m., The James Watt Memorial Institute, 
Birmingham. Joint Meeting with Tue LNstiruTION OF 
Post OrricE ELEcTRICAL ENGINEERS. (i) “* The London 
Television Service,’ by Messrs. T. C. Macnamara and 
D. C. Birkinshaw. (ii) “‘ The Marconi-E.M.1. Television 
System,” by Messrs. A. D. Blumlein, C. O. Browne, 
N. E. Davis and E. Green. North-Eastern Centre 
Monday, December 5, 7 p.m., The Newe House, Pilgrim 
street, ihowenntho-apen-Tyue. Informal Meeting. ast 
Midland Sub-Centre ; Tuesday, December 6, 6.45 p.m., 
University College, Nottingham. Joint Meeting with 
other Societies. “ Electricity in Coal Mines : a Retrospect 
and a Forecast,” by Mr. R. Nelson. North-Midland 
Centre: Tuesday, December 6, 7 p.m., The Hotel Metro 
pole, King-street, Leeds. ‘* Long-Period Ageing Tests 
on Solid-Tyre Cable,’ by Messrs. T. R. Scott and R. C. 
Mildner. Wireless Section: Wednesday, December 7, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
(i) “* Long Feeders for Transmitting Wide Side-Bands, 
with Referénce to the Alexandra Palace Aerial-Feede1 
System,” by Messrs. E. C. Cork and J. L. Pawsey. (ii) 
*E.M.1. Cathode-Ray Television Transmission Tubes,’ 
by Dr. J. D. MeGee and Dr. Ing. H. G. Lubszynski. 
Tees-Side Sub-Centre: Wednesday, December 7, 6.45 
p-m., The Cleveland Technical Institute, Middlesbrough. 
** Plastics and Electrical Insulation,” by Dr. L. Hartshorn 
j and Mr, N.J.L. Megson. Dundee Sub-Centre : Thursday. 

December 8, 7.30 p.m., The University College, Dundee. 

Son Electricity in Horticulture,” by Mr. A. Monkhouse. 
Meter and Instrument Section: Friday, December 9%, 
p-m., Savoy-place, Victoria-embankment, W.C.2. 
Joint Meeting with Tax Puysicat Society. Discussion 
on “ Electro-Acousties,”” to be opened by Dr. C. V 
Drysdale. 

INSTITUTION OF CrviL ENGINcERS.—South Wales and 
Monmouthshire Association: Tuesday, December 6, 
6.30 p.m., The Engineers’ Institute, Cardiff. ‘* Impound 
ing Reservoir Construction,’ by Mr. William Atkinson. 
Newcastle-upon-Tyne and District Association : Tuesday, 
December 6, 7.30 p.m., The North of England Institute 
of Mining and Mechanical Engineers, Westgate-road, 
Newcastle-upon-Tyne. “ Improvements at the Royal 
Docks, Port of London Authority,”’ by Mr. R. R. Liddell. 
Institution : Wednesday, December 7, 6 p.m., Great 
George-street, Westminster, 8.W.1. Informal Meeting. 
Discussion on * The Design of Trunk Roads for High 
Speed and Safety,” to be opened by Mr. H. E. Aldington. 
Manchester and District Association: Wednesday, 
December 7, 6.45 p.m., The Manchester Literary and 
| Philosophical Society, 36, George-street, Manchester. 
* Reinforced Concrete Bridge Over Railway, Pasture 
road, Wallasey,” by Mr. W. O. Davies. Bristol and District 
| Association : Thursday, December 8, 5 p.m., Royal Hotel, 
| College Green, Bristol. ‘‘Soil Mechanics,” Paper by Mr. 
1K. B. Miller. Birmingham and District Association 
Thursday, December 8, 6 p.m., The James Watt Memorial 
Institute, Birmingham. “The Great Ice Age in the 
Midlands and its Effects on Civil Engineering Problems,” 
by Professor J. L. Wills. Portsmouth, Southampton and 
| District Association : Thursday, December 8, 7.15 p.m.., 
The Municipal College, Portsmouth. ‘* The Design, fou: 
tion and Construction of Wells and Other Underground 
Works for Water Supplies,” by Mr. F’. R. Dinnis. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
December 6, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. General Meeting. ‘ Super- 
charging of Compression-Jgnition Engines,’ by Mr. J. 
Pitchford. Manchester Centre : Thursday, December 8, 
7 p.m., The Engineers’ Club, Manchester. Joint General 
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Meeting with Tue InstrruTe or Perroteum. “ Light 
Oils,” by Mr. C. G. Williams. 
Institute OF Merars.—London Local Section 


Wednesday, December 7, 8 p.m., Charing Cross Hotel, 
W.C.2. Joint Meeting with the London Branch of Tue 
InsTITUTE OF British FounprymMen. * Modern Non 


Ferrous Foundry Practice,” by Mr. F. Hudson. 


For Meetings of other Societies and Junior Sections, 
see page 2 of Advertisements, 
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or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies..... £2 18 6 
Thick paper copies.. £3 3 0 
For all other places abroad— 
Thin paper copies.. £3 3 0 
Thick paper copies..... £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. The proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


AGENTS FOR “ ENGINEERING.” 








AUSTRALIA: Gordon and Gotch, Limited, Melbourne ; Sydney : 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 2254, George-street, Sydney ; 


Spring-street, Sydney; Parsons 
280, Castlereagh-street, Sydney ; 
North Queensland ; 


Tait Book Company, 8, 
Bros. Publishing Company, 
7 and Company, Townsville, 


. Rigby, Adelaide, South Australia; Tait Book Com- 
ih 349, Collins-street, Melbourne, C.1. 
BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 


W. H. Smith and Sons, 71-75, Bld. Adolphe Max. 
CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King-street, East, Toronto, Ont. 
DENMARK, Copenhagen : Technical Press Bureau, Godsbanegade,1. 
EDINBURGH : Johu Menzies and Company, Limited, Rose-street. 
FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 
GERMANY : ALA Anzeigen-Aktiengesellsc’ haft, Potsdamer Strasse 
68, Berlin. 
GLaseow : William Love, 21¥a, Argyle-street. 
Company, Limited, West Nile-street. 
India: D. B. Taraporevala, Sons and Company, 
Bombay. 

ItaLy: U. Hoepli, Milan. 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, Deansgate. 

NEW ZEALAND: Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 

Cammermeyer’s Boghandel, Carl Johans Gade, 


John Menzies and 
Hornby-road, 


Anonima Libraria Italiana, Torino, 


Norway, Oslo: 


41 and 43. 
SourH AFRIcA: Central News Agency, Limited. Head Office— 
Johannesburg; and Pretoria, Cape Town, Port Elizabeth, 


Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Cape Town. 

SOUTH AMERICA: Mitchell's English Book Store, Cangallo, 
576-580, Buenos Aires. 

Tasmania: Gordon and Gotch, Limited, Launceston, Hobart 

Unrrep States, New York: For subscriptions, The International 
News Company, 131, Varick-street. 
Foreign Publishers Representatives, Inc., 
street. 


19-25, West 44th- 


ENGINEERING. 








CONTENTS. 


PAGE 
Mechanical Equipment of the G.P.O.; Mount 
Pleasant Sorting Office, London (/Jlus.) 635 
River-Control Problems 638 
The Drag-Suction Dredger ‘“* Fu-Shing ” ; Whang- 
638 


poo Conservancy Board (Jllus.) 
Literature.—English in Business and Engineering. 
Koks. Ein Problem der Brennstoffveredlung. 


Costs and Tariffs in Electricity Supply. L’ Elec- 
tricité dans les Exploitations Agricoles. The 
Science of Seeing. Einfiihrung in die tech- 
nische Schwingungslehre. Band I. Einfache 
Schwinger 640 
The Public Health Exhibition (Jllus.) 641 
The Late Sir George Whitehouse, K.C.B. 645 
The Late Mr. G. Tochon 645 
Personal . 646 
Contracts 646 
| Books Received 646 
Tenders 646 


Notes from Cleveland and the Northern Counties 646 
Notes from the South-West 647 
Notes from South Yorkshire 647 
Notes from the North 647 
Notices of Meetings 647 
River Training in Connection with Bridges 649 
The Improvement of Factory Lighting 650 
Notes 651 
Non-Destructive Te sting 651 
The Vienna Sectional Meeting of the World Power 
Conference (Zllus.) 653 
Test Results on Thompson-La Mont Boiler 654 
The National Coal Convention 654 
Reinforced Wood as a Structural Material 655 
100-h.p. Radicon Worm-Reducing Gear (Jilus.) 655 
The Human Factor in Industry 655 
Refrigeration in Optical Works 655 
Labour Notes 656 
The Protection of Steel Surfaces by Sprayed-Zine 
Coatings (Jllus.) 657 
The Institution of Gas Engineers 658 
The Functions of Cutting Fluids (/llus.) 659 
Notes on New Books 661 
The “ Isofuse ’’ Switch (J/lus.) 662 
Steam Drifters: Tank and Sea Tests (//lus.) 662 
Road Conferences in the United States 663 


One Two-Page Plate.—MECHANICAL EQUIPMENT 
OF THE G.P.0.; MOUNT PLEASANT SORT- 
ING OFFICE, LONDON. 


ENGINEERING 


FRIDAY, DECEMBER 2, 1938. 











Vol. CXLVI. No. 3803. 


RIVER TRAINING IN CONNECTION 
WITH BRIDGES. 


WE have previously, in these columns, expressed 
the view that the intensive attack now being made 
by engineers in the field and in the laboratory upon 
the phenomenon of erosion is worthy of every 
consideration and encouragement. The gaps in our 
knowledge are still wide, and the difficulty of closing 
them is undoubtedly complicated by the many 
variables involved and the apparently different 
conditions of various rivers. When we contem- 
plate the possibility of changes of the first magni- 
tude occurring in the regime of a river as the result 
of comparatively little interference, we are com- 
pelled to admire the courage and judgment of men 
who have undertaken the bridging of rivers whose 
unstable nature constitutes a symbol of the “ great 
forces of nature”’ in their most impressive and 
fascinating form—a form the magnitude of which, 
as Mr. G. J. Griffiths pointed out in the discussion 
of Sir Robert Gales’ paper at the Institution of Civil 
Engineers on Noy. 15, was almost inconceivable 
to engineers accustomed to deal with conditions in 
this country. In such works it is essential not only 
to protect the shoreline in the vicinity of the bridge, 
in order to stabilise the boundary at the site and 
thus to prevent the current from making inroads 
upon the structure itself, but frequently also to 

protect the foundations of the piers against excessive 
| scour extending to immense depths. It is also 
necessary to take into account, in the design of 
shore protection works, the destructive influence of 
wave action, heavy rain and seepage or ground 








For advertisements, | water, in addition to the direct effect of the current. 


Various designs have been adopted for such 
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works, according to the special features of the site 
and the materials available for construction. In 
many cases, bank protection has been achieved by 
willow mattresses or by fascines, and the river-bed 
around the piers has often been similarly treated 
by stone-weighted mattresses. In suitable circum- 
stances, piling is effective. One school is definitely 
of the opinion that to attempt to control the 
current by means of spur dykes or groynes is, 
generally speaking, more fraught with trouble and 
uncertainty than the use of shore revetments, for 
the reason that the effects of the eddies or abrupt 
changes of velocity set up by groynes are far more 
difficult to forecast. Whatever system is adopted, 
however, it is vital to take account of the possibility 
of such localised works having a far-reaching effect 
upon the banks and channels remote from them. 
It is, unfortunately, an essential difficulty in this 
type of work that the problems of the river as a 
whole cannot be attacked simultaneously. By 
force of circumstance the river can only be treated 
reach by reach over long periods of time, the ill- 
effects of what may have given local or temporary 
relief being handed on. 

A method of training which has been employed 
with great success in India is the Bell bund, so 
called after its originator, Mr. James R. Bell, 
M.Inst.C.E. ; we believe the principles of this were 
first expounded in a Technical Paper published by 
the Government of India in 1890. We quote from 
Mr. Bell’s historic report : “In the Panjab Rivers 
—which erode their banks and scour their beds 
deeply on the outer edges of the erosive bends— 
our practice is to retain the stream within a limited 
length of the Bridge by protective bunds faced and 
aproned with rough stone pitching. In cases where 
there is no solid ground on which the heads of these 
flank bunds can rest, we make their length upstream 
at least equal to the length of the Bridge itself, and 
extend both of them down-stream beyond the abut- 
ments to a distance of at least one-fourth the Bridge 
length.” This form of guidebank consists thus, in 
principle, of a sand or earth bund, and slopes of clay, 
protected on the river side by pitching arranged to 
form a revetment which is extended as an apron. 
When the river cuts away the sand from beneath 
the outer edge of the apron, the stone falls and 
produces automatically a pitched slope in continua- 
tion of the slope of the bank. 

This design has been used, we believe, 
exclusively in connection with river-training for 
railway bridges, though it has also, we understand, 
been successfully applied in harbour-training works. 
While, however, the general principle of the design 
has long been accepted, the detailed proportioning 
and arrangement of the stone are still subject to 
discussion, modification, and experiment. Thus, 
while Bell himself believed the individual stones 
should be of approximately one size, experiments 
described in the Annual Report (Technical) of the 
work of the Central Board of Irrigation, India, 
1936-1937, lead to the conclusion that a mixture of 
stones of different sizes, in falling aprons, affords 


almost 


superior protection. In the discussion above 
referred to, other modifications were brought to 
light. 


The system of reducing the width of waterways 
and allowing the river to scour out its bed at the 
bridge has been successfully applied in many 
instances, and has resulted in greatly reducing the 
cost of bridging. For example, at the site chosen 
for the Curzon Bridge at Allahabad, the Ganges 
was contained within high clay banks nearly 1} miles 
apart, but a length of 3,000 ft. was assumed to be 
suitable for the waterway, and it was estimated 
that a bridge of 15 spans of 200 ft., connected with 
the left bank by an embankment, effec ted a saving 
of 100,000/., as compared with bridging from bank 
to bank. The effective area of the bridge-section 
below high-flood level was calculated to result in a 
mean velocity of 7 ft. per second for an estimated 
discharge of 1,000,000 cusecs, with an average 
scour of 19 ft., assuming a scourable width of thirteen 
200-ft. spans. To this scour of 19 ft. was added 
30 ft. of scour, based on observations at the bends 
of the river, so that a probable depth of approxi- 
mately 50 ft. of water below low-water level was 
obtained, and piers with foundations 100 ft. below 
low-water were considered safe, although, having 
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regard to the possibility of the whole scour being | 
concentrated in one-third of the length, the bed 
around the piers was protected with loose rubble. 
On the left side, a Bell bund was provided with a} 
well-rounded head at its upstream end, to provide 
for the contingency of the river cutting in towards | 
the approach bank. Such an untoward event | 


would favour attack at the end of the bund by | flood waters from their peak level is a time of danger 


eddies if this end were not rounded. The sharp | 


end of the Sher Shah Bridge bund was, in fact, so| the hydrograph of September, 1933, was abnormal,| As a 
| the river having a late and rapid rise after falling | ground bakehouses, iron foundries, and finally in 


destroyed. 
It is obvious that the designers of such difficult | 
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of the Hardinge Bridge,” published in the Journal|or measurement of illumination. 
of the Institution of Civil Engineers, November, 


‘DrEc. 2, 1938. 


The credit for 
bringing about a change in the latter respect is 


1936, “a feeling prevailed that all was well with | due to Mr. A. P. Trotter, who devised a portable 
the bridge and that the danger of its isolation by the | photometer for this purpose and who, in virtue of 


river advancing further westwards in this vicinity 


had passed for ever.” 


| his position as Electrical Adviser to the Board of 
| Trade, in conjunction with Mr. Leon Gester, did a 


It is generally agreed that the period of the fall of | great deal to bring home to the factory inspectorate 


for protective works. Mr. Harvey is of opinion that 


some 5 ft. from its top level. As to how far this 


| and to manufacturers generally the importance of 
| the subject. 
result of under- 


this, the lighting in 


industry as a whole, was studied by Mr. (now Sir 


training works would be, from time to time, subjected | affected the happenings of September 26, 1933, is} Duncan) Watson, who at that time was a junior 


to criticism. One critic has described the training | 
hank of the Curzon Bridge as “ if anything, a little 
longer than was needful,”” while condemning the 
training bund of the Netravati Bridge as having 
heen made “a great deal too short to begin with,” 
the latter being certainly true, since the original 
bund was later lengthened by 700 ft., making a 
total of 1,100 ft., in order to overcome an observed 
diagonal course of the current obtained with the | 
original length. } 

The whole subject of the 
length, construction and positioning of such banks 


investigation of the 


received added impetus in more recent times as the 
result of the breach, which occurred in 1933, in the 
right guide bank of the Hardinge Bridge over the 
Lower Ganges at Sara, and which at one time 
threatened the existence of this notable structure. 
It was this subject which formed the main topic 
of the interesting paper read by Sir Robert Gales, 
ind referred to above. 


The history of this bridge is indeed fascinating 
the more so to those who may still remember the 
former break involved in the railway journey at this 
point, and the way in which the terminal yards and 
landings had to be adjusted from time to time to 
suit the vagaries of the river. A proposal to bridge 
the Ganges at Sara was first made officially by the | 
Administration of the Eastern Bengal Railway in 
1889. It from the first that the | 
project was not free from considerable danger and | 
difficulty, but a scheme devised mainly by Sir| 
Francis Spring, K.C.I.E., M.Inst.C.E., ultimately 
reached the state of being considered feasible with- 
risk. His Majesty’s Secretary of 
State for India sanctioned the construction in 1908, | 
ind Sir Robert R. Gales was appointed Engineer-in- 
Chief The work was completed in 1915, and cost 
2,342,000/., or for the bridge proper, 1,865,000/. It 
is thus a work of the first magnitude, the construc 





was re alised 


out excessive 


tion itself being quite formidable and requiring | 
much organisation. It involved, among other 
things, for example, the transport of immense 


quantities of stone from far-distant quarries, while 
to the climatic difficulties common to all work 
undertaken in this part of the world, were added 
in particular that of ensuring that the work reached | 
safe stages at the end of each short working season | 
the burst of the 

The bridge consists of 15 girder spans of 345 ft., | 
with three land spans of 75 ft. at each end. The| 
river, maximum discharge was 
estimated as 2,500,000 cusecs, is essentially un- 
stable, and before the construction of the training 
work, was moving eastwards at the rate of about 
200 ft. per annum. 


before monsoon 


whose probable 


The training works themselves, as originally built, 
consisted of a right and left guide-bank, each 
1.000 ft. long, extending for 3,000 ft. above and 
1,000 ft. below the bridge and provided with curved 
ends, clay banks at Sara and Raita, some 
distance upstream, were revetted, in order to render 
these control points permanent, as part of the whole 
scheme of protection. In the -ear 1925, however, 
the river moving eastwards came into contact with 
the unprotected river bank north of the Sara 
revetment. Subsequently, the upper end of the 
revetment itself was sunk during the flood season, 
despite the addition of immense quantities of stone, 
ind a current was directed towards the right bank, 
which appeared to be in serious danger of embay- 
ment some two miles above the bridge. On the 
advice of consultants, the protection bank was 
eurved back, in 1933, and a new guide bank, the 
Damukdia, constructed. In the words of Mr. B. L. 
Harvey, O.B.E., M.Inst.C.E., in a paper on “* The 
Restoration of the Breach in the Right Guide Bank | 


whilk 





a matter for conjecture, but a breach 1,000 ft. 
long occurred in the right guide bank, behind 
which was formed an ominous embayment. 


remedial works carried out, with the advice of Sir 
Robert Gales, during the years 1933 and 1934, and 
the restoration of the breach itself in 1935. Including 
the Damukdia guide bank, the work carried out 
during the period 1933-1935 cost about 930,0001., 
approximately one-third of which was spent in 1935 
on the restoration of the right guide bank and 
subsidiary works. 

There remains, however, the problem of the ulti- 
mate control of the river. and to this end a Com 
mittee of engineers in India proposed further steps. 
with a recommendation that experiments be carried 
out on a model of the Ganges in the laboratory at 
Poona by Mr. C. C. Inglis, C.I.E., M.Inst.C.E. 


On the subject of the value of these experiments | ‘ 
opinions appear to differ if we are to judge from | 
Sir Robert Gales’ paper and the discussion which | 


followed it. 
The earliest reference we 
the discussion of a paper on the Curzon bridge 
(Proc. Inst. C.E., CLX XIV, 1907-1908, Part IV), 
where Mr. W. R. Haughton describes tests he had 
carried out on model guide-bunds 10 ft. long. placed 
in the river bed in water running 18 in. deep at a 
velocity of 2 ft. to 3 ft. per second. It is a far cry 


|from these experiments to those described in the 


Annual Report of the Central Board of Irrigation, 
India, 1936-1937, as made with a model 
Ganges at Hardinge Bridge, to a horizontal scale of 


|1: 500, for the purpose of studying the effect of | 


guide banks of different lengths. Experiments are 
also mentioned concerning the design of the curved 


|head of guide banks, the results showing that a 


120-deg. curved head was superior to 60 deg., and 


| thus confirming Sir Francis Spring’s design. 


scepticism still 
investigations 


Even allowing for a_ certain 
evident towards such laboratory 
(Mr. Inglis himself expresses views as to the precau- 


| tions necessary for the reduction of scale-effect, his 
\faith being in “ larger and larger models’), it is 


reasonable to suggest that the contribution of the 


|laboratory to this class of work will increase in 


value, not only showing the general pattern of the 
currents experienced by such training works, and 
indicating their effect on the river regime for some 
distance up and downstream, but also assisting in 
the design of yet more ambitious stabilising works. 

Meanwhile, interest and value will be 
found in Sir Gales’ paper, 


much of 


Robert recent 


constitutes a thesis on the general problem and | 


summarises his own long experience of river-training 
for bridges. 
in the work of designing for a variety of rivers, 
carefully classified according to their physical 
characteristics and discharges, and includes his views, 


which, with his great experience, will be received with | 


due respect, upon the determination of the depth of 
pier-foundations. 








THE IMPROVEMENT OF FACTORY 
LIGHTING. 


LIkE many other matters connected with factory 
administration, the problem of artificial, and, 
indeed, of natural, lighting received but little 
attention until comparatively modern times. For 
this neglect there were at least-two reasons. It was 
hardly realised that inadequate lighting and its 
consequences could be translated into financial 
terms ; and little was known about the technique 


The | 
scene at that time was graphically described by Mr. | 
Harvey, who also gave details of the immediate | 


have found to model | 
work on this particular type of training occurs in | 


of the | 


which | 


It is planned to be of real assistance | 


| inspector, while, as a consequence of the information 
| given in the Annual Report of the Chief Inspector 
of Factories for 1911, a Departmental Committee 
was appointed to determine the conditions necessary 
for “‘ adequate and suitable” lighting. This Com 
| mittee, which reported in 1915, recommended certain 
| minimum standards of illumination, but as so often 
| happens, further progress was prevented by the war. 

Six years later. however, the committee 
reconstituted and in a second report, issued in the 
same year, dealt primarily with the suitability as 
opposed to the adequacy of illumination. and 
recommended certain measures for the suppression 
of glare and the control of shadows. A year later 
the same committee issued a third report dealing 
with the illumination required for various processes 
involving the discrimination of fine detail. Plenty 
| of data were, therefore, available upon which action 
could have been taken, but, as is frequently the 
se, very little was done officially, at least upon 
the surface. Rather more, however, was going on 
behind the scenes, for constant measurements of the 
|adequacy or otherwise of the illumination in indi 
vidual factories were being made by the inspectors, 
and the Factories Act of 1937 enables a great step 
|towards the desired end to be taken by laying 
}down that the Home Secretary may make regula- 
| tions prescribing a standard of sufficient and suitable 
| lighting. What this standard should be is disclosed 
in a not very happily entitled Fourth Report of the 
Departmental Committee on Lighting in Factories,* 
which was published by H.M. Stationery Office last 
week. 

This committee is really a freshly constituted 
body. It was appointed last December to review 
the recommendations made in the previous reports 
in the light of existing knowledge and to advise 
regarding the standards which should be prescribed 
by the regulations just mentioned. Industrial light 
ing conditions, it is reported, are, on the whole, im- 
proving, though there are still many “ black spots,” 
especially in foundries and in some of the older 
established industries, where not only is the window 
space inadequate but is often obstructed by dirt. 
Many antiquated fittings, too, are still in use for 


was 


artificial lighting, and glare is frequently very 
pronounced. 
The chief results of this state of affairs are 


an increased accident rate, damage to eyesight 
and health, insanitary conditions, bad discipline 
and diminished output quality of work. ‘To 
counteract these, it is pointed out, the lighting 
|must be adequate for carrying on the work and 
permitting safe passage about the premises. It 
must also be free from glare, reasonably uniform, 
and without extraneous shadow. These conditions 
can be fulfilled by one or other of the following 
methods, either alone or in combination, irrespective 
of the illuminant employed: General lighting 
providing approximately uniform illumination 
throughout the room; localised general lighting 
ver important parts of the room; and local light- 
ing. Whichever system is used, however, it is essen- 
tial that appropriate reflectors should be employed, 
as these prevent both glare and waste. Moreover, 
{some planning and measurement is necessary, and 
| effective results cannot be expected from haphazard 
placing of light sources merely at convenient points 
| of suspension. 

Working on these theses, the committee make 
a number of important recommendations, which 
amplify and confirm, rather than contradict, those 
| laid down in the earlier reports. Over the interior 
| 


* Fourth Report of the Departmental Committee on Light 
ing in Factories. London: H.M. Stationery Office [Pric« 
Is. net.] 
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working area of any factory they suggest that the | of the discovery, by Perkin in 1856, of a dyestuff 
illumination at floor level, or at 3 ft. below the level | called mauve or aniline purple. This discovery and 
at which the work is carried on, shall not be less | the industry created by Perkin were indeed decisive 
than 1-0 foot-candle. In all other interior parts | events in the history of both science and industry. 
of the factory, other than the working areas, over | William Henry Perkin, who was the son of a small 
which persons employed are liable to pass, this | builder, first attended the City of London School, 
figure may be reduced to 0-5 foot-candle, while in and, at the age of 16, became a student under 
open yards, passages and roadways it may be as| Professor A. W. Hofmann at the Royal College of 
low as 0-1 foot-candle. Both in this case and in| Science. In 1856, when eighteen years of age, he 
that of the internal working areas, it is stipulated | was experimenting at home, during his holidays, 
that these figures are without prejudice to the | and was attempting to make quinine by oxidising, 
illumination required for the work itself. In the | with potassium bichromate, a derivate of toluidine, 
case of outside areas, too, adequate lighting of | which is a homologue of aniline. The experiment 
dangerous places is insisted on, though in appro-| failed, but when he tried again with aniline, he 
priate cases the Chief Inspector of Factories should | obtained a very unpromising black precipitate. He 
have power to approve a lower standard. In the | spent some time on trying to remove the colour, but 
report of the committee on this subject which was| examined also the coloured solution and actually 
published in 1922, “industrial purposes requiring | found that it would dye silk a brilliant mauve shade. 
discrimination of detail” were for purposes of | The confidence in the new discovery was such that 
illumination placed in two groups, for which mini- | a small works was built at Greenford Green, Middle- 
mum standards of 3 foot-candles and 5 foot-candles, | sex ; methods of producing aniline on a large scale 
respectively, were recommended. Nowadays, how- | were discovered, and a tannin mordant perfected to 
ever, the range of such processes is so complex and | enable mauve to be used for dyeing cotton. Calico 
variable that it would be difficult to make provision | printing also attracted Perkin’s attention, and suit- 
for their illumination by schedule. The alternative | able methods of printing mauve quickly developed. 
is to devise a scientific method of estimating the | By 1862, the annual value of the manufactures of 
illumination required for the adequate perception | coal-tar dyes had risen from nothing in 1856 to 
of any given process and to deduce a legal minimum | more than 400,000/., and, in 1867, the turnover 
standard from it. Any such method, it is pointed | had risen to 1,250,000/. Perkin’s greatest delight, 
out, would be of the greatest value to industry as | however, was in chemical research, and, in 1873, 
a whole in determining standards of efticient lighting. | after seventeen years in industry, he sold out, at the 
It is therefore proposed to proceed immediately with | age of thirty-five, having made a fortune of 100,0001. 
the necessary investigation, and we hope that | Till the end of his long life he devoted himself to pure 
satisfactory results will rapidly be forthcoming. In| research. For the succeeding forty-one years the 
the meantime, legal minima for such process lighting | industry was carried on in Germany, and, in August, 
are wisely withheld. 1914, the greater part of our textile and other 
The committee have considerable evidence that | industries that used colours were dependent on the 
vlare is still prevalent in industry. As a st>»p/ great German dye companies for their supplies. 
towards its suppression, it it recommended that} Quite extraordinary eff>rts, however, were made, 
where any light source in a factory is less than} during the war, to render ourselves substantially 
16 ft. above floor level, no part of the source or | independent of German dyes, and these efforts have 
fitting with a brightness greater than 10 candles per | since been successfully continued. 




















651 


to the publication of fares and rates should be 
suspended for a period of, say, five years, to 
enable the new body to build up a rates statute 
based on experience, that the elements of unfair 
competition under which public road transport 
vehicles and privately-owned vehicles compete 
for goods transport should be eliminated, and that 
wages boards, with similar powers to those in 
Great Britain, should be established. 


EarLy TRAINING WORKS ON THE Mississtprt RIvEr. 


In ENGINEERING, vol. cxliv, page 103 (1937), we 
published an article surveying generally the history 
of flood control in the United States, and on 
page 193 of the same volume commenced an 
illustrated description of the Waterways Experi- 
ment Station, then recently established at Vicksburg, 
Mississippi. An interesting link with earlier attacks 
on the problems which gave rise to these articles is 
contained in a notification that the engineering 
library of the University of Illinvis has been 
presented with a volume on The History of the 
Jetties at the Mouth of the Mississippi River, by E. 1. 
Corthell, together with a number of autograph 
letters dating from the ‘seventies and ‘eighties 
of the last century. The volume was originally a 
presentation from Captain James B. Eads, the 
eminent American civil engineer, who constructed 
the St. Louis bridge between the years 1867 and 
1874, to Sir Charles A. Hartley, K.C.M.G., “ whose 
friendly assistance and sound counsel so largely 
promoted the success of the Mississippi River 
Jetties,’ as the inscription testifies. From the 
correspondence it appears that “sound counsel ” 
was not a monopoly of Sir Charles Hartley. A 
letter to him from General Sir John Stokes, R.E., 
on the matter of fees claimed by Sir Charles from 
Captain Eads, contains the opinion that ‘ you 
are right in demanding the full fee at once. It is 
unquestionable that he (Captain Eads) has gained 
his contract (apparently for opening a passage 
through the sand bars at the mouth of the river) 
mainly through your powerful and unafraid advocacy 





square inch shall be visible to any person normally | 
employed within 100 ft. of the source, unless the} TRANSPORT REORGANISATION LN NORTHERN 
angle of elevation from the eye exceeds 20 deg. All IRELAND. 

local lights shall be provided with means for com- | 

pletely screening them from the eyes of every | 
person employed at a normal working place, and | 
screening shall also be used to prevent discomfort | 


or injury from reflection. It is further recommended | , . : 
that steps shall be taken to prevent the formation sapeees showed considerable financial losses. As 6 
of shadows which interfere with safety or cause | Tesult, a special COMMENCES was ast — by ithe 
discomfort, and that the use of lights which flicker | Government to investigate the : situation. The 
so as to interfere with the safety or efticiency of the ceemennes consisted of Sir W illiam McLintock, 
worker should be prohibited. An important adden- Sir Herbert W alker, and Mr. J. 8. Nicoll, and their 
dum is that where the daylight illumination, which = henge being considered by the ver tages 
is often inadequate but hard to improve, is lose | The main recommendations contained in this 
than the minima specified above continuous supple- | report are that the widertakings of the road transport 
mentary artificial lighting should be compulsory. | ord should be amalgamated with those of the 
It is recommended that these proposals should be | London Midland and Scottish Railway (Northern 
enforced as from July 1, 1939, though partial | Counties Committee) and the Belfast and County 
: Down Railway, and that a new body should be 


exemption might be allowed in certain cases. This | feeunud to’ necquive; tay Che! Get Sidshinedn, the talon 


A road transport board was established by Act 
of Parliament in 1935, to take over road passenger 
and freight services in Northern Ireland outside 
Belfast and Londonderry, and its first two annual 


| —-and it is only fair that you should be paid a hand- 
| some fee in advance for your future advice, especially 


as it is the advice you now give which will determine 
the character of the work—at all events, their 
direction. If through faults of execution over which 
you have no control and through Eads having 
guaranteed results which you have always pro- 
nounced excessive, he should fail to make the rich 
harvest he expects, you will probably never see 
the bulk of your fee, to which your advice hitherto 
alone fully entitled you...” A later note by 
Sir Charles Hartley, dated July 11, 1890, confirms 
the General’s perspicacity. Sir Charles observed 
that Captain Eads “fully deserved all the fame 
and fortune he had gained,” but adds, regarding 
his own part in the undertaking, “‘ Altho’ 1 received 
full credit at the inception of the works, but little 
or nothing was said publicly after their completion, 
either of my share in the successful deepening of 





course should be facilitated, as the committee point kings of thes : : 
out, by the fact that the figures put forward err, if | “ ale “9 three ——, it is proposed that | 
anything, on the modest side. Indeed, they have | the new body should enter into a pooling arrange- | 


- areal r ka : 
long been exceeded in a large proportion of factories. | ment with the Great Northern Railway as regards 


| versus canal...’ 


the south pass (my pass) from 7 ft. to 27 ft., or of 
the extreme value of General Barnard’s able and 
persistent advocacy of the system of open mouth 
> It would seem that there is 


If, therefore, hardship is caused by bringing the 
rest up to standard within the next six months, 
little sympathy will be evoked for the delinquents. 
\ further point is that raising the minimum will 
also create a much higher average, and if an increase 
in the actual illumination is accompanied, as it 
should be, by suitable conditions, a general improve- 
oer in an important field may be expected before 
ong. 








NOTES. 


Six WILLIAM PERKIN AND THE CoaL-Tar Dye 
INDUSTRY. 

THe Sir William Perkin Memorial Lecture, 
arranged by the Society of Chemical Industry, in 
conjunction with the Chemical Society, to com- 
memorate the centenary of the birth of Sir William 
Perkin, was delivered in the Leatherseller’s Hall, 
London, on November 24, by Dr. Herbert Levin- 


ee Sai concen anime hax le \[eitrim | ammunition here for those who claim a greater 
|and Northern Counties Railway. The committee | prominence for the engineer in the publicity accorded 
jalso recommended the introduction of a compre- | 
|hensive scheme of licensing for private goods | 
vehicles, with various classifications, the licences | ~ F 
|to remain in force for three years, with appeal | NON-DESTRUCTIVE TESTING. 

|to a transport appeal tribunal against the grant,) A DIscUSsIoN on non-destructive methods of 
| refusal, suspension or withdrawal by the licensing | testing, organised by the Joint Committee on 
|authority, the Ministry of Home Affairs. Other | Materials and their Testing under the auspices of 
| measures proposed are the introduction of legislation | the Institution of Electrical Engineers, was held on 
| providing substantial penalties for the illegal | November 25 under the Presidency of Dr. A. P. M. 
| operation of vehicles, and the modification of the | Fleming, in the lecture theatre of the Institution of 
exemption of passenger vehicles, licensed to carry | Electrical Engineers, Savoy-place, Victoria-embank- 
not more than six persons, to such extent as m?y be | ment, London, W.C.2. For the purpose of the 
necessary to prevent passengers from being carried | discussion the subject was divided into three 
at individual fares in competition with public | sections, namely, Magnetic and Electrical Methods 
transport. It is recommended that the Belfast | of Testing ; X-Ray and Gamma-Ray Methods ; and 
Corporation should be required to transfer their | Acoustic and General Methods. Two papers were 
undertaking to the new body at a date to be mutually | presented in each section, and a seventh contribu- 
agreed, the new body being required to reach a/tion, on non-destructive testing in general and 


to works of importance. 














stein, who stated, at the outset, that the great | 
industry of coal-tar dyestuffs, or aniline colours as 
they were once called, had been founded as a result 


stable revenue earning position before the acquisi- | representing American practice, was presented by 
tion. Finally, it may be mentioned that the | Messrs. H. H.. Lester, R. L. Sandford, and N. L. 
Committee recommend that the provisions relating | Mochel. All the contributions were presented in 
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turn at the meeting except the last, which had ~ 


be taken as read ; then followed a general discussion 


ENGINEERING. 





Mr. J. E. de Graaf, the author of the second paper 
in the X-rays and gamma-rays section, dealt mainly 


on each of the three sections. The first paper, on| with industrial radiographic apparatus as used on 


magnetic and electrical methods, was by Dr. Fleming | the Continent. 
and Mr. B. G. Churcher, and was presented by the | 


latter. The authors stated that the detection, by 


He said that in cases such as the 
examination of bridges or pipe lines, transport 
was an important factor and a small weight per 


magnetic means, of faults, such as cracks, blow-| part helped effectively in reducing the time taken, 


holes or slag inclusions in iron or steel, depended | 


upon the fact that the magnetic susceptibility of a | 
fault was markedly inferior to that of the sur- 
rounding magnetic material of the specimen. The 
inethod consisted essentially of setting up a magnetic 
flux in the specimen in such a way that the principal 
plane of the fault was substantially perpendicular 
to the direction of the flux. A fault lying across 
the path of the flux caused it to be diverted into | 
the alternative path formed by the surrounding 
material. The distortion of the flux was not con- | 
fined to the immediate vicinity of the fault, but | 
extended in a diminishing degree to a considerable | 
distance all round the discontinuity, and it was this | 
surface-field distortion which made the method | 
possible. 

In the second paper on magnetic and electrical 
methods, the author, Dr. R. Berthold, stated that, | 
in view of the fact that the magnetic- powder method | 
had no appreciable depth effect, various efforts had | 
heen made to apply the magnetic-inductive method | 
using measuring instruments embodying moving 
coils. It was possible to make use of stationary 
coils as well as moving coils, provided specimen 
and measuring instrument were moved in relation 
to each other, or when an alternating-current field | 
was used for magnetisation. An attempt to make 
the combination of stationary coil and alternating 
tield more generally useful was represented by the 
equipment recently developed by the German State 
X-Ray Laboratories. It had been designed for the 
examination of bars and tubes for cracks and slag 
inclusions. The equipment consisted of two excita- 
tion coils connected one behind the other, and two 
measuring coils connected in opposition. The excita- 
tion coils induced eddy currents in the walls of the 
specimens, the extent of these currents depending 
upon the conductivity of the walls of the specimen. 
if this conductivity were impaired by a longitudinal 
crack, the eddy-current field and, as a result, the 
opposing inductance would be smaller than in the 
sound section of the specimen. Thus, different | 
currents would be induced in the measuring coils and 
could be measured by means of amplifying apparatus. 





The first paper in the X-rays and gamma-rays 
section was by Dr. V. E. Pullin, C.B.E., who said 
that radiological research laboratories had collabo- 
rated with the makers of photographic films and 
intensifying screens in the improvement of tech- 
nique. With the improvement in apparatus, parti- 
cularly as regards the use of high voltages and 
hetter focusing devices, exposures had been very 
considerably reduced, especially in the last few | 
years. There was, however, still room for improve- | 
ment in this direction. Of late years radium had | 
been extensively used as a supplementary agent | 
in radiological examination of metals. Its chief | 





vdvantage was that, once the essentials of any | kind in a material combined to raise the damping, | 


radium 
there was no | 


particular exposure had been defined, 
required no further manipulation ; 
ncillary apparatus 

source of radiation and the photographic film. | 
Further, the radium could be used in very confined | 
spaces, such as in the hold or engine-room of a| 
ship, or it could be placed inside large castings or | 
inside cylinders or pipes. Again, many articles 
could be placed in appropriate positions in the | 
vicinity of the radium unit and exposed at one | 
time. All these were practical ac'vantages of auatl 
moment. The main source of gamma rays at the 
Research Department, Woolwich, was in the form 
of a radium salt (242 mg. of radium bromide). This 
was permanently sealed in a glass container embedded 
in a steel capsule, 1} in. long, by | in. in diameter, 
und having a wall thickness of 2 mm. to 3 mm. 
This was to cut off a- and 8-rays. One of the 


important disadvantages of the use of radium was 
the relatively poor definition that was obtainable. 
Research was at present being done on the use of 
radium emanation (radon) in radium radiography, | 
the use of this gas having many advantages over a| 
radium salt. 








even if the number of parts was increased. The 
transport of the heaviest part, namely the generator, 
could be reduced by the use of long cables, so 
that only the X-ray tube need be moved. The 


| construction of the tube was also important, as the 
use of one instead of two cables facilitated move- | 


ment. Moreover, new types of tube allowed of 
easier positioning, as when the focal spot could 
be placed inside a pipe and the film on the outside, 
instead of the reverse. Mobile apparatus was often 
employed, the apparatus being transported in a 
motor-car which contained also the dark-room and 
accessories. At present some 16 such installations 
were in operation on the Continent ; one or two in 
Belgium, one in the Netherlands, and 13 in Germany. 


|The staff, per car, comprised two or three men 


skilled in photographic technique. The results were 
interpreted by experts, who were sometimes mem- 
bers of a central body, ensuring unity in judgment. 

In the section devoted to acoustic and general 
methods of non-destructive testing, the first paper 
was by Dr. 8S. F. Dorey. In the absence of the 
author in America, the paper was read in abstract 
by Mr. G. H. Ford, the secretary of the Joint 
Committee. Dr. Dorey stated in his contribution 
that one of the most interesting and valuable 
developments in non-destructive testing had been 
in the design of objective noise-meters. These 
instruments had been of special use in the motor- 
vehicle industry and in the construction of high- 
speed railway trains, in which the question of noise 
reduction had hecome important in recent years. 


In these days great attention was paid to the| 


acoustic properties of the materials used for walls. 
ceilings and floors, the subject being of special 
importance in the case of hotels, flats, public halls, 
theatres, and in the passenger spaces in liners. 


Among optical methods an interesting and simplified | 


adaptation of the spectroscope was to be found 
in the Spekker Steeloscope. This had been deve- 
loped for works’ use as a means of rapidly checking 
large numbers of alloy-steel samples. As in the 
spectroscope, a direct-current arc was struck between 
the steel to be examined and a commercially-pure 
iron or mild-steel electrode, free from the elements 
it was desired to detect. The light from the are, 
passing through a fine vertical slit, was directed 


|upon prisms, which split the rays into their con- 


stituent wave-lengths. In the category of non- 
destructive testing could also be included all forms 
of proof-testing applied to materials, machines, 
structural components, and finished structures. 


The second paper in this section, by Dr. F. | 
Férster and Professor W. Késter, dealt with the | 


modulus of elasticity and damping in relation to 
the state of the material, and was presented by 
Dr. Férster. The authors stated that faults of any 
so that cavities, cracks, pipes, pores, or damage 
caused during manufacture were easily detected. 


some 100 kg., the damping increased by over 
500 per cent. if internal cracks were present. The 
measurement of damping also constituted an ideal 
means of studying intercrystalline corrosion. It 


| was known that V2A steel which had been quenched 


from 1,050 deg. C., and subsequently tempered at 
600 deg. C., was liable to intercrystalline corrosion 
by an acid solution of copper sulphate. After attack 
for 30 minutes, the damping increased by over 
100 per cent., while the tensile strength decreased 
by 9 per cent. 
tempered after quenching continued to show 
constant damping after several hundred hours. In 
the general paper on non-destructive testing in the 
United States, which, owing to lack of time, was 
taken as read, sections were devoted to radiographic, 
magnetic and electrical, and acoustic and general 
methods of testing. The authors stated that some 
non-destructive testing methods had had an impor- 
tant part to play in the success which had attended 


| certain engineering activities. The reliability of | struct roads to facilitate transport to the site of operations. 





A V2A steel which had not been | 
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aero engines and parts, for example, was in no small 
measure due to magnetic-test methods, which had 
frequently prevented faulty parts from getting into 
service. It had also been recently remarked that 
the adoption of radiography had constituted the 
turning point in the development of sound and 
reliable welding. 

Many interesting points were raised during the 
discussions on the various sections, and the existence 
of non-destructive methods of testing, other than 
those mentioned in the contributions, was a matter 
referred to by several speakers. Professor W. M. 
Thornton, who opened the discussion, drew atten- 
|tion to a paper by his son, Mr. B. M. Thornton, 
and himself on “‘ The Measurement of the Thickness 
of Metal Walls from One Surface Only, by an 
| Electrical Method,’ which, he stated, had been 
published that day by the Institution of Mechanical 
| Engineers. The method consisted essentially in 
| comparing the electrical resistance of a steel or iron 
| wall which it was desired to test with the resistance 
| of a wall of the same material and of similar shape. 
| the thickness of which was known. The instrument 
| had been employed in the field by unskilled men to 
| test boiler tubes and plates, corroded ships’ plates 
|and other material, and the results obtained had 
| been almost as accurate as micrometer readings. 
| Another speaker, Mr. A. G. Warren, said that he 
had described a somewhat similar test in a paper 
which had been accepted by the Institution of 
Electrical Engineers but had not yet been pub- 
|lished. An interesting non-destructive test was 
that mentioned in a contribution to the discussion 
iby Mr. L. E. Benson, who described it as the 
tarnishing test. He said that if the piece to be 
tested were smooth-machined using paraffin as the 
lubricant, the paraffin penetrated any hair cracks 
| which might be present. When the surface was 
| subsequently tarnished under controlled conditions, 
|the paraffin oozing out from the cracks protected 








| the regions round them and these areas were not 
|tarnished. Skill and experience, however, were 
| needed in the interpretation of the results. 

Dr. A. H. Davis referred to the use of ultrasonics 
in testing, and outlined methods adopted by 
| Schaefer and Bergmann and by Sokoloff, in connec- 
/ tion with which the diffraction of light by ultrasonic 
| waves was employed. Dr.-Ing. H. 8. Simons, who 
| followed, made a brief allusion to a method in which 
|an instrument termed the Dielcometer was used 
for testing certain materials by measuring changes 
in dielectric constants. Another speaker, Mr. W. C. 
| Heselwood, said that the grinding-wheel spark test. 
| referred to by Dr. S. F. Dorey as purely qualitative, 
| was extensively used in steel warehouses. In the 
case of straight carbon steels an experienced operator 
was able to judge the carbon percentage to within 
0-05 per cent. The only other point raised in 
| the discussion to which considerations of space will 
allow us to refer was that brought up by Mr. Stephen 
|on the necessity for defining the safety measures 


|to be adopted in industrial radiographic work. 
| In answer to this, Dr. Pullin said that although he 
|}had never come across any malady or illness. 
| among his staff, which could be traced to X-rays, 
he agreed that, with the development of radio- 
graphic work in industry, it was high time that rules 


All that was required was the| For example, with ingots for forging, weighing regarding safety should be laid down. These could 


not be of a general nature, as was the case in 
|medical work; each case must be considered 
| separately. He had always insisted on maximum 
| protection and maximum efficiency, but when it 
| was a question of sacrificing one of these, he always 
| sacrificed efficiency. 
| 
' 








| MANGANESE AND AsBEsTOS IN New ZEALAND.—The 
| Government of New Zealand has granted, to a Melbourne 
| company, rights to work manganese deposits in the Bay 
of Islands. The deposits, which are in a lode 100 ft. 
wide and extending 300 ft. up the side of a hill, have 
not been previously worked. A contract has already 
been placed for 50,000 tons of the ore, which is to be 
| used in steelmaking and in the manufacture of electric 
batteries. The first consignment is to be despatched this 
month, and the State Railway Department is giving 
| the Company special assistance to facilitate output. 
Licences have also been ted to two New Zealand 
companies to work extensive asbestos deposits recently; 
discovered in mountainous districts in the South Island. 
The materia] wil] be used for the manufacture of asbestos 
cement and the Government has already begun to con- 
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THE VIENNA SECTIONAL MEETING 
OF THE WORLD POWER CON- 
FERENCE. 


(Continued from page 608.) 





THE group of papers which constituted Section B, | 


Supply of Energy for Small-Scale Industries, 


contained matter of much interest, a striking feature | 


being the similarity in experience and practice in 
this field of activity in countries widely varying in 
other respects. In many papers, the value of the 
small industrialist to the community was stressed. 
In a paper contributed from Holland it was stated 
that small industries were the basis of public welfare, 


and, in one from France, that the small employer | 


exercised a valuable social réle; he formed an 


element of stability. his activities were spread over | 


the whole country, and were not concentrated in 
large cities. 
employed were more easily settled when the parties 
were in closer contact and there was not the same 
tendency for major troubles to develop due to the 
-terile principles or prestige of industrial bodies. 

M. J. Thuillier, of the Lyons Power Company 
and the Dutch Ministry for Economics, agreed 
regarding the influences of modern power develop- 
ments. In early days, in the dawn of the machinery 
age, industry was concentrated in regions where 
there was water power and to a lesser extent wind 
power. The invention of the steam engine enabled 
industries to be set up in any commercially con- 
venient centre, to which coal could be taken at 
reasonable cost; but this tended to encourage the 
development of large scale industry. 
duction of the commercial gas engine was of great 


benefit to the small man in urban areas, providing | 


him with small motive power which required little 
supervision. The coming of the oil engine and then 
of the Diesel engine enabled corresponding facilities 
to be obtained even in the country-side. The spread 
of electricity supply took matters further in this 
direction. In Holland, water pumping was of 
importance, and the old windmills which had to 
face competition from Diesel engines now had the 


electric motor as a formidable competitor. Accord- | 


ing to recent statistics there were 530 windmills, 
460 internal combustion engines, and 1,267 electric 
motors engaged on such duty. With reference to the 
encouragement of the sale of electricity and gas to 
small industries, M. Thuillier pointed out that 
artisans were not affected by publicity campaigns, 
but that each trade concerned must be studied to 
see how electricity could be made useful to it. 
In some areas in France, electrically- and gas- 
operated appliances could be purchased by artisans 
on very easy payments. 

A paper by Messrs. J. Gaskill and C. Bary, on 
“ Economic and Sales Problems of Electric Utility 
Service in the Small Commercial Market,” dealing 
with conditions in the United States, confirmed 
a number of the views held in Europe. The paper 
pointed out that although the energy consumption of 
each customer was small, in the aggregate business 
was valuable, especially as the diversity factor was 
usually favourable. The class of energy users con- 
cerned-had not much capital, and the value of a new 
method must be studied and demonstrated with great 
care. In view of the not uncommon impression that 
the United States is the home of the salesman who 
employs any and every means to place an order, 
the following quotations from this paper may be of 
interest: ‘Selling is the art of persuasion, the 
blind use of which is very likely to be disastrous, 
because it disregards the needs of the buyer. The 
art can be properly used only if directed by know- 
ledge acquired from a painstaking research and 
study of the field and applications to be developed. 
It is never used with full success unless the sale is 
profitable to the buyer. If we know something 
about a man’s resources, the character and condi- 
tions of his business, his customers, his equipment, 
his needs and his attitude towards us, then we are 
in a better position to know whether we have 
something which he can use and, if we have, we 
are in a better position to persuade him to buy it. 
If we do not have something useful to offer him, 
then he, we and the community are better off 
without a sale.” 

A paper from Germany by Messrs. C. Krecke and 





Conflicts between employers and | 


The intro-, 





G. Seebauer dealt not merely with energy for handi- 
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| crafts, but also to some extent with that for in-| valuable in this country. If some of the organisa- 


| dustry. 
|consumption by industry, although the general 
| consumption of pit coal did not increase in propor- 
tion. In 1936, the power-station installed capacity 
| was 8-88 million kW for public supply and 6-28 
millions in private-works plant. A certain amount 
of co-operation hal taken place between private 
power stations and public electricity supplies. 
There were cases, for example, where electro- 
chemical works hai made surplus energy available, 
and others where several textile works had joined 
together for the supply of power generated by 


between collieries and ironworks having waste 
fuel or gas, while in the case of coke-oven plants, 
low-grade fuel unsuitable for coking wes screened 
out and supplied to power stations which paid for 
it in current supplied. The use of back-pressure 
steam for heating processes was extensive. 

There was naturally some overlapping between 
Section B of the Conference dealing with energy 
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back-pressure steam. Co-operation wes taking place | 


A revival, they st»ted, took place between | tions which spend so much effort in denouncing 
| 1933 and 1937, as shown by the returns of electricity | smoke could encourage the use of more scientifically 


| designed appliances for the domestic burning of 
| bituminous coal to give smokeless combustion 
| combined with economy, they might both help the 
bituminous colliery industry and do something 
towards solving the smoke problem. Great im- 
provements have been made in the utilisation of 
| low-grade fuels in large boilers, but there has been 
|in the United Kingdom no corresponding move in 
| the direction of better combustion on a small scale. 
| A series of papers from central and northern 
| Europe illustrate 1 these tendencies. Much develop- 
ment has taken place in Bohemia. A paper by Mr. 
Jan Roller, of Prague, dealt with heating stoves 
|designed to burn Bohemian lignite, which has a 
50 per cent. to 60 per cent. volatile content, with 
20 per cent. to 35 per cent. moisture and 2 per cent. 
|to 10 per cent. of ash. During the war the lack 
|of pit coal greatly encouraged the use of lignite 
which, owing to its cheapness, remains the most 
popular fuel. The older types of stove used for 
lignite were uneconomical, the efficiency rarely 
exceeding 50 per cent. With such fuels, the proper 
cycle of combustion covers drying and pre-heating, 
| distillation of the volatiles, and then burning the 
non-volatile fraction. The type of stove b:<st 
suited for lignite has the fuel in a bunker with a 
fire below, the fuel being gradually distilled as it 
works down. The stoves are designed to keep a 
'small amount of lignite glowing for a long time so 
that they can be started up rapidly with the aid of 
the dampers. 

With lignite fuel, the combustion tempera- 
ture is 300 deg. to 350 deg. C.; the stoves will 
normally burn for 50 hours, although 120 hours 
are possible. A stove of the Cenkov type is illus- 
|trated in Fig. 1 annexed. In use, the front 
| chamber of the stove a is filled with lignite to the 
|level of the firing door. The fuel is heated from 
above by secondary air entering at b and passing 
up the back of the combustion space, which it 
enters at c. The supply is controlled by a door d. 
The placing of the heater for the secondary air 
between the combustion chamber a and the return 
flue e eliminates any unfavourable effect of the 
| hot flue gases on the uniformity of distillation. 
This stove will also burn coke or anthracite. 

In Bohemia, the Czechoslovak Government has 
| been investigating the relation between the climatic 
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for small-scale industries and Section © dealing | conditions of various districts and the fuel con- 


with Energy for the Household. This was par- 
ticularly the case in reference to space heating. 
In this country, although co-operation is not un- 
known, there is usually acute competition between 
electricity and gas supplies. In distinction from 
this state of affairs, there was evidence, in some of the 
papers presented, that, on the Continent, close co- 
operation between all energy-supplying services is 
common. This covers solid-fuel services as well as 
gas and electricity, and usually such co-operation 
appears to have Government support. The great 
increase in the number of blocks of flats and of large 
office buildings and shops has made the efficiency 
of space heating a question of much importance. On 
the Continent, except in certain areas served by 
water power there seems to be little enthusiasm for 
electrical space heating, except for occasional use. 
Power supply authorities do not seem to be in 
favour of this type of load, except when off-peak 
current is used, aided by heat storage in some form. 

It would appear that in Germany, in Austria 
under the recent regime, in Bohemia and in Scandi- 
navia, the Government, or other authorities, are 
encouraging the use of scientifically designed com- 
mercial and domestic heating and cooking appli- 
ances for solid fuel, not only from the point of view 
of good combustion to give economy, but also to 
assist towards the reduction of smoke. In England, 
for domestic central heating and for slow-com- 
bustion stoves, anthracite and coke are used. This 
is the case also in France and Belgium. In Ger- 
many and Central Europe, where anthracite is 
not generally available, a large amount of experi- 
mental work has been carried out with the idea of 
evolving satisfactory and comparatively smokeless 
stoves for burning bituminous coals and wood. 
Although conditions are not the same, it would 


sumption of heating plants. The inquiry covered 
sunshine, rain, wind velocity, water level, altitude 
and geographical position. A paper on the subject 
was presented by Mr. J. Mejstrik. The effect of 
altitude on temperature was studied on average 
monthly, and annual bases, and maps were pre- 
pared showing deviations from the normal at 
different parts of the country over the year. Wind 
and sunshine affect the heat losses of a building. 
The thickness of the walls of buildings, and the 
cost factor was compared with the cost of heating, 
and recommendations were made regarding the 
most economical thickness of walls for different 
climatic conditions. The University of Vienna, 
between 1935 and 1937, conducted research into 
a number of matters relating to heating. Amony 
the subjects dealt with were the demand for heat 
in relation to outdoor temperatures, the quantity of 
energy in kWh obtainable from steam at different 
superheats and the economics of centralised steam- 
heating plant in relation to difterent selling prices 
of electric current. The advantages of centralised 
heating regarding cost and the reduction of smoke, 
were studied. 
(T'o be continued.) 








Great WesTeRN RartLway MAGAZINE.—First pub 
lished in the year 1888, the November issue of the monthly 
Great Western Railway Magazine, constitutes its jubilee 
number. It contains many interesting reminiscences 
and illustrations dealing with the past 50 years and a 
number of quotations are made from the first number. 
In addition, the usual features of the magazine are in 
cluded, and, among the articles may be mentioned such 
subjects as the use of hydraulic and compressed-air power 
in Swindon Works ; the maintenance of cables ; and the 
reconstruction of Trenance Viaduct, Newquay. The 
Magazine is published by the Great Western Railway 
Company, Paddington Station, London, W.2, and the 





appear that work in the same direction might be 


price of the Jubilee number is 2d. 
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TEST RESULTS ON THOMPSON- 
LA MONT BOILER. 


On page 414, ante, a description was given of a 
La Mont boiler built by Messrs. John Thompson Water 
Tube Boilers, Limited, and installed at the works of 
Mesars. G. and J. Weir, Limited. It was then stated 
that tests on the boiler were being carried out and that 
complete results would be available at a later date. 
Through the courtesy of Messrs. G. and J. Weir, we 
are now able to give below the results of a regular 
teat at full normal load. The test was conducted at a 
working pressure of a little over 900 Ib. per square inc h. 
whereas it was stated in the description of the installa 
tion that the boiler was designed for an operating pres 
sure of 1,000 lb. per square inch. The lower pressure 
was employed in the test merely as a matter of practic al 
informed that no 


operating ex peciene uml we are 
obtaining the 


difficulty experienced in 
pressure of 1,000 1b. per square inch when this is required 
for test-shop purposes. At the present time, the boiler 
is carrying an extremely variable load, and under these 
pressure, 


whatever is 


higher 
pressure, the 


onditions, if it is operated at the 


below the blow-off 


with little margin 
safety valves are liable to lift. Frequent lifting of 
the valves at such a high pressure is not desirable. 


is it would probably render frequent refacing necessary 
When the basic load is more constant, this trouble will 
be avoided, and in the meantime, since, as stated in 
the article, the turbine plant is designed to operate at 
a pressure of 850 lb. per square inch, a pressure a little 
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of the Convention. On the first day, in addition to 
that of the Director, already mentioned, there was a 
paper on “ The Development of Producer-Gas Propul- 


sion,” by His Grace the Duke of Montrose, and another | 


entitled, ‘‘ What Research Can Do for the Small Con- 
sumer of Coal,” by Captain J. G. 
of the British Coal Utilisation Research Committee. 
On the Thursday morning, papers were presented on 
“The Coal Fire,” by Dr. Marie C. Stopes, and on 
* Colliery Horses and Pit Ponies,’’ by Mr. Testyn R. 
Williams, joint secretary of the Monmouthshire and 
South Wales Coal Owners’ Association, The programme 
for the final session, on the Thursday afternoon, 
included a paper by Mr. Arnold Marsh, M.Sc.Tech., 


| general secretary of the National Smoke Abatement 


ibove this is quite sufficient for normal working. It} 


pointed out, in connection with the overall 
that this effic reney 
has been achieved with a considerable saving of space, 


T'eat Results of La Mont Boiler Inatalled at the Works of 
GQ. & J. Weir. Limited, Cathcart. Glasgow 


may be 
efficiency figure of 86-46 per cent 


Evaporation Ib. per hour normal rating 40.748 
Steam pressure lb. persquare inch 907-3 
Steam temperature deg. F. 877-2 
Boil. r-exit gas temperature deg. I 766-6 


ke omiser gas-outlet temperat 
deg. F. 295-6 
CO, at economiser outlets percent 15-057 
Gross C.V. of fuel as fired B.Th.| per Ib. LO.865 
Vie re per cent 16-77 
Overall efficienes plant, percent. 86-46 
Heat lost in dry flue gases 1-82 
Heat lost by mormture m flue in 
per cent oot 
Heat lost due t mn comple te combustion 
ner cent Lee 
Heat lost due to combustible m ash 
per cent ee 7h 
Unaceounted for and radmtron losses 
per cent 2-04 
100. O00 
Power al rhoed by auxilari pereent 1-25 
Net overall efficiency on gross C.\ 
per cent. So 2 
Power absorbed by cirenlating pumps 
per cent 55 
He t in combustion chamber 
B.Th.U. pet cub. ft per hour 39.760 


Guaranteed overall efficiency per cent s1-0 
fticrency « xceeded by 


per ent 5: 46 


Ciuaranteed « 


THE NATIONAL COAL CONVENTION. 
Tue fourth National Coal 
by the Coal Utilisation Council, was held in the Great 


Convention. organised 


Hall of the Hotel Great Central. VMarvlebone-road, 
London, N.W.1, on Wednesday and Thursday, Novem 
ber 23 and 24 The opening ceremony was performed 


by the Rt. Hon. Oliver Stanley, 
Board of Trade, welcomed by Sir Evan 
Williams, Bt., the President of the Coal Utilisation 
Council Mr. Stanley, in addressing the delegates, 
congratulated the coal industry on the long view 
which it took in organising investigations into the 
most economical For the causes of the 
setback that the coal industry was experiencing, it w: 
look this country. Its future 
was bound up with the future of national industry as 


who was 


use of coal. 


necessary to outside 


1 whok lore and more it was becoming necessary 
that each industry should consider itself as a unit, 
and in relation to the problems of other industries 


The opening ceremony was followed by a business 
session, at which a paper was presented by Mr. Matthew 
director of the Coal Utilisation Council, 
in which he I'he Objectives of the C.U.C.” 
The delegates and guests then adjourned to the inau- 
gural luncheon, at which the guest of honour was 
Captain H. F. C. Crookshank, Secretary for Mines. 
The business meeting was resumed in the afternoon, 
and continued in morning and afternoon sessions on 
the following day. The proceedings concluded on 
the Thursday evening with a reception, followed by a 
dinner and dance, at which Lord and Lady Gainford 
icted as host and behalf of the Council. 


\nderson 
deseribed * 


hostess on 


Seven papers were presented at the several sessions 





| by increasing the 


| 


Society, on “ Practical Smoke Abatement with Solid 
Fuel,” and another by Major H. J. Gillespie, D.S.O., on 
* The Service which the Consumer has a Right to Expect 
from his Fuel Supplier.” Not all of the papers were of 
direct interest to engineers as such, as the titles generally 
indicate, and those papers which were more technical 
in character dealt to some extent with matters which 
have already received attention in our columns ; for 


example, the historical portion of the Duke of Mont- | 


rose’s paper on producer-gas propulsion, and _ his 
account of early experimental runs in this country 
with a 4-ton lorry, generating gas from low-temperature 

1 
coke, 

The test runs with the lorry, which we described,* 
followed, in 1937, by a demonstration of two 
vehicles outside the House of Commons, the second 
being a 32-seat omnibus chassis fitted with an A.E.C. 

Regal * 6-cylinder petrol engine, suitably modified 
volume of the cylinders from 7-4 
litres to 8-1 litres, and raising the compression ratio 
to 6:1. Both vehicles were inspected with the 
producers empty, and were then charged, one with 
anthracite and the other with low-temperature coke. 
Both were able to move away within five minutes of 
lighting up. The cylinder modifications were necessary 


were 


to compensate for reduced power due to the lower | 


| calorific power of the gas compared with that of petrol ; 


M.P., President of the | 


| mixed with charcoal. 


but, the Duke of Montrose added, this loss of power 
could be made good, to within 15 per cent. of the value 
for petrol, by fitting a supercharger. The 32-seat 
chassis subsequently bought by Messrs. The 
Highland Transport Company, Limited, Inverness, 
and since November, 1937, had run over 25.000 miles 
in daily service along country roads with gradients 
is steepas lin7. The consumption, over 10,000 miles, 
was 2 Ib. of fuel per mile, and the fuel cost. with low- 
it 60s. per ton, was from 0-65d. to 


was 


temperature coke 
0-7d. per mile 

France, Germany and Italy 
for military, as well as for trade, vehicles. 
there were more than 4.000 such lorries running on 
charcoal, and number of the Seine 
Germany had over 1,000 producer-gas lorries, and 
now made a grant of 50/. per vehicle to proprietors 
who converted their vehicles to run on solid fuel instead 
of oil. Italy had over 1,000 lorries at the end of 1937, 
and was reported to have ordered 2,500 military wagons 
to operate on charcoal. The French officials, to whom 
the Duke introduged low-temperature coke as a pro- 
ducer fuel, made practical tests of it and reported that 
it was a better fuel for this purpose than charcoal. 
The most generally adopted producer system was the 
Gohin-Poulenc, which could be used with any standard 
make of petrol engine having four or more cylinders. 
In June, 1938, he had fitted a Gohin-Poulene plant 
to a standard Fordson tractor, developing 23 brake 
horse-power at 1,100 r.p.m., and had worked it regu- 
larly since then in his estate forestry department. 
The tractor hauled 34-ton loads of timber without 
difficulty and manceuvred as handily as any other on 
agricultural land. The fuel used was good Welsh 
anthracite, which proved to be more reactive when 
The average cost for fuel only, 
for a 9-hour day, which would have been 12s. 8d. with 
petrol at ls. 7d. per gallon, was 2s. 04d. with low-tem- 
perature coke at 65s. per ton delivered, and 2s. 4d. 
with a 60-40 mixture of anthracite and charcoal, taking 
anthracite at 62s. 6d. and charcoal at 70s. per ton. 
The cost of the coal fuels seemed high. but it included 
over 18s. per ton for railway freight. Gohin-Poulenc 
plants had been fitted to a number of road vehicles 
in this country, one of the most recent being a 3-ton 
Bedford lorry. A typical run with this vehicle (gross 
weight 5 tons 13 ewt.) over 150 miles showed a consump- 
tion of 156 Ib. of low-temperature coke, costing 48. 9d. 
The lorry started 2 minutes 16 after the 
producer was lighted. 

The principal obstacles to the rapid development 
of producer-gas propulsion were the weight of the plant, 
and its inclusion in the unladen weight of the vehicle 
fer licensing purposes. The addition of a producer 
might bring the weight of a small lorry up to over 2} 
tons, thereby restricting it to a maximum speed of 
20 m.p.h. instead of 30 m.p.h. Electric vehicles were 


all used producet vas 
In France 


also a barges. 


seconds 


* See ENGINEERING, vol. cxlii, page 182 (1936). 
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allowed to exclude the weight of their batteries when 
| ascertaining the unladen weight, and it seemed only fair 
that producer-gas vehicles should be given the same 
privilege in respect of the weight of their producer plant. 

Captain J. G. Bennett, who contributed a survey of 
“Co-operation in Coal-Utilisation Research,” to 
our issue of November 25, page 628, considered in more 
detail one facet of this subject in his paper, * What 
Research Can Do for the Small Consumer of Coal.” 
The Industrial Research Association movement set 
in motion by the Government at the end of the 
war, he observed, had undoubtedly raised the level 
of research in every industry. There were now 23 
such associations, and the coal industry could take 
pride in the fact that it possessed two, one concerned 
with the production of coal and the other with its utilisa 
tion. 

At the present time. Captain Bennett continued, 
the gas industry was trying to persuade the people 
to England that they should not burn raw coal for 
any small-scale purpose. There were two schools 
| in the gas industry, viz., those who favoured the aboli- 
| tion of solid fuel in every form, and those who would 
|condone the use of coke, but they joined hands in 
their attack on raw coal. The substance of the attack 
boiled down to the two objections, that coal was 
inconvenient and that it was dirty. Admittedly, 
coal was cheaper than gas, and the public had an 
affection for the coal fire that even intensive propaganda 
could not dislodge ; yet coal was unmistakably losing 
|ground with the small consumer. One real 
| that the coal trade was not in a stronger position was 
that its rivals had been earlier in the field in the matte: 
of research. In 1908, the gas fire was in every sens 
an abomination; by 1938, as a result of systematic 
research by manufacturers and gas companies, helped 
by centralised research at the University of Leeds, the 
gas fire had more than doubled its efficiency, and its 
unpleasant smell was a thing of the past. One single 
gas-cooker manufacturing group, responsible for per- 
haps the principal advance in automatic regulation 
lthat had been made in the present generation, still 
spent more than 20,000/. a year on research. 

It was difficult for the coal industry to meet propa 
ganda by propaganda, having regard to the low prices 
realised by the industry as a whole in comparison 
with the satisfactory prices paid for gas and electricity 
and it was necessary to face frankly the fact that the 
use of coal did still involve carrying scuttles. 
lighting fires, and removing ashes. The elimination 
of the disadvantages of solid fuel was not, however. 
a mere dream of the future. A house could be built at 
the present day, using solid fuel exclusively for heating 
and cooking, in which the total time expended in 
tending fires would not exceed 12 minutes per day in 
winter and 5 minutes in summer; but such a hous 
would cost much money, because many parts of the 
equipment would have to be specially made. Manufac- 
turers of coal-burning appliances were realising, how 
ever, the need to provide clean, trouble-free and flexibk 
ippliances to use solid fuel, and the Research Associa 
tion endeavoured to help them by consultative services. 
by assisting them to solve specific problems, and by 
undertaking original research. For example, research 
had been proceeding for nearly two years on the design 
of domestic chimneys ; this work, which was under tine 


| 


reason 


coal 


direction of Professor P. O. Rosin, had been done 
in close collaboration with the Building Research 
Station. Another important investigation was th: 


originally for the cooking ranges of 
railway restaurant cars—of the gravity-feed method 
of firing; and another was a study of methods of 
lighting coal fires, which had resulted in the design 
of a turbulent-jet firelighter which could be built into 
the sides of new fireplaces, or could be used in a portable 
form, as a substitute for a gas poker. 

The paper by Mr. Arnold Marsh, on * Practical 
Smoke Abatement with Solid Fuel,” opened with a 
survey of the different classes of solid fuels and the 
principal purposes for which they were used. The 
causes leading to the production of excessive smoke. 
the author stated, might be grouped under four head 
ings. namely, inadequate plant and consequent over 
loading ; poor efficiency of plant ; unsuitability of the 
plant for the requirements, or the use of fuel not 


development 


suitable to the plant; and unskilful, negligent, o1 
otherwise incorrect firing. Analysis of 73 proved 


smoke offences in one industrial city showed that 27 
were caused by insufficient draught, 24 by neglect or 
careless firing, and 9 by unduly restricted draught. 
It was not difficult, in most cases, to avoid the condi- 
tions that led to smoke production, and the solution 
of the problem was mainly a matter of education ; 
the education of both the employer and the stoker. 
In semi-industrial operations, the principle of 
‘ district heating *’ from central boiler plants deserved 
more consideration than it had received in this country 
It presented difficulties, but these had been success- 
fully overcome in the United States and in Germany. 
In New York, 800,000 tons of coal, and in Hamburg. 
100.000 tons, were burned annually in plants of this 
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type. The most difficult and complex section of the 
smoke problem, however, was that of the domestic 
use of coal. 
houses in the United Kingdom, each with its individual 
system for obtaining warmth, for cooking, and for 
hot-water supply. As 87 per cent. of all incomes did 
not exceed 2501. per annum, and 95 per cent. were not 
above 5001., it was obvious that small houses con- 
stituted the most important aspect of the problem. 
Summarising the research that had been accomplished, 
and the extent of its possible application within these 
financial limitations, Mr. Marsh considered that 
material progress in domestic smoke abatement required 


the provision of greatly increased supplies of semi- | 


coke for use in existing grates and ranges, an increased 
adoption of modified grates, ranges, domestic boilers, 
&e., and better supplies of fuels particularly suitable 
for such appliances. If a modified grate could be 


developed for the smokeless combustion of bituminous | 


coal, this would greatly simplify the general problem. 


REINFORCED WOOD AS A 
STRUCTURAL MATERIAL. 


Ix the course of a paper on the subject of ** Plastics,” 
read before the Yorkshire Branch of the Institution of 
Structural Engineers, at Leeds on Thursday, Novem- 
ber 17, Mr. C. D. Philipps, of Messrs. Bakelite, Limited, 
68. Victoria-street, London, S.W.1, gave some par- 
ticulars of the characteristics and advantages of wood 
reinforced by impregnation with synthetic resin. 
The latest developments. he said, followed closely 
along the lines of laminated-material practice, veneers 
of wood being treated with Bakelite resins, built up 
into boards or beams of the required size and con- 
solidated by heat and pressure. Beams, 30 ft. in 
length, could be built up without any weak spots, 
since the veneers could be carefully selected. Among 
the advantages of this method of construction it was 
mentioned that distortion and change of dimensions, 
due to variations in atmospheric conditions, were 
climinated, tensile strength was maintained, while the 
resistance to compression and shear, and also the 
modulus of elasticity, were considerably improved. To 
some extent, the physical properties could be con- 
trolled and it might be possible, if the full require- 
ments were known, to manufacture a material with 
. better balance of selected physical properties, for 





o * . | 
iny specific purpose, than would be otherwise obtain- | 


ible. 

Another application referred to was the introduction 
of fabric inserts for strengthening purposes. These 
could take the form of impregnated fabric introduced 
between the laminations in built-up boards, or as 


laminated fabric parts let into solid-wood, beams. In | 
both cases sections and ends subjected to heavy shear- | 
ing and bearing loads could be effectively strengthened. | 


| — 


Where loads were applied to timber through bolts, | 


splitting was liable to occur, but this could be obviated | 
by fabric reinforcement. It was mentioned that a | 
series of tests had shown that if two laminated-fabric 
pieces, } in. in thickness, were let into a beam 3 in. 


square, a joint with four bolts was stronger than one | Board for the year ended June 30, 1938, which was | 


with nine bolts without reinforcement. 





100-H.P. RADICON WORM- 
REDUCING GEAR. 


Tue Radicon worm-reducing gear manufactured by of human efficiency. 


Messrs. David Brown and Sons (Hudd.), Limited, is a 
familiar mechanism in many applications in its smaller 
sizes but, it is, perhaps, not so generally recognised 
that it is equally applicable for the transmission of large 
powers. An example of such a unit, viz., one capable 
of transmitting 100 h.p. while reducing the speed of 
the input shaft from 1,100 r.p.m. to 17 r.p.m. on the 
output shaft, is shown in the accompanying illustration. 
The shaft centres are 28 in. apart and the worm is 
mounted at the top of the wormwheel, the motor 
coupled to the wormshaft being carried on the stool 
seen to the left immediately below the flange of that 
shaft, both stool and gear casing being bolted to a 
common baseplate. The lower part of the casing, which 
forms an oil bath for the wormwheel, is provided with 
radiation ribs in between the strengthening ribs, similar 
ribs being provided on the upper part in the vicinity 


There were about 11,000,000 inhabited | 


| by the firm would go quite readily into the fan cowl | turn out to be misfits, probably with a dangerous pro- 
| of the unit illustrated. pensity to becoming involved in accidents. The work 
| The worm is not necessarily mounted above the | of the Board is claimed also to have yielded valuable 
wormwheel in these large units. As a matter of fact, a | results in the reduction of preventable illness and dis- 
unit transmitting 150 h.p., and going through the shops | ability, while the improvements in the adaptation ot 
at the same time as the unit illustrated, has the worm | the worker to his job has resulted in better health, less 
underneath the wormwheel and the motor bolted | absenteeism, and a reduced labour wastage. 

directly to the baseplate. This unit has a speed | Duting the year, work was continued on such environ- 
{reduction of from 970 r.p.m. on the input shaft to | mental conditions as lighting and vision, noise and 
| 39-87 r.p.m. on the output shaft. It has a 20-in. deafness, dust, toxic solvents, and heating and ventila- 
fan, a wormshaft with a 64-in. face and a wormwheel | tion, as well as on the medical and psychological aspects 
3 ft. 8 in. diameter by 4 in. face. The details of | of accidents and occupational sickness. An experi- 
construction are generally similar to the 100-h.p. unit. | mental study of lighting under industrial conditions 











plate, since the motor is carried directly on it, is 
12 ft. long overall and the total weight, including the 
motor and couplings is 64 tons. On the question of 
design, it may be mentioned that Messrs. Brown 
standardise six types. The firm has lately given special 
| consideration to the question of rapid despatch by the 
| building up of stock parts, the 100-h.p. unit, for example, 
can be sent out in 48 hr. and the 150-h.p. unit in 
| 24 hr. from receipt of order. 
up by the provision of a roller conveyor along which 
the smaller stock and special units progress until fully 
assembled, when they are transferred to one of the 
test beds. 


! 
| 
| 
|The height is 6 ft. 6 in. and the length 5 ft. The bed- 








THE HUMAN FACTOR IN 
| INDUSTRY. 


THE Annual Report of the Industrial Health Research 


| recently published by H.M. Stationery Office at the 
| price of 1s. net, contains a review of its activities since 
| its formation just after the war. During that time it 
has tried to discover new ways and means of improving 
| the working conditions of the men and women in 
| British factories, and generally to study the problem 

y. This problem, it may be recalled, 
was forced into the limelight by the tremendous 
demands made upon all national industries during the 
war, and it was then found that there was then no 
widespread interest in the worker from the physiological 
standpoint. As a result, the Health of Munitions 
Workers Committee was formed, and its work, which 
was, roughly speaking, the study on systematic and 
scientific lines of the reactions to industrial conditions 
of the human mind and body, has been continued by 
the present organisation. 

Within this framework it has studied the results of 
shortening the hours of labour, of splitting up shifts, 
of introducing rest pauses, and has proved exactly 
how benefits are secured when working conditions are 
improved by better lighting, heating and ventilation, 
as well as when noise, vibration, dust and fumes are 
reduced or eliminated. By examining the basic condi- 
tions of all human effort, the muscles and minds of the 





of the worm, while cooling is facilitated by the fan 
seen at the right. This fan is mounted on the input 
shaft and is 20 in. in diameter. The worm is a solid 
forging 6 ft. 3 in. long and has an 8-in. face. The 
wormwheel has a _ heavily-ribbed cast-iron centre 


to which is bolted a rim of * Taurus” bronze. The | 
diameter is 4 ft. 6 in. and the face width is 44 in. To 
give some idea of the size of the unit, it may be noted 
that the overall height is 7 ft. and the length 6 ft. 
The overall length of the bedplate is 10 ft. 6 in. The 
total weight, without the motor, is 74 tons. The 
smallest standard Radicon worm-reducing unit made 





workers, about which a good deal yet remains to be 
discovered, it has been possible to secure a much 
better insight into the ways in which workers may be 
helped to avoid unnecessary strain and make the 
best use of their abilities. Much, for instance, it is 
claimed, can be done to relieve the strain of work, and, 
incidentally, to increase output if a little careful planning 
is given to providing short rest pauses, refreshment, 
slight changes of work, and music. Psychological 
studies have also made it possible to help new recruits 
to avoid branches of industry in which they would 


Erection has been speeded | 


| was an almost extreme example of the difficulty which 
|} attends the study of environmental conditions in a 
factory where the controlled conditions of a laboratory 
|experiment cannot be reproduced. The primary 
| object of this investigation was to compare the per- 
|formance of weavers under artificial lighting from 
sources placed vertically above the work, with that 
| under a system employing special fittings arranged to 
| direct light on the work, either from the side or the 
| front of the looms. Excellent results had been obtained 
with this system in Germany, but these were not con- 
firmed in this country, though the results were useful 
in showing that a higher illumination than is cus- 
tomarily provided is necessary to secure the best 
performance in weaving certain kinds of cloth. Another 
type of investigation showed the desirability of adjust 
ing the speed of a machine to the capacity of the 
individual operator, especially as the application of 
‘this procedure to different groups of worker yielded 
an increase in output varying from 3 per cent. to 
16 per cent. This can be done either by altering the 
speed of individual or of a group of machines, though 
this still makes no allowance for fluctuations in human 
capacity during the day or week. On such work as 
machine feeding, rest pauses are held to be necessary, 
| other important factors being the amount of feeding 
| space provided and the reduction of the monotony 
| inseparable from this work by arranging the operatives 
|in fairly compact groups. 
! 





| REFRIGERATION IN 
WORKS. 


| 





OPTICAL 


As is well known, the lenses for photographic cameras 
j and other optical instruments are ground and polished 
on convex or concave holders to which they are attached 
by means of pitch. It is not surprising that a consider 
able number of lenses are cracked or otherwise damaged 
in removing them from the holders with the aid of a 
small mallet and knife when one of the surfaces has been 
| finished, or in cleaning off the strongly adherent pitch 
from the lenses after removal. It has been stated that 
in an average works, the wastage arising in this way 
amounts to nearly 10 per cent. of the output. 

To avoid this loss, Messrs. The General Electric 
| Company, Limited, Magnet House, Kingsway, London, 
| W.C.2, have devised a novel and interesting method of 
| removing the lenses from the holders, involving the use 
of one of their “‘ Coldair ”’ refrigerator units, which has 
been installed in the Wealdstone, Middlesex, factory of 
Messrs. Kodak, Limited, with entirely satisfactory 
results. The unit, which is about the same size as an 
ordinary domestic refrigerator, has a tank at the top 
over which a cover is placed when the unit is not in 
use. The tank is filled with a mixture of two parts of 
methylated spirits and one part of water, the tempera 
ture of the mixture being reduced to about 5 deg. F. 
The holders, with the attached lenses, are placed in a 
wire basket which is immersed in the liquid and allowed 
to remain in it for two or three minutes, and on removal 
the lenses can be slipped off the holders with the fingers 
with very little adherent pitch. That this can be 
done is due to the fact that the glass contracts more 
than the pitch at the low temperature employed. 

In addition to the main advantage of avoiding 
breakage, the new method effects a very considerable 
saving in time in comparison with the old method 
involving the use of a mallet and knife. Finally, it is 
pointed out that the refrigerator can be placed in a 
corner where it occupies very little space. 











SouTHAMPTON Docks CENTENARY.—-The centenary of 
| the laying of the foundation stone of the first dock at 
| Southampton, on October 12, 1838, has been marked 
by the Southern Railway Company by the publication 
of a commemorative pamphlet, in addition to the special 
review which appeared in the October issue of Over the 
Points, the Company’s quarterly journal. The pamphlet, 
entitled One Hundred Years of Southampton Docks, 
1838-1938, traces the development of the undertaking 
from the first general meeting of the former Southampton 
Dock Company, held in 1836 at the “ George and Vul- 
ture ” tavern, Lombard-street, London, to the completion 
of the present quay and the King George V graving 
dock. It is illustrated with many reproductions of old 
prints, photographs of historic interest, and plans showing 
the development of the Dock Estate by successive 
extensions. 
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LABOUR NOTES. 


Writine in the November issue of the Report of 
the Boilermakers’ and Iron and Steel Shipbuilders’ 


Society, Mr. Mark Hodgson, the general secretary of | are allowed 56-hour weeks for 14 weeks each year, but | Female Metal Workers for the same district. 


the organisation, expresses the opinion that the high 
percentage of shipbuilding in progress abroad is 
‘undoubtedly due to State assistance given in the 
form of subsidies and in other ways " and that ‘* some 
such assistance must be forthcoming in this country ” 
if the challenge is to be faced. .**‘ Government aasist- 
ance with a measure of Government control is neces- 
sary,” he adds, ** and they must see to it that financial 
help which is given is utilised in the interest of the 
industry and not merely to increase owners’ profits.” 


At the end of October, 8.531 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
signing the books’ as compared with 7,942 at the 
end of September. The number of members on super- 
snnuation benefit increased during the month from 


4,007 to 4,010, and the number on sick benefit from | 


015 to 948. The expenses in October amounted to 
3.9901. 6s, 8d. ; 
weeks’ outlays, they were 4,799/. 9s. There was a 
net increase of 230 in the membership in October. 


The reply of the Engineering and Allied Employers’ 
National Federation to the claims of the Amalgamated 


Engineering Union and the National Union of Foundry | 


Workers, for wage increases and improved conditions, 
is to be given at a conference in London, on Tuesday 


next. A meeting for the same purpose with the Con- 


federation of Engineering and Shipbuilding Unions is | 


to follow 


At a meeting in London last week, the executives 
of the National Union of Railwaymen, the Associated 
Society of Locomotive Engineers and Firemen and the 
Railway Clerks’ Association, considered the position of 


their organisations in view of the failure to agree on | 


their claims for increased wages and improved working 
conditions at the Railway Staff National Council. An 
official statement issued at the close was to the effect 
that it had been decided to submit the claims to the 
Railway Staff National Tribunal. The railway com- 





in September, which had to bear five | 
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40 cents per hour. 
week for the first year, 42 per week for the second year, 
and 40 per week thereafter. Overtime is to be allow- 
able where time and a half is paid. Seasonal industries 





| beyond that limit hours worked in excess of the maxi- | 
}mum are to be paid for at time and a half. The | 
| maximum penalty for infringements is 10,000 dols. and | 
| six months’ imprisonment, but there is to be no im- 
prisonment for first offences. Employees who are 
| underpaid are to receive sums equal to twice the under- 
payment. | 
Commenting upon the new law, the writer of the | 
editorial notes in the November issue of the Journal of | 
the American International Association of Machinists, 
says that, although members of that organisation and 
others employed at the machinists’ trade will not be 
directly affected by the hourly minimum wage, many 
will benefit by the 44-hour maximum work week and | 
| the overtime provisions of the new law. Undoubtedly, | 
he goes on to say, Mr. Andrews, the administrator, 
** has a huge job on his hands ”’ in his efforts to enforce | 
the law, but he “ 


will have the assistance of thousands | 
of workers who will be on the alert to detect violations 
of the law on the part of employers who may attempt | 
to evade its provisions.” 





teports indicate, the writer continues, “* that due | 
to shut-downs of low-wage plants, particularly in the 
South, some 50,000 persons are out of work.” “‘ How- | 
ever,” he says, “it was a foregone conclusion that | 
some employers in certain industries would, in the | 
event of being unable to secure exemptions from the | 
provisions of the law, close their plants for a while | 
at least. Mr. Andrews has emphatically declared that 
no one engaged in interstate commerce will be exempted 
| from paying 25 cents per hour; so, unless those who 
|claim that they cannot afford to pay the minimum 
| hourly rate, have a change of heart, they will have to 
| retire from the business in which they are engaged— 
| which in all probability few will do. But it is gratify- 
ing to note that, on the whole, industry has signified 
its intention to comply with the provisions of the law, 
}and that those who do so will keep a jealous eye on 
| their competitors to see that they do likewise.” 





panies have not only declared their inability to concede | 


the demands of the unions, but intimated, it is under- 
stood, that if there is no general improvement in 
revenue by the end of December, they may be com- 
pelled to seek a reduction in labour costs. The de- 
mands of the unions include a 50s. minimum wage, a 
40-hour working week and 12 days’ annual holiday 
with pay 


The unions with members employed in railway 
workshops have decided to take their claims to the 
Industrial Court. They demand (1) that base rates 
and war wage shall be consolidated; (2) that rates 
of pay shall be increased by 2d. an hour and that in 
no case shall the base rate be less than 50s. per week ; 
(3) that 40 hours shall constitute a standard week’s 
work without any reduction in pay; (4) that each 
employee shall be guaranteed a day’s pay for each day 
he is available for duty, and that each employee shall 
be guaranteed a standard week's pay ; (5) that each 
employee shall be allowed 12 working days’ holiday 
with pay per annum. 


Under an agreement between the Wrought Hollow- 
ware Manufacturers’ Association and the National 
Union of Sheet Metal Workers, the employees are to 
receive ao pet cent. Wage increase. 
and piece workers are to receive the advance. 
ing to Mr. C, A. Hickin, the general secretary of the 
union, the employers’ representatives were favourably 
disposed during the negotiations to the claim for holi- 
days with pay and promised to recommend its adop- 
tion to the full body of members. Mr. Hickin added 
that the suggested basis was a week's holiday with 
pav, the minimum being 70s. 


lhe Fair Labour Standards Aet, popularly known 
as the Federal Wage-Hour Law, which came into 
operation in the United States last month, contains 
some interesting provisions. It covers employees in 
interstate commerce with the exceptions of executives, 
seamen, professionals, outside salesmen, workers in air 
transport, fishing and agriculture, Government em- 
ployees, those engaged in processing agricultural goods 


for markets, and those regulated by the Interstate | 
| Labour Office at Geneva state that official statistics 


Commerce Commission. Where a State has established 
wages for manufacturing or other interstate industries, 
higher than those provided for in the new law, the 
State rates are to prevail. 
hours. 


is to be 25 cents per hour ; for the six years to October | 
24, 1945, it is to be 30 cents per hour, and thereafter 


Both time workers | 
Accord- | 


|} economies and, as a consequence of them, the strikes. 


| of the French census of unemployed persons according 
That applies also to working | to their vocational qualifications, which is still being 


Until October 24, next vear, the minimum wage | 


Nothing is likelier to discredit Trade Unionism than | 
unofficial strikes of engineering operatives, like that 
| which for several days slowed down the execution 
|of important contracts at Sheffield. The union or | 
| unions of which the men are members, have definitely | 

pledged themselves—a fact of which there is no doubt— | 

| to continue at work while any difference between them | 
| and their employers is under discussion by their repre- | 
sentatives and representatives of the employers. At | 
] 

| 





Sheffield, the men ceased work in contravention of 
the agreement which their union negotiated on their 
behalf and also in defiance of the rules of their own | 
organisation. That can hardly be called good Trade | 
Unionism. It very clearly is not so, and level-headed 
| organised workers who care to give the matter a little | 
serious thought, will find it extremely difficult to dissent 
from this conclusion 


At the time of writing, it is difficult to say what the | 
| outcome of the current labour troubles in France will 
be. From the point of view of the average observer 
|in this country, there are two issues, and their emer- | 
| gence together in this instance is unfortunate. The | 
driving force is political. The desire of the extremists | 
is less to bring about an improvement in wages and | 
working conditions than it is to upset the Government | 
| of the day. Of late, admittedly, the Government's | 
| legislation expressed in Decrees has been very | 
| controversial; but French labour itself has not been | 
}entirely blameless in the matter. It supported the | 
| various measures which increased the wages and 
|improved the conditions of workers, and then when 
various Decrees gave effect to the legislation and 
demonstrated its far from desirable economic effects, 
| objected to it. It was apparent from the first that, with 
ithe new labour laws in operation, French industry 
could not possibly operate economically. Hence, the 


Apparently, reasonable representative men are not 
what may be called plentiful in French post-war Trade 
Unionism. 


Communications received by the International | 


have recently been published giving the first results 


carried out. The statistics concern the Paris district | 
and more particularly the metal industry ; they were | 
obtained by means of an inquiry held by the Divisional | 





Working hours are to be 44 per | 


| compensation. 
| poisoning (storage batteries 124, metallurgical trade 
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Labour Inspectorate with the help of two organisations 
representing employers and workers, respectively, i... 


|the Metal and Mining Industries Group for the Paris 


district and the Trade Union Federation of Male and 
In the 
course of the enquiry, unemployed workers were 
examined individually by joint committees set up by 
these two organisations and, with a view to giving 
them employment in some occupations where there 
was a lack of labour—such as fitters, shapers and 
turners—were in certain cases given practical tests. 
The inquiry showed that. in the Department of the 
Seine, the number of unemployed workers who were 
specialists, and for whom work could be found almost 
immediately in these occupations, was not more than 
1,000 to 1,200, out of the total of 20,000 unemployed 
metal workers in the department. It seemed possible, 
however, that a certain number of these unemployed 
workers could be vocationally re-trained, and new 
efforts in this direction were promised by the Minister 
of Labour, Mr. Charles Pomaret. 


The inquiry also brought to light the fact that among 
the unemployed workers were older persons whose will 
to work and occupational value were unquestionable. 
but whose age appeared to be a bar to their employ- 
ment ; indeed, 32 per cent. of the unemployed metal 
workers examined by the committees were over 60 
years of age, and 53 per cent. over 50. This question 
of the age of unemploved workers was emphasised in 
relation to the census. According to a statement of 
the Ministry of Labour as regards unemployment in 
the Paris metal industry, the Divisional Labow 
Inspectorate in the three departments of the Paris 
district (Seine, Seine-et-Oise and Seine-et-Marne). 
which are together responsible for more than 61 per 
cent. of the total number of unemployed workers in 
France, reported that, out of a total of 215,000 unem- 
ployed workers examined, 24 per cent. were more than 
60 years of age and 46 per cent. more than 50, while 
in some districts and occupational groups this propor- 
tion was considerably larger. According to other 
official statistics, out of a total of 181,635 unemployed 
in the Department of the Seine on October 6, 58,008 


| (35,570 men and 22.438 women) were over 55, and 


123,627 (77.666 men and 45.961 women) were under 55. 


A proposal of the railway commissioners that the 
44-hour week granted in January, 1938, to railway 
employees in Victoria, Australia, should be worked in 
five days in railway workshops was opposed by the 
men’s union on the ground that it entailed an infringe- 
ment of the principle of the eight-hour day and that the 


|}men might be required to complete, in the extra 48 


minutes they would have to work daily, the amount 
of work usually completed in an hour. A ballot of the 
members of the unions concerned resulted in a large 
majority against the proposal, which was accordingly 
dropped, 

The number of cases of occupational diseases notified 
in France in 1936 was 729, of which 521 received 
Among the cases were 494 of lead 


| 122, metal enamelling 85, welding 38, painting 35, 


chemical products 33, printing 22, pottery 10, manu- 
facture and grinding of colours 9, various 16) ; mercury 
poisoning, 20 cases, 14 of which occurred in fur-dressing 
establishments for the hat-making trade; benzol 
poisoning four cases (manufacture of pneumatic tyres 
and of waterproof garments) ; radio-active substances. 
three cases. Among the cases notified the most 
numerous were as follows :—Poisoning by benzene, its 
homologues and their nitro- and amido-derivatives, 37 ; 
injuries due to caustic alkalies and cements, 26; to 
arsenic and its compounds, 23; to tar and mineral 
oils, 23; to chromic acid and chromates, 9; to salts 
of nickel, 1; to pulmonary affections 22, (four due to 
silicious dust); to nystagmus, 18; to chronic or re- 
curring dermatosis, 14; to injuries due to gas and 
irritant or toxic fumes, 13 ; to various other causes, 16. 





= 





Tae Posiic Heatru Services Concress: ERRATUM. 
We regret that the summary given on page 625, ante, 
of the paper on “ Air-Raid Precautions and Water 
Supply,”” by Air Commodore J. M. Bonham-Carter and 


| Colonel A. J. G. Bird may lead to some misconception. 


Colonel Bird elaborated certain points at the meeting, at 
which, unfortunately, owing to others being held at the 
same time, we were not represented. We understand 
that Colonel Bird corrected the reference in the paper 
to the use of linoleum in connection with protection 
against incendiary bombs; this is not now considered 
necessary; and he points out that }-in. steel agpe 
afford protection only against the smaller bombs of 
24 Ib., but not necessarily against larger sizes. He also 
states that in connection with pumping stations complete 
protection is impossible, and that funds would not be 
available for all that the engineer might like to do. 
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THE PROTECTION OF 
SURFACES’ BY 
COATINGS. 


THE coating of iron and steel with metallic zine 
provides adequate protection against corrosion under 
ordinary weather conditions, and the method most 
commonly employed is hot-dip galvanising. The 
process is satisfactory and economical, but the size of 
the articles which may be treated in a molten bath of 
zinc is perforce limited, and, moreover, the entire object 
must be re-dipped if any portion of the coating is found 
defective. Another method of applying zine, which 
has not the physical limitations of hot dipping and is 
restricted only by questions of cost—although this 
objection has now been overcome to a considerable 
extent—is that of spraying the metal on to the surface 
to be protected. In the Metallizing process an oxy- 
acetylene flame is employed to melt the zine which, 
in the form of wire, is fed into the melting nozzle of a 
spray pistol, while an air blast atomises and sprays the 
particles of molten zinc on to the surface to be coated. 
Mr. H. B. Rice, of Messrs. Metallizing Company of 
America, Incorporated, 1351, East 17th-street, Los 
Angeles, California, U.S.A., to whom we are indebted 
for the information on which this article is based, states 
that, if galvanising meets the requirement, the Metal- 
lizing process cannot compete with it from the point of 
view of cost, but with this single exception there are 
practically no limits to the application of the process. 
Coatings on plates may be as thick as 0.015 in. or 
0-020 in., if desired ; small or large structures, regard- 
less of form or size, may be treated, and any portion of 
an article or structure may be sprayed. The efficiency 
of the bonding, it is claimed, is approximately equiva- 
lent to that of hot-dipped articles, while sprayed zinc 
coatings may be satisfactorily applied to all metals. 

In cases in which protection by hot-dip galvanising 
cannot be employed, it is customary to use paint or 
similar coatings, often combined with pulverised metals. 
Such applications are low in initial cost, but, under 
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some of the more active corrosive influences, protec- 





tion is of short duration and average annual costs are 
high. Exposure to sea air, to humid atmospheres, or 
to the climate in low altitudes in tropical or semi-tropical 
localities invariably disintegrates paint coatings in 
from one to three years, whereas the adoption of pure 
molten zinc, applied by spraying, has been shown to 
give economical and adequate protection. European 
countries have used the process for bridges, the upper 
structures of ships, and for many other purposes in 
the past fifteen years, and it is reported that the con- 
sumption of zine wire for this purpose, in Great Britain 
and Germany alone is 750 tons annually. It is of 
interest to note, in passing, that the entire ventilating 
systems, refrigerating plants, fireproof bulkheads, 
and funnels of the Normandie have been sprayed with 
zinc. The initial cost is greater than that of painting 
and similar processes, but, when taken per annum, it 
is much less over a ten-year or longer period. The 
process is now being adopted to an increasing extent 
in the United States, mainly owing to improvements 
in devices which have allowed metal wire of larger 
diameters than formerly to be used, thus giving a 
greater volume of deposit per hour and reducing the 
cost materially. As an example of the developments 
which have taken place in the United States data 
furnished by a firm on the Pacific coast, dealing with 
its experiences during the past seven years, will no 
doubt be of interest. This company handles and dis- 
tributes natural gas and some other forms of hydro- 
carbon gas, and it possesses many large structures 
which are subjected to sea-air corrosion as they are 
situated on the coast or only a few miles inland, The 
firm hitherto employed painting and similar protective 
methods entirely, and had found that, on the sea 
coast, the best types of paint seldom provided full 
protection for more than two or three years. 

In February, 1930, a horizontal high-pressure gas- 
holder situated near the beach at Newport, California, 
was selected by the firm for the purpose of making a 
field test on sprayed-metal coatings. An area of 
approximately 150 sq. ft. of typical riveted plate and 
structural work was coated with zinc and aluminium 





in thicknesses ranging from 0-005 in. to0-015in. The 
| portions treated faced the ocean, and had previously 
| required the most frequent painting. Many inspections, 
|extending over a two-year period, failed to disclose 
|any failure, and it was decided to adopt the thinnest 
coating of zinc to treat the entire outside surfaces of 
|a vertical high-pressure gasholder at Monrovia, Cali- 
fornia, in order to obtain more data on procedures and 
costs. This work was completed early in 1932, the 
following information being obtained :— 

Size of Work— 

Cylindrical area - eae 5,579 sq. ft. 

Hemispherical ends ... ees sot!  Sia7 
Area of structural work ose oss 880 _,, 











Tota] outside area eos 
Details of Sand-Blasting Operation 
Labour time ... eee eee 517 hours. 
Air-compressor time ase —_- ga 
Special silica sand at 4 dols. per ton 
(not bagged) iM 


9,676 sq. ft. 


50 tons. 


Total sand-blasting cost 0+ 10623 dol. 
per sq. ft. 
Metallizing Costs— 

Including 1,886 Ib. of }-in. and 
0-08l-in. diameter of zinc wire, 
oxygen, acetylene, labour, com- 
pressor and staging, cost per sq. ft. 

Total time and material cost 


0: 24773 dol. 
0+ 35396 dol. 
per sq. ft. 

It will be noted that approximately 0-20 lb. of zinc 
was used per square foot, to obtain an estimated 
thickness of deposit of 0-003 in. to 0-004 in., the 
application being made in two coats. The staging 
necessitated by the work and the inexperience of the 
operators, heightened the costs. Moreover, experi- 
ments, among them that of using the natural gas 
contained in the holder, instead of acetylene, for 
spraying, were also conducted. Both the Newport and 
Monrovia holders have been in service for a sufficient 
length of time to allow conclusions to be drawn. A 
few voids were observed where operators had not taken 
the trouble to coat partially-inaccessible areas, and 
these, which were only a few square feet in the aggre- 
gate, were later re-treated. A recent inspection showed 
that there was no depreciation of the zinc deposits. 
The coatings appeared to give complete and permanent 
protection. Failures of any type are, of course, obvious, 
because iron oxide spots show up immediately. 

In view of this satisfactory service record it was 
recently decided to extend the application to a number 
of newly-constructed horizontal butane tanks, four of 
which were Metallized in the plant of the fabricator at 
Los Angeles, Messrs. Western Pipe and Steel Com- 
pany. Three of these, for installation at Santa Barbara, 
have each an outside diameter of 10 ft. 7$ in., a length 
of 68 ft., and a total outside surface area of 2,700 sq. ft,. 
while the operating pressure is 167 Ib. per square inch. 
One of the tanks undergoing the spraying process is 
shown in Fig.l, annexed. ‘The fourth tank, for service 
at Wilmington, has an outside area of 2,500 sq. ft. and 
an operating pressure of 125 lb. per square inch. All 
four tanks are now in service near the sea coast. 
Heretofore, similar structures were protected by paint- 
ing. They were sand-blasted to remove mill scale and 
rust, and two coats of red-lead primer and one coat of 
aluminium paint were applied. The average cost of 
this treatment totalled 0-11 dol. per square foot, 
including all labour and materials and the owner’s 
usual overhead charges. This paint treatment has 
given reasonable protection near the coast for two or 
three years, but, ordinarily partial re-painting is 
necessary after two years, each succeeding year requir- 
ing further substantial expenditure. Again, with this 
method of protection, some portions of the base metal 
are often attacked before additional paint may be 
conveniently applied. Hence some depreciation of the 
plate occurs, thus reducing the total service life of the 
structure, as compared with a positive protection over 
the whole area for a much longer period of time, which 
is probably equivalent to the entire useful service life 
of the tank. The four butane tanks were Metallized 
by using 0-2 Ib. of 4-in. diameter zinc wire per square 
foot of surface. The contract for the sand-blasting 
was let at 0-05 dol. per square foot, to a concern 
specialising in such business, and instead of using a 
costly special silica sand, a good grade of clean, screened 
beach sand was employed and gave satisfactory results. 
It should be noted, however, that this type of sand is 
seldom satisfactory for developing adequate bonding 
for Metallizing. Only in cases in which similar condi- 
tions obtain, namely, the spraying of zinc to a thickness 
of not over 0-005 in. upon new clean steel to serve as 
protection from atmospheric corrosion, can it be used. 
The owner performed the spraying using two pistols, 
and followed up the sand-blasting operation within 
an interval of not more than five hours. Time and 
material costs came to 0-12381 dol. per square foot, 
including 60 per cent. overhead charges on actual labour 
costs, which amounted to 15 per cent. on the total 
time and material costs. Adding the contractor’s sand- 





blasting charge, the total cost to the owner was 
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0-17381 dol. If the entire application had been done | state of oxidation, aggregation or combination with the | mitting the air within the pores to expand into a 


by contract, some 25 per cent. to 50 per cent. would 
have to be added to provide for a reasonable profit, 
and possibly for additional overhead costs. As, how- 
ever, this would also apply if the painting had been 
done by contract, the comparative cost ratios are 
similar. The owner has obtained nearly seven years’ 
service from similar zinc coatings without maintenance 
cost of any kind, and has assumed a life of forty years 
for accounting estimate purposes. The large difference 
in costs between the first holder, sprayed in 1932, and 


the four sprayed recently, is accounted for primarily | 
No staging was employed ; 


by the following factors. 
the cost of sand was lower ; the operators were experi- 
enced ; there was no experimenting, and a considerable 
improvement has taken place in the spraying equip- 
ment employed. Operators are now able to spray an 
average of over 30 Ib. of zine per hour, covering an area 
of 150 sq. ft., during a working day, and they obtain 
a denser and distinctly better quality of deposit than 
with the equipment used several years ago. 

The same concern has begun the Metallizing of nine 
additional butane holders which were recently con- 
structed and installed at Wilmington, California. Each 
of these has an outside diameter of 10 ft. 7} in., a 
length of 59 ft., and an outside area 2,500 sq. ft.; the 
operating pressure is 125 lb. per square inch. 
of the tanks undergoing treatment are shown in Fig. 2, 
on page 657. Approximately the same costs are 
anticipated as obtained in the case of the four butane 
holders recently sprayed, as the specifications laid 
down and the working conditions are similar. There 
is, however, one factor which will probably affect work - 
ing conditions and results favourably. 
nine butane tanks undergoing treatment are used as 
storage tanks or receivers for compressed air. A 
500 cub. ft. air compressor operates for a few hours 
each morning to fill these tanks to a pressure of 110 Ib. 
persquareinch. ‘The compressor is then shut down and 


all the air necessary for the operation of the two sand- 


blasting machines and the two spray pistols is provided 
from these two tanks for the remainder of the day. 
Obviously, this procedure eliminates all fluctuations, 
oil and moisture, and it probably constitutes the most 
satisfactory compressed-air supply ever used in the 
process, 

The comparative costs of painting and of Metallizing 
may vary with different conditions, but the data 
presented indicate that the process may be used 
economically for the purpose described. The cost of 
comparative protection is strictly an economic factor 
and must be examined from all angles, but it seems 
reasonable to assume from the information presented, 
that Metallized zine will help in reducing the heavy 
annual cost to industry of atmospheric corrosion. : 








THE INSTITUTION 
ENGINEERS. 
(Continued from page 604.) 
Rerracrory MATERIALS. 


OF GAS 


ON the second day of the autumn research meeting 
of the Institution of Gas Engineers, on November 2. 
the 29th Report of the Refractory Materials Joint 
Committee, was presented. The investigation of the 
action of alkalies on refractories has been continued. 
The volatilisation of certain oxides from the interior 
of bricks in presence of sodium chloride has been 
studied by passing gases containing small amounts 
of the volatilised salt over specimens | cm. in diameter 
contained in a silica tube at 1,000 deg. C. The speci- 
men attacked in dry air was coated with a red layer 
of iron oxide; the iron oxide from the centre of the 
specimen had been converted to chloride and then 
back again to the oxide which was deposited on the 
surface of the test-piece. Oxygen had also reacted 
with the sodium chloride, liberating chlorine and 
sodium oxide. The sodium oxide was free to react 
with the specimen. Practically no iron oxide was 
removed from the specimen. The brick was found 
to increase more rapidly in weight in presence of water 
vapour, since the caustic soda liberated readily com- 
bined with the refractory. Migration or volatilisation 
of oxides present in the re‘ractory is considerably 
reduced when reaction with sodium chloride occurs in 
the presence of steam. In some instances the iron 
oxide 8o concentrated at the surface has been found 
to promote the decomposition of carbon monoxide and 
the growth of carbon aggregates under suitable condi- 
tions of temperature. With dry gases, the chlorides 
of iron, calcium and aluminium were volatilised from 
the fireclay, silica and china clay specimens, and this 
volatilisation may have a weakening action on the 
structure of the refractory. Both oxygen and water 


vapour react by liberating chiorine or hydrochloric 
acid, but although volatilisation was diminished, there 
was movement of material within the specimens. 
During the transfer of oxides from one part of the 
brickwork to another there may be a change in their 


Some | 


Two of the | 


| brick material. 
| It has been shown in previous reports that refractory 
| materials change in dimensions when subject to the 
| action of the alkalies. Experiments to ascertain the 
| resulting alteration in strength showed that there were 
| appreciable changes in the modulus of rupture, but 
| that these were not related to the change in dimen- 
|sions. Firebricks showed a marked decrease in 
strength. Sillimanite showed little change, mainly in 
the direction of increased strength. Siliceous bricks 
showed a considerably increased strength because the 
alkali compounds caused the specimens to become 
| more vitrified and to contract in the earlier stages of 
the attack. Silica bricks showed little change. Other 
factors such as the development of glassy material and 
the effect of heat-treatment may exert an influence, 
|and the warning is given that although some of the 
materials have been strengthened by the alkali attack, 
| it must be remembered that the moduli of rupture of 
| these materials have been determined at room tempera- 
| ture, so that an increased strength at 20 deg. C. may 
be converted to a decreased strength at 1,000 deg. C. 
| when fluid alkali silicates have been formed. 

Methane exerts a disintegrating effect on certain 
firebrick materials at high temperatures, though silica 
resists the attack. Iron spots in the bricks appear to 
be the centres of action, carbon being deposited which, 
by its accumulation, causes disruption. The rate of 
attack upon firebricks has been now shown to be 
much slower at 700 deg. C. than at 800 deg. C., and 
the minimum temperature of disintegration is in the 
neighbourhood of 650 deg. to 700 deg. C. 
is decomposed into carbon and hydrogen. During the 
preliminary few hours of treatment, the gas was only | 
slightly decomposed. Later, rapid decomposition of | 
the methane took place, and it was always found that 
the disintegration of the firebrick specimens occurred 
at the same time. A certain amount of carbon monox- 
ide was also formed, this being an indication of the 
reduction of the iron oxide in the iron spots to metallic 
iron. The iron spots act as catalysers, since carbon 
from the decomposition of the gas is mainly deposited 
there. Delayed action sometimes occurs, indicating 
| that the iron is brought to a certain condition before 
rapid decomposition of the gas and disintegration of 
the specimens occurs. 

The work on the action of slags has been continued 
with a research on the corrosive action of lime. For 
| clay products the depths of corrosion (in which the 

brick structure is obliterated) are found to decrease 

| roughly as the alumina contents increase, but the 
depths of penetration of liquid products beyond the 
corrosion zone are found to be at a minimum for bricks 
of about normal fireclay composition. The refractori- 
| ness-under-load test has also been further considered. 
| The recognised variants of this test are the increasing 
| temperature-constant load method and the maintained 
| temperature-constant load test. A third variant, the 
| maintained temperature-increasing load method, was 
| considered with respect to firebrick materials in the 
report for last year. The increasing load test appears 
| to have slight advantages for fireclay and aluminous 
| materials. For silica materials it has a very definite 
advantage, if the average of a number of determina- 
tions can be made, in giving a truer indication of the 
load-bearing capacity of the materials at high tem- 
peratures. On the basis of a single determination, 
however, the increasing temperature procedure is 
probably to be preferred, if only because of the better 
degree of reproducibility of the results. Previous 
reports have stressed the importance of the pressing 
operation in relation to the “ texture” of refractory 
materials, particularly sillimanite and silica brick mixes. 
This year, an investigation has been made of the varia- 
tion in different parts of the pressed block of the 
proportioning of the various grain sizes. The results 
are found to depend on the type of pressing—whether 
from the top only, from the top and bottom simul- 
taneously, or from the top and bottom successively. 
In addition, the granular constitution of the original 
mix is shown to exert a marked effect on the type of 
variation obtained. 

It has been appreciated for some time that measure- 
ment of the apparent porosity of refractory materials 
is difficult to perform accurately, and that different 
methods yield different results even on the same 
specimen. There are indications that the assumption, 
implicit in the method based on the replacement of 
the air in the pores of the sample by a liquid, that all 
| the air has been removed by boiling or vacuum treat- 
| ment, is unjustified. In consequence, the values of 
| porosity obtained are low, and it is found that higher 
| values are obtained by methods involving air expan- 
|sion. An attempt has been made to clarify the situa- 
|tion by an experimental comparison of the different 
| methods. Errors may arise that are inherent in the 
method, and there are also the random errors depend- 
| ing partly on the method and partly on the personal 
equation. Eight modifications of three methods were 
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tested. The air-displacement method consists in per- 








vacuum, the amount present being deduced from the 
pressures; this method gives a reasonably accurate 
result if it be assumed that the pores were originally 
filled with dry air. The displacement method involves 
the replacement of the air in the pores by boiling for 
some hours in water, cooling in the water and evacuat- 
ing while under water; alternatively, the boiling can 
be omitted and the pores filled with paraffin by simple 
evacuation under paraffin. The pore-space is deduced 
from the increase in weight. The water-boiling method 
has both the largest inherent and random error. It 
would seem that a correction of (+ 9 4+ 2-5) per cent. 
of the observed value should be made to figures so 
obtained. This method is, however, generally accepte«|. 
and it is not suggested that it should be abandoned. 
since the basis of comparison with previous figures 
would be lost. It is serious that this method should 
have the greatest random error of any. There is also 
the modified displacement method in which the speci- 
men is evacuated before being wetted with either wate: 
or paraffin. Although it is not proposed that the 
general method of displacement by water should be 
abandoned, it is felt that the modified displacement 
method is the most correct. In this the procedure 
adopted was to place the dried weighed test-pieces in 
an empty vacuum desiccator and evacuate with a 
water pump until a steady low pressure was attained. 
Water was then admitted to the desiccator, maintain- 
ing the reduced pressure constant until the pieces wer 
covered with water. Air was then admitted to the 
vessel and the usual measurements of “ soaked ” and 
suspended ” weight made forthwith. A value for 
the apparent porosity can then be obtained from the 
usual expression. 


Tue Hor-Patcuinc oF RETORTS. 


This report was followed by a paper on the subject of 
refractories: ‘‘ Hot Patching of Retorts by Blow- 
pipe Spray Welding,” by Messrs. T. F. E. Rhead, 
S. K. Hawthorne, and V. H. Deacon, of the City of 
Birmingham Gas Department. The successful repair 
of leaks in gas retorts while hot is a problem, the 
solution of which makes for considerable economies in 
the cost of retort maintenance. At present, attempted 
routine repairs are carried out on many works by 
spraying and gunning with slurries and pastes of 
refractory cement and water, though with very limited 
success owing to poor adhesion of the cement. Gas 
engineers have never been quite happy to use wet 
material on a hot retort, and there have been several 
advocates for experimenting with dry materials. 
Large-scale retort house work in Birmingham has 
recently resulted in the evolution of a successful and 
practical process for repairing leaks in continuous 
vertical retorts. It has seemed possible that dry 
cement powders might be used with local application 
of heat and preliminary experiments showed that 
adherent deposits could be secured by projecting the 
powder on to the refractory surface through an air- 
gas blow-pipe flame. A process based on the projec- 
tion of the cement through an oxy-coal gas flame has 
been developed and has been used successfully on 
vertical retorts. It is claimed that small leaks can 
be effectively repaired by this means, and that the 
process offers an efficient and practical method of pre- 
venting the growth of leaks providing it is applied 
soon after leakage commences. 

The apparatus consists of an oxy-coal-gas blow-pipe 
burner connected with oxygen and gas supply tubes 
and a refractory cement powder feed device, together 
with high-pressure oxygen cylinder, reducing valve, 
safety valve and flexible oxygen and gas connecting 
tubes. The burner gives a small intensely hot flame 
capable of fusing the refractory material fed to the 
point of repair at a rate of 1} oz. to 2 oz. per minute, 
and the most satisfactory repairs have been achieved 
with this rate of feed. Although the process is at present 
limited to localised repairs, work is proceeding towards 
the design of a burner capable of building up retort 
faces over a considerable area. The cement feed device 
permits of a constant feed of powder to the burner 
head. A suitable type is a ‘‘ wash-bottle” in which 
the incoming oxygen blows through a bed of cement 
which is maintained at a constant level by means of an 
internal screwed tube through which the incoming 
powder passes. A by-pass tube is provided so that 
oxygen free from powder can pass to the burner when 
desired. Commercial silica sand can be used with 
this burner by suitably retarding the rate of feed. A 
more fusible cement facilitates the repair work, how- 
ever. Success has been achieved by using a grade 60- 
120 I.M.M. and containing 90 per cent. of silica and 
5-7 per cent. of alumina. The finer material and the 
coarser must alike be removed. When making a 
repair, after removal of scurf from the retort, the 
combustion flues are put under producer gas pressure 
to render all leaks readily visible in the retort as flames 
of burning gas. The manhole cover in the extractor 
casting is removed, and the burner is inserted. The 
gas is turned on and at once ignites at the burner head. 
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The oxygen is then turned on and the flame aimed at the 
leak ; finally the cement powder is admitted with 
the oxygen and the repair commenced. 

It has been found by experiment that oxygen pres- 
sure immediately behind the nozzle should be about 
15 Ib. per square inch and gas pressure at the burner 
head about 0-6 in. W.G. to produce the requisite 
flame about 8 in. in length. The welding flame is 
impinged upon the retort wall at the leak with the 
burner head about 1 in. away from the retort face. 
The burner is moved away from the leak about every 
2 minutes to judge the progress of the repair by the 
diminution in size of the flame through the retort 
wall. After this flame has been completely obliterated 
welding is continued for a few minutes to increase the 
thickness of patch. A hole | sq. in. in area can be 
filled to a depth of about an inch in 10 minutes to 15 
minutes. Prior to the introduction of this process the 
cost of repairs to the Windsor-street retort house was 
1,800/. a year. It is estimated from experience that 
with the welding process the cost will be no more than 
9201. A greater saving than this is expected due to the 
longer retort life between successive cold repairs. 
it is suggested that it should not be technically im- 
possible to use the process to achieve such results as 
the building up of wasted, spalled and flaked zones ; 
the facing of refractories with special coatings and 
glazes ; the elimination of joints where desirable; the 
making of special refractories to meet various needs 
with any desired uniform composition and texture ; and 
the making of refractories with a succession of materials 
to give gradated chemical, physical and mechanical 
properties. 

FREE-BuRNING COKE. 

The morning session concluded with the presentation 
of two papers dealing with coke. Mr. James Jamieson, 
of the City of Edinburgh Gas Department, and Dr. J. G. 
King communicated the results of their experiments on 
* The Production of Free-burning Coke in Continuous 
Gas Retorts.”” Their object has been the production in 
continuous vertical retorts of a coke suitable as a fuel 
for the type of open grate normally installed in houses. 
The novelty in the work done lies in the selection 
of weakly-caking coals, which, when carbonised in 
lump form, combine the advantages of the greater 
combustibility of continuous-vertical-retort coke with 
the higher reactivity associated with cokes formed by 
the carbonisation of coals which do not intumesce to 
form a secondary cell structure. Structure and volatile 
matter are important factors in securing the desirable 
property of combustibility, and it has also been demon- 
strated that a fundamental change takes place at 
temperatures between 700 deg. C. and 800 deg. C., above 
which cokes suffer a marked reduction in ease of 
combustion and of ignition. It was therefore concluded 
that the coke must not be heated above this temperature 
and experience showed that in continuous vertical 
retort practice a combustion chamber temperature of 
900 deg. C. could be used in the upper chambers while 
steaming at the rate of 10 per cent. of the weight of 
the coal charged, provided that the temperature, of the 
lowest chambers was not above 700 deg. C. to 800 deg. C. 

The first step was to find coals suitable for large-scale 
experiment. This was done through the Fuel Research 
Coal Survey. In the first instance, selection was made 
of those coals which had approximately the correct 
caking properties, such that when carbonised in lump 
form did not intumesce to form a secondary porous 
structure, but which had a sufficient caking power to 
form a tough coherent coke of approximately the same 
size as the original coal. Since some reduction of size 
was expected during coking, it was decided to carbonise 
the coal in the form of doubles or trebles or mixtures 
of these, so that as high a proportion as possible of the 
resulting coke would be immediately suitable for sale. 
The nominal size in Scotland for doubles is 1} in. to 
| in., and for trebles 3 in. to 1} in. Certain coals which 
cont ‘ined a white fluffy ash were excluded, although 
their properties were otherwise suitable. The carboni- 
sation plant consisted of a bench of 44 Woodall- 
Duckham continuous vertical retorts, which is com- 
pletely self-contained as regards coal supply, heating 
and collecting arrangements for coke, gas, tar and 
liquor. The retorts have a nominal capacity of 8-5 tons 
per day each for Scottish gas coals. They are 25 ft. 6 in. 
in length by 6 ft. 2§ in. by 8} in. at the top, tapering 
to 6 ft. 64 in. by 19 in. at the bottom. Some 500 tons 
of each of the coals selected were used, all being weakly- 
caking. The normal temperature used during the 
carbonisation of Scottish gas coal is 1,350 deg. C. to 
1,400 deg. C. at the top and about 1,100 deg. C. on 
the check tile near the bottom. After some preliminary 
experiment it was determined that suitable tempera- 
tures were 1,200 deg. C. at the top and 950 deg. C. at 
the check tile. Under these conditions it was deter- 
mined that a throughput of 8 tons to 9 tons of coal 
per retort per day, given steady working conditions 
with about 13 per cent. of steam, would produce a 
coke which contained about 4 per cent. of volatile 
matter. The uniformity of carbonisation was satis- 
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factory ; the coke did not smoke either on discharge 
from the coke chambers or during combustion in an 
open grate. The volatile matter content of the coke 
produced was 3-1 per cent. 

The ash of the first coal used proved to be rather 
white and fluffy and tended to spoil the appearance of 
the fire as the charge burned down, so that it was 
decided to look for other coals which had the required 
characteristics of high combustibility but which pos- 
sessed an ash of darker colour, and to carbonise these 
with lower bottom temperature so as to bring the 
volatile matter of the coke up to about 4 per cent. 
Eventually five Scottish coals were chosen in which the 
ash was satisfactory, and sufficient quantities were 
obtained for carbonisation tests. Owing to the slight 
caking properties of the coals some agglomeration of 
the doubles and trebles took place in the retort, and the 
mean size of the coke discharged was greater than that 
of the coal charged. Over 80 per cent. of the coke 
produced could be sold as lump smokeless fuel and a 
further 10 per cent. as graded stove fuel. This would 
leave only 8 per cent. to 10 per cent. of fine breeze to 
be disposed of, but, as even this breeze is free burning, 
it could be briquetted at a cost of about 3s. per ton 
(taking pitch at 30s. per ton) and marketed at a price 
comparable with that of the lump fuel. The fuel 
compared favourably with Fuel Research Station 
smokeless fuel, and was almost as good as the Edinburgh 
continuous-vertical-retort gas coke. The fuel was much 
more resistant to abrasion than Fuel Research Station 
product (91-4 per cent. over } in. as against 79-7 per 
cent.), and was almost as resistant as the gas coke 
(92-5 per cent.). 

This new smokeloss fuel required for ignition from 
1,230 B.Th.U. to 1,850 B.Th.U., as against 1,120 for 
the standard low-temperature coke and 3,900 for 
Edinburgh gas coke. The cokes made from the several 
coals gave variable results when tested in the grate, 
thus indicating that careful selection of coals is neces- 
sary if the best results are to be obtained. It was 
concluded that all the cokes made in the experiments 
are satisfactory smokeless fuels for the open grate, 
that some give satisfactory performance in the well-type 
grate with little draught, while others require the 
slightly greater draught of the barred grate. The 
reduced temperature of carbonisation and the retention 
of 4 per cent. to 5 per cent. of volatile matter both 
necessarily mean a reduced gas yield, and also a 
reduced thermal output per retort per day. The output 
of gas in the works is not always the main consideration, 
however, and it is considered by the authors that 
whenever the full capacity of the works is not required 
for gas production, the manufacture of smokeless fuel 
of this character would produce increased revenue and 
would avoid shutting down reserve plant, thus rendering 
it more immediately available to take peak loads. 

The coals used gave 10,000 cub. ft. to 12,000 cub. ft. 
of gas per ton, or 52 therms to 60 therms, as against 
16,000 cub. ft. and 76 therms from the Scottish gas 
coals carbonised during 1937 at Edinburgh under 
normal conditions with about 14 per cent. of steam. 
The greater calorific value of the gas obtained by the 
Jamieson-King method would be valuable for enrich- 
ment purposes, and would offset in part the decrease 
of yield of gas of 16 therms to 24 therms per ton of coal 
carbonised. Owing to the lower temperature of car- 
bonisation, the fuel consumption was less than normal. 
The amounts recorded were of the order of 1-5 cwt. 
per ton of coal carbonised, but it was felt that the 
true figure was higher than 1-5 cwt., owing to the 
drain of heat from the neighbouring setting, but was 
probably less than 2-0 cwt. per ton of coal. The 
chief difference in composition from normal Edinburgh 
gas is 3 per cent. to 4 per cent. more carbon dioxide, 
3 per cent. to 8 per cent. more saturated hydrocarbons, 
7 per cent. to 9 per cent. less carbon monoxide, and 
3 per cent. to 7 per cent. less hydrogen. The yield of 
light spirit obtained from the gas varied from 2-46 gal. 
to 2-33 gal. per ton of coal treated, and the removal 
of the spirit from the gas reduced the calorific value 
of the latter by about 25 B.Th.U. per cubic foot. In 
one instance, where heavy steaming was used, the 
spirit contained only 12 per cent. of benzene. The 
spirit from the other coals contained 25 per cent. of 
benzene, 8 per cent. of toluene and 14 per cent. of 
paraffins. It still contained a fairly high proportion 
of unsaturated hydrocarbons. The amount of spirit 
recovered was not sufficient to allow of the determina- 
tion of anti-knock values, but it could be deduced 
from its composition that the octane number would 
not be less than 70. The decrease in temperature did 
not greatly affect the tar yield. 

Dealing with the economic factors, the authors 
noted that to achieve the desired object it was neces- 
sary to introduce two innovations to the normal process 
of gas manufacture ; (a) to select and carbonise only 
those coals suitable in type and size ; and (b) to reduce 
the temperature of carbonisation appreciably. The 
success or failure of a scheme such as this must depend 
primarily upon whether the smokeless fuel produced 
has a sale value above that of continuous-vertical- 








retort gas coke. If it has not, the less revenue from 
the gas would immediately make the process un- 
economic. The authors set out to determine what 
must be the sale price of the smokeless fuel if the 
price of gas per therm was to be retained at the level 
of normal gas manufacture. It was concluded that 
this condition would be met if the lump coke were sold 
at 36s. per ton, the graded breeze at 30s. per ton, and 
the fine breeze at 5s. per ton. A potential market has 
already been created in Edinburgh for a fuel of this 
description, and there is no reason to believe that this 
market will not grow as soon as it is possible to obtain 
contracts for the necessary quantities of coal, The 
authors point out that 3,000 tons of solid smokeless 
fuel are already imported into Edinburgh annually 
and retailed at a price of from 60s. to 62s. 6d. per ton, 
and believe that the preparation of a smokeless fuel 
by the method described in this paper could greatly 
expand this market by providing an excellent substi- 
tute at a lower price. 
(To be continued.) 








THE FUNCTIONS OF CUTTING 
FLUIDS.* 


By Prorrssor H. W. Swirt, D.Se., M.1.Mech.E. 


Havine regard to the fact that swarf is one of the 
chief products of the engineering industry, it is sur- 
prising that we know so little of the mechanism of its 
production. The incompleteness of our understanding 
of the action of cutting tools generally and the lack of 
agreement between experts on many of the problems 
of cutting-tool practice are due mainly to the large 
number of variable conditions which are imposed by 
industrial needs and mask the basic principles of 
cutting action. Of these conditions the use of cutting 
fluids is but one, and the engineer may perhaps be 
forgiven if he has neglected to study it fully, in his 
preoccupation with such matters as tool material and 
form, speeds and feeds, economics of cost and quality 
and in his attempt to keep pace with the new working 
materials and tool metals which are continually becom- 
ing available. Whatever the reason, the mechanism 
of cutting-fluid action has lacked systematic study in 
this country, and for what information we have we 
are largely dependent on the work of Boston and his 
associates in America. ; 

Any understanding of the functions of cutting fluids 
must be based on an appreciation of the mechanism 
of cutting itself, and to this problem workers in this 
country have in the past made notable contributions. 
In the light of this work it is possible at least to form 
some picture of the cutting processes on which the 
action of cutting fluids will need to be superposed. In 
a short paper it is clearly impossible to analyse each 
cutting process in its relationship to cutting fluids. 
It is proposed, therefore, to consider only basic prin- 
ciples, to present some account of the mechanism of 
cutting, to inquire how a cutting fluid might facilitate 
this mechanism and to what extent these facilities are 
provided by the cutting fluids at present available. 


Action or a Cuttine TOOL. 


With the possible exception of grinding wheels, all 
metal cutting tools are fundamentally related to a 
basic form, and for simplicity the planer tool may be 
regarded. as their prototype. The essential geo- 
metrical features of this tool in its relation to the work 
are the cutting edge C, the cutting angle « and the 
clearance angle 8 (Fig. 1, page 660). In order to obtain 
a picture of the cutting action, we shall assume, for 
reasons which will be clear later, that a ehip has just 
broken away from the work, leaving an oblique ae 
of fracture © D. As the tool moves forward relative 
to the work, the material just in front of the point C is 
penetrated and crushed by the point of the tool, and 
at the same time is sheared along the plane C Z. 

(a) If the crushed material is brittle, it disintegrates 
and is expelled, leaving the tool in the position shown 
in Fig. 2a. At the same time the resisting force on 
the tool has increased, and with it the stress in the 
uncut strip C,D, which is under compression from the 
tool, and consequently in shear on oblique planes. As 
the crushing process continues, the shear stress in- 
creases with the tool force, until a point is reached where 
the material fails across a plane C,D, of maximum 
shear and the chip C,D,D is ejected. The cycle of 
operations then repeats itself with C,D, as the new 
surface for attack. 

In this case the face C B of the tool is under pressure 
near the edge C, but relatively little sliding movement 
occurs on this surface. The point C also presses into 
the work normal to its surface Y Z in so far as is 
necessary to clean or burnish any asperities left by the 
shearing action. A certain frictional loss is therefore 
involved by the burnishing action, as well as by the 





* Paper read before the Institute of Petroleum on 
October 11, 1938. 
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expulsion of swarf. The main absorption of energy, 
however, is in disintegrating the material of the work. 

(6) If the material is not brittle it does not disin- 
tegrate at the commencement of the cycle, but forms 
a badly distorted pad, and shears away from the body 
of the work at C,, as indicated in Fig. 2b. As this 
pad develops, the resultant thrust from the tool 
increases in value as before, and its line of action moves 
away from the line Y Z as indicated. This produces 
a condition of combined tension and shear at the end 
of the incipient crack at C,, which therefore tends to 
extend as indicated at C, in Fig. 2c, with a system of 
compression with its induced shear on oblique planes 


in the uncut strip C,D,. As this action proceeds, if | 


the material is ductile the pressure of the tool face 


will bend the heel E of the incipient strip (Fig. 2d) | 


away from the body of the work, opening and further 


ENGINEERING. Dre. 2, 1938. 





85 Ib., leaving “ deformation resistances” of 122 lb. | negative; it must be non-corrosive, non-injurious, 
and 127 Ib. respectively. It is interesting to note, in | non-inflammable and stable. 





| work of deformation was practically the same in the} groups; aqueous solutions, aqueous emulsions of 
|two metals, although their mechanical properties are | soluble oils, straight oils (mineral, fatty or compounded) 

markedly different. Other resistance figures from|and “doped” oils (containing sulphur, graphite or 
the same paper suggest that the total work of cutting | other addition). Of these the solutions and weaker 
| would be sufficient, if no heat went elsewhere, to raise | emulsions have specific heats about twice those of the 
|the general temperature of the steel chips about | oils and about ten times those of the ordinary metals. 
| 1,000 deg. F., and of the cast-iron and brass turnings | Good fluidity also assists heat disposal by convection, 
lrather less. The actual work of deformation would | and here again the aqueous groups are superior, water 
| account for a temperature rise of the order of 500 deg. F., | being a hundred times more fluid than an ordinary 
and friction for the remainder. Of the work of defor-| machine oil at ordinary workshop temperature. On 
mation a certain proportion passes to the stock, while | the other hand, surface tension, which adversely 
| the frictional work is divided between the chip, the | affects the wetting and penetrating power of a liquid, 
| stock and the tool, the last receiving a double share. | is three times greater for water (and still more for 
| Owing to the high local frictional temperature at the | aqueous solutions) than for ordinary oils. 





| passing, the rather remarkable fact that the actual; The cutting fluids in common use fall into four 





extending the crack C, as the tool advances. In| points of contact of the tool with chip and stock, it is 
this way a shaving begins to form and to curl away unlikely that any appreciable fraction of the heat of 
from the face of the tool. The crack C, may not deformation passes to the tool. So far as the tool is 
extend regularly, however. After an initial extension | concerned, therefore, the heating is largely due to 
the bending action occurs under a _ reduced tool | 
pressure, which may be insufficient to continue med B 
crack. As the tool then moves forward, it first bends 
the chip (Fig. 2e), but as it approaches the end of the | 
erack the bending action gives place to shearing, with 
its increased resistance, slipping occurs along some 
plane through C, and the crack extends from C,. This 
relieves the pressure by allowing bending to recom- 
mence (Fig. 2f), and the cycle continues, producing a ee y 
shaving which is more or less severely sheared and | Cc - 
corrugated near its outer surface, but smooth on its | same 
inner surface, owing to the burnishing pressure of the | 
tool face as it is rubbed along it. Although the face | 
of the chip is burnished, however, the surface Y Z | 
may be left with more or less regular “ chatter ” | 
marks, corresponding to the cycle of fluctuating action, 
and therefore bearing some relation to the depth of the | 
cut. The length to which the shavings develop depends | 
on the residual strength of the sheared sections; in | ow 
most cases they will break at some point remote from | z C z 
the seat of operations, probably where they press on | (66:3 8) 
the work after curling back. 

In some cases, particularly with deep cuts in a not 
very ductile material and with large cutting angles, 
the crack extension at C, (Fig. 2c) may be delayed, | 
with the result that the chip is sheared off along a plane | 
such as C,D, before the bending process has fully deve- | 
loped, and short, partly curled chips are the result. 
In other cases, with very ductile material, smaller 
cutting angles and higher cutting speeds, the cutting | 
process is more nearly continuous, long, strong shavings 
are formed and a regular surface is left on the work. 
As with brittle metals, the work surface of the crack C, 
is cleaned and to some extent burnished by the edge C 
of the tool as it follows up, and a normal force necessary 
to carry out this function exists between the tool edge 
and the surface Y Z. 

In this cutting process friction occurs with great 
pressure and considerable sliding on the face of the | 
tool, burnishing friction occurs at the tip of the tool, | 


Fig.1. 








Fig. 2a. 

















| ‘The lubricating property of a liquid under the drastic 
| pressure and surface conditions prevalent in metal 
cutting cannot be assessed by ordinary bearing stand- 
jards. Viscosity, for instance, is no index of this 





Fig. 2d. 
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and a great deal of work of deformation is converted 
into heat as the chip is sheared, torn and bent. The 
smaller the cutting angle the less will be the bending 


friction, and this also applies in the main to the stock. 
| On the other hand, the heat carried by the chips is 
| mainly due to deformation, and only in a lesser degree 
| to friction. 





strain, the more efficient the splitting action on the | 
crack, the less intermittent the shearing and thickening} From the standpoint of efficient cutting the con- 
of the chip and the smaller the cutting force required. | dition of the chips is secondary to that of the tool, 
}and also less important than that of the stock. It 
|must also be remembered that heating tends to be 
Let us now consider in what ways a suitable fluid | cumulative in the tool, while the chips and to some 
may assist in the mechanism of cutting as described | extent the stock are continually carry ing their heat 
above. In the first place, there is clearly an oppor- | @W4y- The primary function of a cutting fluid is 
tunity for considerable saving by lubrication if a| therefore to limit the temperature of the tool. This 
suitable lubricant can be found. The work of actual| can be effected either by prevention or cure; the 
deformation of the chips is largely an intrinsic pro- | frictional heat passing to the tool can be reduced by 
perty of the metal itself, and cannot therefore be | lubrication, or the temperature rise due to the heat 
substantially affected by lubrication. In a general way | generated can be reduced by the cooling action of a 
it is to be expected that those metals which have high | circulating fluid. In principle, prevention is better 
strength and ductility and which are greatly distorted | than cure, and effective lubrication would not only 
in the process of cutting will absorb more energy of | Teduce the temperature of the tool and the stock 
deformation than others, although this is not as yet | (minimising distortion), but would also reduce the 
fully substantiated by test. “| power required for cutting and promote continuity 
Frictional action of more ordinary type occurs | of chip formation and so improve the work. On the 
between the face of the tool and the chip or shaving, other hand, under the drastic conditions imposed by 
and between the tip of the tool and the surface which | Cutting, efficient lubrication is much more difficult to 
it burnishes. The forces which give rise to these two | achieve than efficient cooling, and except with light 
components of friction are difficult to determine | duties and low speeds (where the failure of lubrication 
separately, but tests* indicate that with the cutting | would have no serious consequences) there is greater 
angles normally employed the two forces are of the | 8@fety in a cooling fluid than in a lubricant. There is, 
same order for ferrous metals, while for brass and | Of course, greater virtue still when the two functions 
copper the burnishing force is considerably less. can be combined in a single fluid. A fluid which provides 
From figures obtained by Stanton under certain | efficient lubrication and cooling will not only perform 
experimental conditions for nickel steel and cast-iron | the essential functions of increasing tool life and per- 
at appropriate cutting angles we find, if we adopt his |formance; it will also reduce power consumption, 
suggested value of 0-35 for the coefficient of friction, | prevent distortion of the work, improve accuracy and 
that the total resistances to the tool under comparable | finish, and will also help to remove chips where 
conditions were 250 Ib. and 212 Ib. respectively, while | Recessary. 
the effective frictional resistances were 128 Ib. and| The perfect cutting fluid has (pace sundry manu- 
- - - _| facturers) not yet appeared. Its essential properties 
* Stanton and Hyde, ‘Proc. Inst. Mech. Eng., 1925,| are a high specific heat, fluidity and good lubricating 
pages 17%, et seq. ‘qualities. Its subsidiary requirements are mainly 
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property. It is essentially a surface as distinct from 
& mass property, and for that reason the “ active 
principle” need not be in concentrated form. The 
efficacy of sulphur and graphite, for example, which 
has been demonstrated in a number of cases, is not 
materially improved by additions beyond a certain 
small proportion. Up till the present time no correla- 
tion has been established between the efficacy of a 
cutting lubricant and any other physical or chemical 
properties, and the only satisfactory method of assess- 
ment is by direct test with a cutting tool. 
Cuttine Frum Tests. 

Two kinds of test have been applied in connection 
with cutting properties; in one the endurance or 
performance of the tool is determined, and in the other 
the cutting force or power. The former test takes 
account of cooling as well as lubricating conditions, 
while the latter is essentially concerned with the effects 
of lubrication. Systematic investigations of cutting 
forces with various fluids have been carried out by 
Boston* in drilling, planing and turning operations 
and he has also made performance tests in sawing 
and turni 








ing. 
He found that drill torque was reduced by suitable 
cutting fluids in all cases except free-cutting brass. 





® Boston, Trane. Amer. Soc. Mech. Engng., M.S.P. 


| 
| 54-2 (1932); R.P. 55-1 (1933); R.P. 56-5 (1934); 


R.P. 58-11 (1936). Boston, T’rans. Amer. Soc. Steel 
Testina, page 623 (1933). 
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The maximum reductions were from 7 per cent. with 
free-cutting steel to over 30 per cent. with carbon 
steels and aluminium. The most effective fluids were 
sulphurised oils. Water and emulsions were useful 
with nickel-chrome and high-carbon steels, but other- 
wise straight oils were better. Planing tool tests on 
the nickel-chrome steel gave a similar order of merit 
to the drill tests on this material, although the greatest 
saving in power was 15 per cent. instead of 22 per cent. 
In lathe tests on a low-carbon steel the sulphurised 
oils again behaved well, as did also those oils containing 
lard-oil. The maximum diminution in cutting force 
was 15 per cent. Lather tests on the nickel-chrome 
steel also showed the advantage of sulphurised oil, but 
water and emulsions were found ineffective. 

In considering these figures it will be appreciated 
that since the work of deformation is largely unaffected 
by improved lubrication, the diminution in friction 
is much greater than the percentages shown. 

Performance tests on a machine saw with various 
metals showed a time saving in cutting under fixed 
conditions up to 45 per cent. with a sulphurised oil, 
and this oil also did well in a dulling test. Other fluids 
varied somewhat in their behaviour with different 
metals, a light mineral oil being on the whole the least 
satisfactory. Endurance tests on a lathe turning 
nickel steel showed that for a tool life of 20 minutes 
aqueous solution and emulsions allowed an increase 
in cutting speed of about 25 per cent. and mineral oils 
about 15 per cent. In similar tests on a nickel- 
chrome steel cutting speed increases were about 15 per 
cent. with soda-water or sulphurised oil, 10 per cent. 
with emulsions and rather less with mineral oil. Col- 
loidal graphite in water showed little advantage, but 
colloidal graphite in oil emulsified with water or 
diluted in plain mineral oil gave results superior to any 
of the other fluids. The most effective cutting fluid 
was found to depend on the prescribed tool life, and 
for lives shorter than 13 minutes the greatest cutting 
speeds were permitted by aqueous solutions. 

In order that a cutting fluid shall be effective it 
must be applied in the proper quantity and in the right 
way. Generally, it is considered that an ample flow 
at a moderate velocity provides the most efficient 
cooling action, although Burley* found that variations 
of stream velocity for a given flow had little effect, and in 
some cases where the fluid is relied on to remove swarf 
(as in deep drilling) a high velocity is advantageous. 

There are also certain cases where the volume of 
coolant may properly be restricted. Apart from 
certain metals and operations for which the use of a 
cutting fluid is unnecessary, there are certain conditions 
under which efficient cooling may prove a disadvantage. 
Dempster Smitht found that a cutting emulsion reduced 
the life of a tool when taking fine cuts on carbon steel, 
owing to its quenching action on the heated surface 
pearlite, and it has been suggested that too efficient 
cooling may restrain the flow of surface molecules neces- 
sary to produce a high finish. It has also been found 
that the life of a tool increases as its temperature is 
raised up to a certain point. Hence a coolant is 
inadvisable under conditions which do not heat the 
tool above its optimum temperature. 

The cutting fluid should, of course, be applied as 


close as possible to the point where the cooling action | 
is required, and it has long been the general practice | 


with lathes to apply the fluid to the chip at the point 
of its removal from the stock. If however, as argued 
above, the primary object is to cool the tool, it would 
appear that either a lateral stream on to the tool, or 
one in the direction B in Fig. 3, should better achieve 
this object. There is direct experimental evidence in 
favour of the direction B, for Burleyt found that while 
a given flow from A improved the tool performance by 
34 per cent., and the same quantity from B improved 
it by 70 per cent. He also found that up to a certain 
point the improvements due to two streams A and B 
were cumulative when they operated together. 

The lathe tool presents the most difficult problem, 
because its action is continuous, its cutting speed often 
high and its duty onerous. In a planer the action is 
intermittent and the speed generally lower. In the 
case of a milling cutter the action of any one tooth is 
intermittent, there is ample room to apply fluid and 
each tooth can carry its own supply of lubricant to 
the work. In cases where finish is important the 
amount of heating is generally small, and the cooling 
problem is quite secondary to lubrication ; fortunately 
80, for efficient cooling would be difficult to arrange 
in such processes as screwing, tapping and broaching. 
In this respect grinding is an exceptional case; here 
cooling is the only function of the fluid—lubrication 
would merely destroy the bite of the wheel—and since 
the dimensions of the finished work are important, it is 
the work quite as much as the wheel to which the coolant 
should be applied. 





* Burley, Proc. Inst. Mech. Eng., 1929, page 814. 

t Dempster Smith, Proce. Inst. Mech. Eng., 1925, 
page 392. 

= Loe. cit, 
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Conclusions.—{1) The limited data available appear 
to show that the heat of chip deformation and the 
frictional heat are of the same order, but the heating 
of the tool itself is due mainly to friction. (2) There 
is experimental evidence that a slightly sulphurised oil 
has better anti-frictional properties than other fluids 
for which data are available. (3) For purposes of heat 
dissipation, aqueous solutions and emulsions are 
superior to oils. (4) Conditions in practice vary so 
widely that no single fluid is likely to fulfil all cutting 
requirements. An emulsion with _ sulphonated oil 
base, provided it were stable and non-tarnishing, would 
appear to have prima facie claims to consideration for 
most purposes. (5) There is need for a systematic 
study of the mechanism of action and the overall 
performance of cutting fluids under controlled con- 
ditions representative of practice. 








NOTES ON NEW BOOKS. 


Tue second edition of Professor L. F. Woodruff’s 
Principles of Electric Power Transmission brings up to 
date one of the better-known American treatises on power- 
transmission theory. For some reason best known to the 
publishers, the words “ and Distribution ” are included 
in the title on the binding, though the volume contains 
little or nothing about distribution in the sense in which 
the term is commonly used here. It may be added that 
the action of giving the work two titles is strongly to be 
deprecated as likely to lead to the confusion of librarians, 
and others. Two notable features of this new edition are 
the adoption throughout of the MKS system of units, and 
a clear exposition of the use of geometric mean centres 
in the calculation of induction coefficients. New chap- 
ters have been added on stability and power limits 
and on the calculation of fault currents, including the 
use of symmetrical components. A notable omission 
however, is that of any adequate account of inductive 
interference. There may be some doubt whether the 
inclusion of a very brief account of the mechanical con- 
struction of transmission lines is justifiable ; many other 
constructional problems are at least equally important. 
On the whole, it is probable that such a treatise, 
being necessarily far from exhaustive, should be con- 
fined to fundamental electrical theory. The book is 
published in London by Messrs. Chapman and Hall, 
Limited, at 17s. 6d. net. 





Much progress has taken place in the technical use 
of the materials applied in the development of chemical 
apparatus and plant during the last decade, and 
recently there has appeared an opportune addition to 
the literature on the subject, viz., Fortschritte des 
chemischen Apparatewesens : Werkstoffe, edited by 
Adolf Brauer and Josef Reitstétter (Leipzig: Akadem- 
ische Verlagsgesellschaft m.b.H.), in two volumes, 
price 28 marks each. The editors of this work have 
been assisted by contributions from a large number of 


German patent literature dealing with the materials 
used in chemical plant ; the early references given in 
jeach chapter are supplemented by a more detailed 
| account of the patent in the second half of each volume. 
Commencing with. a study of the light, heavy and 
rarer metals and their alloys, the text proceeds to discuss 
tin and tin-plating, steel technique, including nickel 
and chrome steels, and galvanising operations. The 
earlier parts of the second volume are devoted to a dis- 
cussion of the halogen compounds, silicates, glass, mag- 
nesite, and dolomite, and then proceeds to deal with 
cement, silica, quartz, the phosphates, carbides, nitrides, 
and metallic oxides. The subject-matter has been well 
compressed without omitting essential facts, and the 
text is treated in a logical, comprehensive, and highly 
practical style. It maintains the high standard which 
has characterised the previous volumes of this well- 
known series of German publications dealing with 
chemical plant, a series which has, unfortunately, no 
counterpart in the English language. Patent literature 
has now assumed a position of much importance in the 
chemical industry, and the prominence given to this 
aspect in the present volume is well justified. 








The subject of gas analysis is of importance to 
every industrial chemist. The technique, though not 
difficult to acquire, is somewhat different from the 
ordinary laboratory methods of analysis, and practice 
coupled with a knowledge of the pitfalls is essential 
if accurate results are to be obtained. The student 


tion, and if only for this reason the issue of a book 
entitled Gas Analysis, by Mr. A. McCulloch (London, 
Messrs. H. F’. and G. Witherby, Limited, 7s. 6d. net) 
| is to be welcomed. As Lecturer in Fuels in the Univer- 
| sity of Manchester and the Manchester College of 
| Technology, the author has had wide experience in 
| teaching technical gas analysis, and has written the 
| book primarily for the needs of his students. An 
‘introduction is devoted to the maintenance of the 








notable collaborators, and a summary is given of the ! 


is not too well provided with text-books of instruc- | 
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apparatus and to the measurement and sampling of gas, 
the last-mentioned section referring to the apparatus 
used for sampling, rather than to the precautions to 
be taken to ensure an average sample. Some little 
discussion might usefully have been devoted to this 
part of the subject. The absorbents used in gas 
analysis are then described critically and in the light 
of current scientific literature, with particular reference 
to hydrogen sulphide, carbon dioxide, unsaturated 
hydrocarbons, oxygen, carbon monoxide, and hydro- 
gen. There is in this chapter and others a rather 
curious mixture of standard methods alongside refer- 
ence to methods not yet accepted as standard and 
quite out of the run of methods used by students ; for 
example, the absorption of hydrogen by a mixture 
containing silver permanganate in the presence of 
silvered silica gel hardly seems to warrant mention in 
a students’ text-book. A useful chapter follows on 
the determination of hydrogen, carbon monoxide and 
saturated hydrocarbons by combustion, but reference 
is lacking to the effect of the shape of the vessel when 
determining these gases by explosion. Combustion 
over copper oxide is well described, though no mention 
is made of the destructive effect of the copper oxide on 
the silica-containing tube at higher temperatures. 
The commonly used types of gas-analysis apparatus are 
described. The Orsat, the Buchley-Sinnatt (less often 
heard of), the Bone and Wheeler, and the Haldane 
mine-air apparatus are allotted considerable space, but 
the Hempel apparatus, still in very common use, might 
also have been described. A useful chapter is devoted 
to miscellaneous determinations, and methods for deter- 
mining the calorific value of gases have a chapter 
at the end of the book. It is a useful compilation 
from literature of the known methods of gas analysis, 
and as such will be useful to all chemists, not only to 
students ; the more so because references have been 
fully given, so that those desiring further information 
will know where to look for it. 





The Principles of Motor Fuel Preparation and Applica- 
tion, volume I, by Professor Alfred W. Nash and 
Dr. Donald A. Howes, is now published in a second 
edition at 36s. net by Messrs. Chapman and Hall, 
Limited, London. Having rogard to the size and 
price of the book, the need for a second edition four 
years after the appearance of the first, is a remarkable 
achievement, and must be considered proof that this 
monumental classic is appreciated. The book is not 
only compendious, but also lucid and easily read. 
Copious bibliographies indicate the rapid march of 
progress in the subject and the vigilance of the authors 
in following the various movements. A new chapter 
on pyrolysis and polymerisation processes attests the 
outstanding development of the past three years, and 
students of the subject, as well as busy practitioners, 
are fortunate indeed to have suck a guide in this newly 
discovered territory. 


That ‘the best ‘ trouble-shooter’ is the man who 
never has to shoot trouble,” is the key note of Mr. J. W. 
Anderson’s Diesel Operators’ Manual, published by 
Messrs. McGraw-Hill Publishing Company, Limited, 
London, at 15s. This book has been written at the 
suggestion of insurance underwriters, and all the 
principal germs of Diesel-engine disease—cooling, 
lubrication, misalignment, dirt and neglect—are 
treated with the clear diagnosis of a practised hand. 
The author discusses installation, maintenance, repair 
and re-installation with great clearness and his con- 
clusions are driven home by a number of actual “ case 
histories,” showing that prevention is better than cure. 





Although a number of new types of indicators have 
been evolved for use in testing high-speed internal- 
combustion engines, the pencil type of indicator still 
holds its own for larger engines running at wg up 
to 300 r.p.m, It is even claimed that reasonably satis- 
factory diagrams can be obtained with some indicators 
of this type at speeds up to 500 r.p.m., although it is 
probable that inertia effects would then affect the 
accuracy of the diagram to a marked degree. In a 
recently published book on Autographic Indicators for 
Internal Combustion Engines, by Mr. J. Okill, M.Eng. 
(London: Messrs. Edward Arnold and Company, 
price 5s, net), the author discusses some of the defects 
of the pencil type and the methods of estimating and 
allowing for these. The book is a small one, of 88 pages, 
30 of which are occupied with historical and descriptive 
matter which could equally well be obtained from 
manufacturers’ catalogues, while no reference is made 
to the records of careful and informative experiments 
which have been published in past years. A good deal 
of useful information and a number of valuable hints 
based on the author’s personal experience are, however, 
incorporated in the remaining matter, which includes 
diagrams showing the effects of heating and distortion 
of indicator piston and barrel, and the improvement 
obtained by water-cooling the barrel. The author’s 





662 ENGINEERING. 
method of testing inertia effects by inserting a screwed 
stop in the indicator barrel underneath the piston is 
of interest, but he gives no information regarding the 
results of this test, and it may be considered somswhat 
doubtful whether it would give correct indications 
where the rise of pressure is extremely rapid. Very | 
little new information is given on reducing gears, 
although some useful methods of checking the accuracy 
of them are described. With opposed pistons, as these 
do not move at equal rates the diagram obtained will 
depend upon which piston is actuating the reducing 
gear; the author, in descriptions of special reducing 
gears for this type of engine, quotes a factor which is 
used in practice but does not discuss its derivation. 
Other matters dealt with are the use of out-of-phase 
diagrams, types of cocks and valves, and the use of the | 
Okill pressure indicator for checking compression | 
pressures and maximum pressures. The final chapter | 
describes different makes of pencil-type indicators | 
without, however, any discussion or criticism of possible | 
defects. Although the scope of the book is somewhat 
limited, it may be considered to be a useful addition to | 
the current literature on the subject. | 


BROOKHIRST SWITCHGEA 


MESSRS. 





The problem of rainfall and run-off has now been 
under consideration for a very long time and 
generally regarded by those interested as being very 
complicated. The prediction of supplies is even to-day 
not sufficiently accurate to be satisfactorily accepted. 
In many cases the literature on this subject appears 
in the form of short essays, and even these are widely 
acattered. A new book now appearing entitled | 
Die Hochwasservoraussage, by Dr.-Ing. Josef Wallner, | gives a contact pressure of 3 lb. when the switch is in 
attempts to correlate the existing knowledge on the! the “ on” position. The method of hinging the two 
subject and also to correct certain methods of estima-| parts makes the contacts self-aligning. The fixed 
tion. The first part of the work is a summary of the | contacts are of heavy section, and are mounted on a 
conditions as affected by the weather and rain,| gtee] frame which is attached to the fixed comple- 
the corresponding run-off, &c. In the second part| mentary die-cast supporting plate. They are insulated 
the author examines the influences which are together | from the frame by heat-resisting Bakelite sleeves. 
responsible for heavy discharges. The book, from the| Ax will be seen, the handle is designed to give a good 
well-known publishers Messrs. Julius Springer, Berlin, | grip and a positive snap action is provided by an over- 
is well illustrated and its general production is| centre spring which is mounted on a removable plate. 
of the high standard associated with this firm. The | The supporting plate is 5% in. square, and the projec- 


Is 








Fic. 





50 marks. | tion behind it is 4} in. A cavity 5} in. square and 
| 4% in. deep, is all that is required to house the unit. 
The supporting plate is fitted over the cavity and is 
Id in position by four screws. 

The Isofuse switch is suitable for dealing with 
| currents up to 15 amperes at 440 volts, or 30 amperes 
at 220 volts. On test it has successfully cleared a 
prospective short-circuit current of 1,000 amperes at 
440 volts and a power factor of 0-3 six times in succes- 
s10n. 


price is 7 








THE *“ISOFUSE”" SWITCH. 


Tue quick make-and-break switch which has recently 
been placed on the market by Messrs. Brookhirst 
Switchgear, Limited, Northgate Works, Chester, under 
the name of Isofuse, embodies re-wirable fuse elements, 
and is designed for “ building-in.” As will be seen 
from Fig. 1, it is constructed in two parts, each of | 
which is mounted on a die-cast metal plate. 
these plates supports the fixed contacts, and the other 
the fuse carrier and moving contacts which in the 
illustration are shown withdrawn and dismantled 
for inspection. When completely assembled and 
mounted, as illustrated in the back view reproduced | 
in Fig. 2, the moving contact portion can be removed | 
to give safe access to the fuses. This is done by | 
loosening one non-removable screw, which is visible in | 
Fig. 1 at the top of the cover plate. To ensure that the 
fuse carrier cannot be withdrawn unless the switch is in 
the * off’ position, a mechanical interlock is provided 
which consists of a specially shaped steel plate at the 
handle end of the fuse carrier. A similarly shaped 
opening is made in the fixed contact-supporting plate 
through which the fuse carrier can be withdrawn. 
When the plate has passed through the opening, the 
profile of the porcelain fuse carrier prevents any turn- 
ing movement which might connect the moving 
contacts to the live fixed contacts during withdrawal. 
The special shape of the opening also prevents the 
replacement of the moving-contact assembly and fuse 
carrier in any but the correct position. 

The porcelain fuse carrier, on which the moving- 
contact assembly is fixed, is itself mounted on a steel 
bar, from which it is separated by an asbestos tube. 
This tube provides a cushioning effect and prevents 
the impact which occurs when the switch is operated 
from being transmitted to the porcelain. The fuses 
themselves are connected between the moving contacts, 
sccess to them being obtained hy removing two screws 
which fix the porcelain cap, as shown in Fig. 1. Each 
tuse has a separate fusing chamber and gas vent. When 
the fuse blows, the cooled gases are thrown clear of the 
contacts and the fusing is damped by asbestos pads. 
Both fixed and moving contacts are of the butt type. | 
Each moving contact consists of two parts, the contact | 
proper and the base piece to which it is hinged. In | 
addition to the hinged connection, continuity, it is | 
claimed, is ensured by a flexible copper strip which is | 
taken from the contact proper to the fuse terminals in | 
the carrier. The contact parts are of heavy section | 
die-cast aluminium bronze. It is also claimed that this | 
gives a smooth finish and good wearing qualities. A 
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STEAM DRIFTERS: TANK AND 
SEA TESTS.* 
EpwarD F. H. Topp, B.Sc., 
(Concluded from page 602.) 


By J. and Ph.D. 


Seaworthiness Tests.—V essels of the drifter type have 
often to work under severe sea conditions, relatively to | 
their size. Previous to these tests, the opinion had | 
been expressed that large buoyancy at the fore end of | 
the ship was desirable to secure seaworthiness. Ex peri- | 
ence with other types of ship has shown this not to be 
In particular, several much larger fishing | 
vessels have been built to a form, determined by tank | 
tests, with a very fine fore body, and have shown them- | 
selves more seaworthy than the earlier type with a | 
fuller fore end. | 

The wave-making apparatus in the tank was not 
capable of generating sufficiently large waves to corre- 
spond to the normal size of tank model such as was used 
in the resistance and propulsion experiments. Smaller 
models were, therefore, made, in wood, about 4 ft. 9 in. 
in length; which not only permitted a relatively high | 
sea to be obtained, but also allowed two different | 
models to be towed at the same time through the same | 
set of waves so as to obtain a direct comparison. Three | 
models were made, numbered 1757, 1759 and 1760. 
The first two were identical, except for size, with models 
1744 and 1748, respectively. The third model, 1760, 
was a modified tank design with increased draught aft 
and increased freeboard forward. These alterations | 
increased the draught aft by 1-5 ft., Fig. 8, making it 
10-19 ft. The freeboard forward was made 11-75 ft. 
as on the standard drifter. The fore-body lines were 
closely similar to those of model 1748, and at the after 
end the increased draught was incorporated with as 
little change as possible in the lines. Particulars of 
these models are given in Table VIII. 

Inclining experiments were made to get the centre 
of gravity at the same vertical position for each model, | 
and the rolling periods were obtained in smooth water | 
and the ballast adjusted to give the same transverse 


| 
| 





* Paper read before the Institution of Engineers and 





compression spring, which is recessed in the porcelain Shipbuilders in Scotland on Tuesday, November 8, 1938. 


carrier and bears on the free end of the contact proper, | Abridged 
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fitted with 
| rudder, fixed in the centre plane, but no propellers 


|radius of gyration. Each model was 
were used. Arrangements were made for the water 


|shipped during any experiment to be collected for 


Taste VIII. 


Model Model Mode! 
1757 1759. | 1760. 
Admiralty | pan, | Modified 
Design 7 standard rex Tank 
Length B.P., ft. x6 86 86 
Beam, ft. .. od 18-58 18-58 | 18-58 
Draught forward, ft. 5-17 6-39 | 6-89 
- amidships, ft. 7-96 7°54 | 8-54 
a aft, ft. .. 10°75 8-69 | 10-19 
Free board, forward, ft. 11-75 8-5 | 11-75 
amidships, ft. 4-2 4-6 | 4-6 
ee aft, ft. af 4-75 4-9 | 4-9 
Displacement, tons oy .-| 185 179 | 188 
Centre of gravity above top of | 
keel, ft. rm ab --| 68 6-8 | 6 
Transverse GM, ft. on - 2-43 1-48 | 2-05 
| Resisted rolling period of ship, 
secs. : ; y 3-8 49 | 4-2 
Scale m Js os 


measurement. The models were towed by a bridle at 
bow and stern, adjusted until each model ran steadily 
without a list at a uniform speed, meeting the wave 
crests at a slight angle on the port bow. No restraint 


| was exercised that could affect free rolling, pitching or 
| heaving. The models were towed in pairs, No. 1757 
| being towed with each of the others in turn, and all 


the tests were repeated with the models reversed in 
position in the tank to obviate any differences due tu 
the waves not being exactly the same across the tank. 
The results of these experiments are summarised in 
Table IX, opposite. 

The first tests in the regular waves demonstrated the 
importance of sufficient freeboard forward. Models 
1757 and 1760 each had 11-75 ft. against the 8-5 ft. of 
model 1759; the latter sank, while the other two re 
mained nearly dry. The tests in the irregular seas 


' showed clearly the superiority of model 1760 over 1757. 
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which was wholly due to the form of hull. Some ex- 
periments were also made in which the three models 
were released when head-on to régular waves of length 
125 ft. and height 8 ft. They were left free for some 
20 minutes, and suffered from violent rolling and pitch- 
ing, but no water was shipped by any of them. All 
three eventually drifted before the waves, fore and aft, 
with their sterns to the oncoming waves. These rough 
water experiments demonstrated that the Tank type 
of. hull, when associated with the same freeboard for- 
ward as the standard drifter, was somewhat superior 
in seaworthiness, in addition to the propulsive advant- 
ages already demonstrated. 


Parte LX, 
Model 
Rough Water | 
Conditions. 1757 1759 | 1760 
Standard Tank. | Modified 
Tank. 

Kegular waves| A little water Shipped No water 
of 125 ft. length | shipped over | water over | shipped: 
and 8 ft. height | bow and stern | bows, and | quite dry 
(crest to trough). | at beginning and | sank after | at end of 

|} end of run, but | passing 62 | experi- 
otherwise re- waves. | ment 
mained dry 
} 

Irregular sea,| Took water over Took a 
mainly composed | bow and stern on | little water 
of steep, short | first rough por- | over bow 
waves with ation, and was | ineach 
series of longer | about three- | rough por- 
and lower waves | quarters full in | tion and 
passing through | the calm period. | was less 
them on each | Model sank soon than a 
run. The models | after entering quarter 
passed through | second rough full after 
two very rough | period passing 
portions with com- both rough 
paratively smooth | portions. 


water between. 


Part III.—Conclusions.—The results in Part I show 
the standard of efficiency in typical drifters of the 
present fleet, while the results of the model experiments, 
given in Part II, indicate some possible improvements 
in the shape of hull, in the propeller design and in the 
details of the stern arrangement. Other economies 
could be made in the engine and boiler installation, 
leading to decreased coal consumption. 

(a) ‘Ihe temperature at the base of the funnel was 
about 770 deg. F. If this could be reduced to 470 
deg. F., and the heat used effectively, a saving of from 
10 per cent. to 15 per cent. in fuel would result. This 
would require some system of forced draught, using 
the funnel gases to preheat the combustion air. 

(6) The lagging of the boilers and steam pipes could 
be considerably improved, and the cylinder covers 
could also be lagged. 

(c) A funnel damper would save coal when drifting 
with banked fires. 

(d) Boiler circulators would help to keep the plates 
and tubes clean, and soot blowers would also be an 
advantage. 

(e) The referred mean pressure in the three ships 
varied between 31 Ib. and 34 lb. per square inch. If 
this could be increased to nearer 40 lb. per square inch 
a considerable improvement in coal consumption should 
be obtained. Such an improvement has been found in 
certain drifters in which the high-pressure cylinder was 
reduced by fitting a liner. 

(f) Feed-water heaters could be used with advantage. 

(g) Superheated steam could not be used on any 








existing drifters without expensive alterations to the 
engines, which are designed for saturated steam. 

(h) The three drifters tested were found to be develop- 
ing only about 68 per cent. to 77 per cent. of the trial 


power. In a new vessel the engine should be designed 
to work at nearly full load, thus reducing the mech- 
anical and thermal losses. A suitable engine would 
appear to be a three-cylinder, semi-uniflow type, with 
cam-operated valve gear. Such an engine would use 
superheated steam, but is otherwise simple and well 
within the skill of the drifter driver to operate effici- 
ently. The pumps would be driven independently 
and possibly a Michell thrust block and a regenerative 
type of condenser could be used. 

The lowest coal consumption on the tests was 1-76 Ib. 
per indicated horse-power per hour. It is estimated 
that the improved lagging, attention to boiler details 
and the use of forced draught would reduce the con- 
sumption by 10 per cent. at least. The thermal effi- 
ciency of the engine should be capable of some 20 per 
cent. improvement by increasing the referred mean 
pressure and using feed heating, and if a semi-uniflow 
engine were used, as suggested, the mechanical efficiency 
could probably be raised by 5 per cent. If all these 
alterations were made in the machinery installation for 
a new ship, the coal consumption should be decreased 
to 1-2 lb. per indicated horse-power per hour. 

To show what these economies mean to the drifter 
owner, it is necessary to obtain some general idea of 
the money saving to be anticipated. The coal con- 
sumption figures for the three trips to the fishing 
grounds show that of the total coal consumed, some 

2, 74 and 25 per cent. was burned while on the grounds 
in the Ocean Rambler, Ocean Reward and Ocean Vim, 
respectively. The first two were away from port about 
24 hours, and the difference in the amount of coal used 
at the grounds was probably due to the much finer 
weather experienced by the Ocean Reward, requiring 
less use of the main engine in keeping the vessel up 
to the nets. The Ocean Vim was away some 46 hours, 
since the first night’s catch was not sufficient, and 
hence, although the weather was intermediate in char- 
acter compared with that for the other two drifters, 
the greater time at the nets increased the coal con- 
sumed there. The percentage will also vary consider- 
ably with the distance that the drifters have to go to 
reach the herring. For the purpose of comparison, 
it has been assumed that 20 per cent. of the coal is 
used while fishing. 

The owners have supplied figures for the total coal 
consumed at the Scottish and East Anglian fishing 
grounds by the Ocean Rambler and Ocean Reward in 
1936 and 1937. In the two years these vessels made 
156 and 150 fishing trips and consumed 600 and 592 
tons, respectively. Most of the trips from Yarmouth 
lasted two days, while in the Scottish season some 
40 per cent. were two-day trips, the remainder being 
of one day only. Taking the average consumption 
per year as 300 tons, and assuming that 20 per cent. 
of this is burned while fishing, the consumption for 
steaming purposes is 240 tons per year. The coal used 
at Yarmouth cost 38s. 6d. per ton, which gives a total 
cost for 240 tons of 4621. 

The indicated horse-power for a vessel built to the 
lines of 1744, that is, the standard type, at 9 knots, is 
212. By adopting the form of 1748, and the changes 
in propeller and stern arrangement discussed in Part II, 
this power could be reduced to 126, which would mean 
a saving of 97 tons of coal per annum, or of 187/. If, 
in addition, the various suggestions put forward above 
were applied to improving the performance of the 
engine and boiler plant, decreasing the consumption 
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from 1-76 lb, to 1-20 lb. per indicated horse-power, the 
consumption of 143 tons per annum for the modified 
hull design would be reduced by a further 45 tons, 
costing 87]. Thus, of the present cost of 462/., some 
2741. could be saved by the changes suggested in this 
paper, a reduction of about 60 per cent. 

The displacement of the original design was 185 tons, 
and that for the modified ship was 179 tons. This 
reduction will be more than balanced by the reduction 
in machinery and bunker weights, so that the new 
vessel would have greater’ carrying capacity than the 
old, Moreover, the cost of the machinery installation, 
even with the refinements suggested, would probably 
be considerably less than before if a sufficient number 
of new drifters were built, 








ROAD CONFERENCES IN THE 


UNITED STATES. 


In so vast a country as the United States, where 
extremes of climatic conditions are experienced and 
where the nature of the terrain is so varied, the problems 
of the highway engineer touch almost every aspect of 
construction and maintenance. That these problems 
are many-sided and cover a wide range is at once 
evident on glancing at the list of subjects discussed at 
the several road conferences held regularly in that 
country. As many of these topics are of interest to 
engineers in other parts of the world, we give a sum- 
mary of the more important subjects discussed at the 
Seventeenth Annual Meeting of the Highway Research 
Board, at Washington, in December, 1937, the report 
of which has been recently published.* One of the 
first contributions was on “Safety and Speeds as 
Affecting Highway Design,’ by Mr. Fred Lavis, who 
referred to the contention that highways should be 
designed to permit of safe travel at speeds of 100 m.p.h., 
and at even higher speeds in the future; and also to 
the fact that the complaint had been advanced that, be- 
cause of speed limitations, highway-engineering practice 
was not keeping abreast of motor-vehicle design and 
traffic requirements, with the result that, at the time 
they were opened for traffic, they were on the point of 
becoming obsolete. Among the reasons for this was 
inadequate width of roadway or right of way ; insuffi- 
cient number of traffic lanes or their width; the need 
of firm, wide shoulders ; obstruction due to stopped or 
slowly-moving vehicles ; level crossings of other high- 
ways or railways; inadequate sight distances and 
similar factors ; insufficient superelevation; and poor 
illumination at night. While all these points would 
be taken into consideration by the designer, as well as 
the probable future density of traffic, the funds at his 
disposal were not unlimited. Some attention must be 
given, therefore, to the economic effect of interest and 
depreciation charges incurred in constructing to-day 
facilities that would not be used for many years. 

Mr. Lavis was also of the opinion that, even if motor 
vehicles were capable of continuous travel at 100 m.p.h., 
drivers were not physiologically able to maintain that 
speed, so that, apart from questions of safety, the great 
expense of providing roads designed throughout their 
entire lengths for such speeds would not be justified. 
The author considered that the great need for several 
years to come was increased traffic capacity, and that 
maximum capacity was reached at comparatively low 
speeds, probably less than 30 m.p.h. It may be interest- 





* Highway Research Board. Proceedings of the Seven- 
teenth Annual Meeting. Edited by Roy W. Crum, 
Washington, D.C. 
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ing in this connection to recall that Major F. C. Cook, |as the force became greater, while the others needed | gave details of the various contraction and expansion 


of the British Ministry of Transport, in a communica- 


tion to the British Association this year, said that the 
maximum capacity of a one-way traffic lane was 


achieved at 20-5 m.p.h. (See page 435, ante.) 

The Committee on Anti-Skid Properties of Road 
Surfaces, under the chairmanship of Mr. George E. 
Martin, of the Barrett Company, reported on apparatus 
for determining skid-resistance of pavements. Two 
general methods of measuring skid-resistance had been 
used, one a laboratory method and the other a field 
method. In the former, the various factors could be 
controlied, but the results could not be applied to 
existing road surfaces. New road surfaces tested under 
laboratory conditions did not always give the same 
effects as when tested in the field. The crucial point 
was whether a particular stretch of road was danger- 
ously slippery or not, and this could only be deter- 
mined reliably by the field method. It had been the 
usual practice to divide the skidding of motor cars on 
a road into three elementary types : (i) skidding straight 
ahead with the wheels locked by the brakes ; (ii) skid- 
ding straight ahead as the brakes are applied and the 
wheels are on the point of locking and sliding ; (iii) skid- 
ding sideways on a curve without the brakes being used. 

In practice, most skidding accidents were a combina- 
tion of either of the first two types with the third, 
while a sideways skid often occurred on a straight 
stretch as well as on a curve. Machines had been 
devised which would measure the coefficient of friction 
between the tyres and the road surface during the 
occurrence of the three types of skidding, but, because, 
the second type was very difficult to control, most 
investigators had confined themselves to the measure- 
ment of the first and third types. The field method 
was used in two forms, trailers and single wheels 
attached at an angle to the towing vehicle. In the 
former, ordinary automobile tyres might be used and 
the behaviour of the trailer was similar to that of the 
ordinary car; in the latter, single wheels were dragged 
along the road at an angle to the line of progress and 
the sideway restoring forces were measured. The 
latter type of machine had been used by the British 
Ministry of Transport for some years, in the form of 
a motor-cycle and sidecar. The wheel loads adopted 


are 440 Ib. on the front wheel, 700 Ib. on the back, and | 
It has been found that | 


360 Ib. on the sidecar wheel. 
danger spots could be detected readily by routine test- 
ing of highways, but each individual section of road 
had to be tested ; generalising from tests of road surface 
types was not sufficient. Either the longitudinal co- 
efficient or the sideways force coefficient was satis- 
factory for the determination of relative slipperiness. 


Tyres should be of uniform tread design and composi- 


tion and should be kept inflated to a uniform pressure. 
The tests should be run while the road surface was wet. 
The following values of the sideways force coefficient 
showed the manner in which a concrete surface varied 
between dryness and wetness: road dry, 0°85; rain 
just starting, 0-71; surface just wet, 0°49; raining 
heavily, 0-55 to 0-61; road drying, successively in- 
creasing from 0°51 to 0-85, 

In a paper entitled “ Relations Between Curvature 


and Speed,” Mr. Merritt L. Fox described some tests | 


carried out on the General Motors proving ground. 
Almost every year, he said, manufacturers produced 
cars that were capable of greater speeds and safety 
than their predecessors, yet a driver was rarely justified 
in travelling at the top speed of the car, because the con- 
ditions of the road were not suitable. This hmitation 
was particularly noticeable on curves. In order to get 
data that would enable the designers to produce cars 
as safe as possible to handle, practically every model 


of American car, and the more interesting models of | 
other countries, had been tested during the past three | 


years. Each car was driven on a circular path at con- 
stant speed and measurements were made of the steer- 
ing angle, the angular position of the car on the course, 
and the side roll. The procedure was repeated at 
higher speeds until the limit of safety was reached, Lf, 


to be steered away from the direction of the force. The 
author stated that there were many vehicles of which the 
oversteering properties caused the rear wheels to follow 
a track that was outside the track of the front wheels, 
necessitating more than 17 in. extra width of traffic lane. 
| He considered that at least 1 ft. should be added to the 
width of the lane for each 10 per cent. of the maximum 
|} cornering ratio that could be developed—cornering 
ratio being defined as side force divided by weight, 
| which others had called the coefficient of friction. 
When a road was covered with ice, a reasonable co- 
| efficient of friction was 0-1, a value that corresponded 
| to a superelevation of approximately 1-25 in. per foot. 
Tests made by the author indicated that a cornering 
| ratio of 50 per cent. was the maximum value that could 
| be obtained under good conditions, which, added to the 
minimum coefficient of 10 per cent. mentioned above, 
made a total permissible cornering ratio of 60 per cent. 
| It would be obviously impossible to build a highway on 
| which it would be safe to drive a car at maximum speed 
| when the surface was slippery, but, assuming that the 
maximum speed of 100 m.p.h. was used only when the 
| conditions were ideal, a minimum radius of 1,100 ft. 
and a superelevation of 1 in 10 would allow a good 
| Seiver to negotiate the curve successfully. 

| Experiments directed to the improvement in the 
| illumination of roads were described by Mr. Kirk M. 
| Reid, Cleveland, Ohio, under the title “ Seeing on the 
| Highway.” It will be convenient to consider these in 
| conjunction with the same author’s paper, “‘ Effective 
Street Lighting,” read before the Twenty-Fourth 
Annual Highway Conference, held in February this 
vear, at the University of Michigan.* The National 
Safety Council recently published an analysis showing 
that, since 1930, night fatalities throughout the United 
States had increased 28 per cent., as compared with 
an 11 per cent. decrease in day fatalities. At night, 
with only one-quarter of the total 24-hour traffic, 
60 per cent. of the traffic fatalities occurred. Examina- 
tion showed that poor visibility was one of the most 
important single factors in the abnormal proportion of 
night accidents. Extensive studies made by insurance 
companies, safety organisations and by city and state 
officials had shown that improved illumination had 
reduced the night accidents by one-third, one-half or 
even more, at a cost less than one-third of the losses 
prevented by the improved lighting. Some new 
measuring instruments had been developed during the 
| course of these studies. One of them, the Luckiesh- 
| Moss visibility meter, enabled an observer to measure 
the visibility of obstacles and of other road features 
| that were important for safety, such as the centre line. 
Another instrument was the Luckiesh-Taylor 
| brightness meter, with which measurements could 
be made of the brightness of small areas of roadway at 
| the angles at which they were seen by the motorist 
and pedestrian. For one set of researches, an elaborate 
| test model highway was built, 250 ft. long and to one- 
eighth scale, so that it represented a road 2,000 ft. long. 
It was so made that five different pavement surfaces 
could be used, and three lighting systems—sodium- 
vapour, mercury-vapour and incandescent lamps— 
separately controlled and capable of being varied in 
power, spacing, height, arrangement, and light distribu- 
tion. It was found that equal visibility was obtained 
| from the three sources with equal amounts of light 
| similarly distributed, though not with equal wattage 
or equal cost. Uniform illumination over the whole 
road surface was especially important. New types of 
lamps had been developed with internal reflectors 
or with prisms in the globe that, when mounted 
at a suitable height and position over the road, 
increased the lighting effect as much as six times 
that previously obtained without increasing the size 
or number of lamps. The sodium-vapour lamp was 
nearly three times as efficient as the old incandescent 
|lamp; its broad distribution made it particularly 
| effective on wide highways and it had been adopted 
| for the new bridges at San Francisco. The mercury- 


| 











when a rubber-tyred wheel was travelling along a | vapour lamp was about twice as efficient as the old incan- 
straight road under ideal conditions, a force could be | descent lamp. The Illuminating Engineering Society 
applied at the hub at right angles to it, it would need | set up a committee of authorities, representing the 
shows 100 Ib. thrust to deflect its course | deg. To} Bureau of Standards, various laboratories, universities, 
keep the wheel on its original course with this side manufacturers and traffic engineers, to draw up a Code 
thrust in action, the wheel woud have to be steered | of Street Lighting and a Code of Highway Lighting. 


1 deg. towards the force. This inclination was called 
the slip angle. The behaviour of a car on a curve was 
largely affected by the centrifugal forces, which would 
be usually of different values on the front and rear 
wheels due to the unequal distribution of weight. The 


wheels at the heavier end of the vehicle would have | 


to assume the larger slip angle. It was found that 
some cars had a larger slip angle at the front end than 
at the rear; such cars, which required a greater steering 
angle than those in which the slip angles were equal, 
were said to be “ understeering.”” On the other hand, 
there were cars in which the reverse conditions hold ; 
these were said to be “ oversteering.’”’ The former 


required the driver to steer towards the side from which 
the force was coming and to increase the steering angle 


|The three outstanding conclusions were :—(a) Higher 
| mounting heights add greatly to the effectiveness of 
a lighting system by reducing glare; (6) pendant 
lamps throw fully 50 per cent. more light onthe roadway 
than upright lamps of equal size ; (c) and lamps should 
always be mounted as far as conveniently possible over 
the roadway. 

Finally, we may refer briefly to some of the papers 
presented at the Twenty-Fifth Annual Conference on 
Highway Engineering held at the University of Illinois 
in March of this year.* In an account of the “ Use 
of Joints in Concrete Pavements,’’ Mr. F. V. Reagel 


* Proceedings of the Twenty-Fourth Annual Highway 
Conference, University of Michigan, Ann Arbor, Michigan. 








| joints, and their spacing, in roads built in Missouri 


since 1923. A properly-formed and well-maintained 
transverse contraction joint was less objectionable 
than an ordinary natural transverse crack. Prac- 
tice was tending to a closer spacing of joints, 
although it was known that the number of cracks 
prevented was much less than the number of joints 
added. Contraction joints also assisted in prevent- 
ing blow-ups, or buckling, and corner cracks, a 
common explanation being that joints facilitated 
improved maintenance. They also assisted in pre- 
venting the infiltration of dirt and sand that lodged 
in the cracks and so tended to increase the total length 
of the pavement. Further, blow-ups that occurred 
more frequently where joints were absent tended to 
allow cracks to open wider, thereby permitting more 
infiltration, resulting in a decrease in the ability 
to transfer load across the cracks and causing more load 
cracks at corners. Another cause of the reduced 
number of blow-ups and corner cracks was that the 
joints limited the length of the slabs, producing a much 
lower maximum tension in the concrete. Although the 
use of expansion joints had completely prevented the 
occurrence of the blowing up or buckling of the slabs, 
they apparently caused excessive transverse cracking. 
The explanation offered was that with numerous 
expansion joints the concrete could elongate without 
developing any appreciable stress. No elastic defor- 
mation was produced. Any subsequent contraction 
immediately developed tension leading to rupture. 
But if the slabs were given less room for expansion, 
more compressive deformation would be developed ; 
then, when contraction occurred, the forces that would 
otherwise cause tension acted in a large measure only 
to relieve compression. 

In presenting a paper on “ Trends in Design anc 
Construction of Suburban Thoroughfares,” Mr. B. C 
McCurdy said that he did not advocate that every 
highway out of every city should be built with the 
anticipation of suburban development, but that it 
was necessary to consider whether the territory would 
remain as it was or would be developed by industry 
or as a residential suburb. It had been demonstrated 
that a 40 ft. pavement in a suburban zone would not 
suffice for trunk-line traffic moving in opposite direc- 
tions. Highways that were likely to become suburban 
should be made 3 ft. above or below the general land 
level and provision made for two slabs each 24 ft. 
wide, separated by a 20 ft. parting strip planted with 
low-growing shrubs. The slabs should be flanked with 
8 ft. shoulders and the main highway lighted with 
sodium-vapour units staggered at 225 ft. intervals. 
Provision should be made for parallel auxiliary road- 
ways, of low-cost construction and at the general level 
of the abutting property, with 5-ft. sidewalks, a line 
of ornamental trees and a building line of not less than 
20 ft. These auxiliary roadways should be built by 
the local authority as development progressed. Where 
the right-of-way precluded a 20-ft. parting strip it 
might be reduced to a width of 3 ft.. but in all cases 
it should not be pierced by intersecting roadways or 
be accessible from auxiliary or service roads except 
at intervals of 1,000 ft. or more. 

A point made by Mr. Alex. Anderson in discussing 
‘* Heavy Types of Bituminous Surfaces ” for secondary 
highways, was the method of securing a solid base 
course, which was one of the essentials for a satisfactory 
wearing surface. He purposely omitted discussion on 
width, alignment, grade, drainage, and so forth. Mr. 
Anderson considered that a substantial base course 
could be provided by placing 4 in. to 8 in. of stabilised 
or coarse gravel, or broken stone or its equivalent, on 
the foundation. When this material was laid in two 
or more layers, an aggregate of from 14 in. to 3 in. 
diameter could be used in the first course, and in the 
second course an aggregate of 1 in. to 1} in. diameter 
with sufficient fines to secure a compact bed. This base 
course should be thoroughly consolidated by the 
passage over it of vehicular traffic for a period of one 
or more years before the wearing surface was laid. 
Any weak or soft spots that developed should be 
strengthened or replaced with additional material. 
Adequate drainage of the sub-grade should be pro- 
vided. It was desirable to build this base course 
at least 1 ft. or 2 ft. wider than the proposed surface 
width, in order to provide adequate support to the 
edges of the wearing course and to reduce the possi- 
bility of ruts occurring along the edges. A cross- 
section of the finished base and surface course should 
show a crown of about 3 in. for a surface 20 ft. wide. 
This crown should be maintained until the final 
| surface was completed. Mr. Anderson considered that 
bituminous macadam pavements, constructed on well- 
drained subgrade with adequate foundation, would 
| withstand satisfactorily heavy traffic and render service 
comparable with the so-called higher types of surface. 





| * University of Illinois Bulletin, vol. xxxv, No. 77. 
|The University of Lllinois Engineering Experiment 
Station, Urbana, Lilinois. [Price 50 cents.] 
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RESISTANCE TO FLOW THROUGH 
NESTS OF TUBES. 


By R. Penpennis Watts, Ph.D., M.Inst.C.E., 
and C. M. Wurrs, Ph.D. 


(Continued from page 607.) 


Behaviour of Individual Rows—Pressure Distribu- 
tien.—Actually, the first few rows in a nest have 
individual characteristics which were revealed by 
measurements of the pressure on the surface of the 
tubes. For this a hole was drilled radially in the 


centre of a length of the same brass tubing from which 
the nest was constructed ; one end of this tube was 
closed and a protractor was attached to indicate 
the angular position of the hole, and the open end 





was connected to a manometer tube. This explora- 





Fig.9a. 
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the direction of the stream. This integral was 
obtained directly by plotting the various pressure 
readings not on an equally-spaced scale of angles 
of rotation, but on a scale graduated to the sine 
of the angle of rotation, as illustrated in Fig. 8. 
To facilitate this, a suitably graduated sine scale 
was attached to the glass screen. The resulting 
closed curves are conveniently referred to as form- 
drag diagrams, since their mean ordinate gives the 
required integral which is the form drag on unit 
length of tube. On the whole, the observed pressure 
distributions were quite consistent, 30 diagrams 
taken from different tubes and in different places 
in the first row all agreeing within + 4 per cent. 
in their mean ordinates. 

Fig. 9(a) is a typical first-row diagram. It is 
rather similar in appearance to that for an isolated 


Fig.10. 
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appreciable arc, its exact position is uncertain, 
lying between 92 deg. and 100 deg. in the first row 
and having a mid-value of about 117 deg. in subse- 
quent rows. These values and the curves of Fig. 10 
relate to R, = 35,000. 

The Fluid Motions.—The internal fluid motions 
which give rise to the pressure distributions of Fig. 10 
are well illustrated by Fig. 11. The photograph 
reproduced, in which the flow is from right to left, 
was obtained by the Ahlborn method, aluminium 
dust being sprinkled on the surface of flowing water 
to render its motions visible. It cannot be 
claimed that the conditions precisely repre- 
sent those in the nest, as the existence of a 
free water surface may have, to some extent, 
restricted the motion in the plane actually photo- 
graphed. Further, it was necessary to reduce the 
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tion tube could be substituted for any of the 
original tubes, and it was of double length, so that 
the pressure hole could be traversed across the box. 
The work and time involved in recording and 
plotting a large number of pressure readings is con- 
siderable, so a device was used in which the pressure 
records were made directly in the form of curves 
without booking of readings. In front of the 
manometer tube was mounted a glass screen 
capable of being moved horizontally and squared 
paper was attached to the surface of the glass. At 
a distance of 500 cm. behind the manometer tube 
a parabolic mirror and a 100-watt lamp were 
erected to give a parallel beam which, falling on 
the empty manometer tube, cast an ordinary 
shadow on the squared paper. When the mano- 


cylinder in a free stream, as shown in Fig. 9(b) ; 
the main difference is that the delayed point of 
breakaway, which in the nest occurs about 95 deg. 
in comparison with 82 deg. for the isolated cylinder. 
This delay is caused by the presence of adjacent 
tubes, which maintain a negative pressure gradient 
up to at least 90 deg. The two diagrams therefore 
appear somewhat different in the vicinity of 90 deg. 
and also at 270 deg., but between 90 deg. and 
270 deg. both look alike. 

With regard to the changes from row to row, 
Fig. 10 shows four form-drag diagrams each typical 
of one of the four rows of the rectangular nest. A 
common pressure datum has been used in super- 
imposing these diagrams, so that they are shown 
in their correct relative positions. It will be seen 
that the pressure on the upstream face of the last 
row is approximately equal to that at the rear of 
the first row. 

In obtaining these diagrams, the pressure hole 
in the exploration tube was 0-086 cm. in diameter, 
corresponding to 8 deg. of arc. Thom* (1928) has 
shown that such holes measure the pressure not at 
their geometric centre, but at a point half the hole 
radius upstream. The form-drag diagrams were 
therefore corrected by moving the test points 2 deg. 
upstream, as shown by the dotted curves. 





meter tube was partially filled with water, the 
lower portion acted as a cylindrical lens and focused | 
a vertical streak of light on the squared paper. | 
By moving the glass screen sideways until this 
streak of light fell on the appropriate ordinate of 
the squared paper, any set of pressure readings was 
rapidly recorded by pencil marks. 

The resistance of a nest depends upon the 
integral of a component of the normal pressure at 





the tube surface, the component being taken in 


The most distinctive feature of the later rows is 
the large recovery of pressure at the rear. This 
is due to the point of breakaway being delayed by 


| the extra turbulencet originating in the vorticity 


shed from the first row. Various attempts were 
made to determine the point of breakaway, but as 
it is an indefinite point which fluctuates over an 





* Loc. cit. 
{¢ Fage, 1928, discusses a similar phenomenon in 
connection with isolated cylinders. 
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speed of flow of the water to approximately 3 
cm. per second, which corresponds to a Reynolds 
number of 1,200, as compared with 35,000 for the 
air flow in Fig. 10. The motions of Fig. 11, and 
those of many similar photographs, when examined 
in detail, were found to explain the pressure distri- 
bution of Fig. 10; accordingly, Fig. 11 may be 
regarded as representative of the actual motion in 
the nest. Perhaps the most striking feature is the 
magnitude and vigour of the eddy motions among 
the later rows. In some cases they are strong 
enough to move the main stream laterally from 
one flow lane, across a deadwater region into an 
adjacent flow lane. Such lateral displacement, 
however, only persists for short intervals of time, 
though it is frequently repeated as new eddies are 
built up. The deflection of the main stream is 
first to the right-hand side and then to the left of 
a constriction, so that the time average of the flow 
is much more direct down the flow lanes than the 
illustration suggests. 

Pressure and Velocity Variations along the Main 
Stream.—The time average conditions down the 
centre line of one of the flow lanes were studied by 
a suitably guided Pitot tube. Both total energy 
and static pressure were measured at various dis- 
tances down the lane and, at R, = 34,000 in the 
parallel nest, gave the curves of Fig. 12, in which 
both curves are shown in their correct position 
relative to the tubes. As will be seen, the total 
energy remains constant up to the point P, approxi- 
mately midway between the first and second rows. 
Two zones of vorticity originating in the two 
boundary layers of adjacent first-row tubes give rise 
to mixing zones of the type discussed by Tollmien* 
(1926). 


——* Z. angew. Math. Mech., Vol. 6, page 468 (1926). 
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These zones, diverging in the downstream direc- 
tion, meet on the centre line at the point P, and 
account for the subsequent fall in total energy. 
Thus it is seen that the losses which occur at the tube 
walls of the first row do not affect the fluid in the 
centre of the lane until well downstream. This 


delayed action is noticeable in the later rows also, | 


for it will be seen in each row that the total energy 
curve tends to remain constant during the passage 


through the constriction, and that on the centre | 


line of the flow path the regions of greatest dissipa- 
tion lie well behind each row. As seen in the 


lower curve of Fig. 12, the static pressure actually | 


rises between rows; it has its minimum value a 


little distance downstream from each point of 
maximum constriction. The static pressure con- 
tinues to recover for a distance of three tube 


diameters after the last row of tubes is passed, the 
total recovery being of the order of 0-25 p V°’Nmax. 
an amount large enough to invalidate the total- 
resistance measurements unless the second tapping 
point is far enough downstream. It will be noted 
that in the centre of the lane the kinetic energy 
downstream is twice that upstream, due to the 
space occupied by the Karman street shed by the 
tubes of the last row. 

Form Drag of Individual Rows and Tangential 
Drag—Rectangular Spacing.—The values of the 
mean ordinates for the four diagrams given in Fig. 10 
are uncorrected for pressure-hole size and refer only 
to these particular diagrams. Altogether, 80 such 
diagrams were taken, and these before and after 
correction yield the averages shown in Table ITT. 
Taste ILI. 
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measurements of the difference of pressure at the 
first and second pressure holes in the nest was 
0-3097 during these runs. In comparison, the 
mean form-drag coefficient in Table LIT is 0-3014, | 
thus leaving 0-0083, or 2-7 per cent., of the drag | 
to be contributed by skin friction. The value for | 
the tangential drag or skin friction obtained by | 
such subtraction actually represents in itself a 
difference of two forees. The skin friction on the 
front of the tube acts in a downstream direction, 
whereas that on the back opposes it, for as the photo- 
graph reproduced in Fig. 11 shows the flow at the 
back of the tube is essentially in the upstream | 
direction. Estimates were made in an attempt to | 
assess the relative magnitude of these two parts of | 
the skin friction, and the conclusion was drawn 
that the skin friction on the downstream face prob- 
ably did not exceed | per cent. of the total resist- 
ance of the nest, with the particular rectangular 
spacing used. 


(T'o be continued.) 








MODERN S#ARCHLIGHTS.-—Messrs. The London Electric 
Firm, Brighton-road, South Croydon, Surrey, have sent 
us & handsome album containing 23 hand-coloured photo- | 
grapha, illustrating examples of military, naval, anti 
aircraft, and mercantile-marine searchlight projectors 
made by this firm. They range from small projectors 
mounted on wooden tripods and used for naval-signalling 
work, to a frontier-defence searchlight with a 200-cm. 
mirror, The firm, it may be noted, has made what are 
believed to be the largest searchlights in the world, being | 
eapable of giving approximately 3,500 million candle | 
power im the beam. 


THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 624.) 

Prysics DEPARTMENT—contlinued. 


icoustics. Objective Sound Meters. Noise of Motor 
Horns.—No division of the Physics Department's 


work nowadays attracts more popular or more | 


merited attention than that which deals with 


acoustic problems and noise abatement. 


Here | 


again, however, as in the other branches of physics, | 


it is important to remember that the extension of 
acoustics Over an increasingly wide field of industrial 
applications, no less than the successful solution of 
practical noise-abatement problems, depends on 
fundamental research work of the type for which 


| 


the equipment at the Laboratory is designed. In| 


this connection it must be noted that the scientific 
foundations underlying the most urgent problems 
are probably less firmly established than in many 
aspects of physics, and that this is one reason why 
the loudness of sound is at present its most important 
measurable characteristic. Now that the deter- 


mination of equivalent loudness in terms of the 
| phon has been standardised internationally, the 
attention of the Laboratory has lately been especially 
directed to the perfection of noise meters of the 
objective type, in which the measurement of loudness 
does not depend upon the hearing of an observer, 
involving personal and physiological idiosyncrasies 





of more than one form, but is achieved by purely 
instrumental means throughout, the loudness index 
or measure being shown as a reading on a dial. 

The main difficulty in the way of realising this 
very desirable aim lies in the subtle, and as yet 
imperfectly understood, mechanism of human hear- 
ing, especially as regards the response of the ear to 
complex and repetitive or impulsive sounds. At the 
present time, it seems to be impossible to express in 
precise physical terms even the broad essentials in 
which an objective noise meter should simulate the 
human ear. An instrument has, however, been 
designed, incorporating a combination of micro- 
phone, amplifier, and rectifier circuits, in which the 
overall response to pure tones has been so adjusted 
that the dial indicates equal readings for pure tones 
that appear equally loud to the ear irrespective of 
pitch. The instrument further offers the advantage 
over many commercial forms of objective meter, of 
dealing faithfully with noises made up of impulses 
having different rates of repetition. Extensive 
tests have already been carried out at the noise 
levels of conversation and upwards, with sounds of 
varied character, during which the rectifier and its 
associated circuits have been adjusted by trial to 
lead to the correct response, and further work along 
the same lines is now in progress in relation to 
sounds of low intensity and sounds of special types 
which are interesting either theoretically or because 
they arise in urgent practical cases. In this connec- 
tion the rectifier plays a predominant part and its 
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characteristics are being subjected to detailed study 
with a view to specifying its requisite performance 
as accurately and completely as possible. More 
particularly, an examination is being made of the 
relation between the response of the rectifier to 
pure tones and its response to inputs consisting of 
a succession of “square topped ” impulses. Both 
these types of tones are produced by electrical 
means for experimental purposes, the circuits being 
such that repeated sound impulses are obtained 
covering durations ranging from 0-0001 second to 
0-01 second at rates of repetition varying from about 
10 to 100 per second. 

The standard objective noise meter, referred to 
in the previous paragraph, has been employed in 
the course of its development on a good many 
practical problems of noise abatement, one of these 
being an analysis of the sources of sound in motor 
vehicles, which has recently been brought to com- 
pletion on behalf of a Departmental Committee of 
the Ministry of Transport. The results of this 
work have made it possible for the Committee to 
propose certain standards and limitations of per- 
missible noise in motor horns and vehicles. These 
proposals were necessarily expressed in terms of 
the readings obtained during measurements with 
the Laboratory standard meter, and in order to 
proceed to the next stage, that of examining actual 
cars produced at manufacturers’ works, it was 
desirable to make use of an objective type of noise 
meter, having the same performance as the Labora- 
tory standard instrument as far as possible and 


caused annoyance to the average observer. On the 
other hand, most of the horns tested were found to 
require a loudness of 105 phons to ensure adequate 
warning from overtaking vehicles being given to the 
driver of a moderately noisy van or lorry. It will 
be recalled that the Ministry of Transport Com- 
mittee, in its published report, recommended that 
the loudness level of motor horns, under specified 
test conditions, should not exceed 100 phons at a 
distance of 20 ft. ; whence it may be presumed that 
the noisy van or lorry is regarded as on the decline 
| as regards numbers and likely to be the subject of 
future measures aimed at noise abatement. 

On somewhat similar lines to this investigation 
of motor horns, though with an object unfettered 
by mutually antagonistic demands, the Laboratory 
has this year been collaborating with the Air Raid 
Precautions Department of -the Home Office in 
testing air-raid warning devices. Under this head- 
ing come not only hooters and sirens, but loud- 
| speakers and maroons. The work has consisted in 
making objective measurements of the noise emitted 
| by these signals under controlled conditions, and of 
correlating the results with the impressions of 
effectiveness as recorded by observers stationed in 
houses, public buildings, and among streets in built- 
up areas, at distances within a mile or two of the 
sources of sound. 

Noise Abatement in Aircraft, Motor Vehicles and 
Buildings.—The abatement of noise—the most 
urgent of the practical applications of acoustics— 
involves, as has been implied, all the knowledge 








especially as regards its response to the sounds 


available regarding the measurement of loudness and 


of motor vehicles and horns, At the same time | the analysis of sounds, and then carries on to the 


it was required to be readily portable, lighter, 
more compact, and somewhat simplified as regards 
its circuits and mode of operation. This problem 
has been undertaken, the resulting design being an 
objective type of instrument which employs a 
piezo-electric microphone, a battery-operated ampli- 
fier and a diode rectifier, followed by a direct-current 
amplifying valve operating an indicating meter. 
To enable the calibration of the instrument to be 
checked and adjusted in the field, there is incor- 
porated a standard source of impulsive noise, 
consisting of a mechanism whereby a number of 


steel cylinders are successively thrown against a | 


steel boss mounted at the centre of a diaphragm. 
A performance specification of the proposed meter, 
which has a loudness range of 80 phons to 115 phons, 
has been submitted to the Ministry of Transport, 
and it is to be presumed that, if it is found accept- 
able, tentative limits of motor noise will be formu- 
lated on the basis of that performance, and be 
measurable by approved instruments of that type. 
* A good deal of interest attaches to the investiga- 
tion of motor-horn noise, mentioned above, the 
objects of which were to correlate as far as possible 
the stridency of different types of horn signals with 
some measurable physical characteristic, and thence 
to deduce practical measures of noise abatement. 
For this purpose, the aid of some 200 listeners was 
enlisted at various times. They were of both sexes, 
of ages ranging from 16 to 60 years, and they oblig- 
ingly described their reactions to the noise of bulb 
horns, electric buzzers, Klaxons, wind-driven horns 
and sirens sounded in their vicinity. This disposed 
of the annoyance value. On the other hand, how- 
ever, it was necessary to take into consideration the 
relative merits of different horns from the stand- 
point of compelling attention, and further trials 
were accordingly made on the roads. The observers 
sat in various types of lorries, commercial vehicles 


and private cars and recorded the effects of the horns | 


under test on the drivers of overtaken vehicles. 
Another aspect of the work was concerned with the 
general acoustical characteristics of the different 
types of motor horn, the directional properties being 
investigated and the sound signals analysed to ascer- 
tain whether any particular compositions of sounds 
gave rise to discomfort or annoyance in a nearby 
listener. The general conclusions which emerged 
are that while the objectionable quality of motor- 
horn noise does not reside in any single measurable 
characteristic, the loudness of the sound is of major 
significance. The loudness of the horns tested, at 
a distance of 20 ft. from the listener and noise meter, 
extended over the range from 80 phons to 115 phons, 
and it was found that anything exceeding 100 phons 


|of mechanical efficiency or convenience. 





‘further stage of devising and testing means whereby 


undesirable sound can be diminished. Two major 


| aspects of the subject are presented by the reduc- 


tion of noise at the source, and the prevention of 
noise dissemination or transmission. In general, the 
line of attack is directed first at the sources and 
secondly at the transmission, on the obvious 
principle of prevention being better than cure. 
There is no lack, however, of subjects for curative 
treatment, the mere fact of noise abatement being 
necessary at all being ample evidence that the 
suppression of noise at the source is not only difficult 
and expensive, but often calling for some sacrifice 
In the 
case of aircraft, for example, the past work of the 
Laboratory has shown conclusively that a major 
source—sometimes the predominant source—of 
noise is the shock waves generated by the tips of the 
airscrews which travel at speeds of the same order 
as those of sound. The noise inside the aeroplane 
cabin, to which an important contribution was 
made by the air rushing into turbulence past com- 
ponents of rigging and other irregularly-shaped 
external surfaces, is no doubt reduced nowadays as 
the result of the faired lines and monoplane con- 
struction of modern machines. Even when the 
engine is well silenced and throttled down, however, 
aircraft moving at high speed still emit a consider- 
able amount of noise externally, and attention has 
therefore been directed of late to the noise associated 
with purely gliding flight. With the co-operation 
of the London Gliding Club, some observations of 
noise associated with gliders have been made, 
unfortunately without advancing the problem 
materially. It appears, from the analyses made, 
that the noise of a pure glider is not identical in 
origin with that of an ordinary power aircraft 
gliding with the engine throttled. Evidently the 
power unit can be indirectly as well as directly the 
cause of noise, and further investigation is proving 
necessary to discover what are the principal sources 
of sound apart from those produced mechanically by 
the engine and airscrew. Other investigations on 
the same subject have included the measurement 
and analysis of the noise from aero-engines under- 
going tests in manufacturers’ works. 

| As regards the noise of road vehicles, it will be 
generally conceded that one of the worst offenders 
is the motor cycle, and that the Laboratory is fully 
justified in tackling this problem as early as possible. 
In collaboration with the Engineering Department, 
and on behalf of the Institution of Automobile 
Engineers, a determined attack on the silencing of 
motor cycles is now in progress. For this purpose, 
a special laboratory has been built incorporating 








a double-walled, sound-proof chamber, lined inter- 
nally with noise-absorbing material, inside which 
a motor-cycle engine can be run with its silencer 
projecting through a hole into the open, so that 
the audible sound is almost entirely restricted to 
that from the exhaust. The horse-power, rate of 
revolution, throttle condition and other charac- 
teristics of the engine are directly measured, while 
the sound emitted by the exhaust is picked up by 
a nearby microphone which is electrically connected 
to the loudness meter and sound-analysing instru- 
ments housed in another room in the acoustics 
laboratory. Since the motor is not moving through 
the air, fans are installed to provide the necessary 
air cooling. Previous work on motor-cycle silencing 
has been mainly empirical, owing to lack of suitable 
and reliable noise-measuring and analysing appara- 
tus, and to the difficulty of separating exhaust 
noise from mechanical sounds. With the present 
equipment, both these types of difficulty have been 
overcome, and it may be confidently expected that 
the data obtained will enable silencers to be designed 
appropriate to different categories of engine and 
sufficiently effective to secure a marked reduction 
of exhaust noise with negligible sacrifice of power. 
In addition, from measurements of the level of 
mechanical noise in relation to the working cycle of 
the engine, it should be possible to isolate the main 
sources of mechanical noise, and thereafter to intro- 
duce such modifications of design as will eliminate or 
markedly reduce them without undue detriment to 
the operation of the engine considered as a power 
unit. 

One other aspect of noise abatement in motor 
vehicles is represented by studies now in progress 
of the efficacy of materials such as paints and 
impregnated felts, which are applied to the panels 
of motor cars to reduce “drumming.” It appears 
that drumming is associated with a resonant con- 
dition of vibration, and apparatus has accordingly 
been assembled for testing different treatments 
in which the resonant vibration of an untreated 
panel can be compared with that of a treated panel 
of similar size and shape. Along with the general 
investigation of this problem, in which the Institution 
of Automobile Engineers is interested, a number of 
panels incorporating proprietary forms of treatment 
have been submitted for test by manufacturing firms. 

The Physics Department’s activities in connec- 
tion with noise abatement in buildings are under 
the general guidance of the Architectural Acoustics 
Committee, but they embrace a very wide range of 
individual subjects, many of which come directly 
under the notice of engineers. It is sufficient, by 
way of illustrating this point, to mention the detailed 
accounts of experiments successfully directed to the 
reduction of noise transmission along water pipes* 
and of noise arising from an air compressor,t which 
have recently been published in ENGINEERING. As 
illustrating a further point of importance, to which 
attention is constantly directed in the course of 
acoustic experiments, it may be recalled, in con- 
nection with the work on sound transmission along 
water pipes, that the value of the remedial measure 
recommended—viz., the inclusion of a length of 
soft rubber or canvas-reinforced rubber hose in 
the pipe line—was markedly dependent on the 
frequency of the source of sound which it was desired 
to suppress. This effect is well shown by Fig. 31, 
page 668, on which are plotted the average results 
of the vibration insulation afforded by various 
lengths of j-in. or ]-in. bore soft-rubber hose against 
the transmission of vibrations ranging in frequency 
from 50 cycles per second up to 10,000 cycles per 
second. In this particular example, as in many 
others, no wholly satisfactory explanation of the 
variation in insulation with frequency is forth- 
coming, although it seems reasonable to ascribe 
it as a rule to a modification in the elastic pro- 
perties of the rubber or other material through 
which sound is being transmitted. 

Somewhat comparable results were recorded 
during an investigation of the sound transmission 
by indirect paths between rooms situated in various 
parts of a new reinforced-concrete building, where 
tests were conducted with warble-note sound 
sources having mean frequencies of 200, 700 and 





* Vol. cxliv, page 612 (1937). 
+ Vol. oxlv, page 640 (1938). 
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2,000 cycles per second, and where the partitions | structural floors is not less than an inch or so, and | tions built of hollow bricks and similar materials, 
between rooms were found to have better insulation | provided also that skirtings are isolated from the | as distinct from non-porous walls, have been found 
properties against high frequencies than against | floating floor by means of felt. The respective | in some instances to fall short of the noise insulation 
low frequencies. This conclusion was, however,| merits of different classes of floor insulators have | to be expected from them on the “ weight-law ” 
no more than incidental to the main object of the | been ascertained by experiments involving direct | basis, whereas stud partitions are in general superior 
experiment, which was to obtain an idea of the|sound transmission, and it has been found, in| to solid walls of the same weight. It has been 
importance of sound transmission otherwise than | particular, that the noise abatement obtained with | established, with respect to light-weight partitions 


through the wall partitions between rooms in a) floating floors mounted on rubber is little affected 
block of flats. It will be obvious that, in such a| by wide variations either in the loading or in the 
building, the flanking walls, floors and ceilings, | quality of the rubber employed. 
common to large numbers of rooms, serve to some| In a small, steel-framed, experimental building, 
extent as conductors of sounds air-borne to them as | comprising four rooms on two storeys, an attempt 
well as of impact noises, and that for any given | is being made, in collaboration with the Building 
form of construction of the monolithic part of such | Research Station, to evolve a mode of construction 
a building the stage can be reached at which the | which will afford adequate insulation against both 
noise transmitted directly through partition walls | air-borne and structurally-conducted noises. As a 
has about the same loudness as that transmitted | first trial the rooms were built as separate units, 
through indirect paths in the building fabric. | insulated from each other and from the outer 
Beyond that stage, improvements in the sound-insu- | building shell, and supported by means of rubber 
lating properties of the partition alone can have | pads on the structural floors. This arrangement 
very little value, and the experimental results| was found to provide very successful insulation 
obtained by the Laboratory therefore have a con- | against air-borne sound, but was less effective than 
siderable value from the point of view of economical | desirable against impact noises. Further trial-and- 
building. error experiments are now in progress to surmount 

The structure in question was a 10-storey block | this difficulty, but it appears from the results so 
of one-room flats, the main fabric being of re- 
inforced concrete, while the internal partitions | Fig. 31. SOUND INSULATION ALONG WATER 
consisted of two panels of light-weight building er PIPES 
blocks, each 2 in. thick, separated by a 2-in. air | 
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space. Measurements of sound transmission by | 
indirect paths were made, over distances up to | 7 « | 
55 ft., between rooms on the same level having | : 
floor, ceiling and outer wall in common ; between | 
rooms in the same vertical plane having common end | 
walls; and between rooms situated diagonally | 
with respect to one another. The source of sound | 
was a loud speaker mounted near the centre of a 
room so that all sound transmitted between rooms | 
was originally air-borne. The transmitted sound | to 
was measured at the centre of rooms successively | 
farther away from the origin. In the horizontal | ‘ 
plane it was found that little further reduction of | 
sound occurred in rooms more than two away | 
from that containing the loud-speaker source, | far achieved that the two desiderata are in some 
the implication being clear that beyond this distance respects conflicting and that some sacrifice in 
~actually about 20 ft.—the sound transmitted | respect of air-borne noise insulation may prove 
was mainly coming through the common walls | necessary to achieve the desired improvements in 
and floors. In the vertical plane the transmission | respect of impacts. 
by indirect paths was even more marked, practically | Separate studies of floor insulation are proceeding 
all the reduction that ocourred taking place in the | at the Laboratory on small concrete slabs covering 
ceiling of the room containing the source of sound, | about 40 sq. ft., from which some of the conclusions 
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so that relatively little further diminution was | regarding floating floors, referred to above, have | 


obtained up to the fourth higher floor. The practical | heen reached. Thus, it has been established that 


‘as a whole, that insulation around the edges is 
| essential if the full advantages of dual-panel parti- 


tions are to be realised. This feature, unfortunately, 


adds considerably to the expense and practical 
difficulties encountered by architects and builders 


in using them in buildings, and it has appeared 


| worth while for the Laboratory to study in further 


detail the insulating properties of various alternative 
forms of partition edging with a view to designing 
|a more economical arrangement, from the builders’ 
standpoint, than those which have been recom- 
mended hitherto. 

Finally, reference may be made to a mathematical 
| investigation of the acoustical insulation afforded by 
| double partitions constructed from dissimilar com- 
| ponents. This problem has a special bearing on the 
| problem of double windows, the dissimilarity in that 
| case taking the form of different thicknesses of glass 
in the two panes. It has, however, a general applica- 
|tion to the common class of partition in which 
|two external sheets are separated by an air-space 

within which air coupling effects occur, such that 
resonance may very markedly affect the sound in- 
sulation obtained against incident sound waves of 
different frequencies. The analysis, restricted to the 
| ease of air-borne sound, has revealed that the in- 
sulation passes through a series of minimum values 
as the separation between the two components of 
'the panel is progressively increased, the critical 
| separation distances being related to the wavelength 
of the incident sound. The acoustic insulation at 
\the first minimum increases as the dissimilarity 
between the components increases, so that if insula- 
tion is especially desired at low frequencies, equal 
| to or less than the air-coupling resonance frequency, 
| the components should be widely dissimilar. Most 
|sound insulation, however, is required to deal with 
| much higher frequencies, and for this condition two 
| similar components are preferable, since, for a given 
| separation, they provide a minimum of least im- 
| portance. For all general purposes, therefore, the 
|two parts of a double partition should be equal 
| if the optimum results from a given total weight 
of partition are to be obtained. 
| Radiation. New Type of Colorimeter. Surface 
| Finish of Metals.—The accurate measurement of 


interpretation of these two results is that an im- the separation between the floating and structural | radiant energy is a technical problem of growing 


provement in the sound insulation of the partitions | ¢{oor, provided it exceeds about 1 in., is not very 


|importance for scientific and industrial purposes, 


between rooms on the same floor could usefully be | significant, and that the degree of loading and the | and a corresponding increase in work of this char- 
made, whereas any improvement in the insulation | quality of the elastic supporting blocks are not | acter is at present being carried out by the Phys*‘es 
provided by the floor against air-borne sound | critical from the acoustical standpoint, whereas the | Department. Prominent among such activities is 





(though not necessarily against impact noises) 
would have little value. Between rooms situated | 
diagonally with respect to one another the trans- | 
mission of sound takes place only by indirect paths | 
through the building fabric, and under this con- | 
dition the sound insulation was found to be slightly, 
though only slightly, better than that measured | 
for corresponding distances in the horizontal and | 
vertical planes. Generally, the conclusion was 
reached that, in the case of monolithic concrete | 
structures, the vibration acquired by a main wall | 
or floor when air-borne sound falls upon it can be | 
transmitted for considerable distances to neigh- | 
bouring rooms with relatively little attenuation. 
Apart from experiments such as those just 
mentioned, which are carried out under field con- | 
ditions with the co-operation of architects and | 
building contractors, a good deal of work on noise | 
abatement in buildings is done with the help and | 
co-operation of the Building Research Station, and 
it is worth mentioning that a bulletin surveying the 
whole question of sound in buildings is being 
compiled jointly by the two laboratories. Among 
these combined investigations is a study of many 
different types of finishing surface applied to a 
large hollow-tile floor. The results indicate that 
“floating floor” and “false ceiling” types of 
construction, in which separate surfaces on insula- 
ting supports are carried by the main structural 
floor, have valuable sound-insulating properties 
provided that the spacing between floating and | 


thickness of the floating floor is relatively of con- 
siderable importance. In association with a mono- 
lithic concrete structural fabric, finishing floors 
consisting of wooden rafts resting on sound- 
insulating blankets have been found valuable, while 
for wood-joist floors of the sort commonly used in 
houses a filling of loose material between the joists 
has been found effective. the tests showing that the 
heavier the filling the better sound insulation it 
affords. For future work of this sort a new floor- 
testing room is in course of construction which 


will enable the problems of noise transmission due | 


to footsteps, machinery, and other causes of vibra- 
tion or impacts to be investigated on larger specimens 
of floors representative of commercial and factory 
construction. ; 

Further work is, of course, still being carried 


out on partition walls, the general objective being | 
to achieve departures from the “ weight law,” in| 


accordance with which the insulating value of a 
wall panel of homogeneous material is approxi- 
mately proportional to the weight per unit area of 
wall irrespective of its material. More specifically, 
the aim of the experiments is to achieve the 
maximum sound insulation in relation to the weight 
and cost of the wall structure. Along such lines a 
good deal of interest attaches to forms of treatment 


| intended for application to an ordinary 9-in. brick | 


wall, among which a facing of plastered fibre board | 


| fixed to battens held in insulating clips is one of | 


the most successful of those recently tested. Parti- 


|the development of satisfactory standard instru- 
|ments against which the commercial radiometers, 
used by the gas and electrical industries, for ex- 
ample, can be calibrated. The problem here is that 
of measuring the intensities of radiant heat of all 
wavelengths, the actual determinations of flux of 
| radiant energy normal to the direction or radiation 
being, for most technical applications, ultimately 
expressed in the form of heat units per unit area 
of surface per unit time. Until recently the only 
absolute radiometer at the Laboratory was a Callen- 
dar radiation balance, but an electrically-compen- 
sated temperature-drift radiometer has now been 
designed and constructed, and some valuable re- 
'search has been carried out to compare the two 
types of instrument, which differ widely in principle 
of construction and use, and to compare the scales 
of intensity of radiation which they provide with 
the scales established at other national laboratories. 
'It is noteworthy that the scale of the National 
Physical Laboratory agrees within less than | per 
cent. with that of the National Bureau of Standards 
at Washington. 

Among the laboratory purposes served by these 
absolute instruments is the standardisation of 
thermopiles and bolometers used in numerous 
technical industries and in meteorological observa- 
tories. In addition, they provide a relatively 
invariable basis of comparison for the routine 
instruments employed for laboratory investigations. 
Under this head comes equipment for spectral 
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radiometry by which the flux of radiant energy can 
be analysed according to the wavelength at which 
it is emitted from a source. Examples of such 
applications are to be found in the examination of 
photo-electric cells to determine the variations in 
their response to different wavelengths and in 
appraising the merits of lamps and radiators 
employed for therapeutic and domestic purposes. 
Of special interest to engineers are the investiga- 
tions of the absorptive properties of eye-protective 
glasses for welders, furnacemen and other industrial 
workers. 





provides a numerical criterion of the quality of the | with Figs. 435 and 427, ante. When load is thrown off 


finish of metal surfaces. The underlying principle 
is that the smoothness of such a surface can be 


expressed by the ratio between the amount of light 
reflected specularly (i.e., in the plane normal to the 
surface and containing the incident rays) and the 
total reflectivity. A study of this subject, at the 
instance of the Metallurgy Research Board, has led 
to the design of an instrument for evaluating this 
ratio photo-electrically. Tests carried out on graded 
samples of rolled brass, copper and aluminium 


| have given consistent results, and it is evident that 


the turbine and the governor operates the shifting 
ring to close the gates, the whole arrangement of 
dashpot and connecting rods moves to the right 
| im Fig. 436, or to the left in Fig. 435. This quick 
movement lifts the control valve off. its seat as 
| above described, and the main valve immediately 
| follows, the upward stroke continuing until the 
| gates are closed. After this the main valve will 
|move up slightly more until hydraulic balance is 
effected above and below the main valve, as a 
result of the automatically adjusted leakage past 


Closely associated in many respects with radio-| the method has possibilities for the grading of flat|the valve b. A further rise of pressure in the 


metry is the measurement of colour, on which the | 
Laboratory has carried out a great deal of important | 
fundamental work, particularly in connection with | 
the development and perfection of the trichromatic | 
colorimeter. The principle involved is that of | 
making a colour match between the specimen to be | 
examined and three standard colours of closely- | 
controlled wavelength. When, as is done in prac- | 
tice, a standard white is used in addition to the 
three normal matching components, coloured red, 
green and blue, a specimen can be matched against 
different combinations of the colorimetric standards, 
and it is found that the errors of human observers, 
due to their variations of colour vision, are negligibly 
small over a great part of the visible spectrum. 
There are, however, certain groups of colours, 
notably yellow and shades combining blue and 
green, with regard to which observers of generally 
normal colour vision tend to be in error more 
than is desirable. In order to remove this defect 
and to improve the accuracy of direct colour 
measurement as a whole, a new type of colorimeter 
has been produced in which three additional match- 
ing colours, orange, yellow-green and blue-green, 
are incorporated along with the standard red, green 
and blue. By the help of these extra components 
a colour match can be made which is also an approxi- 
mate energy distribution match, and the influence 
of colour vision variations among observers is thus 
reduced, since such variations are accompanied by 
large disparities in energy distribution which the 
new instrument readily detects. Under test, the 
six-colour instrument has, in fact, proved more 
accurate than the more simple trichromatic colori- 
meter, but the increased number of variables 
involves an increase in the time required to express 
the results in the accepted numerical form, 7.e., as 
a composition of three standard wavelengths. In 
industrial applications this is a serious drawback, 
and the possibility of making the instrument direct 
reading, and therefore more rapidly used, is at 
present under investigation. 

In much the same connection the development of 
colorimetric apparatus to give the same response, 
by purely instrumental means, as a “ standard 
observer having colour-matching characteristics 
which represent the average of a large number of 
actual people, is in course of development. This 
work is of special importance in industrial contracts 
where the divergences between individual observers 
may lead to disputes. The trend of experiment is 
in the direction of designing a suitable form of 
photo-electric cell for use in conjunction with a 
spectroscope. At present, attention is being given 
to the colorimetry of opaque, light-diffusing surfaces, 
such as coloured fabrics or papers, with which only 
the brightness of the illuminated surface is effective 
as regards spectrophotometry, and which are con- 
sequently very difficult to compare with standards 
consisting of transmitted light. Recent experiments | 


machined surfaces. 
(To be continued.) 








THE 115,000-H.P. TURBINES AT 
BOULDER DAM.* 


By I. A. Wrvrer. 


(Continued from page 610.) 

THE drawings previously given in Fig. 361, page 
60, ante, and Fig. 416, page 549, ante, show that 
each turbine is furnished with a relief valve or 
pressure regulator having a discharge capacity 
up to 80 per cent. of the turbine capacity, and 
opening automatically in the event of the turbine 
wicket gate being closed. The regulator may be 
operated either as a synchronous by-pass, allowing 
water to pass so as to keep the turbine operating 
at a steady speed under varying conditions, 
without rise of pressure in the penstock, or as 
a water-saving valve, opening as soon as the 
turbine gates close upon loss of load, and then 
slowly closing, and in this way avoiding undue 
rise of pressure in the penstock due to the closing 
of the gates. When operating at the higher heads 
the turbine-gate opening will be limited to prevent 
the output exceeding the capacity of the generator, 
viz., 115,000 h.p., and it is possible to adjust the 
regulator so that it will discharge at least 80 per 
cent., but not more than 100 per cent. of the water 
rejected by the turbine upon the closing of the 
gates under such conditions. The regulator is 
mechanically connected to the gate-shifting ring, 
by gear sufficiently robust to stall the servo-motor 
if the regulator valve should fail to open. By 
being coupled to the gate-shifting ring, the regulator 
is of course under the control of the governor. 

The regulator itself is shown in section in Fig. 435, 
Plate XXX, and it is coupled to the shifting-ring as 
shown in the plan given in Fig. 427, page 609, ante, 
by the connecting rod and dashpot shown in Figs. 
436 and 437. A section of the building taken through 
the axis of one of the pressure regulators is given 
in Fig. 434, the discharge taking, as shown, the form 
of an elbow, debouching into one bay of a group of 
three under the power house, the other two, as 
already described, being allocated to the turbine 
itself. The action of the regulator may be ex- 
plained as follows: The device consists of a main 
valve a (Fig. 435), inside which is a control valve b. 
Pressure water is supplied to the interior of the upper 
part c above the main valve. So long as the small 
valve 6 remains on its seat under these conditions, 
the main valve a will remain on its seat in the by-pass 
discharge tube. If, on the other hand, valve | is 
raised and the pressure on the upper part of the 
main valve is thus relieved, the differential pressure 
on this valve body due to the connection with the 
scroll case, will then tend to lift the valve a, which 
will follow the upward movement of 6, and allow 


have shown, however, that if such an opaque surface | of the discharge of water by way of the elbow tube. 


is strongly illuminated and the light reflected from 
it between the angles of 35 deg. and 55 deg. is 
collected by an annular spherical mirror, and 
passed thence to a photo-electric cell, the response 





The valve b thus controls the action of the 
regulator, being itself controlled by movement of 
the shifting ring. The connection between the 
two is made by way of the bell crank d, one arm 


of the latter is approximately the same as it is to | of which is connected to the valve spindle as shown, 
light transmitted through transparent specimens. | while the other, provided with a slot, accommodates 


This investigation, while by no means concluded, is | 
progressing so favourably that it is now possible =“ 
measure the spectral reflection curves of opaque 


the head of a pull rod, the effective stroke of which 
can be varied by adjusting the position of its head 
in the slot. The connection to the shifting ring 


specimens with sufficient accuracy to enable the | comprises three parts, viz., a pull-rod at each end 


colour to be defined without infringing the standard 
conditions of illumination of the International 
Commission for Illumination. 


An interesting application of optical methods, | 





and a central dashpot. The latter, shown in 
Figs. 436 and 437, is drawn in reverse as compared 





* Eighth Article of the series contributed by Officials 


of the United States Bureau of Reclamation, Denver, | 


bearing on engineering and metallurgical technology, | Colorado, 0.8.4. See vol. exliii, page 1 (1937). 





regulator body e forces the contro] valve 6 on to its 

seat, reducing the discharge past it and causing 
pressure to accumulate above the main valve, 
forcing this down upon its seat and closing the 
by-pass. This closing movement is adjusted to 
|take place in four seconds for a full stroke, the 
| regulation being secured by adjusting the supply of 
pressure water to the upper chamber. The down- 
ward movement involves overcoming the resistance 
of the oil dashpot, the rate of closure being adjusted 
to the desired amount by means of the 2-in. angle 
check valve shown in Fig. 437. 

This figure is an operating diagram of the pressure- 
regulator dashpot. The dashpot operates by the 
transfer of oil from one side of the piston to the 
other, under the control of the 2-in. valve men- 
tioned above. This can be shut if it is necessary 
| to use the dashpot cylinder as a servo-motor. The 
reserve oil tank is fitted with a sight glass so that 
the operator may know whether the dashpot is 
properly supplied with oil. The pipe lines shown 
connect the dashpot with the governor pressure 
system by way of the four-way }-in. cock, so that 
the pressure regulator can be manipulated by the 
dashpot as a servo-motor, if the turbine gates are 
blocked. This feature makes setting and checking 
the valve performance a very simple operation. 
The 1}-in. check valve shown to the right of Fig. 437 
is used for adjusting the rate of opening and check 
| of the relief valve. Owing to this small adjustable 
| valve there is always some slip between the piston 
and the dashpot cylinder throughout the stroke, 
and the valve is adjusted to regulate this to the 
required rate of closing. The relative slip of the 
piston and cylinder have to be allowed for in the 
setting of the pull rod in the bell-crank arm. The 
| dashpot allows the turbine gates to be closed slowly 
| without bringing the pressure regulator into action. 

Fig. 439, page 670, shows typical discharge curves 
for the turbine and pressure regulator, with the load 
thrown off the turbine. 'The curves are based on a 
full governor stroke in a closing direction occupying 
4 seconds, a full opening stroke taking the same time, 
and the gradual movement of the regulator valve 
from wide open to the completely closed position in 
36 seconds. Supposing that a complete closing 
movement of governor and gates occurred in 
20 seconds, if there were no pressure regulator 
the excess water wasted would be as shown by the 
shaded area. When the turbine discharge is reduced 
100 per cent. in four seconds, the pressure regulator 
will open to discharge 80 per cent. of the turbine 
capacity and close in a total of 40 seconds after the 
turbine begins to close. The diagram also shows the 
combined discharge of turbine and regulator when 
the latter is operating as a synchronous by-pass. 

The regulator is fitted with a recording pressure 
and movement indicator, as will be seen in Figs. 
435 and 438, the latter showing several regulators in 
the makers’ shops. This view conveys a better 
idea than the drawings of their size, in spite of the 
dimensions given in the latter, from which, however, 
it should be noted that the height from bottom 
flange to centre of bell crank is no less than 
26 ft. 1 in. The recorder and indicator show the 
pressure in the scroll case and the valve position, 
enabling the operator to make any adjustment to 
obtain the required speed regulation. 

The pressure regulator discharges by way of an 
energy absorber f, Fig. 435, immediately below the 
valve throat. It is made of cast steel and heavily 
ribbed to provide anchorage to the concrete ; the 
wearing surface inside is treated by the nitriding 
process. The elbow discharge tube is lined with }-in. 
steel plate, is anchored to the concrete, and finished 
Careful consideration was given to the 











' by welding. 
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possibility of harmful effects arising from the high 
discharges, and in order to prevent anything of the 
kind it was decided to make ample provision for 
aeration of the discharge. With the top lip of the | 
discharge tube at EIl.+618 and maximum tail | 
water level at El.-+-666, it is possible for the dis- 
discharge to be 48 ft. below tail water, and for air | 
vents to be standing filled with water. In the 
design studied it was considered that this water 
would be drawn out of the vent pipes by the suction 
of the discharge jet, and the size of pipe was decided | 
upon accordingly. A vent ring is provided at the | 
regulator throat, furnished with a 12-in. air vent 
pipe. Below the energy absorber is another vent | 
ring, supplied by a 14-in. pipe. The two vent 
pipes combine into one, which is carried up outside | 
the building, terminating in free air under the 
outdoor deck, as shown in Fig. 434. 

Tests on the pressure regulators after installation 
at Boulder Dam have shown that the various | 
devices satisfactorily fulfil all intentions. It was | 
noted that a relative movement of only * in. of | 
the small control valve was sufficient to ensure the | 
movement of the main valve throughout its entire | 
stroke of 19 in. At full-open position the relief | 
valve discharged at the estimated rate of 1,900 
cusecs. It was notable that the position of the 
control valve relative to the main valve remained 
practically unchanged for all openings. The differen- 
tial pressure between the top inside chamber of the 
valve and the outside was 113 lb. per square inch, 
and was substantially constant throughout the 
whole stroke of the valve. The dissipation of 
energy by the absorber proved to be very effective, 
and the turbulence in the tail race under full-valve 
discharge was remarkably small. The dissipation 
of energy appeared to be materially assisted by the 
aerating arrangements, as the tailrace for a distance 
of 150 ft. from the draft-tube discharge was full 
of air bubbles. 

Trouble developed when the main valve operated 
at amall openings of from 2 in. to 5 in. (out of a 
full range of 19 in.) due to pounding. This was 
apparently due to water vapour forming in the 
lower part of the valve body as high-pressure water 
discharged into it through the valve 6. It was 
found possible to reduce this by fitting an inlet 
valve on the pipe to the position indicator, and thus 
venting the interior of the valve to atmosphere, as 
indicated in Fig. 435. 


When the relief valve was operating at part 
opening and the vapour explosions were most 
violent, there appeared to be a definite up and down 
oscillation of the tailrace water surface at the time, 
at El.+634. This was accompanied by the pheno- 
menon of “heat lighting "’ on the surface of the 
water, in sufficient magnitude for the concrete struc- 
ture to be illuminated at night. The explanation 
for this is not obvious, although it has been observed 
in previous installations. The phenomenon is a 
manifestation of the rapid dissipation of great 
energy. 

For the circulation of the lubricating oil to the 
main bearings, &c., two independent motor-driven 
positive-displacement rotary pumps are provided. 
One of these is driven by a 0-cycle, 440-volt 
alternating-current motor, and the other by a 
250-volt direct-current motor supplied from storage 
batteries. Normally the former will be in use, 
but on failure of the oil pressure, or the alternating 
current supply, the direct-current motor will cut in 
automatically and take over the oil circulation. 

Fig. 420, page 550 ante, gave details of the turbine 
guide bearings, and showed that cooling coils for 
water circulation are provided in the sump of the | 
lubricating system, to ensure uniform temperature | 
and viscosity under all conditions of operating. | 
A bayonet-type electric heater can also be employed | 
to keep the oil in the sump at the correct operating 
temperature in cold weather. At times, it 
expected, the temperature in the turbine gallery 
may drop to 30 deg. F. The following quantities 
of oil are required for one generating unit : 
Generator guide bearings, 200 gallons; generator | 
thrust bearing, 1,600 gallons; turbine guide 
bearing, 150 gallons ; complete governor | 


1s 


one 


system for one unit, 1,600 gallons ; making a total 
for one complete unit of 3,550 gallons. 
lubricating 


The oil for the main-shaft guide | 
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bearing and generator guide and thrust bearing | in one operation. As this did not promire to meet 


has the following properties; Specific gravity, 
0-910; Beaumé gravity, 24-17; flash-point, 
355 deg. F.; fire point, 395 deg. F.; cold test, 

30 deg. F.; viscosity at 100 deg. F., 250 Saybolt 
seconds; colour, N.P.A. 1-5; neutralisation 
number, 0-02; carbon residue, 0-005. 

The oil of the governor system is of similar quality, 
except that the viscosity at 100 deg. F. is 200 
Saybolt seconds instead of 250, the lower viscosity 
oil being required on account of small clearances 
in the governor-system valves. 

In arranging for the lubrication of parts other 
than the main bearings, &c., some consideration 
was given to the possibility of a centralised greasing 
system which would ensure all parts being supplied 





all requirements, owing to the complication of small 
pipes which would have been necessary in the 
turbine pit, with possible inconvenience from leaks, 
the unit system was adopted for the turbine parts. 

The principal connections for the turbine are 
shown in the plan, Fig. 427, page 609, anfe. An 
| Alemite air-driven lubricating unit, holding 200 Ib. 
lof grease, is provided for each pair of turbines, 
|located centrally between the units. The high- 
| pressure piping system terminates at two points in 
each turbine pit, and at a point adjacent to the 
| pressure regulator, for the purpose of attaching a 
flexible hose for the application of grease to any 
part of the system. The flexible hose is equipped 
with a trigger gun, incorporating an automatic 
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TOWER-TYPE WINDING PLANT; 


CONSTRUCTED BY 





Fig. 1. 


and adjustable feature by which a definite quantity 
of grease is discharged into the bearings at each 
pull of the trigger, the amount of grease for the 
different bearings being regulated by varying the 
number of injections. 

The present lubricating schedule covers, for each 
machine, 24 points on the lower wicket-gate stem 
bushings, 24 on the centre stem bushings and 24 
on the upper bushings ; 96 points on the wicket-gate 
thrust ring; 48 points on the links and bushings ; 
36 points on the shifting ring, five on the con- 


necting rods, two on the main-shaft stuffing-box, | 


and two on the cylinder-head bushing. 

The main-shaft stuffing-box and wicket-gate 
bearings are lubricated once each week, all other 
points being lubricated once a fortnight. Approxi- 
mately 5 lb. of grease is required for one complete 
lubrication of the turbine, the wicket-gate stem 
bushings receiving about three times as much 
grease as all the other points. The process occupies 
about 2} hours. The compressor system is capable 
of delivering grease at a maximum pressure of 
4,000 lb. per square inch, with the air supply at 
100 Ib. per square inch. Grease-gun connections 
to bearings subject to water pressure are provided 
with an extra ball check, to allow of the removal of 
the Alemite fittings for repair, if necessary, while 
the unit is running. The turbine-greasing units 
are supplied by portable grease tanks fitted with 
pumps. 

Careful investigation was made before deciding 
upon the choice of lubricating greases, and on the 
basis of tests made the following requirements have 
been formulated in tentative specifications :—The 


method of sampling to be as required by A.S.T.M.- | 


D 270-33; water not to exceed 0-1 per cent. ; 
penetration to be within 250-300, as required in 
A.S.T.M.-D 217-27 ; melting point not to exceed 
120 deg. F. or be below 85 deg. F.; analyses (ac- 
cording to A.S.T.M.-D 128-27) to show not more 
than 0-1 per cent. ash by rapid routine method ; 
no fillers permissible ; soaps, free fats, or saponi- 
fiable matter not permissible ; asphalts and tarry 
matter not permissible ; and free acid not to exceed 
0-1 per cent. calculated as oleic. The viscosity 
required is 100 Saybolt seconds at 210 deg. F., 
170 at 18 deg. F. and 492 at 130 deg. F., in 
accordance with A.S.T.M.-D 88-83. 

(To be continued.) 
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Pne-moms 
and boom-working vessel Moorland was 


aunched on 


November 22, complete with boilers and machinery on 
board, at the works of Messrs. Wm. Simons and Company, 
Limited, Renfrew 
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COMPLETED PLANT. 


-‘TOWER-TYPE WINDING PLANT AT 
| FUSHUN-RYUHO, MANCHOUKUO. 


THE establishment by the Japanese of the State of 
Manchoukuo was followed by active industrial develop- 
|ment; iron and steel works in the southern part of 
|the country were enlarged and the consumption of 
| coal rapidly increased. In consequence, the output of 
|the Fushun-Ryuho colliery, near Mukden, one of the 
| principal sources of supply of the area, had to be 
| greatly expanded. In order to meet the new demand, 
| two fresh shafts were sunk, one of these being equipped 
| with head-gear and winding plant of an interesting 
| type, and the winder being claimed to be the largest of 
| its kind and the most efficient in the world. The head- 
gear and equipment were supplied by Messrs. Demag, 
| A.G., Duisburg, and the electrical equipment by Messrs. 
Siemens Schuckert-Werke, Berlin. The structure and 
equipment are illustrated by Figs. 1 to 14, on this page, 
on Plate XXXI, and on pages 672 and 678. From 
the illustrations it will be seen that the tower is Tee- 
headed and the winder platform is 51 m. (167 ft. 4 in.) 
above ground level. 

The decision to adopt this form of design, not itself 
novel in German practice, was due to the position of 
the new east shaft relative to the existing shaft, 
resulting in lack of ground for an engine house, while 
it facilitated the lay-out of surface buildings, rail- 
way sidings, &c. The height of the tower is nearly 
| 170 ft. above the shaft collar. Winding is at present 
from a depth of 1,209 ft., and the useful load which 
the winder is designed to hoist is 12} metric tons. 
The winding speed is 37-7 ft. per second, and the 
number of trips made per hour 53, giVing an output per 
hour of 650 tons. Ultimately it is expected to extend 
the workings to a depth of 2,517 ft., when, with the 
same load, the speed will be doubled and the trips 
| per hour will be 46, giving an output of 560 tons per 
hour. 

The main structure consists of a rectangular tower 
69 ft. long by 42 ft. wide, formed of four corner columns 
with horizontal and diagonal bracing. In the two ends 
the cross and diagonal bracing is carried from ground 
level up to the winder-floor level as shown in Fig. 4, 
Plate XXXI._ In the two sides, shown in elevation in 
Fig. 3, portal bracing is carried up to a height of 85 ft. 
in order to provide the free ways for connection with 
the pithead buildings, stages and tracks for working 
the tubs, &c. Above the 85-ft. level diagonal brac- 
ing is carried up to the winder platform, as shown. 
The discharging platforms are situated at 39 ft. and 
153 ft., respectively, above the shaft collar, and are 
| indicated by a, a in Figs. 5 and 6. At a height of 
| 134 ft. 6 in. there is a deflecting-sheave platform, indi- 
leated by 6, in the same drawings, and at 152 ft. 
|a@ braking platform, c. The winder platform d is 
| 167 ft. 4 in. above the collar. This height resulted 
| from the necessity of allowing for the possibility of 
overwinding, and of providing space for the deflecting 
sheaves, and the braking gear. The tower framework 
| is filled in with brickwork panels, windows being pro- 
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TowEeR UNDER CONSTRUCTION. 


vided to harmonise with the surrounding buildings. 
The brickwork is carried on horizontal members, which 
are also used to support interior galleries, the latter, by 
means of connecting staircases, providing communica- 
tion between grounp level and the winder platform, as 
may be seen in Figs. 5 and 6. Further access to the 
winder platform is possible by means of a passenger 
lift to be seen at the left hand of Fig. 5. 

Wind pressure is taken by these horizontal members 
and transmitted by way of the corner columns, dia- 
gonals and portal bracings to the foundations. In the 
absence of adequate research data, and in the light of 
the knowledge that storms in the country are severe, 
resulting in wind pressures of 150 kg. per square metre, 
it was decided to take the wind loading as 1,000 kg. 
per square metre (204 Ib. per square foot), so that 
even the worst weather has little effect on the building. 
No secondary stresses are transmitted to the foundations 
when the winder is in operation, since in the Koepe 
system of winding employed, the main and deflecting 
sheaves run in opposite directions and the stresses 
produced are taken up by the framing between the 
134 ft. 6 in. and the 167 ft. levels. 

The winder room is at the 167 ft. level. It is sup- 
ported by the four corner columns and deep braced 
girders extending between them. The room has a 
floor measuring 98 ft. by 46 ft., and in the direction 
of its length extends considerably beyond the tower 
structure proper, the overhang being supported on 
struts as shown in Fig. 3.. The clear height inside is 
36 ft. A 45-ton overhead crane is provided on a 
runway at the 194-ft. level. The walls and roofs have 
been carefully insulated on the inside with cork 
lining as a protection against cold, the temperature 
in the district sometimes falling to as low as — 43 deg. 
F. The room accommodates the winding set, an 
auxiliary winding set, and the passenger lift gear, while 
at one end in the projecting portion there is a hatch 
sufficiently large to allow the assembled rotor or the 
complete Koepe sheave to be hoisted up from ground 
level by the winder-room travelling crane. The frame- 
work carrying the winder loads is shown in the isometric 
sketch Fig. 11, page 672, in which the girders are 
lettered to correspond with the plan, Fig. 7. The 
four outside girder frames have already been referred 
to as connecting the four tower columns. In addition 
to these there are two cross-girders, h and j, extending 
across the tower on each side of the winding gear. 
The two units of the latter, viz., the motor and the 
sheave, are carried by three girders, e, f and g, extending 
lengthwise between the frames h and j, one of the three 
being between the motor and sheave and the others 
being on each side of them. It will be realised from 
the foregoing that the three longitudinal girders, ¢, f 
and g, take the direct load of the winders, the stresses 
introduced by the braking platform and the deflect. 
ing sheaves. For this reason the unit stresses allowed 
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TOWER-TYPE WINDING PLANT: MUKDEN, 
CONSTRUCTED BY MESSRS. DEMAG, A.G., DUISBURG, 
Fig. 7. 
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r | 4 The Koepe sheave is direct-coupled to 
aie PALE EE § a Siemens-Nchuckert direct-current motor 
TB - + at supplied by a Ward-Leonard set. The 
sa ——— SX ee ee sheave and motor are shown in the winding 
ee room, in Fig. 12, page 678, Fig. 13 showing 
were less than normal, with the result that when, the motor in the makers’ works. The latter is of 


hoisting coal the calculated deflections were 0-27 mm., 
0-70 mm. and 0-86 mm. for the three girders. As 
their length is over 32 ft. these deflections were 
negligible. 

The small plan, Fig 
main cages in the shaft, and to the left the auxiliary 
hoist cages. It will be seen that the latter are fitted 
into a somewhat confined space, which resulted in the 
auxiliary winder having to be placed rather close to the 
main set in the winder room as shown in the plan, 
Fig. 7. This, and the need for allowing room for the 
brake beams, made it necessary for the girder to be 
very narrow. The auxiliary winder is for men only, 
and for use in case of a breakdown of the main gear 
which hoists both coal and men. In order to accom- 
modate both hoists, the centre line of the main set 
off-centre, the two sets being at 


10, shows the position of the 


was placed 12 in 
right angles to each other. 

Level with the bottom of the girder frames carrying 
the winder gear, is the braking platform already 
referred to. On this are the footstep bearings of the 
brake beams, and towards one end is a deflecting sheave 
provided for this auxiliary set and to be seen in Fig. 6 
The main deflecting sheave platform is at the 135 ft 
level. To provide greater stiffness at this level the 
opening for the sheave was surrounded by steel-plate 
decking and the sheave itself supported on plate 
girders, as shown in Fig. 5. The thrust produced by 
the rope is transmitted by the horizontal truss shown 
in Fig. 9 to the tower columns, and thence to the 
winder-girder framework. Vertical loads are carried 
by suspenders to be seen in Figs. 5 and 6. The 
deflecting sheave is an all-welded split pulley 21 ft. 4 in. 
in diameter. Sheaves of this type are shown in the 
makers’ works in Fig. 14, page 678 

In the Koepe system of windiag a single rope passes 
over the winding sheave and is connected with both 
cages ; a balance rope is coupled to the bottom of the 
cages and taken round a sheave at the bottom of the 
shaft. As one cage is wound up the other is lowered 
correspondingly, and as one tail rope lengthens the 
other shortens. The system thus has the advantage 
that at all positions the rope is balanced and only the 
load to be raised has to be handled by the winding gear 
The Koepe sheave in this case has a diameter of 
24-5 ft. The boss is of cast steel in two parts, with 
arms and rim of rolled-steel sections. The two halves of 
the boss are held together by 14 through bolts and two 
shrunk-on end rings. The sheave was dispatched from 
the works in two halves and welded together on the site. 


loperation is required at the pit bottom. 


4,000 kW capacity and is capable of overcoming a 
torque of 990,000 Ib.-ft. The capacity of this single 
unit is noteworthy. At present, one Ward-Leonard set 
is installed, with a voltage of + 440, and giving a motor 
speed of 29-25 r.p.m. When the shaft is deepened this 
set will be duplicated and the voltage thus increased to 

880, when the motor speed will be doubled. The 
converter set runs at 590 r.p.m. 

At the end of each wind, and also in the case of 


emergency, the winder is stopped by means of a rapid- | 


action compressed-air brake constructed by Messrs. 


Siemens Schuckert, and exerting a peripheral force up | 
Che output of the winder at | 


to 41,800 kg. (92,150 Ib.). 
present is equivalent to 272 tons per mile per hour. 
The unit is said to be the largest of its kind in the world. 

The guides for the cages consist of an open framework 
extended above ground level and supported by the 


main columns of the tower structure, the upper part | 


being supported on one side only. Where the main 
guides are discontinuous, at the loading platforms, the 
cages are guided by angles at the corners, thus ensuring 
accurate stopping at the platforms. In this case the 
clearance allowed in the guides is only 5 mm., so that 
the tub-loading rails match accurately and there is no 
damage from shock or delay in loading operations. 
Four-deck cages are employed, two decks being 
employed for men, if necessary, and two or all four 
for tubs, and at the stage these correspond with the 
stage levels a. a, and a’, a’, shown in Figs. 5 and 6. 
When all four decks are used for tubs the cages have to 
be shifted once for complete unloading, so as to bring 
all decks level with stage levels, a, a. This operation 
occupies no more than 21 or 23 seconds. A similar 
With its 
rope connections each cage weighs 17 tons. Each of 
the four decks can take two large tubs weighing 
IS ewt empty. Structural (St. 52) steel was used 
for the main parts of the cages. 

The two delivery stages are equipped with electrically 
operated on-setting gear. As men enter the cages at 
two levels, one above each tub-loading platform, the 
four deck cages do not have to be shifted when used 
for this purpose. Each cage will carry 128 men, the 
gates of these cages being of the Kleinholz type. 
Sliding doors are provided at all four landings, opened 
and closed by hand. The doors at the tub-unloading 


levels can, however, be operated by compressed air, 

but only when the cage registers with the platform. 
The heavy load involved results in elongation of the 

winding rope 


In normal designe the effect of this is 
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felt chiefly at the bottom of the shaft, but in the sys- 
| tem now described the total amount is divided between 
| the top and lower levels. The result is that it is 
sufficient at the upper level to provide short ramps only. 
The empty tubs, standing behind each other, are pushed 
on to the cage by electrically-operated on-setting gear, 
the loaded tubs being at the same time pushed out 
through the other gate. The on-setting gear embodies 
a friction clutch and the motor need not be reversed. 

At the shaft bottom the cages are loaded in a similar 
way, but in the place of the short ramps, adjustable 
hinged platforms 8 ft. 24 in. long are provided, and the 
tubs are pushed by an articulated on-setting mule. In 
the approach tracks there are compressed-air brakes 
which hold back the tubs and permit two only to arrive 
at the on-setting station at a time. 

The winding rope at present in use was supplied by 
Messrs. Felten and Guilleaume, of Cologne-Mulheim, 
and has a diameter of 2-8 in., weighing 12-3 Ib. 
per foot. When deeper winding is adopted a rope 
2-9 in. in diameter, weighing 13 Ib. per foot, will be 
used. The breaking load of the rope is 374 tons. The 
ropes are attached to the cages by grips of Demag 
design, with shock-absorbers to take up all shocks at 
the loading platforms when moving or loading the 
cages. On the cage decks Reuss elastic stops are 
installed to stop the tubs when being loaded on to the 
cage. The cages are equipped with, Demag safety 
catches, which, if a rope breaks, grip the cage guides 
by means of spring-operated wedges, thus preventing 
the cage from falling. 

Above the loading platforms, buffers and safety 
catches are fitted and come into play in case of over- 
winding. The buffers are placed at a height of 116 ft.. 
and prevent the cage being wound on to the rope 











1 abe 


Rn TEEN, TAS 9 goer oan Me I 












073 





DEC. 9, 1938. ENGINEERING. 


sheaves. To reduce the impact with the stops, the | in the case of Oxford, from the Secretary, University | Council or other State authority or, if none such exists, 
guides are gradually thickened in section, so that the | Delegacy for Extra-Mural Studies, Rewley House, | by the Federal Committee on Apprenticeship, and 
cage runners tend to become wedged if the cages are | Wellington-square, Oxford, and, in the case of Cam- | mast provide for not less than 4,000 hours of reasonably 
wound too high. bridge, from the Secretary, University Board of Extra-| continuous emyployment) for the apprentice, for his 
There are two pairs of safety catches arranged at a | Mural Studies, Stuart House, Cambridge. Completed | participation in an approved schedule of work experi 
distance above each other such that if the rope breaks | forms of application for bursaries must reach the | ence through employment, and for at least 144 hours 
through over-winding and the cage coming in contact | secretaries of the bodies referred to not later than! per year of related “ supplemental” instruction. In 
with the buffers, the upper set will function, while if | February | next. order to employ such an apprentice at a wage rate less 
the rope parts through over-winding at some lower | oer than the minimum fixed under the Fair Labour Stand- 
point the second set of catches will come into operation, | —/ndustrial News, a publication of the Trades Union | ards Act, an application, signed by the employer and 
| Congress, states that on January | next, Mr. T. W. | apprentice, sind accompanied by a copy of the appren- 

| Agar, London District organising secretary of the | ticeship agreement, must be sent to the Administrator. 
National Union of County Officers, will take up the | If the Administrator is satisfied that the agreement 
appointment of assistant secretary of the National | conforms to the standards outlined, and that not less 
Foremen’s Association of the engineering and allied | than 4,000 hours of employment are required to prepare 
trades, with a view to his subsequent appointment as |a worker of normal ability for the skilled occupation 
general secretary upon the retirement, in June next, of | designated in the agreement, he will issue, in triplicate. 
Mr. H. W. Reid, who has held the position since the | a special certificate authorising the employment of the 








LABOUR NOTES. 


Tue Ministry of Labour provisionally estimates that 
at November 14 the number of insured persons, between 
the ages of 16 and 64, in employment in Great Britain 
was approximately 12,258,000. This was 36,000 less 





ed 








than the total for October 17. 
on a comparable basis there was a decrease of approxi- 
mately 150,000 compared with November 15, 1937. 
There was a decline in employment, between October 17 
and November 14, in building and public-works con- 
tracting, agriculture and horticulture, coal mining, 
iron and steel manufacture, hotel and boarding-house 
und transport services, the distributive trades, and 
entertainments, sport, &c. On the other hand, employ- 
ment improved in the cotton, wool and other textile 
industries, metal-goods manufacture, and the motor- 
vehicle, cycle and aircraft industry. 


At Novémber 14, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,455,668 wholly unemployed, 305,496 
temporarily stopped, and 66,939 normally in casual 
employment, making a total of 1,828,103. This was 
46.876 more than the number on the registers at 
October 17, and 328,900 more than at November 15, 
1937. The total comprised 1,366,683 men, 51.010 
boys, 360.306 women and 50,104 girls. 


The total of 1,828,103 registered unemployed included 
1,679,811 persons who were applying for benefit or 
unemployment allowances. An analysis of these appli- 
cants according to the length of the last spell of regis- 


tered unemployment is as follows :—825,000 (49 per | 

; 35 per ce ; re a —-¥ 
1.084.000 (65 per cent.) | committee and the Apprentices’ Council it may be | 
extended to five years where technical considerations | 


cent.), less than six weeks ; 
less than three months; 1,250,000 (74 per cent.), 
less than six months ; 278,000 (17 per cent.), 12 months | 
or more. Of the persons on the registers at Novem- 
her 14, about 61 per cent. were applicants for insurance 
henefit and about 31 per cent. for unemployment 
allowances, while about 8 per cent. had no application 
for benefit or unemployment allowances. 


On Monday last week, a deputation from the National 
\ssociation of Trade Union Approved Societies laid 
hefore the Minister of Health, Mr. Walter Elliot, 
23 resolutions passed by the annual conference of the 
\ssociation on different aspects of the social services | 
in which they were concerned. In some cases, exten- 


sions of existing schemes were urged, and in others | men’s probation,” or test. 


changes in the administration of services or inquiries | 
into alleged defects. Reduction of the age limit, an | 
increase of the old age pension, extension of the statu- 
tory benefits under the Health Insurance Scheme to 
cover specialist and consultant services and dental 
treatment, provision of surgical appliances to insured 
persons, amendment of the income limit for insurability, 
cash benefits for juveniles, the inequalities of valuation | 
surpluses, and the new Pensions (Voluntary Contri- | 
butors) Act were among the subjects discussed. Mr. | 
Elliot, in reply, said that it was most valuable to him 
to have the views of the deputation and the facts and | 
figures they had brought forward. As Minister of 
Health, he was particularly anxious to see these social | 
services maintained, and, if possible, extended, and 
he would give careful consideration to the points 
raised, 


| 

The Departments of Extra-Mural Studies at the | 
Universities of Oxford and Cambridge are again offering | 
scholarships to adult students to enable them to enter | 
the Universities for a period of full-time study. The 
Trades Union Congress General Council is represented 
on the two bodies, and has for a number of years | 
co-operated in their work. The persons selected for the 
scholarships have, in the past, been mostly men and 
women from the University Tutorial Classes and 
University Extension Courses. and from educational 
settlements and the majority have been trade unionists. 
Probably, two scholarships will be awarded by each 
University in the coming year. The duration of the 
scholarships is normally two or three years. Their 
value will be sufficient to cover all reasonable expenses | 
of the successful candidates, in order that they may be | 
free from financial anxiety throughout the tenure of 
the scholarships. Applications for the scholarships 
must be made on special forms, which can be obtained, 


i 





It is estimated that | 


| grant such an application. 


inception of the association in 1917. The association 
| has been affiliated to the Trades Union Congress since 
| 1921. In addition to his connection with the National 
Union of County Officers, Mr. Agar has been acting 
secretary of the Joint Trade Union Committee of the 
Engineering and Building Unions. He will relinquish 
his other activities upon taking up his new appointment. 


Details of the new Danish apprenticeship law are 
given in the November issue of the Danish Foreign Office 
Journal. The question of the extent of technical 
training and kindred matters is largely left to the 
various handicrafts and trades which, in suitable 
| groups, operate through trade committees and an 
| Apprentices’ Council. The Apprentices’ Council is an 
advisory body whose duty it is to see that the law is 
properly interpreted and applied. It consists of an 
}equal number of employers and employees, supple- 
mented, if necessary, by experts on special questions. 
|The trade committees which operate within each 
| branch or group of related branches, are composed of 
| equal numbers of employers and employees. In effect, 
| they supervise the training of the apprentices in their 
trade or group of trades, and see that the work done is 
in accordance with the ~ legally required training.” 
| They decide the minimum and maximum periods of 
apprenticeship for particular trades or handicrafts. As 
a rule, the naximum period may not extend beyond 
four years, but on the recommendation of a trade 


make it necessary to do so. 


A branch trade committee may examine the various 


| workshops in its area, and if it finds, in any instance, 


that the conditions are detrimental to a proper training 
'of apprentices and two-thirds of the members agree, 
an application may be made to the authorities to 
refuse to acknowledge the right of the concern to take 
apprentices. The authorities are under obligation to 
To assist trades or trade 
groups to judge qualifications there are test com- 
mittees. Every period of apprenticeship must, unless 
special circumstances arise, terminate in a “ journey- 
The probation or test 
committees are composed of equal numbers of em- 
ployers and employees, and the actual judging of the 
test pieces is carried out by committees of inspectors 
on which employers and employees are equally repre- 
sented. In the case of every apprenticeship, apart 
from quite exceptional instances, there must be a 
contract between master and apprentice recognised by 
the public authorities. In it, the duration of the 
apprenticeship and the wages to be paid must be stated. 
Further, the contract must contain a clause to the 


|effect that the employer undertakes to insure the 
apprentice against sickness and accidents in a recognised | 


insurance company. 


During his apprenticeship, the apprentice must, at | 


his employer’s expense, attend classes in technical as 


| well as cultural training at a local technical school 


recognised by the Minister of Trade. The apprentice 
must have an annual holiday of at least fourteen days, 
with wages, and the holiday must be between May 1 
and September 15. Except that during a six months’ 
probation period the contract may be determined by 
either party, it is indeterminable save in cases of pro- 
longed illness or actual breaches of its provisions. If, 
otherwise, one of the parties may desire to determine 
it, he may bring the matter before a Court of Arbitra- 
tion which will decide whether compensation shall or 
shall not be paid. 

Regulations issued in October under the United 
States Fair Labour Standards Act, 


than those fixed by the legislation. An apprentice is 
defined as a person, at least sixteen years of age, who is 
covered by a written agreement with an employer, or 
with an association of employers. The agreement must 
have been approved by the State Apprenticeship 





relate to the | 
| employment of learners and apprentices at lower wages 


apprentice and approving the rate of wages and the 
length of apprenticeship specified in the agreement. 
One copy is filed in the Wage and Hour Division of 
the Department of Labour; one copy is given to the 
employer ; and one copy to the apprentice. In view 
of the impracticability of immediately putting into 
effect the regulations with respect to apprentices, the 
administrator has provided for temporary exemptions 
up till February 1 next, under conditions specified in 
the regulations. 

Applications to employ learners at a lower wage 
than the minimum established under the Act may 
be filed by an individual employer or worker or by 
groups of employers or workers. Preferential considera - 
tion is given to applications filed by groups or organi- 
sations deemed to be representative of the interests of 
a whole industry or branch thereof. In any case, all 
applications will be acted upon on the basis of the 
needs of workers and employers in the industry as a 
whole, rather than on the basis of the needs of individual 
employees or employers in the industry. Each appli- 
cation must (@) identify the industry and occupation in 
which it is desired to employ learners at a wage lower 
; than the stipulated minimum wage; (4) describe the 
processes to be learned in the occupation or occupations 
in question ; (c) state, on the basis of the records of the 
regional or local public employment exchange, whether 
experienced workers are available for employment in 
| the occupation in question ; (d) state prevailing average 
hourly earnings of experienced workers in that occupa- 
tion; (e) state why learners should be employed at a 
lower wage than the applicable minimum ; (f) set forth 
the proposed hourly wage rate for learners; and 
(q) include any other pertinent information. 


Atter the application has been submitted, a hearing 
will be held by the Administrator at which all interested 
parties may present evidence and at which the Adminis- 
trator may require any evidence or testimony which, 
in his opinion, is essential. The applicants must 
prove that the regular minimum wage applicable to 
the branch of industry in question will curtail employ- 
ment opportunities for learners in that occupation. 
If this is proved to the satisfaction of the Administrator, 
he will then issue regulations providing for the employ- 
ment of learners in the industry, under special certiti- 
cates, at such lower wage, and subject to such limitations 
as to time, number, proportion and length of service. 
| as the Administrator has found to be necessary on the 
| basis of the evidence presented at the hearing. With 
regard to both apprentices and learners, provision is 
made for review and revision of decisions. 


A Royal Decree issued in Roumania in October 
amends the provision relating to holidays with pay 
in the Act of March 28, 1929. Section 49 of the Act 
laid down that an employer must give his workers 
annual holidays with pay, the length of which varied 
with their seniority. The Decree abolishes the condi- 
| tion requiring a period of continuous service on the 
| part of the worker before he is entitled to a holiday. 
This alteration, the weekly organ of the International 
| Labour Office at Geneva says, “should put an end 
|to the practice of certain employers who, in order to 
evade the law, dismiss their workers and then re-engage 
them later, thus interrupting their period of service.” 
| Seniority is defined as the time during which the 
| worker has been employed in the same undertaking, 
leven if his contract has been temporarily broken 
| owing to its expiry, or to the fact that the work is 
finished, or by agreement between the two parties 
concerned or by the wish of one of them, or owing to 
force majeure. It is further provided that the employer 
| must give his workers annual holidays with pay irre- 
spective of the system of remuneration used, whether 
time work, piece work or payment by the job. Section 
89 of the Act, which deals with holidays with pay for 
| salaried employees in industry and commerce has been 
| amended in the same way as Section 49 by the deletion 
}of the word “ uninterruptedly ” in the reference to 
employment. 
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VARIATION OF THE PRESSURE 
OF A MIXTURE OF SATURATED 
STEAM AND AIR WITH TEM- 
PERATURE. 
By A. C. West, B.Se., A.M.1.Mech.E., Dents 


Taytor, M.Se., Ph.D., and A. C. Kersaun, B.Se., | 
A.M.1.Mech.E. 


Wuewn several gases which have no chemical action 
on each other are contained in the same vessel, the 
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to atmosphere through holes drilled radially round the heated with a gas burner. It was found convenient 


valve body. 


In order to calibrate the apparatus, it was | in all the experiments to close the valve and heat the 


decided to eliminate all the air and obtain a tempera- | apparatus until the pressure gauge was near its maxi- 


ture-pressure curve for steam only. 













pressure of the mixture may be determined by Dalton’s 
Law, according to which the pressure of a gaseous | 
mixture on the walls of the containing vessel is equal 
to the sum of the pressures that the constituents would 
exert if each occupied the vessel separately. According | 
to Dalton’s view, each gas in the mixture may be 
considered to be diffused throughout the whole vessel, 
so that all occupy the same volume, namely, that of 
the whole chamber. Dalton's Law is true of real gases | 
at moderate pressures, and is exactly true of the ideal | 
gas of the Kinetic Theory. In the case of vapours, | 
the law is approximately obeyed within certain limits 
and with certain restrictions. Thus the total pressure | 
of a mixture of air and water vapour at moderate | 
pressures and temperatures agrees well with that cal- | 
culated using Dalton’s law, but in certain cases, as 
Macfarlane and Wright have shown,* the total pressure 
is always less than that to be expected from the law. 

This is interpreted as being due to the attraction 

between the molecules of the gas and the vapour. 

Macfarlane and Wright have investigated this attrac 

tion in the case of vapours of methyl alcohol, ether, 

acetone and chloroform, and the gases carbon dioxide. 
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ammonia, sulphur dioxide and hydrogen chloride. It , 
was found that these gases show considerable attrac- | 
tion for the vapours of the liquids in which they are | 
soluble. 

[t is thus of interest to inquire how far we are 
justified in using Dalton’s Law to calculate the total 
pressure of a mixture of saturated steam and air, 
since air is, to some extent, soluble in water. At low 
pressures, the law is known to be very nearly true 
with these substances, but at high pressures the mole- 
cules of the gaseous mixture will be brought into such 
close proximity that the motion of any molecule will | 
be influenced by the others, and as a consequence, | 
Dalton’s Law may cease to hold. It was the object 
of the investigation described below to determine how 
close an approximation Dalton’s Law is at high pres- 
sures, There are two methods of increasing the 
pressure, and the methods are substantially different in | 
principle. Firstly, there is the method of compressing | 
the mixture of air and saturated steam into a smaller | 
volume, and secondly, there is the method of heating 
the mixture in a closed space. In the latter case, the 
increased pressure is due to the increased speed of the | 
molecules, and not to the molecules being packed in | 
closer proximity. This case is the important case | 
practically, and so in what follcws the truth of Dalton’s | 
Law for a mixture of saturated steam and air at various | 
temperatures has been investigated. 

The apparatus used for the experimental work was | 
a form of Marcet boiler, but on account of the very | 
high pressures used, it had to be specially designed. | 
The essential details are shown in Fig. 1. The boiler, | 
which was machined from the solid, is fitted with a| 
flange arranged to take the mercury pocket a, into| 
which the thermocouple junction was placed. =a 


| 
| 
| 


readings were taken by the gauge, which is connected 
to the boiler by high-pressure steam tubing. The 
release valve 6, when opened, allows steam to flow 
into the annulus surrounding the spindle and to escape 


* Jour. Chem. Soc., page 207 (1934). 








comparison between these 
results and Callendar’s Steam 
Tables, the accuracy of the 
apparatus could be tested. 
This, however, involved several difficulties, the most 
important being that of blowing out all the air from 
the apparatus. In the early form of boiler used, 
the pressure gauge was attached to the side of 
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Calculated and Experimental Temperatures and Pressures. 











Pressure of | Pressure of Total Total 
Tem- Air at Steam at Pressure Pressure of 
pera- this this Calculated Mixture by 

ture, Tempera- Tempera- from Experi- 
deg. C ture ture Dalton’s Law ment 

(Ib. per (Ib. per (ib. per (Ib. per 

sq. in.) sq. in.). #q. in.) sq. in.) 

27-6 480-0 507-6 495-9 

27-5 467-5 495-0 475-0 

27-4 443-8 471-2 455-0 

27-2 424-6 451-8 435-0 

27-1 402-3 29-4 415-0 

2 26-9 378-0 404-9 395-0 
23-2 26-8 357-3 384-1 375-0 
20-7 26-6 340-6 367-2 355-0 
218-0 26-4 323-8 350-2 338-0 
215-6 26-3 308-8 335-0 321-0 
211-5 26-1 284-7 310-8 300-0 
207-9 25-8 265-2 291-0 280-0 
203-9 25-7 244-5 270-2 260-0 
198-8 25-4 220-0 245-4 237-0 
193-6 | 25-1 197-0 222-1 215-0 
188-1 24-8 174-6 199-4 195-0 
182-1 24-5 152-6 177-1 175-0 
175-7 24-2 131-6 155-8 155-0 
169-1 23-8 112-5 136-3 136-0 
161-5 23-4 93-1 116-5 116-0 
153-0 22-9 75-0 97-9 97-5 
142-5 22-4 56-3 78-7 77°5 
128-0 21-6 37-0 58-6 57°5 
102-5 20-2 16-7 36-9 37-5 


the apparatus, but on account of the difficulty of | 


eliminating all the air for calibration, the apparatus 
was redesigned as shown in Fig. |. Experiments were 
carried out with both forms of apparatus and the 
results were substantially the same, but with the final 
form the difficulties in the elimination of air for the 
calibration experiment were avoided to some extent. 
The boiler was mounted on a firebrick hearth and 


By making a|mum reading. Pressure and temperature readings 


were then made as the apparatus cooled. This was 
found quite satisfactory, because on account of the 
large bulk of the apparatus the cooling was quite 
slow. Further, the walls of the cylinder were very 
thick and the material of the boiler was of good thermal 
conductivity, which naturally assisted in the equalisa- 
tion of temperature. The thermocouple used for the 
| measurement of the temperature was placed in the 
| mercury pocket a and the measurements were made 
| with the potentiometer circuit shown in Fig. 2. Some 



































preliminary experiments were first carried out to 
| Kavestignts the distribution of temperature in the 
| boiler, and for this purpose the water was removed 


and an experiment carried out with air only. A second 
thermo junction was placed in the boiler itself and 
used as a standard. The experiment was carried out 
|in the usual way by heating the apparatus up to a 
|maximum temperature of about 240 deg. C. and 
| calibrating the thermocouple in the mercury pocket 
| against a standard thermocouple in the boiler. No 
great difficulty was experienced in carrying out this 
preliminary test, since with air the maximum pressure 
was very low (only about 28 Ib. per square inch). In 
|all the later work, this additional thermocouple was 
removed, and all the temperature measurements at 
higher pressures (with steam) were obtained with the 
aid of the thermocouple in the mercury pocket a. 

For the calibration experiment, it was essential that 
|all the air should be excluded from the apparatus. 
This was achieved by carefully filling the gauge, tubing, 
and all the water space with distilled water. On heat- 
ing, the release valve being open, water was first 
driven off due to expansion, then steam was allowed to 
| blow off for several minutes, and while continuing to 
| heat the boiler, the release valve was closed. Pressure- 
| temperature readings were taken under these condi- 
| tions, and the resulting curve plotted against Callendar’s 
| curve for saturated steam. In this way a calibration 
| curve for the pressure gauge was obtained, and this 
calibration was used in the subsequent test with the 
mixture of steam and air. The calibration experiment 
| was carried out as a preliminary to all the experiments 
with steam and air, but in practice this was not really 
necessary, since the gauge retained practically the same 
characteristics during the whole course of the work. 

For the second series of tests, the apparatus was 
| allowed to cool down to the room temperature. Air 
was admitted and the release valve was closed. For 
the majority of these experiments, the boiler was about 
half-filled with water. Pressure-temperature readings 
were taken as before, and a set of readings is given in 
|the annexed table. For this experiment the volume 
of the air space was 1-618 cub. in. In the table 
are given the calculated values of the partial pressures 
of air and steam at these temperatures, the air pres- 














LR + 











Dec. 9, 1938.) 





HIGH-SPEED HYDRAULIC SHAPER. 
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675 
THE LATE SIR T. O. CALLENDER. 


WE regret to record the death of Sir T. O. Callender, 
which occurred at Bidborough Court, Kent, on Friday, 
December 2, at the age of eighty-three. Sir Thomas 
was well known as a leading manufacturer of electric 
cables and as a pioneer of public electricity supply in 
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Py (1+ 82), | 
= pressure at | 


sures being obtained from the formula P; 
where P; = pressure at ¢t deg. C., Py 

0 deg. C., 8 = coefficient of expansion of air at constant 
volume, and the steam pressures being obtained from | 
Callendar’s Tables. In Fig. 3, these experimental values 
(and others) of the total pressure of air and saturated 
steam are shown plotted against the corresponding 
temperatures, and to facilitate comparison, the total 
pressure, as calculated from Dalton’s Law. has been 
shown on the same diagram, being represented by the 
full-line curve C. These theoretical values of the 
pressure have been obtained by adding together the 
partial pressures of the air, curve A, and the saturated 
steam, curve B. In Fig. 4, the difference between the 
total pressure as found by experiment and that calcu- 
lated according to Dalton’s Law has been plotted on 
a total-pressure base. The points enclosed in circles 
on this graph were obtained from the figures given in 
the table, while those represented by triangles and 
crosses were obtained from other series of experi- 
ments. 

The main conclusion to be drawn from the graphs is 
that Dalton’s Law gives the true value of the total | 
pressure over a considerable range, but that at high | 
pressures (above 200 lb. per square inch) the theoretical 
value is too high. This is most probably due to the | 
fact that at high pressures the molecules of air and | 
steam are not able to move about independently of one 
another, so that the ideal conditions for the fulfilment 
of the law deviate more and more from the truth. 
This is in accordance with the gradual falling away of 
the experimental values from the theoretical curve as | 
the pressure is increased progressively from 200 Ib. to 
500 Ib. per square inch. 

The authors wish to express their gratitude to the 
Governors of the Croydon Polytechnic, where the 
experimental work was carried out, for permission to | 
publish these results. 











HYDRAULIC HIGH-SPEED SHAPER. | 


THE interesting hydraulic shaping machine shown in | 
the accompanying illustration and manufactured by 
Messrs. Friedrich Klopp, Solingen-Wald, Germany, has | 
recently been introduced to this country by the firm’s 
British agents, Messrs. Alfred Herbert, Limited, | 
Coventry. The machine is made in seven sizes which 
have maximum strokes ranging from 18 in. to 394 in. 
The stroke can be adjusted to any length below the | 
maximum down to ] in., this adjustment being effected | 
by the movable stops seen on the ram slide. There is, | 
i consequence, no overrun. The ram traverse is | 
effected by a hydraulic cylinder situated in the slide | 
itself, so that the power is applied directly in line 
with the cut. The oil supply is derived from a recipro- 
cating pump driven by an electric motor, which is, 
according to the size of the machine, from 7-5 h.p. to | 
22h.p. The pump-control gear is carried on the pump | 





| triangular box seen on the side of the baseplate. A 
| small rocker arm, directly connected to the reversing 


this country and other parts of the world. tis name 
is also closely associated with the introduction of the 
system whereby cables were laid * solid’ in bitumen 
for protection purposes. 

Thomas Octavius Callender was born in Glasgow on 
April 9, 1855, and was educated at Greenock, at the 
Godolphin School, Hammersmith, and in France. 
After being engaged for a time in general business, 
he joined with his father in 1877 in the foundation of 
the firm of Callender and Sons. This concern had an 
interest in developing the use of Trinidad bitumen for 
road making and building purposes. He was first 
attracted to the business possibilities of electricity 
during a visit to Russia in 1880, when he saw Jabloch- 
koff candles being used to light the Imperial Opera 
House and, as he himself said, in a contribution which 
he made to the Jubilee proceedings of the Institution 
| of Electrical Engineers in 1922, the contrast between 
|the illumination provided by this means and that 
| produced by the oil lamps on the Scythia, in which 
| he shortly afterwards travelled to the United States, 
| made a great impression on him. This impression was 
| enhanced on the return voyage, which he made on the 
Servia, which was one of the first, if not the first, 
| of Atlantic liners to be equipped with electric light. 
| During this passage, too, he made the acquaintance of 

Mr. J. F. Allbright, who was then associated with 
Edison, and later with Colonel Crompton. As a 
result, he began investigations into the possibilities of 
using bitumen as an insulator. The success of these 
researches resulted in the establishment of Callender’s 
Bitumen and Waterproof Company, in 1882, the object 
being to develop the use of ‘* vulcanised bitumen ” and 
to manufacture insulated wires and cables. Callender 
was appointed manager of this concern, becoming 
managing director in 1896, when it was reorganised as 
Callender’s Cable and Construction Company. He was 
still holding this position at the time of his death. 

As is well known, however, the activities of Callender’s 
firm have not been confined solely to the development 
of the type of cable with which their name was initially 
associated. As he pointed out in the article he con- 
tributed to the Special Number of ENGINEERING, 
which was published on the occasion of the Silver 
Jubilee of H.M. King George V, the use of vulcanised 
bitumen as insulation is limited to pressures which are 
now described as moderate, and for the higher values 
paper is almost universally employed. In the design 
and manufacture of this type of cable for higher and 
higher voltages Callenders have played a leading and 
successful part, and they have done similar useful work 
in the production of the conductors and equipment for 
overhead-transmission systems, as well as in the design 
of cables of a less usual pattern. 

To go back to the early days of the industry, it may 
be mentioned that Callender was associated with the 
work of providing a number of cities and towns in this 
country with a public supply of electricity, including 
Liverpool and Birmingham. He was also responsible 
for the installation of the electric haulage system at 
Abercanaid Colliery, Merthyr, as early as 1891, and 
about the same time, for the laying of the cables on 
the City and South London Railway between London 
Bridge and Stockwell. He travelled extensively 
| abroad on his firm’s business and had installed electric 
lighting in the Taj Mahal at Agra. 

Callender received the honour of knighthood in 1918 
and was for many years a Justice of the Peace for the 
County of Kent. He was elected a member of the 





itself, the connections having no bends and being of 
large diameter, so that the pressure loss and heating 
of the oil are both at a minimum. The control, apart 
from starting, is actuated automatically by the stops 
on the ram slide. The stroke is therefore precise, and 
reversal is effected accurately at the same point of 
each stroke. The control gear has a main piston which 
operates the reversing piston and a piston for starting 
and stopping and for changing the ram speed range ; 
the first piston is rotated and the second reciprocated. 

The speed of the ram is infinitely variable between 
13 ft. and 130 ft. per minute in all sizes but the largest, 
in which the upper limit is 105 ft. per minute. With 
the normal range, speeds from 13 ft. to 65 ft. per minute 
are recommended for roughing cuts and from 65 ft. 
to 130 ft. for finishing cuts, the power being auto- 
matically reduced for the latter work. The cutting 
speed is constant throughout the stroke so that the 
surface of the work is uniform. The return speed, of 
about 1,570 ft. per minute, is not variable as it is quite 
independent of the cutting speed, the saving of idle 
time thus being considerable. The table-feed motion 
is, of course, intermittent, and is effected during the 
change from the reverse to the forward motion of the 
ram. It is notable as being, we believe for the first 
time, independent of the speed or length of stroke of | 
the ram. The feed gear is contained mainly in the 





piston of the control gear, operates a ratchet device of 
which the pawl is positively engaged, so that it is 
impossible. even with rapid feed, for a tooth to be 
missed. The table-feed range varies between 0 -007 in. | 
and 0-118 in. in the smallest of the machines and | 
between 0-009 in. and 0-177 in. in the largest. The | [nstitution of Electrical Engineers in 1893 and had 
vertical tool feed is normally by hand, but automatic | served on the council. He also served as a member 
feed is provided for. The table feed is controlled by | of the committee of the Board of Trade which was 
an automatic electric limit stop which cuts out the appointed during the war to investigate conditions in 
driving motor. The controls are conveniently grouped | the electrical industry. He was on the board of the 
Lancashire and Scottish Power Companies. 


on the front of the machine. The ram speed is varied 
by the lever moving over a graduated quadrant. The 
automatic reverse shaft is provided with a lever for | 
hand operation. 


The table is of the knee type and is supported at its | HIGH-SPEED WRITING MACHINE. 


overhanging end by a sloping support which, it is| We have recently had an opportunity of seeing a 
claimed, limits any sag to a minimum. The table | demonstration with a new high-speed writing machine, 
surface ranges from 21} in. by 13% in. to 394 in. by | known as the Tachotype, which, it is claimed, can be 
19} in., with a vertical traverse of from 12} in. to | used to replace hand-written shorthand for reporting, 
14} in., according to the size of the machine. The | correspondence, &c. The machine resembles a small, 
horizontal traverse allows a width of 27} in. to be | light typewriter, and has a keyboard of 27 characters, 
planed on the smallest machine and one of 37} in.|the vowels being arranged in the centre, with the 
on the largest machine. The tool-head has a maximum | consonants, mostly in duplicate, on opposite sides. 
vertical traverse ranging from 5} in. to 94 in. It swivels | Actually 18 separate characters are employed, There 
in a vertical plane through an angle of 45 deg. Ajis no distinction between capitals and small letters, 
tool lifter can be fitted which permits the use of | and no punctuation, except a comma, 

tungsten-carbide tools. Not only can the cutting | When ing down dictation or reporting, the 
capacity be increased by such tools, but the lifter, | operator presses down simultaneously two or more keys 
when working with heavy-duty high-speed steels. | forming a short word or a syllable of a larger word, 
increases the fineness of the cut. ' and these words or syllables are each printed in a single 
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line on a strip of paper which is autontatically fed 
through the machine. The advantage of this system 
ix, that although the typed record has certain peculiari- 
ties, and some words may be spelt phonetically, it can 
be read by anyone without transcription. [t could 
thus be handed immediately to a compositor to be set 
in type or to an ordinary typist for writing in the form 
of a letter. Some of the peculiarities referred to are 
that C is used in place of K, W is formed by a combina- 
tion of V and J, M is formed by a combination of J 
and N, and these letters are made of somewhat abnormal 
forms to render the combinations possible. 

The advantages claimed are that the operation of 
the machine is easy to learn, so that after eight weeks’ 
training in a class, a girl of ordinary intelligence can 
write at the rate of 100 words per minute. With prac 
tice, it is stated, a speed of 200 words a minute can 
be easily acquired, and it is possible for a skilled 
operator to record speech at the rate of 300 words per 
minute. The keyboard is arranged so that most 
European languages can be taken down with equal 
facility, and the machine is light, easily portable, and 
noiseless in action. It can also be used for long periods 
without causing the operator undue fatigue. 

The machine is the invention of Mr. G. H.C, Vonck, 
and we understand that it is largely employed in 


Holland, and is also being introduced into Belgium 











and Sweden. In this country it is being handled |) 

Messrs. Engineering Designs, Limited, Mantield 
House 376, Strand, London, W.C.2 
TENDERS. 

We have received from the Department of Overseas 

Trade, 35, Old Queen-street, London, S.W.1, particular 


of the undermentioned tenders, the closing dates of which 


are stated Details may be obtained on application t 


the Department at the above address, quoting th 
referenee numbers wiven 

Portatle Belt Conveyors, twelve. approximately 24 [1 
im length and either petrol of paraflin-engine driven 
Chief Roads Engineer, Southern thodesian Ronds 
Department, Salisbury December 19 (T. 29,577/38.) 

(ireulating Water Pumps In connection with the 
call for tenders on the part of the Municipality of th 








City of East London, South Africa, for two cireulating 
water pumps, noted on page S88 anfe, we now learn 
that the losing date has been extended watil Deeer 
ber 21. (T. 28,779/38.) 

Carriage and Waqon-Wheel Lathes four elect ri 


motor driven, capable of taking a eut fs in. deep with 


ie when turning tyres of 63 tons to 69 tons pret 


quare inch tensile strength 


in. few 
South African Railways and 
January 23, 1939 (1 


Harbours Johannes bury 


20.586, 38.) 
(‘oal-Fired Roiler. 
100 Ib. per square inch pressure 


1,200 Ib. pe 
Johannes bury 


vertical, capacity 


hour, 








City Council ; December 24, 1938. (T. 29,727 1938.) 
PERSONAL. 
Messes. Thos. W. Warp, Liwrrep, Albion Work 
Savile-atreet, Sheflield. have purchased from Messr 
Joun Fowter AND Company (Leeps), Limrrep, th 


romliwill, patterns, drawings, and sole manufacturing 


and dimtributing righta of their full renge of conecret 
mixers. winches, mast hoists and elevators, this taki 

feet from December 15. Messrs. Ward are also taking 
over Messrs. Fowler «lling organisation in thia cor 
eet ion 


The Minister of Transport has app inted Mr. Eve. 
Macassey to be chairman of the Traffic 
tor the West Midland Area, in suecession to Mr 
Morean, who has been appointed 
Western Area. Mr. F. S. E succeed M 
J. Farnpace, C.B.E., as ehairman of the Yorkshi 
\rea on the latter's retirement on December 31 


Commissioner 
Creve 
chairman of tf 

ASTWOOD ia to 


\s and from January |, 1939, Messrs. Waorias 
Jacks AND Company, Winchester House, Old Broad 
treet, London, E.C.2, are eonverting their business int 


i private limited company The change will make n 
slteration in the conduct of the busmess, the present 
three partners, Messrs. J. Gray Buchanan, Stewar 
Barry and R. Ruasell Walker, continuing as chairma 
and managing directors to control its affairs, with th 
addition of the senior partner's son, Mr. W. Gray Buch 
nan, and Mr. J. C. Gammon, O B.E., as directors. 


Tue Lystrrerion or Hearine AND VENTILATIN: 
GINEERS is changing the address of its offices fror 
No. 12 to No. 22, Russell square, London, W.C.1, o 


December 12. 





Mr. Tom THornycrort, who was for 
director of Messrs. J. |. Thornyeroft and Compan) 
Limited, has joined the board of Messrs. Silentblo 
Limited. Victoria Gardens, Ladbroke-road, Notting hill 
Gate. London, W.11 His experience with marine work 
will be helpful in some levelopment which the 
company is undertaking 

CommManpDer Georce Wueeter WoLr. manager of 
overseas operations Of Messrs. General Motors Corpora 
tion, U.S.A., has been appointed president of Messrs 
United States Steel Products Company. New York, th 
export organisation of Messrs. United States Steel Cor 
poration He will take up hie new duties on January | 
1939 


many years a 


new 
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Mathématiques Générales 
PAPIN Paris: Dunod 


Lide- Mémoire 
By Mavcrics 
25 francs. | 

The New Turners’ Handbook The Book that Teaches 
Turning and Screw Cutting Including Workshop 
lables, Complete Tables of Change Wheels and How to 
Read the Micrometer. By W. Pirr. London: Pitt's 
Popular Publications, 56, Talfourd-road, 8S.E.15 

Price ls.) 

The Journal of the 
Volume XVIII. August, 1938. ¢ 
the Institution, 8. Gokhale-road. 

Telephony 1 Detailed Exposition 


Engineers (India). 
cutta: Offices of 
[Price 10 rupees. 

of the Tele phone 


Institution of 





System of the British Post Office. Volume I Luto- 
matic Telephony. By T. E. Herpert and W. 8S. 
Procrger. London: Sir Isaac Pitman and Sons, 


Limited. [Price 20s. net. | 

Building Construction for National Certificate. Volume I. 
(First Year.) By G. E. Wargtanp. London: The 
English Universities Press Limited. [Price 5s. net. | 

Elementary Matrices and Some Applications to Dynamics 
and Differential Equations. By Dr. R. A. Frazer, 
Proressor W.J. Duncan and A. R.Couiitar. London: 
Cambridge University Press. [Price 30s. net.] 
Forschungsinstitut fiir Geschichte der 

Wien. Blatter fiir Geschichw der Technik. 


Osterreichisches 


Technik in 


Part 5 Edited by Prorgessorn Dr. K. Horry. 
Vienna : Julius Springer. [Price 6 marks. 
Bulletin de UV Association Technique Maritime et Acro 


nautique, Yolume 42. Session 1938. Paris : 
tion Technique Maritime et Aéronautique, 7 
Madrid. [Price 250 frances.) 

Die Hochspannungs-F reileitungen. Dr. 
GIRKMANN and Dr. Erwty KONIGsHOFER. 
Julius Springer. | Price 45 marks.) 

Diesel Engines. By B. J. von BonGart. 
Chapman and Hall, Limited. [Price 2ls. net.] 


Inc. Kary 
Vienna : 


Associa- | 
rue de | 


| scarce. 


| 
}and steady. 
London : - 


South Australia. Annual Report of the South Australian 
Railways Commissioner for the Year 1937-1938. | 
\delaide, South Australia: Government Printing 
Office 

Department of Overseas Trade No. 714. Report on 


Economic and Commercial Conditions in Greece, July. 
1938 By S. R. Jornpan London H.M. Stationery 
Office Price Is. 6d. net 
The Association of Engineering and Shipbudding Draughts 
Vibration By J. Law London : 
Company, Limited, 


mer Torsional 
The Draughtsman 
Price 2s. net.! 
Untersuchungen au len Flusshaulahoratoriwn der 
Technischen Hochschule Karlaruhe Wasser und 
(leachiehebewequng in qgekrimmten Flussstrecken. Die 
By Dr.-Ine. Wir 


Publishing 


Fihrung von Hochwasserdeichen 
Die Berechnung mittels der Potentialtheoric. By 





MANN. 
Proressor Dr,-lng. P. Boss. Berlin : Julius Springer 
Price 6-90 marks. 

lir Ministry. Statutory Rules and Orders. 1938. No 
1358 tir Navigation The Air Navigation (Colonies 
Protectorate: and Mandated Territories) (Amendment) 
Order, 1938. London: H.M. Stationery Office. | Price 
2d. net 

Indian Railway Board echnical Paper No. 304. 
Description of the Method f Locomotive Repair as 


Carried Out in the Khaigpur Workshops of the Bengal 
Nagpur Railway. By L. G. Battery Delhi: The 
Manager of Publications {Price 12 annas, or ls. 3d.) 
lnited States Ceological Professional Paper 
No. 189-B. /qneous Geology and Structure of the Mount 
Taylor Volcanic Field. New Mevico. $y B. Hux 


Survey 


Washington Superintendent of Documents Price 
15 cents, 

United States Geological Su y. Water-Supply Paper 
No. 831 Surface Water Supply of the United States 
1Y37 Part 11 Pacific Slope Basins in California 
Washington Superintendent of Documents | Price 
15 cents 

l'nited States Ceological Survey Bulletin Neo. S85. 
fieology and Ore Deposits {f the Lordsburg Mining 
District, Hidalgo County Vew Merico. By 8S. G 
LASKY Price 1 dol. 25 cents Bulletin No. 891 
(leology and Mineral Resource i the Honeybrook and 


Phoenixville Quadrangle Pe By F. Bas 
com and G.W Price 65 cents Bulletin No 
495-D Gicophysical Abstracts 91 Compiled by W 
Price 15 cents Washington : 


naylvania 
STOSE 
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THe Mippcterown-PortLanp BRIDGE ON THE CoN 
NeeTicu?T River.-—tn the article on this bridge which 
appeared in our issue of November 11, page 553 et seq. 
the titles of the article itself and on some of the sub 
pages may lead t The bridge 
described in the paragraph as 
isting of three-hinged tied 


TTLIse 


sequent 
correctly 


onception 


was second 


having two 600-ft. spans, cor 
arches, the balanced-cantilever method of erection being, 
as will have been obvious, the special feature of the 
article. 


Lire-SAVING APPLIANCES IN MERCHANT Suips.—Under 
the powers conferred by the Merchant Shipping Act, 1894, 
and the Merchant Shipping (Safety and Load Line Con- 
ventions) Act. 1932. the Board of Trade has now issued 
Rules governing the provision and equipment of life- 
boats, lifebuoys, liferafte, and similar life-saving appli- 
ances, required to be carried by British ships, both of 
passenger-carrying and other classes. The Rules, which 
are officially designated as The Merchant Shipping (Life- 
Saving Appliances) Rules, 1938, and take effect on 
January |, 1939, are issued as Statutory Rules and 
Orders, 1938, No. 1375, and are obtainable directly from 
the various sales branches of H.M. Stationery Office. or 
through booksellers, at the price of 4d. net 


Dec. 9, 1938. 





NOTES FROM THE SOUTH-WEST. 


Carpisr, Wednesday. 

The Welsh Coal Trade.—The bunker-coal price question 
was aguin kept to the fore on the Welsh steam-coal 
market last week. The Cardiff and Bristol Channel 
Shipowners’ Association held a meeting to hear a report 
of the negotiations that had been conducted between 
their own specially appointed sub-committee and th« 
Executive Board of the South Wales District (Coal 
Mines) Scheme, 1930, for a further reduction in contract 
prices. The sub-committee reported that they had been 
unsuccessful and that the coal-owners had rejected thei: 
representations. After a full discussion, the shipowners. 
who were determined to make every effort to secure a 
bigger reduction than the ls. per ton already announced, 
decided to make a report to the Chamber of Shipping 
of the United Kingdom with a view to obtaining national 
action on the matter. In the meantime, they again 
instructed their members not to enter into contracts 
for 1939. The market continued to display a very 
quiet tone, and the amount of business available in all 
the leading foreign trades remained very limited. Buyers 
still showed a disposition to await some substantial fall 
in prices before making any further large-scale purchases. 
As a result, what business was available was usually ot 
a restricted character for early shipment. Collieries 
were, nevertheless, still kept fairly busy in completing 
orders already on hand, but, although these continued 
to account for the bulk of present outputs, there was 
usually still ample coal on offer to meet current require- 
ments. Surplus stocks at the pit-head were kept within 
limits, however, and values were well maintained. Dry 
sized coals continued to present the firmest section of 
the market, and supplies of these sorts remained extremely 
Best large qualities were in moderate suppl) 
Other large sorts and the bituminous sized 
kinds were readily obtainable at late figures. The 
demand for smalls remained very restricted, and with 
ample supplies freely offered, prices continued to display 
duliness. Cokes were quietly steady, while patent fuel 
and pitwood were unchanged. 

The Iron and Steel Trade.—Quict conditions continued 
to characterise the iron and steel and allied trades of 
South Wales and Monmouthshire last week. Only a 
quiet demand was encountered and works remained 
partially ich 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron Steel. A 
reported in many sections. 
finish the year in a happy position. 
well filled, while there is a larger number of inquiries in 
both home and overseas account. The 
increased use of electricity for industrial purposes is 
reflected in the fact that extensions are being carried 
out to generating plant im various parts of this area 
Rotherham Corporation is to make an application to the 
Electricity Commissioners for permission to borrow 
377,5001. for extensions to the Prince of Wales Powe 
Station. Permission is also to be sought to borrow 
150,0001. over three years for “ unspecified work.” 
Sheffield Corporation Electricity Department estimates 
that during the year ending March 31, next, they will 
560,000,000 units, at an average price ot 

unit. During the following year, ending 
1940. it is estimated that the sale of electricity 
will have increased to 585,000,000 units, at an averag: 
price per unit of 0- 605d. Steel output has steadil, 
increased during the past eight weeks. Current produc 
tion is up to the standard of a vear ago. Forward buying 
Bookings for steel strip tend to grow 
heavier, but the market in structural steel is not so 
Sheftield works are taking heavier tonnages 
of East-coast hematites. The heavy machinery and 
engineering trades are in a healthy condition. Armament 
meking works are busier Activity is likely to become 
more intense during the next few weeks. Complaints 
continue to be heard about the shortage of skilled men 
Grinding and crushing machinery, including dredger parts 
and spares, are in demand on overseas account. Makers 
of hollow forgings and boiler drums are busy in connec 
tion with extensions to electric power stations In various 
parts of the Progress is also reported in the 
production of ironworks machinery 
Furnaces are also in good demand. The medium branches 
have many bright spots Pumping plant is a progres 
sive section. while there is an improved call for agricul 
tural machinery and parts. Road-making developments 
and house-building enterprises are calling for cement 
and concrete-mixing machines. mechanical trench 
diggers. elevators and tools. Improving sales are r 
ported in mining plant. No slackening has taken place 
im the consumption of stainless steel. Business in auto- 
mobile and aircraft steels shows further expansion. 

South Yorkshire Coal Trade.—Bigger supplies of fuel 
are available for export purposes. Best hards are im 
good request. while Sentales is more active in washed 
trebles. Bunker coal is a poor section. Inquiry for 
forward shipment is only moderate. Shipments on 
foreign-going vessels from the Humber ports for the 
January-October period totalled 1,922,000 tons, as 
compared with 2,128,000 tons in the same period last 
year. Shipments last week totalled 104,000 tons, as 
against 67,000 tons in the corresponding week of 1937 
Collieries in South Yorkshire are working at increased 
capacity. Industrial requirements are expanding. Ga~ 
coal is in fuller demand. Improvement is also mupentee 
in the call for house coal. The coke market is slow in 
reviving, though sales of coke for central-heating purpose~ 
ire assuming winter proportions 


and steady expansion in activity Is 
Most of the big works will 


Order books are 


circulation on 


have sold 
0-615d. per 
March 31. 


is more widespread 


robust 


count ry 


steelworks and 











THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Makers of Cleveland pig 
have little iron stored, and the somewhat 
though still light, irregular production is inadequate for 
current needs. The continued gradual growth of demand, 
mostly for use at local foundries, strengthens the beliefthat 
conditions in the near future may justify a resumption of 
continuous output. Merchants are handling moderate 
pareels and supplying home customers with increasing 
tonnage, but still see no prospect of regaining export 
trade. Continental foundry iron continues on offer at 
comparatively low figures, f.o.b. Antwerp, but import 
duty, rebate to iron consumers who use "British brands 
only and other charges virtually prohibit import. Much 
of the Cleveland pig output is passing promptly into use 
at producers’ own foundries, and such sales as are 
affected are mostly direct between makers and con- 
sumers. Stabilised quotations for supply during this 
month stand at the level of No. 3 quality at 109e., 
delivered within the Middlesbrough zone. 

Hematite.—Producers of East-coast hematite pig are 
in a fairly strong statistical position. Demand does not 
quite absorb the recently increased make, but stocks are 
not inconveniently large, and producers are unlikely to 
allow accumulations of tonnage to reach em barrassing di- 
mensions again, As in the Cleveland pig branch of trade, 
obstacles to overseas business in hematite are difficult to 
overcome, but merchants still contrive to make occasional 
sales to Continental users of hematite of special quality. 
Fixed prices for supply to the end of the year are based 
on No. 1 grade of East-coast brands at 133s., delivered 
to North of England areas. 

Basic Iron.—The extensive tonnage of basic iron stored 
at the blast-furnaces is gradually decreasing. as require - 
ments of producers’ adjacent steelworks expand. There 
is no iron on the market, and the nominal quotation 
remains at 100s. 

Foreign Ore.—Transactions in foreign ore are unheared 
of, and the resumption of negotiations most unlikely until 
much of the tonnage bought has been accepted. Con- 
sumers are overstocked, and imports — t old and 
running contracts are restricted by the limited storage 
accommodation users can provide, .Unloadings to date 
this month amount to 13,447. tons, compared with 
15,287 tons for the corresponding part of November. 


Blast-Furnace Coke.—Local users of Durham blast- 
furnace coke have covered needs as extensively as they 
care to commit themselves, and sellers’ efforts to unload 
holdings meet with little success. Good medium quali- 
\ies are offered freely at 27s. 6d. at the ovens. 


Manufactured Iron and Steel.—Semi-finished iron and | 


steel stocks have been largely cleared, and buyers are 
in the market for considerable tonnage of several descrip- 
tions of material. Producers of finished commodities are 
better employed than of late, and in some branches have 
quite substantial contracts to execute, but much plant 
is still out of operation, and further orders are needed 
to maintain present activity at works. Expansion of 
home demand is confidently expected, and overseas 
inquiries encourage hope of increase of export trade. 


For home business this month, the principal quotations | 
steel bars, 11. 18s. ; | 


Common iron bars, 131. 5s. ; 
6d. : hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 15l. 2s. 6d.; iron ship rivets, 17]. 5s. : 
steel constructional rivets, 161. 5s.; steel boiler plates, 
lll. 18s.; steel ship, bridge. and tank plates, I1l. 8s. ; 
steel angles, 111. 0s. 6d. ; steel joists, 111. Os. 6d. ; Tees, 
121. Os. 6d.; heavy sections of steel rails, 101. 15s. 6d. ; 
tish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, 
15l. 15s.; and galvanised corrugated sheets, No, 24 
vauge, 181. 108. 

Imports of Iron and Steel. \mports of iron and steel 
to the Tees in November from foreign ports and coast wise 
umounted to 1,256 tons, comprising 99 tons of pig-iron, 
1,008 tons of crude sheet bars, billets. blooms and slabs, 
ind 149 tons of plates, bars. angles. rails. sheets ani 
joists. Unloadings in the previous ‘month totalled only 
178 tons, nately, 26 tons of pig-ifen and 152 tons of 
plates, bars, angles, &e. Aggregate imports in Novem- 
ber last year reached 15,771 tops, of which 11,737 tons 


stand : 
soft steel billets, 71. 17s. 


were pig-iron, 2,921 tons crude sheet bars, &e., and 1,113 


tons plates, bars, angles, &c. 


Tees Iron and Steel Shipments.-Shipments of iron and | 


steel from the Tees last month totalled 34,941 tons, 
composed of 1,505 tons of pig-iron, 3,260 tons of manu- 
factured iron, and 30,1386 tons of steel; In November 
there was not a single clearance of pig-iren for Scotland, 
ut one time Tees-side’s best customer, Last month's 
light loadings were nearly 1,000 tons below ‘those for 
October, and over 3,000 tons less than ship- 
ments. Belgium was the largest buyer in November, 
accepting 630 tons, Germany being second with 320 tons. 
Augregate clearances of manufaétured iron and steel in 
November reached 33,436 tons, made up of 3,250 
— of manufactured iron and 30,186 tons of 
steel, and representing a steady rise from ° 20;151 
tons in August. Union of South Affica was by 
far the largest purchaser of manufactured iron last 
month, with an import of 2,036 tong, Among the 
principal customers for steel. were: Union of South 
Afriea, 4,571 tons ; India, 3,798tons ; Northern Rhode- 
sia, 2,528 tons; the Argefitine, 2,428 tons; Southern 
Khodesia, 1,375 tons; and Straite Settlements, 1,224 
tons. 

Scrap.—There is little demand for steel, heavy cast 
iron and machinery metal, consumers being extensively 
bought, but light cast-iron scrap is in good request at 60s. 
to 628. 6d. 


increased, | 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 
| Scottish Steel Trade.—The upward trend of business in 
the Scottish steel trade has not made so much progress 
as was anticipated, but there is, nevertheless, quite a 
fair amount of business passing. Most of the latter is 
mainly to cover current requirements, as buyers are not 
inclined to commit themselves ahead, while there is 
some uncertainty with to forward prices. Produc- 
tion is being very well maintained overall, but the demand 
for ship plates is not much better although some improve- 
ment is foreshadowed. Although heavy steel is slow of 
movement, a slight change for the better is noted in light 
material. Black-steel sheets are the subject of more 
inquiry and the actual demand has improved a little, 
which is partly the result of the recent motor shows. 
The export trade all round is dull and the world unrest 
has much to do with this state of affairs, as buyers 
generally are somewhat chary of the near future. Prices 
are steady and are as follows :—Boiler plates, 111. 18s. 
per ton ; ship plates, 111. 8s. per ton ; sections, 111. 0s, 6d. 
Rer ton ; medium plates, 131. per ton ; black-steel sheets. 

0. 24 gauge, in minimum 4-ton lots, 151. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 181. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West of 
Scotland during the week, but the demand is, if 
anything, a little better and inquiries are more promising. 
The apetl of re-rolled steel bars are still on reduced 
output and are patiently awaiting a revival in trade. 
Buyers are holding back at present and although their 
stocks are low, they do not seem inclined to enter the 
market in the meantime. following are the current 
prices :—Crown bars, 13!/. 5s, per ton for home delivery 
or export ; re-rolled steel bars, 121. 13s. per'ton for home 
delivery, and 111. per ton for export ; No. 3 bars, 12/. 15s. 
per ton, and No. 4 bars, 131. 5s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade._Conditions in the Scottish 
pig-iron trade have not changed since last report, and 
while the same number of furnaces are still in blast. 
deliveries are much under production. Stocks are 
inereasing steadily and until the steelworks and the 
foundries get busier there seems little prospect of any 
improvement in demand. Prices are unchanged and 
| are as follows :—Hematite, 61. 13s. per ton, and basic 
jiron, 5l. 7s. 6d. per ton, both delivered at the steel 
works ; foundry iron, No. 1, 61. 0s. 6d. per ton, and No. 3, 
5l. 18s. per ton, both on trucks at makers’ yards. 

Shipbuilding.—In the Scottish shipbuilding industry 
the scarcity of new contracts during the major portion 
of this year told its tale in certain departments, but 
recent Admiralty orders have improved the outlook 
and a number of the shipyards are now assured of steady 
employment for many months. While that is very 
satisfactory, it is rather regrettable that concerns which 
are almost solely dependent on ordinary mercantile 
tonnage have had difficulty in carrying on. The output 
from Scottish shipyards last month was 10 vessels of 
19,445 tons, but the bookings consisted of 7 vessels 
with an aggregate of about 53,000 tons, and also an 
Admiralty order for a destroyer depot ship. The month 
of November was therefore a more satisfactory one than 
a number of its predecessors. The commercial orders 
booked by Clyde firms were two motor tankers of 15,000 
tons each, one motor tanker of 12,000 tons, one small 
| coasting tanker, ene hopper dredger, and one light- 
draught passenger and cargo vessel for the East, and the 
Burntisland Shipbuilding Company, Limited, secured 
the order for a cargo steamer of 10,000 tons. The 
scarcity of orders for cargo and passenger vessels is 
attributed to the political outlook, and also, according 
to owners. the present high cost of construction. It 
is hoped. that conditions muy improve before long and 
that contracts for mercantile tonnage may be forth- 
Coming. The following are the details of the output 
for the past month and for the year to date : 

Eleven months, 











November, 





1938. 1938. 
Vessels, Tons. Vessels. Tons. 
The Clyde ... 9 15,295 82 367,635 
The Forth ... 28 37,368 
The Tay... ‘ l 4,150 7 31,080 
| The Dee 4%. 5 2,670 
10 19,445 122 438,753 


The Clyde total for the past month was the fourth lowest 
for the year, and of the nine vessels launched, the largest 
was 5,500 tons; but there will be a number of vessels 
put into the water this month, the largest of whieh will 
be the Devonshiré, a passenger and troop-carrying motor- 
ship of 11,000 tons forthe Bibby Line. 








ScHOLARSHIPs IN Naval ARCHITECTURE AND MARINE 
EnaineeRtInae.—The Council of the Institution of Naval 
Architects, 10, Upper Belgrave-street, London, 8.W.1, 
has awarded the Institution of Naval Architects Scholar- 
ship in Naval Architecture. for 1938, to Mr. J. H. Froud, 
of H.M. Dockyard, Chatham ; the Vickers-Armstrongs 
Scholarship in Naval Architecture to Mr. P. P. Shrubsole, 





of Messrs. Vickers-Armstrongs Limited, Barrow-in- 
Furness ; the Trewent Scholarship in Naval Architec- 


ture to Mr. H. Torrance, of Messrs. Vickers-Armstrongs 
| Limited, Barrow; the Yarrow Scholarship in Marine 
| Engineering to Mr. R. 8. Harwood, of Messrs. Cammell 
Laird and Company. Limited, Birkenhead; and the 
Duke of Northumberland Prize to Mr. J. R. Y. Johnston, 
otf the Royal Technical College, Glasgow. 


6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “ Plastics for Bearings,’ to be 
introduced by Mr. H. W. Rowell. Western Branch 
Monday, December 12, 7 p.m., The Merchant Venturers’ 
Technical College, Unity-street, Bristol. Thomas 
Hawksley Lecture on “ Television,” by Sir Noel Ash- 
bridge. Also at the Midland Branch: Thursday, 
December 15, 6.30 p.m., The James Watt Memorial 
Institute, Birmingham. Southern Branch: Thursday. 
December 15, 7.15 p.m., The University College, South 
ampton. ‘ Machine Tool Tests and Alignments,” by 
Professor Dr.-Ing. G. Schlesinger. Hast Midlands Branch 
Friday, December 16, 7.15 p.m., The Technical College, 
Derby. Joint Meeting with Tue Dersy Socrery or 
Enorweers. Lecture : ‘ The Forced-Circulation Boiler,” 
by — R. E. Trevithick. Institution: Friday, 
December 16, 6 p.m., Storey’s-gate, Westminster, 8.W.1. 
General Meeting. ‘ The First Report of the Research 
Committee on High-Duty Cast [rons for General Engin - 
eering Purposes.” 

INSTITUTION OF ELECTRICAL ENGINEERS 





Meter and 


Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Discussion 
on ‘ Electro-Acoustics,”” to be opened by Dr. C. V. 


Monday, December 12, 


Drysdale. Western Centre : 
‘The Application of 


op: The Guildhall, Gloucester. 
le 


sctric Heating to Domestic Hot-Water Suppl) 
Systems,” Mr. J. I. Bernard. Scottish Centre : Tues 
day, December 13, 7 p.m., The North British Station 


“ 


Hotel, Edinburgh. e Lighting Load—Its Character 
istics and Development, by Mr. W. J. Jones. North 
Western Centre: Tuesday, December 13, 7.15 p.m., The 
Engineers’ Club, Manchester. ‘ Electricity in Coal! 


Mines : a Retrospect and a Forecast,” by Mr. R. Nelson. 
Transmission Section: Wednesday, December 14, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2 


Lecture: ‘‘ The Organisation, Work and Laboratories 
of the N.V. tot Keuring van Electrotechnische Materialen 
(K.E.M.A.), the Dutch Testing Station for Electrical 
Material,” by Professor J. C. van Staveren. Devon and 
Cornwall - Sub-Centre: Wednesday, December 14. 
7 p.m., The Athenwum, George-street, Plymouth. — fn 
formal Meeting. Hampshire Sub-Centre: Wednesday. 
December 14, 7.30 p.m, University College, Southampton. 
Faraday Lecture: ‘‘ The Long Distance Telephone Call 

-A Triumph of Engineering and Co-Operation,” b, 
Captain B. 8. Cohen. J/nstitution : Thursday, Decem 
ber 15, 6 p.m., Savoy-place, Victoria-embankment . 
W.C.2. Ordinary Meeting. ‘*‘ Empire Telegraph Com 
munications,” by Mr. K. L. Wood. West Wales (Swan 
sea) SubCentre: Thursday, December 15, 6.30 p.m.. 
The Technical College, Mount Pleasant, Swansen 
* Recent in Power Rectifiers and Their Appli 
cations,” by Dr. W. G. Thompson, 

instiruTION OF Civit. Encinerrs.-—Northern Ireland 
| Association ; Monday, December 12, 6.15 p.m., Queen's 
| University, Belfast. ‘‘ Notes on the Construction 0! 
| Boyne Bridge, Durham-street, Belfast,’ by Mr. E. \. 
| Walshe. Institution: Tuesday, December 13, 6 p.m.. 
| Great George-street, Westminster, S8.W.1. * Strata 
| Control in Coal Mines,” by Mr. H. T. Foster and J) 
M. A. Hogan. Newcastle-upon-Tyne and District Associa. 
| tiow > Tuesday, December 13, 7.30 p.m., The North ot 
England Institute of Mining and Mechanical Engineers, 
| Westgate-road, Neweastle-upon-Tyne. * Adjustment 
of Road Curves,” by Mr. C. A. MacNicol. Wednesday, 
| December 14, 7 p.m., Stockton-on-Tees Co-Operative 
Society’s Café, Stockton-on-Tees. “German Roads 
' and Bridges—Report of Delegation, 1938,” by Mr. A. 8. 
Knolles. Yorkshire Association ; Thursday, December 
15, 7.30 p.m., Hotel Metropole, Leeds. ‘‘ The Ballasting 
for Railway Track,” by Mr. F. L. Pawley. Birmingham 
and District Association : Friday, December 16, 6 p.m., The 
James Watt Memorial Institute, Birmingham. Joint 
| Meeting with the Midland Counties Branch of Tr 
INSTITUTION OF StrrvueTuRAL Encinerrs. ‘“ Repeated 
| Stresses on Welded and Riveted Structures,” by Pro 
feasor F.C, Lea. 

InsvirUTION or AUTOMOBILE ENGINEERS.—Derby 
Centre : Monday, December 12, 7.30 p.m., The Technica! 
Joint Meeting with Tax 














| College, Green-lane, Derby. 
Dersy Society OF ENGINEERS. * Commercial Air 
craft,” by Captain. W. T. Waldon. Coventry Centre 
Tuesday, December 13, 7.30 p.m., The King’s Heal 
Hotel, Coventry. ~** Valves and Valve-Seat Techniqu 
for Automobile and Aero Engines,” by Mr. F. R. Banks. 
Birmingham Centre ; Tuesday, December 13, 7.30 ony 
The White Horse Hotel, Congreve-street, Birmingham. 
Debate: ‘* Manufacturer versus Operator,’ to be opened! 
by Messrs. W. Semple, W. B. Draper, T. C. Rowland 
and E. G. Whitaker. Luton Centre: Tuesday, Decem 
ber 13, 7.30 p.m., The Geonge Hotel, Luton. “ Tyre 
Requirements for Modern Transport,” by Mr. C. D. 
Law. Leeds Centre: Wednesday, December 14, 7.15 
».m., The Hotel Metropole, Leeds. * Commercial Moto: 
Vehicles for Stort Mileage Work: Their Design an«| 
Maintenance,” by Mr. J. Shearman. Bristol Centre 
Thursday, December 15, 7 p.m., The Merchant Venturers 
Technical College, Unity-street, Bristol. ‘‘ Valves an«| 
Valve-Seat Technique for Automobile and Aero Engines,” 
by Mr. F. R. Banks. 

Norru-East Coast INstrrution or ENGINEERS AND 
Supsvurtpers.—Tees-Side Branch: Thursday, Decem- 
ber 15, 7.30 p.m., The Cleveland Institute, Middles 
brough. ‘The Story of a Salvage,” by Mr. A. P. Mae- 
Farlane. Institution: Friday, December 16, 6 p.m.. 
Mining Institute, Newcastle-upon-Tyne. * Electric 
Propulsion of Ships,”’ by Mr. L. R. Horne. 


For Meetings of other Societies and of Junior Sections, 
| wee page 2 of Advertisements. 
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TOWER-TYPE WINDING PLANT; MUKDEN, MANCHOUKUO. 


MESSRS. DEMAG, A.G., DUISBURG, GERMANY 


(For Description, see Page 671.) 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of mr reader t0 
the fact that the above is our SOLE ADD 
on ween 


and that no connect exists be this 

Journal and ony other publications bearing 

somewhat similar titles. 

TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS NDON. 


TELEPHONE NumBER—TEMPLE BAR 3663 (2 lines). 
SUBSCRIPTIONS, HOME AND FOREIGN. 
“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free. 
at the following rates, for twelve months (or for si. 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies..... £218 6 
Thick paper copies..... £3 3 0 
For all other places abroad— 
Thin paper copies............... £3 3 0 
Thick paper copies................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 





ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted. 
Tenders, &c., is four shillings for the first four lines. 
or under, and one shilling per line up to one inch 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
Advertisements intended for insertion in the 
current week’s issue must be not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, be 
taken as correct. The pro 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 





Orders should be made payable at Bedford Street. | forcibly impressed upon the public in general during | P®P®T + 


Strand, W.C.2. 
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Brisbane, Perth. Angus and Robertson, Limited, Sydney : 
H. A. Goddard, Limited, 2254, George-street, Sydney : 
fait Book Company, 8, Spring-street, Sydney; Parsons 
Bros. Publishing Company, 280, Castlereagh-street, Sydney : 
T. Willmett and Company, Townsville, North Queensland 
W. C. Rigby, Adelaide, South Australia ; 
pany, 349, Collins-street, Melbourne, C.1. 

BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
W. H. Smith and Sons, 71-75, Bld. Adolphe Max. 
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GERMANY: ALA Anzeigen-Aktiengesellschaft, Potsdamer Strasse 
68, Berlin. 

GLaseow : William Love, 2194, Argyle-street. John Menzies and 
Company, Limited, West Nile-street. 

Inpia: D. B. Taraporevala, Sons and Company, Hornby-road, 
Bombay. 
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and any post office. 
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Soutn Arrica: Central News Agency, Limited. Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth. 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sonx 
(South Africa), Limited, 29, Long-street, Cape Town. } 

SouTH AMERICA: Mitchell's English Book Store, Cangallo, 
576-580, Buenos Aires. 
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| Tower-Type Winding Plant at Fushun-Ryuho, 
| Manchoukuo (Jilus.) .. 
| Labour Notes........ whi bang ; 

Variation of the Pressure of a Mixture of Saturated 
| Steam and Air with Temperature (Jllus.) 

High-Speed Hydraulic Shaper (J/lus.) 

The Late Sir T. O. Callender. 

High-Speed Writing Machine 

Tenders 

Personal 

Books Received 

Notes from the South-West 

Notes from South Yorkshire 

Notes from Cleveland and the Northern Counties 

Notes from the North 

Notices of Meetings 

British Shipping and Overseas Trade 

Sir Charles Parsons and Marine Propulsion 

Notes 

River-Control Problems (Jllus.) 

The Smithfield Club Show......... 

The Vienna Sectional Meeting of the World Power 

Conference (/llus.) 
Gas-Temperature Measurement 
An International Electro-Technical Vocabulary 


PAGE 


| light of two reviews which have been published 
recently ; one in a speech by Mr. W. A. Souter, 
. | President of the Chamber of Shipping, at the annual 
665 | dinner of the Bristol Steam Ship Owners’ Association. 
669 and the other in a Board of Trade statistical survey* 
"| of the vessels engaged in carrying merchandise 
| to and from British ports. 
Mr. Souter’s summary is based upon figures 
recorded in Lloyd’s Register Book, showing the 
674 | grove tonnage of merchant vessels owned in the 
675 | United Kingdom, and by the other maritime 
675 | countries of the world. Some of these figures we 
676 | have cited from time to time, in reviewing the 
676 | Various publications of Lloyd’s Register, but Mr. 
676 | Souter’s summary is of sufficient interest for it 
676 | to be referred to without regard to the occasional 
676 | repetitions that quotation involves. In 1890, the 
677 | gross tonnage owned in Great Britain and Ireland 
677 | amounted to 10,439,000 tons, a total which was 


671 
673 | 





pie | gradually increased until, in 1914, it reached 
680 | 19,286,000 tons, or 85 per cent. more than in 1890. 


630 | During the same period, however, the tonnage 
681 | Owned by the rest of the world rose from 11,410,000 
681 | tons to 30,098,000 tons—an increase of 164 per cent. 


'In 1919, the tonnage owned in Great Britain 
682 | and Ireland totalled 16,555,000 tons, from which 


683 | it increased to a maximum of 20,438,000 tons in 
684 1930; but since then it has declined steadily, and 


Experimental Work on Roads. ...... 581) in June, 1938, had fallen to 17,781,000 tons. The 
Mining Developments in Jugoslavia 685 ‘ » ammeter “tie. mest? tal ‘one 
Engineering Training and Education eng | SOBNAgS CURSE DY SRO ES, 50 DOFTOW & CONVEE- 
Annuals and Reference Books 6x6 | lent term from the cricket field, was 34,364,000 tons 
Diagrams of Three Months’ Metal Prices 686 | in 1919, 50,063,000 tons by 1932, and then, after 
Modern Methods of Filtration (JIus.) 687 | a slight fall, rose again to the even higher figure 
American Methods of Aircraft Production 689 | of 50,066,000 tons in 1938. Expressed as percen- 
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BRITISH SHIPPING AND OVERSEAS 


TRADE. 
THE dependence of Great Britain upon the 
maintenance of overseas communications was 


the latter part of the war, and it may be supposed 
that the lesson then inculcated is in no immediate 
danger of being forgotten. Unfortunately, there 
is a very general tendency for British public opinion, 
having focussed its attention on a problem long 
enough to enable the correct answer to be ascer- 
tained, to assume that nothing more is required ; 


Tait Book Com- | that the appropriate body or person or department, | ‘ 


being apprised of the conclusion reached, will 
proceed in the normal course to implement it, 
or that in some other way the right thing will be 
done by the people best qualified to do it. 

Where only internal affairs are under considera- 
| tion, the results may quite often justify the attitude 
that the man who keeps a dog has no need to do his 
own barking; but the method, if such it can be 
called, is’ not equally applicable to wider issues 
|involving the operation of economic laws and 
anti-economic interference with them for reasons 
‘which may be wholly extraneous. The artificial 
development of merchant fleets for purely military 
reasons is one such interference, which alone puts 
an entirely new complexion upon the question ; 
and the possibility of relying upon neutral tonnage 
to maintain essential services is another factor of 
uncertain import, which has been profoundly 
affected during recent years by commercial and 
industrial changes that in some cases, are almost 
equally artificial. No apology, therefore, is needed 
if the opportunity is taken to revert once again 


“| to the position of British shipping, in the combined | Office. 


* the Rest,’ respectively, from 1919 to 1938, are 
7 per cent. and 46 per cent. 

When these figures are plotted graphically, 
| as Mr. Souter has plotted them, some striking trends 
|are revealed. The curves show that the present 
| total of tonnage owned by ** the Rest ” corresponds 
|to a continuation, as though there had been no 

war, of the pre-war rate of increase. If the incre- 
|ments of tonnage owned in the United Kingdom 
| had followed a similar course, the present British 
| total would be over 28 million tons. Even if the 
| war-time losses were taken into account, and the 
| pre-war upward trend applied only to the post-war 
period frou. 1919 onwards, the total for Great 
| Britain and treland would now exceed 234 million 
|tons. If the :atio of “U.K. to Rest” had been 
| maintained since 1919 at the proportion existing 
‘in that year, the present British total would have 
| been still higher, at about 24,120,000 tons. As 
| Mr. Souter pointed out, the substitution of British 
| Empire tonnage totals for those of Great Britain 
and Ireland would improve the comparison on 
but, in fact, the overseas territories of 
the Empire would need all their own tonnage in an 
|international emergency, so that the practical 
advantage to trade-maintenance in home waters 
would be negligible. The graphical comparison 
| clearly shows, in Mr. Souter’s words, * the constantly 
| increasing pressure of foreign tonnage upon British 
|tonnage, which inevitably means the squeezing 
and crowding out of British tonnage in certain 





| directions.” 

A quantitative value is given to this general 
| impression of the effect upon British tonnage by the 
statistics published by the Board of Trade, in the 
| return previously mentioned. It has been compiled 

in pursuance of the requirement that, as from 
January 1, 1936, importers and exporters in the 
| United Kingdom should declare the nationality 
of the ships in which their goods were transported, 
and is the second annual survey of the kind to be 
published. It shows in tabular form the value and 
proportion of trade of the United Kingdom with, 
'(a) all British countries ; (6) all foreign countries ; 
| and (¢) all countries, carried in vessels of various 
| nationalities. Separate particulars are given, relat- 
| ing to the traffic in certain classes of merchandise, 
such as, for example, the exports of coal, and the 
imports of grain, meat, sugar, timber, and mineral 
oils. 

Space does not permit of making quotations from 


* Oversea Trade of the United Kingdom, 1937 : Nation- 
ality of Carrying Vessels. London: H.M. Stationery 
[Price ls. 6d. net.| 
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the detailed tables, but a few general figures may 
be cited from the respective summaries of imports 
and exports. Of the total imports in 1937, 67-4 per 


cent. were carried in British ships, as compared | 


with 68-0 per cent. in 1936; and of the exports of 
United Kingdom goods, 79-4 per cent. were des- 
patched in British ships in 1937, and 80-2 per cent. 
in 1936. By themselves, these figures do not appear 
unduly alarming, in spite of the slight downward 
trend ; but when the fact is taken into consideration 
that the direct trade with the British Dominions 
is almost entirely carried in 
inroads that have been made into our share of 
general carrying more evident. The 
actual percentages of exports (including re-exports) 
to, and imports from, British countries, were, in 
the two years, nearly 99 per cent. and rather more 
than 92 per cent., respectively. Of our imports 
of timber, only a fifth comes in British ships, and 
of the petroleum imported, only a little more than 
half; and less than half of the British coal exported 
pays freight to the country of its origin. 

A large proportion of the timber imported comes 
from Russia and the Baltic generally, but in 1937 
British ships carried only 16 per cent. of the total 
merchandise imported from Russia; 17-1 per cent. 
of that from Sweden; and 5-7 per cent. of that 
from Finland. Of the exports to these countries, 
British ships carried, respectively, 4-7 per cent., 
37°8 per cent., and 4-3 per cent. These are merely 
typical instances, and can be offset to some extent 
by more cheerful figures relating to other trade 
routes. For example, our own ships bring nearly 
the whole of our purchases of wool, some 80 per 
cent. of the sugar, 66-7 per cent. of the grain, and 
85-3 per cent. of the meat; but these, it must 
he remembered, are largely from other parts of the 
Empire. Moreover, such proportions certainly 
cannot be regarded as satisfactory in the light of 
the chartering of Greek ships, to which The 
Times recently drew attention, to bring to British 
ports the Roumanian grain purchased on behalf 
of the British Government It is clear from 
the Tables that Mr. Souter’s interpretation of the 
position, based on relative tonnages, is not over 
drawn; and that the situation of British cargo 
shipping among its many competitors is much less 
satisfactory than it was only a few years ago, evi 
dently involving a most uneconomic proportion of 
ballast voyages, and affording little encouragement 
to private enterprise to build the additional ton 
nage that considerations of national security indi 
cate as desirable, if not actually essential. 


hecome 





SIR CHARLES PARSONS AND 
MARINE PROPULSION. 


\TTENDANT on the recent publication, admirably 
done, of most of the note-books of Leonardo da 
Vinci, great stress has been laid upon the engineering 
capabilities of the fifteenth-century painter, and 
critical study of his sketches of machines and 
apparatus of various sorts has led to him being 
styled, in certain quarters, one of the greatest of 
engineers. We submit that this is a misapplication 
of an honourable designation. The true engineer, 
civil or mechanical, is one who translates imagina 
tion into realities. It is not uncommon for the 
fancy to play round possibilities ; Mr. H. G. Wells, 
for instance, has visualised his Martians as using 
quite plausible mechanisms, but speculation is one 
thing and performance another, although it may be 
admitted that a workable idea may be conceived 
before the physical means of carrying it into practice 
exist. No doubt, only a very few would have classed 
Sir Charles Parsons as a great engineer on the 
strength of his early sketches and the paper models 
of his Cambridge days, but when his courage, perse- 
verance, intuitive recognition of fundamental prin 
ciples, and grasp of practical difficulties in creating- 
the steam turbine from such dim outlines are recog- 
nised, almost any degree of homage to his genius can 
scarcely be excessive 

The tribute to the great engineer paid at the third 
Parsons Memorial lecture on Friday, December 2, 
at the Institution of Mechanical Engineers, was 
directed wholly to the work of Sir Charles Parsons 
on marine propulsion, and was delivered, as was 
very fitting. by Mr. Stanley B. Cook, B.A., F.R.S., 


British ships, the | 
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who was closely associated with him in this activity. 
Mr. Cook’s review was, in spite of all that has been 
said before on the subject, an illuminating one, 
though no doubt it was his own modesty, as parti- 


cipator in the work, which prevented any allusion | 
| the machinery at the end of that time was sufficiently 


to the scepticism Sir Charles had to meet in the 


early days with regard to the possibilities of marine | 


propulsion .y means of the turbine. Yet, even if 
Mr. Cook feels chary of using a triumphant note, 
it is as well, since it indicates Sir Charles’s courage, 
to remind the present generation that a most 
unfavourable verdict was passed on the marine 
turbine by high naval engineering authorities both 
at home and abroad, one foreign naval architect of 
considerable standing even expressing the hope that 
all the ships of all the enemies of his country would 
be fitted with turbines, the implication being obvious. 
Some of these opinions, it may be noted, are 
recorded in a book published privately in 1910 by 
Mr. George Westinghouse. How the turbine won 
its way into the warship as well as into the merchant 
ship was clearly told by Mr. Cook, with appropriate 
citations and pertinent illustrations. One of the 
latter, indeed, has a special interest as it showed 
what is believed to be the first marine torsionmeter 
of any type, an instrument which led Sir Charles, 
as demonstrating that there was a serious loss of 
power in the propeller, to that practical study of 
cavitation which in his hands proved so fruitful, 
though credit must also be given to Froude and 
Thornycroft for earlier observations in this subject. 

Naturally, the story of the historic Turbinia was 
told in some detail and is generally familiar, but 
it is, perhaps, not so well known that the vessel was 
used about 1906 for some experiments to determine 
the value of multiple propellers. The original nine 
propellers, three of 18 in. in diameter on each shaft, 
were replaced by a single 28-in. propeller on each 
shaft, a better result being obtained. No dovt, 
this change was contributed to by experience with 
the Clyde passenger steamer King Edward, which 
is recorded as suffering from excessive vibration aft, 
so much so that “the water appeared to boil in 
the carafes"’ in the dining saloon. The trouble, 
we believe was remedied by substituting single for 
multiple propellers. The vibration on the ill-fated 
H.M.S. Cobra was also stated to be somewhat 
marked, but, as came out in the inquiry on her loss, 
the vessel was structurally weak. At all events, 
it cannot have been anything like so bad as on 
the early destroyers with high-speed reciprocating 
engines, which made the teeth chatter as one lay 
on the deck, amidst a hail of hot. cinders, taking 
indicator diagrams through the engine-room hatch. 
Mr. Cook mentioned a fact we have found to be not 
generally known, namely, that in H.M.S. Velox, 
the next turbine-driven destroyer to be constructed 
after the loss of the Viper and Cobra, Parsons was 
responsible for the first combination of reciprocating 
engines and turbines. In this vessel he fitted a 
small triple-expansion reciprocating engine, ex- 
hausting through the turbines, to the inner shafts. 
These engines could be disconnected from the shafts 
above a certain speed, but were later replaced on 
account of vibration by the high-pressure turbines 
now a normal feature in naval vessels and known 
as “ cruising’ turbines. Early vibration troubles, 
it may be noted, arose from propeller arrangements, 
the prime mover itself being guiltless in this respect. 
The recent popularity of combined reciprocating 


and turbine machinery makes the reference to the | 


Velox of special interest. 

The growth of the naval marine turbine from the 
first 10,000-i.h.p. cruiser, H.M.S. Amethyst, to the 
23,000-i.h.p. H.M.S. Dreadnought and beyond was 
outlined. The view was expressed after the lecture 
that later developments might have been touched 
upon, but we think that this hardly fell within the 
scope of the lecture ; the information, in any case, 
is recorded in our pages and those of our contem- 
poraries, On the application of the turbine to the 
propulsion of the merchant vessel, viz., the Cunarders 
Mauretania and Lusitania and many more. Mr. Cook 
had plenty of material to draw on, but the genesis 
of the reduction gear was perhaps more informative. 
To many engineers it will probably be news that 
Sir Charles had employed toothed gearing as far 
back as 1897 with the turbine of a small 10-h.p. 
launch of a vacht. but some dozen years had to 
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pass before the large-scale tests of the 1,000-shaft 


horse-power S.S. Vespasian settled the question of 


its real suitability. For four years after these tests 
the vessel was on regular service without trouble 
from the gears, contrary to expressed opinion, and 


good to be transferred to a new steamer when the 
old hull gave out. The early gears were certainly 
noisy, and probably in any other hands than those 
of Sir Charles this defect would have been accepted 
as inevitable and outweighed by their advantages. 
It is characteristie of the man, however, that this 
relatively unimportant subject was investigated and 
the problem solved by the ingenious device of the 
creeping table, in which the master worm-wheel 
of the cutting machine is out of phase with the work, 
small errors in pitch being therefore spread out 
and diminished to the point of elimination. 

The vacuum augmentor, the problem of reversal (a 
stumbling-block to the sceptics), the reduction of 
blade clearance, the adoption of the Michell thrust 
block, and other examples of Sir Charles's inventive- 
ness and intuition were other points touched upon by 
Mr. Cook, the rise of working pressures and the 
reduction of fuel consumption being also dealt with. 
It is now generally acknowledged that Sir Charles 
Parsons stands on the same plane as James Watt. 
and it should not be assumed that this is due to the 
work of the former being so well documented as 
compared with that of the latter. The Parsons 
Memorial lecture plays no small part in this docu- 
mentation, as well as providing inspiration and 
knowledge for those whose work yet awaits the 
doing. 








NOTES. 
DuriicaTION OF BLACKWALL TUNNEL. 


Powers to duplicate the Blackwall Tunnel under 
the River Thames were obtained by the London 
County Council in the London County Council 
(Tunnel and Improvements) Act, 1938, and the 
Highways Committee now recommend that the 
work should be proceeded with. As was pointed 
out a year ago, when the scheme was first mooted, 
a duplicate tunnel is considered preferable to the 
alternatives of a high-level bridge or tunnel at 
Woolwich, and the idea of constructing a dam at 
Woolwich has probably been permanently dropped. 
It is proposed that the under-water portion of the 
new tunnel should be driven parallel to and about 
800 ft. downstream of the existing tunnel. It will 
have an external diameter of 30 ft., and the carriage- 
way will be 20 ft. wide, as compared with 16 ft. in the 
present tunnel. There will also be two 2-ft. service 
footways. On the north side, the portal will be 
approached in cutting from the East India Dock 
road, while on the south the tunnel will reach the 
surface near the northern end of Ordnance-road. 
It is proposed to construct a new street on the east 
side of the open approach to the existing tunnel and 
to widen Tunnel-avenue. On completion, one-way 
working will be put into operation, the new tunnel 
being used for south-bound and the existing tunnel 
for north-bound traffic. It is now estimated that 
the gross cost will be 3,122,220/., of which 1,988,000/. 
is for the works and 298,220/. for re-housing 1,924 
persons. The Minister of Transport has agreed to 
make a grant from the Road Fund at the rate of 
75 per cent. of the cost of constructing the tunnel 
and 60 per cent. of the cost of the approaches, 
which form an essential part of the work. 

Tue IwstiruTiIoN oF MECHANICAL ENGINEERS, 
NorTH-WESTERN BRANCH. 


At the dinner of the North-Western Branch 
of the Institution of Mechanical Engineers, held on 
December 1, the chair was taken by Mr. Ernest West, 
and the toast of ‘the Institution of Mechanical 
Engineers,’ was given by his brother, Sir Frederick 
J. West, C.B.E. In his remarks, Sir Frederick 
reminded his audience that the branch had given 
the Institution five presidents in recent years and 
had won some of the chief prizes awarded. After 
referring to the rapid developments in recent years 
and the many records established in air, land and 
water transport this year. he said that behind all 
this stood a vast array of sacrifice and testing 
experience and achievements to which mechanical 
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engineers had made important contributions. The 
excellence of their work might be gauged by the 
fact that on the Manchester Ship Canal, after 
33 years, the rollers of the Barton bridge only 
showed small wear; locomotives built 40 years 
ago were still in service, as were also tugs built 
35 years ago. Hydraulic pumps had also lasted 
for 44 years. Like their President, Mr. David E. 
Roberts, he was inclined to regret that engineers 
did not enter more into public affairs. In the 
Manchester district the industry was the most 
important of all and represented an annual wage 
bill of 8,000,000/. Mr. Roberts, in reply, said that 
Manchester had produced many famous scientific 
men, but none of greater importance to the engineer- 
ing profession than Sir Joseph Whitworth, whose 
foresight in regard to training had been remark» ble 
He much regretted that Sir Joseph’s essential of 
three year’s work in the shops, as part of a young 
engineer's training, was in danger of being lost 
sight of. As long ago as 1868, Sir Joseph had clearly 
recognised this fact, when he first devoted funds 
to the scholarship scheme now known by his name. 
The toast of the Guests was in the hands of Mr. 
H. L. Guy, F.R.S., who, in his reference to Sir 
Frederick West, said the latter’s speeches were 
excelled only by his retorts. The reply to this 
toast was made by Mr. E. R. Streat, C.B.E., director 
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| distortion of scale, which is unavoidable in models ibe about 795 [= 800 — (2 x say, 2})] m., so that 


of such a large river, is particularly objectionable in | the area is 3,975 sq. m., and the discharge would be 


relation to problems involving hydraulic radius. It 
converts a thin flat section into a relatively full- 
formed one and the stable form of section is precisely 


B,975):7 
| F957 


| Ifthe dykes were placed at the edges of the banks, 


| proportional to 12,260 


'the matter under consideration. Thus if the mean | the area would be 5,600 sq. m., and the wetted 
‘channel is 800 m. wide and 5 m. deep, and in a/| perimeter 800 m.,'so that the discharge would be 


|model a 10:1 scale ratio (vertical : horizontal) is | proportional to 


| 160 to 16, so that while side slopes may be of little 


and secretary of the Manchester Chamber of Com- | 
merce, and Dr. J. E. Myers, O.B.E., the new Principal | 


of the College of Technology. Mr. Streat said that 
in the name of the Chamber of Commerce he wished 
to pay a tribute to Manchester engineering. He 
would like to see everything possible done to en- 


courage export trade. A balance had to be found in 


these matters and this could only be done by the | 
cultivation of internationalism in trade, taking a long | 


view, which need not, he thought, be a pessimistic 
one, since the consumption of the public was endless. 
He considered that we ought to revise our views 
on obsolescence—things often lasted too long 
and this prevented advantage being taken of 
improvements. Dr. Myers said he was all for 


encouraging contacts between the College and engi- | 


neers ; they wanted to build on a good foundation. 
The engineering view was a most useful clement in 
any new enterprise. The health of the Chairman 
was proposed by Mr. G. E. Windeler, and was 
briefly replied to by Mr. E. West. 








RIVER-CONTROL PROBLEMS. 
M.Inst.C.E. 
(Continued from page 638.) 


By Dr. HERBERT CHATLEY, 


[11.—Spacine or Froop Dykes. 

ONE of the standard problems of river engineering 
is concerned with the effect of dyke spacing on 
river depths. One school has in the past favoured 
close spacing, on the ground that the improved 
hydraulic section promotes scouring and so deepens 
the channel and, so it is claimed, lowers flood levels. 
The opposition favours wide dyking on the ground 
that it provides river storage capacity and lowers 
flood levels because of the large increase of sectional 
area which accompanies a small rise in water level. 
The modern view, however, is that the equilibrium 
depth is determined by bed traction conditions and 
the width by the depth and the discharge. If the 
dykes are placed closer than the proper width, the 
bottom will be extremely unstable due to scour and 
deposit ; if they are too far apart, the foreshores 
will silt or weed up and become useless. 


In a very flashy river, such as the Yellow River, | bank-full stage. 


used, the width:depth ratio is changed from 


5.60047 
| R00e-7 


21,860, 


importance it e actual river, they become of! |... L , 
a A Ge 'ectes | which is more than with the dykes 600 m, back. 


considerable consequence in the model. 

A further difficulty is that the foreshores are 
usually of a very different frictional character from 
that of the bed of the regular channel, so that the 


If the dykes were placed at 1,200 m. back, the 
area would be 8,000 sq. m., and the wetted peri 
meter 2,000 m., corresponding to a figure of 21,120. 
| This indicates that edge dykes are here preferable 


additions to sectional area which occur when the | ve side : “ 
. sect |to any position within about 1,200 m. from the 


water level rises may be offset by the increased 
resistance of the submerged foreshores. 


It may be easily shown that if bed conditions 


are constant and the flow rule is correct, there is a 
certain optimum position for a flood dyke. In the 
accompanying diagram, consider a half-section A 
and a dyke placed z from the bank (R = hydraulic 

~-- ¢ ~~~->}«<-~ -Half Breadth >| 
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radius). Then the discharge Q, if the slope is 
constant, varies as 
A R®7 
or as 
AL? 
pe? d (A**) =~ Ab? de?) 
dQ dx dx 
alias “pia : 
Equating to zero and writing 
A = Ay + &xand P = Py +. 
we find for maximum or minimum discharge 
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v —~ _ wg L+7 P,. - 
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+, zero and h = 0-41 Ro. 
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‘bank. For larger rises there is no such limit. In 
} actual fact the resistance to flow on the foreshores 
| (at equal speeds) will usually be higher than that 
on the bed, which will put this critical distance 
| f rther away and make it appear for higher relative 
| rises. 

In these circumstances considerable caution 
|should be exercised about dogmatising as to dyke 
positions. It is, however, clear that there are cases 
|in which separating the dykes to a limited extent 
| does not increase the discharging capacity, however 
| advantageous it may be for providing storage. If, 
| however, only storage is required it is questionable 
| whether foreshores are the best places to have it. 


| (T'o be continued.) 


| 





THE SMITHFIELD CLUB SHOW. 
| ALTHOUGH not comparable in importance with 
| such agricultural exhibitions as the Royal or Bath 
/and West shows, the Smithfield Club Show at the 
| Royal Agricultural Hall is of much greater antiquity. 
| Thus, while next year’s exhibition of the Royal 
| Show will mark its centenary, the Smithfield Club 
| was founded in 1798, and held its first show in the 
| following year. The present show, which opened 
|on Monday, December 5, and closes to-night, does 
not differ in any important respect from those of the 
| past few years, although the entries are heavier 
|than usual. As we have remarked on previous 
occasions, the majority of the agricultural imple- 
{ments shown have already been shown at other 
| exhibitions, but a new Minneapolis-Moline tractor 
|is being displayed by Messrs. Sale, Tilney & Co., 
| Ltd., 3, Lloyd’s-avenue, E.C.3. This tractor, which 
|is known as the Standard Z model, is a light and 
| fast, vet powerful, machine, with standard wheel- 
'track. It is fitted with a four-cylinder engine giving 
a rated drawbar horse-power of 163, and a rated 





For all smaller values of h than 0-41Ry, x, is | belt horse-power of 26}, the maximum drawbar 
positive, i.c., there is a critical position at which the | horse-power being 23, and the maximum belt horse- 


discharge is a minimum. 


Thus if 
A = 5,600 sq. m. 
A Ai = 2m. 
RK, = 7 m. 
Po = 800m. 


7x 0-7 
ty f = 


For values of 4 ~>0O-41 Ro, x, is negative, i.e., 
there is no limit to the advantage of wide dyking. 

Approximately for a river with a large breadth : 
depth ratio 


] 7] 800 600 m. 


R, =h + Re 


power 30. The maximum speed of the engine is 
1,500 r.p.m. The special features of the engine 
are semi-steel cylinders, with light-weight cast-iron 
| pistons, Silchrome exhaust valves, and a_ball- 
| bearing crankshaft with pressure lubrication to the 
connecting-rod bearings. The heavy-duty ball- 
| bearings have double metal shields which fit suffi- 
ciently close to prevent foreign matter entering the 
| bearing, while allowing the oil to pass freely. They 
| also serve to hold the lubricant within the bearings 
| to ensure an ample supply of oil at starting wp and 
in cold weather. The gearbox gives five forward 
| ratios and one reverse ratio, the ploughing speeds, 
with the engine running at 1,500 r.p.m., being 


where Koo is the hydraulic radius of the channel at | 2-18 m.p.h., 2°62. m.p.h.,'3-13) m.p.h., and 4:57 


the maximum discharge of which may be perhaps | is the approximate criterion as to widening and 
50 times as great as the minimum discharge, high, | seems to show that dyke separation is of no advan- 
widely separated dykes are good from the storage | tage for rises less than 70 per cent. of the mean 
point of view, but the practical administration of | depth at bank-full stage, unless it is extended beyond | in one casing, and all the gears and shafts are of 


the large foreshore areas is very difficult in face of 
the intense demand for arable land. 


| the critical distance. 
| 


If h = 0-41 Ro, then h = 0-7 Ry) | m.p.h. The top gear gives a speed for road work 


of 14-3 m.p.h., and the reverse speed is 10 m.p.h. 
A live rear axle, running on Timken roller bearings, 
is fitted. The gearbox and final transmission are 


alloy steel, suitably heat-treated. All the shafts are 


Thus in the above case with the dykes set back | mounted on ball or roller bearings. 


The Yellow River is the example par excellence | 600 m. the half area at dyke-full stage is 


of alluvial regulation difficulties, but owing to the 
shortness of the time in which modern ideas have 
been applied to its study, the enormous dimensions, 
the lack of funds, and administrative difficulties, 
it cannot be said that the problem has been solved. 
The Engels Laboratory has made some model 
experiments, but it is rather doubtful if this parti- 


cular problem is amenable to this method. The 


5,600 1,200 = 6.800. 


and the wetted perimeter js 1,400 m., so that the 
discharge is proportional to the number 


6,8001-? 


14007 = 20,500. 


| Another new tractor exhibited at the show is the 
|John Deere Model L, shown by Messrs. Jack 
| Holding & Co., 
)S.W.1. This 
| designed for general work on small farms, fruit 
| farms, and nurseries. The engine is a 'twin-cylinder 
| vertical model with a cylinder bore of 3} in., and a 


Ltd.,; 101, Grosvenor-road, 


tractor is a low-priced model 


At bank-full stage, the hydraulic radius would be | piston stroke of 4in. The rated speed is:},500 r.p.m.. 


| approximately 5 m., the wetted perimeter would | controlled by a variable speed governor. The gear- 
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box gives three forward ratios and one reverse 
ratio, the ploughing speeds being 24 m.p.h., 3} 
m.p.h., and 6 m.p.h. forward. The reverse speed 
is 3} m.p.h. A belt pulley can be fitted running at 
1,480 r.p.m. and giving a belt speed of 2,615 ft. per 


minute. The clutch is of the single dry-plate type, | 
and the gear wheels are of heat-treated alloy steel. | 


The final drive is of the enclosed gear-driven type, 
running in oil. 
to 36 in. or 42 in. centres, the front wheel track 
being fixed. The rear wheel tracks cover the front 
wheel tracks in both positions. An extra wide 
gauge of 54 in. can be obtained by reversing the 
rear wheels. The turning radius is 7 ft. The 
tractor, in average conditions, will plough 7 in. 
deep in second gear. On account of its narrow 


overall width of 49 in., the tractor is capable of | 


being worked between rows. The small turning 
circle is obtained by means of a short wheelbase, 
61 in., and independent rear-wheel brakes. The 
tractor weighs only 1,630 Ib., little more than the 
weight of an average horse. 

Another tractor, which has been only recently 
introduced into this country, is the Oliver row- 
crop 70, shown by Messrs. John Wallace and 
Son, Ltd., 34 Paton-street, Glasgow. This _ is 
& more powerful machine than those previously 
described, being fitted with a six-cylinder engine 
with a eylinder bore of 34 in. and a piston stroke of 
$i, in. The engine speed is 1,500 r.p.m. The 
special features of the engine are a four-bearing 
crankshaft, the bearings being steel-backed and 
lined with cadmium-nickel. The connecting-rod 
bearings are of the removable precision type. 
Removable nickel-iron cylinder sleeves are fitted, 
and the pistons are also of nickel iron. The trans- 
mission is of the selective sliding spur-gear type, 
giving four forward speeds and one reverse speed, 
corresponding to ploughing speeds of 2-44 m.p.h., 
3-32 m.p.h., 4°53 m.p.h., and 5-88 m.p.h. forward. 
The reverse speed is 2-44 m.p.h. All the trans- 
mission gears are of chrome-nickel or nickel-molyb- 
denum steel, and the shafts are of heat-treated alloy 
steel mounted on ball bearings. The gears are 
carburised and hardened. The clutch is of the 
single dry-plate type, 9 in. in diameter. Differential 
internal expanding-type brakes are fitted, fully 
enclosed and with external adjustment. The front 
wheels are of the reversible concave self-cleaning 
type, and are mounted on roller bearings. The 
rear wheels are of the row-crop type, the distance 
between them being adjustable from 60 in. to 72 in. 
Special rear axles are available with adjustable 
wheel centres of 60 in. to 80 in., or 72 in. to 90 in. 
The overall length of the tractor is 1414 in., the 
overall width is 80} in., and the wheelbase is 904 in. 
The turning radius with a 60-in. tread is 8 ft., and 
the approximate weight is 3,000 Ib. 

Turning now to some of the more general exhibits, 
& new range of air-cooled engines, developing from 
| h.p. to 16 h.p., is shown by Messrs. R. A. Lister 
and Company, Limited, Dursley, Gloucestershire. 
The main advantages claimed for these engines, in 
addition to their low price, are their lightness, and 
the fact that in cold weather there is no danger of 
freezing. The new engines are produced in four 
sizes, three being single-cylinder units, varying in 
horse-power from one to seven, and the fourth being 
a four-cylinder engine of from 8 h.p. to 16 h.p. 

Traction hoists are shown by Messrs. Richmond 
and Chandler, Limited, Southall-street, Manchester. 
One of these is a self-contained hoist with motor, 
of J-ewt. capacity. In this model, the frame is 
extended to carry the 2-h.p. electric motor and a 
reduction gear. The latter is oiseless. being made 
up of a Fabroil pinion and machine-cut cast-iron 
spur wheel. This hoist can also ne supplied in 2-cwt., 
-ewt., and 10-ewt. sizes. The same firm are show- 
ing @ new friction hoist for light loads. the frame 
being cast in one piece, with a seating for a self- 
contained motor or small engine. Alternatively. 
the hoist can be supplied for belt drive. It is self- 


contained, ready for bolting to floor or roof timbers, 
| 


and can be fixed in the horizontal, vertical or in- 
verted positigns. The working parts are adjustable 
for wear. Control is effected by a single rope, the 
load being lifted, suspended. or lowered at the will 


of the operator. Immediately the rope is released, | 


the brake is applied. 


The rear wheel tra k is adjustable | 
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| Spraying outfit is exhibited by Messrs. Cooper, 
| Pegler and Company, Limited, 29 and 31, Clifton- 
| street, London, E.C.2. This sprayer, which is 
known as the Auto-Arborex, is fitted with a 4-horse 
power engine operating on the four-stroke cycle, 
with a 3-throw high-pressure pump, belt-driven 
from the engine. The engine and pump are com- 
pletely encased. The whole outfit, complete with 
a 55-gallon tank of special brass-alloy, is mounted 
on three rubber-tyred wheels, and the engine can 
either be engaged with the pump by means of a 
clutch, or employed to propel the outfit at a speed 
of 1} m.p.h., either at the same time or separately. 
The weight of the complete outfit is 10 cwt. 
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advantage in this connection. Gas passages should 
be dimensioned so that only a low chimney draught 
was required, although a sufficiently long smoke 
duct must be used so that only the heat units 
necessary for the draught were lost. A funda- 
mental rule of all air heating was that the air must 
be blown over the heating surface and not sucked 


over it, in order to prevent the flue gases from 
entering into the duct system if leakages took 
place. 


Air heating was especially useful for large rooms. 
It was less so for a number of small rooms, although 
in this case it could be usefully combined with 
| ventilation. It was valuable for workshops, ware- 





A number of motor cultivators are exhibited, | houses, restaurants, garages, and hangars. For 
some of which have been previously described in | normal rooms. combined with ventilation, the 


Rowtrac cultivators, marketed by 


Munro, Limited, Waltham Cross, Herts, and de- | 


|seribed in ENGINEERING, vol. exxx, pages 403 and | other rooms. 


our columns. Among these may be mentioned the | pressure system was the best, but where there 
Messrs. Geo.| was smoke or smells the suction system was the 


best, as it prevented foul air from flowing into 
With air heating supplied from 


784 (1930), and the Gravely cultivator, shown by | calorifiers the temperatures normally used were from 


Messrs. The Cooper Stewart Engineering Company. | 
Limited, 136, 137 Long Aere, W.C.2, and 
described in ENGINEERING, vol. cxlii, page 45) 
(1936). A motor cultivator which we have not | 
previously described is shown by Messrs. Lloyds | 
and Company (Letchworth), Limited, Letchworth. 
Herts. This cultivator is unusual in that it is| 
fitted with an air-cooled engine. It has sufficient | 
power and weight for effective work, but is not too | 
heavy for easy handling. The engine is a 3-h.p. 
single-cylinder model, set well ahead of the traction | 
wheels to improve the balance, thus facilitating turn- 
ing at the ends of the rows. The wheels are mounted | 


45 deg. C. to 70 deg. U., whereas for special purposes 
a temperature up to 300 deg. C. could be adopted. 
In such cases a purely counter-current system was 
designed for the heat exchange between the flue gas 
and the air. For laundries and other workrooms 
where much steam was evolved, warm air was 
specially useful for fog prevention, the dry hot 
air being blown to the points where the steam was 
created. 

When coke was used as fuel, special care was 
necessary in the design of the furnace to enable it 
to burn for a long time without attention and without 
becoming blocked with slag. The furnace was 


on roller bearings on case-hardened axles, and are | arranged with a sloping dead plate with steps below, 


driven from the engine by a chain. The tension on | 


with a small flat grate at the bottom. A large com- 


the chain can be adjusted by sliding the engine on | bustion chamber was provided, the lower part of 


its support. 
power take-off for driving a saw or other tool. 


A belt pulley is provided to give a| which was lined with a refractory. Secondary air was 
The | led into this chamber, partly direct from the front 


frame of the cultivator is made entirely of steel, | of the furnace and partly in the form of heated air 


welded instead of riveted. 


The clutch is of the| from the ash-pit. 


A source of heat which could 


twin dise type, and the two wheels are fitted with | sometimes be utilised was the exhaust gas from 


A number of implements are 
machine, including 


pneumatic tyres. 
available for use with the 





factory boilers and furnaces. For bituminous coal 
and large lignite a step grate, a sloping arch, and a 


a 7-tooth cultivator, a plough with dise or flat | large non-insulated combustion chamber formed a 
coulter and hitch, a three-row drill and a three-row | desirable construction ; the step-grate enabled the 


hoe equipment complete with frame. 
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| volatiles to escape rapidly. With small lignite it 
had been found desirable to dry and then partly 
| distil the fuel in a closed hopper before feeding it 
| on to a step grate. 

A paper by Mr. H. L. Pirie on Domestic Solid 
| Fuels gave much information relating to coal trade 
leconomics about which little is realised by the 


| general public or by some of those concerned with 


CONTINUING our notes on some of the papers | legislation relating to coal distribution. In view 
presented at the Vienna conference under Sections | of the price of best house coal, it is sometimes 
B and C, which referred respectively to energy | 288umed that a colliery producing such coal obtains 


supplies for small-scale industries and for house- 
hold purposes, we may refer to the communication 





a similar price for practically all its output, whereas, 
as an example, in the paper it wes stated that from 


made by Dr. Oskar Gohring. which dealt with hot- | @ certain colliery the “ best house coal,” sold at 25s. 


jair heating. In an _ historical introduction the} 
author pointed out heating by hot air was the | 
oldest type of central-heating system known. The 
early Roman systems emploved air 
formed in the structure of a building, and the | 
development in relatively recent years of the use | 





passages | 4s., the average price being 13s. a ton. 


a ton at the pit head, was only 5 per cent. of the 
output and that more than 33 per cent. was slack 
and fines, the slack realising 10s. 6d. and the fines 
Great 
improvements in coal-washing appliances and in 
the furnace arrangements of high-pressure boilers 


of iron distributing ducts, first used in America, | had enabled a market to be found for material 


represented a great advance. 
were smooth, preventing dust accumulations, while, 
with properly dimensioned passages, the friction | 
was greatly reduced. The development of modern 
fans, before the beginning of the present century. 
also represented an important stage in advance. 
It was sometimes contended that hot-air heating 
was an out-of-date system, and it had to be admitted | 
that in many cases the heating furnaces had not 
the same efficiency as the distributors. Heating 
surfaces should be so arranged that they were 
properly swept by the air flow; for high rates of 
heat transfer an air speed of 5 m. to 10 m. a second 
was necessary. 

The furnace should be designed from a con- 
sideration of the type of fuel which was to be used. 
In Austria efforts had to be made to use local fuels, 
such as coke, lump and small lignite and wood : each 
fuel requiring its own type of furnace. 
to be taken to prevent air leakages, especially as 


many modern installations operated under pressure ; | 
A self-contained power| modern constructional welding methods were of 


The duct surfaces | that was at one time almost worthless, but for the 


sale of which house coal would be even dearer than 
as present. An interesting point brought out in 
connection with distribution costs was that the 
increase in the numbers of flats with their small 
fuel-storage facilities involved the delivery of many 
very small consignments of coal; for such service. 
in large cities for journeys up to about three miles. 
horse transport had been found to be more economical! 
than the more rapid mechanical transport. 

In the field of domestic heat utilisation, energy 
economy and labour saving are important copn- 
siderations. In countries without native coal and 
in which fuel is expensive there is a great incentive 
towards heat efficiency. A paper by Mr. H. A. 
Lundberg dealt with conditions in Sweden, par- 
ticularly with reference to solid-fuel burning 
appliances. The Aga cooker, invented by Gustaf 


Care had | Dalén, was intended for use with coke with con- 


tinuous burning. The combustion was downwards. 
the hot gases first heating the fuel and then supplying 
heat to hot plates and ovens. The cooker was 
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highly insulated and the draught was regulated by a| and burns in an annular chamber. Secondary air 
thermostat. The appliance was expensive. The/| inlets are arranged at a, the air passing to them 
Serva cooker was specially designed for wood. It} being warmed as it travels through the ashpan. 
had a well fire-box with a coned bottom, and, | Tests with a range of fuels show stoves of this type 
owing to the amount of gas given off by the fuel, | to have an efficiency of 70 per cent. to 82 per cent. 
secondary air inlets were provided. The hot plates| It is noteworthy that in Germany electricity plays 
were deeply ribbed underneath to take up the heat. | a comparatively small part in heating and cooking. 
By means of a damper the hot gases could be | 


SRE oe 








diverted in whole or part to ovens which were side | 
and bottom-heated. There was a certain amount | 
of insulation. A feature of the operation of the | 
cooker was its rapid heating up. The cost in| 
Sweden was about a quarter that of the Aga. | 
Naturally in countries where wood fuel was utilised | 
the price varied greatly according to locality, so| 
that the incentive towards the use of economical | 
appliances varied also with locality. | 

A paper by a series of authors from Germany | 
dealt with the reduction of domestic labour by | 
the practical utilisation of energy. A section was 
devoted to solid fuels in the household. It was 
pointed out that great improvements had taken 
place in recent years in the directions of economising 
labour, making appliances cleaner and more reliable, 
and reducing fuel consumption. The first desi- 
deratum was an unobjectionable means of regulation; 
the grate and fire-box must be rightly constructed 
and properly designed, and the air inlets must be 
suitable for all load conditions. This necessitated 
tightness in the air ducts and fire-box, tight ash 
and fire doors, and good air and draught. The 
combustion chamber should be dimensioned so that 
it could burn continuously from 12 to 24 hours. 
Great efforts were being made towards cleanliness. 
The stoves inside and out should have smooth | 
surfaces convenient for cleaning. The flue-outlet 
losses had been reduced by the use of longer but | 
easily cleanable heat ducts, and also through the | 
use of smaller and grates better covered with fuel. 
An improved space-reducing arrangement of the | 
fire-grate enabled the daily consumption to be) 
reduced for slow-combustion duty. 

The whole stove should be designed from the 
point of view of air-tightness. The cooking plates | 
and the oven doors should be arranged to prevent | 
inward air leakage. With a well-designed modern | 
stove about 1 kg. of fuel would keep the fire going | 
for 10 to 12 hours. With a reduction in the excess | 
of air the temperature of the heating gases rose, | 
so that the grate area could be reduced as compared | 


with the older types for the same cooking capacity. 
With modern stoves the temperature on the hot- | 
plate varied from 150 deg. C. to 400 deg. C., so 
that the position of the cooking pots could be 
varied as required. Improvements in fuel utilisa- 
tion had raised the cooking and water-heating 


efficiencies from 10-14 per cent. to 25 per cent., and 


when large quantities of hot water were required | heating and cooking stoves by appliances of greater 


the figures were better. In daily use, owing to the | 
improved regulation available, with 24-hour con- | 
tinuous burning the consumption varied between | 
4kg.and7kg. The greater heat efficiency had been | 
obtained without a material increase in the first | 
cost, while the amount of attention required was 
much reduced. 

Considerable improvement has been made in the 
design of German tile stoves and what are known 
as Irish stoves, that is, refractory-lined pillar-type 
stoves filled from the top. A cross-section of a | 
modern German stove of this class is given in Fig. 2, 
on this page. The air inlet is adjustable and the 
incoming air cools the lower door and the shield- 
plate a in front of the fire. This shield-plate has a 
poking slot. The air is well distributed under the | 
grate and the ash guides » ensure that all falling 
ash is caught by the pan. A deflector plate c, of 
refractory material, assists combustion and ensures 
proper mixing of the gases. A stove of this type | 
is stated to have an efficiency of 70 per cent. when 
properly run. 

It is stated that, in 1936, 48 per cent. of the 





Fig.2. 









































In 1936 485,000 solid-fuel stoves were installed, 
245,000 gas stoves, 285,000 gas cookers, 67,000 
combined gas and coal stoves, and 77,000 electric 
stoves. An extensive movement has taken place, 
encouraged by the authorities, to replace antiquated 


efficiency and with labour-saving characteristics. 
(To be continued.) 








GAS - TEMPERATURE 
MEASUREMENT. 


A symposium on the interesting and important 
subject of gas-temperature measurement, arranged by 
the Institute of Fuel, was held in the lecture theatre of 
the Institution of Electrical Engineers on Friday, 
December 2. A total of 16 papers was presented, and 
these were deait with in morning and afternoon sessions 
presided over, respectively, by Sir Frank Smith, K.C.B., 
F.R.S., and Sir Henry Tizard, C.B., F.R.S8. The 
titles and authors of the papers for the morning session 
were as follows: “The Temperature of Gas: Its 
Meaning and Measurement,”’ by Captain J. G. Bennett 
and Mr. M. Pirani; “Errors in Gas-Temperature 
Measurement and their Calculation,” by Dr. Margaret 
Fishenden and Mr. O. A. Saunders; ‘* Wall Effect in 
Gas-Temperature Measurement,” by Mr. C. H. Bosan- 
quet; ‘* Measurement of Flame Temperatures,”’ by 
Messrs. G. Ribaud, Y. Laure and H. Gaudry ; “ Theory 
and Application of the Suction Pyrometer,” by Mr. A. 
Schack ; “‘ Optical Temperature Measurement of Lumin- 


newly built family houses in Berlin were fitted with | ous Hydrocarbon Flames,” by Mr. G. Naeser ; 


central heating. The domestic boilers employed 
are arranged for long burning, and special types 
have been developed to enable bituminous cog] and 
even lignite briquettes to be burnt satisfactorily. 
The normal type of modern stove is shown diagram- 
matically in Fig. 3, on this page. The partially 
distilled fuel passed through a cone on to the grate 


| ‘* Metallic Materials for Thermocouples,” by Mr. A. 
| Schultz ; and ‘* Measurement of Temperature in High- 


Pressure Containers,” by Messrs. A. Michels and 
B. Blaisse. 

The symposium was opened by Lieut.-Colonel J. H. M. 
Greenly, C.B.E., president of the Institute of Fuel, 
who, after a few preliminary remarks, invited Sir Frank 


Smith to take the chair. Sir Frank at once called 





summary of the eight papers for discussion at the 
morning session. Captain Bennett said that the 
symposium had been organised by engineers who had 
to use hot gases and were disturbed, and a little sur- 
prised, at the difficulty of making reliable measurements 
of temperature. When an engineer obtained misleading 
or inconsistent results he usually attributed this to 
defective instruments, inaccurate observations, or mis- 
takes in calculation. The scientist, on the other hand, 
must always concern himself with the meaning of his 
experiments, and, knowing the theoretical difficulties 
surrounding even the definition of the temperature of 
hot gases as they occurred in engineering practice. he 
| realised that there was more in gas-temperature measure- 
| ment than mere experimental accuracy. It had been 
| thought, therefore, that by organising a symposium 
| to bring engineers and scientists together, some of the 
| difficult questions might be cleared up to some extent. 
Continuing, Captain Bennett said that all the papers 
tended to show the essential difference between the 
gas temperatures of an engineer and those of a physicist. 
| ‘The latter used the gas thermometer to make the 
| transfer from the theoretical thermodynamic scale to 
| observed magnitudes, but the gas thermometer implied 
| the use of a perfect gas in thermodynamic equilibrium 
| with itself and its surroundings ; all physical definitions 
| of temperature were built up on this fundamental basis. 
|The engineer was usually concerned with systems 
| in which the absence of thermal equilibrium was the 
very essence of his process. It was noteworthy that 
|all the papers before the symposium were concerned 
| in one way or another with the problem of measuring 
| temperature in the absence of thermodynamic equili- 
| brium. 
| The authors of the first paper had suggested that 
the concept of temperature should be revised and 
extended to deal with cases where there was not 
thermal equilibrium throughout the system, but a 
| more or less steady flow of energy. In such cases the 
different energy carriers might take up a greater or a 
lesser share of the total energy available. Those taking 
a larger share would apparently be at a higher tem- 
perature than those taking a smaller share at a lower 
| temperature. The authors had suggested that these 
| partially isolated systems through which the flow of 
| energy occurred should be called “ energy-flow traps ”’ 
| and the temperatures corresponding to the energy in 
| each of them should be called “* pseudo-temperatures.”’ 
| In aecordance with this idea, engineers were almost 
|entirely concerned with pseudo-temperatures when 
| dealing with hot gases. In many cases the pseudo- 
| temperature did not differ materially from the true 
| temperature which would be attained if the system 
| were allowed to reach thermodynamic equilibrium ; in 
| other cases the departure might be very large, and the 
| authors had given several examples of the errors which 
| might occur as a result of such departure. It would 
| usually happen that any given method of measurement 
would measure the pseudo-temperature corresponding 
| to one energy-flow trap rather than the rest, and it 
was suggested that if this were recognised much of the 
confusion at present surrounding the measurement of 
gas temperatures under industrial conditions would be 
removed, and if the technical significance of the pseudo- 
temperatures were understood in each particular case 
their determination would have great practical value. 

In the second paper Dr. Fishenden and Mr. Saunders 
had started from the standpoint that temperature had 
an exact significance only for systems in thermal 
equilibrium, but the authors assumed that where a 
large part of a system could be treated as a partially 
isolated unit, it was possible to assign a temperature 
to it by making corrections for the flow of energy into 
other parts of the total system. The most important 
case was that of a gas at a temperature different from 
that of the walls containing it, and for this case the 
authors had given formule and data which enabled 
thermocouple errors to be calculated with sufficient 
accuracy for most practical purposes. The table of 
emissivities included in the paper, Captain Bennett 
remarked, would be of value for many purposes apart 
from temperature measurement. 

In the third paper, Mr. Bosanquet had dealt exclu- 
sively with the problem of ascertaining the significance. 
for any particular case, of the errors due to the dif- 
ference in gas and wall temperatures, the method used 
being derived from that of Boussinesq. An interesting 
formula for convective heat transfer in stagnant gases 
had been obtained by correlating the work of Saunders 
and Carne, from which it appeared that at constant 
pressure the coefficient is almost independent of the 
absolute temperature. The author had stated that 
his method tended to give an upper limit for the error, 
but it would appear that, in the middle range of 
convective conditions, his estimate of the error might 
be nearly one-half that calculated by Fishenden and 
Saunders. The author applied his analysis to the use 
of shields and fins in improving the accuracy of 
measurement, and concluded that a bare fine-wire 
couple was the most satisfactory means of temperature 
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measurement when the conditions permitted it to be 
employed. 

The paper by Messrs. Ribaud, Laure and Gaudry 
referred to the measurement of flame temperature, 
where complications were considerably greater than 
those in the simple case of a gas at a different tempera- 
ture from that of the containing walls. The authors 
discussed the principal methods of measuring the 
temperature of a flame and the measurement of radia- 
t -n either directly from a luminous flame or by the 
sodium. line method in the case of non- 
luminous flames. 
taken by the Laboratoire des Hautes Températures to 
ensure accuracy with the various methods. The con- 
clusion was reached that the sodium-line reversal 
method was most likely to lead to reliable results 
provided certain precautions, set out in the paper, 
were taken. 


reversal 


In his paper, Mr. Schack dealt with the calculation | ‘ 


of errors in a suction pyrometer, the method used 
consisting essentially of obtaining linear approxima- 
tions to the expressions for radiation and convection 
transfer. Captain Bennett pointed out that Schack 
reached a somewhat different conclusion from Bosan- 
quet, viz., that the use of fine-wire thermocouples 
extrapolating to zero diameter was of little 
Schack, however, was in general agreement with 
Fishenden and Saunders in taking the view that the 
most satisfactory method of reaching an estimate of 
yas temperature in the presence of hot or cool walls 
was to apply a calculated correction. 

Captain Bennett suggested that of 


the question 


colour pyrometry introduced in Mr. Naeser’s paper | 
} than had been expected, amounting to 1,000 deg. F. 


should be left for discussion during the afternoon 
session, but pointed out that the method was applicable 
to gas pyrometry only where a luminous flame with a | 
continuous spectrum was available, and also that the | 

instrument described by the author could only give | 

‘ecurate Measurements for a radiator departing from | 

t black body in approximately the same manner as | 
that for which the instrument had been calibrated. 

It was not clear, Captain Bennett remarked, how far | 
the colour pyrometer gave results of value for flames | 
departing materially from black bodies ; thus it might | 
he satisfactory for acetylene flames, but its value for | 
a coal-gas flame was probably doubtful. 

Mr. Schulze’s paper contained valuable data regarding | 
metal thermocouples, especially for the higher range 
of temperature. Those relating to rhodium platinum- 
rhenium couples and iridium iridium-rhodium couples 
were particularly interesting. The latter could be 
used for temperatures up to 2,000 deg. C., and the 
iuthor anticipated a reasonably long life for them. 
Under the heading of base-metal thermocouples, the 
chromium and nickel groups had been well covered, 
but no reference had been made to the use of aluminium 
as @ protective constituent. The author had referred 
to the endeavours made to produce base-metal thermo- | 
couples with an e.m.f. corresponding to the platinum | 
platinum-rhodium or Le Chatelier couple and _ had | 
mentioned the possibility of using such couples in 
conjunction with the same measuring instruments as 
the Le Chatelier couple. Finally, reference was made 
to base-metal couples for very high temperatures, | 
and it would be of interest if more recent results with | 
the tungsten tungsten-molybdenum couple than those 
of Pirani and von Wangenheim, published some thirteen 
years ago, could be quoted. The tables of e.m.f.’s of 
various couples given were of great importance, but 
it would be noted that there were discrepancies between 
these e.m.f.’s and those given in Matthews’ paper for 
copper-constantan and iron-constantan couples. It 
would be of great value to know if the National Physical 
Laboratory had any data which would clear up the 
differences. 

The last paper dealt with in the morning session, 
viz., that by Messrs. Michels and Blaisse on the 
measurement of temperature in high-pressure con- 
tainers, raised in a special form the problem of dif- 
ferences in wall and gas temperatures. In this case, 
as compared with the problems of convection and 
radiation, the losses due to conduction became far 
more significant, owing to the increase in conductivity 
with pressure. The author had mentioned a number 
of other difficulties encountered in the use of thermo- 
couples, for example, by the subsid ary e.m.f.’s resulting 
from strains in the materials. 

At the conclusion of Captain Bennett's summary, 
Sir Frank Smith opened the discussion, explaining, in 
the course of his remarks, that the temperature of a 
yas was the kinetic energy of the molecules in trans- 
latory motion. The gas thermometer, he said, was the 
only direct means of measuring this, all other methods 
being indirect. An extensive discussion followed, but the | 
space at our disposal does not permit us to record this. 

In the afternoon session, presided over by Sir Henry 
Tizard, the reporter, Mr. A. F. Webber, said he didj 
not think it would be profitable to spend time in| 
summarising the contents of the papers, but he would | 
open the discussion by referring to the significant | 
questions left in the mind of the engineer. He con. | 


} 





Details were given of the precautions | 


use. | 


ENGINEERING. 


cluded by remarking that while he might maintain the 
| position of an authority on the questions, he was not 
| able to supply the answers. He finally called atten- 
| tion to the fact that one of the papers in the afternoon 


| session, viz., that on “ The Measurement of the Tem- | 


| perature of Producer Gas,” had been submitted by 
the author, Mr. M. W. Thring, for the Student’s Medal 
Competition of the Institute of Fuel and had been 
awarded the medal and prize. In this paper it was 
stated that, in order to test calculations on the tem- 
perature drop in. producer-gas mains, it had been 
necessary to know how closely the readings of thermo 
couples in the gas corresponded to the actual gas 
| temperature. A special assembly of three bare thermo 
| junctions had been used for the purpose and had been 
| found to give satisfactory results after certain precau- 
| tions had been taken. 

The first paper for the afternoon session was entitled 
A Modified Aspirating Thermocouple for Gas Tem- 
peratures,”’ its authors being Messrs. B. M. Larsen, 
| G. Siddall, and K. Heindlhofer. The paper dealt with 
a suction pyrometer for temperatures up to 
2.500 deg. F., in which the radiation shield takes the 
form of a refractory brick with small channels for the 
Constructional details and operating results were 
given in the paper. Ina paper by Mr. A. F. Webber, 
on “ Errors in Gas-Temperature Measurement,’ two 
records of experimental work were given as an indica- 
tion of the errors which might arise. In the case of a 
hot-blast main at an ironworks, a substantial error 
was found under eonditions which should have favoured 
accuracy, while in the case of a narrow water-cooled 
flue the error, although anticipated, was much higher 


gas 


as. 


Mr. M. Parkin, in a paper on “* The Measurement of 
Gas Temperatures in Glass Furnaces,”’ gave an account 
of a series of experiments on temperature determina- 
tion in the regenerator system of a glass furnace. 
Comparisons were made between bare thermocouples 
of platinum and base metals, a simple form of suction 
pyrometer, and a heated-junction thermocouple of the 
Schmidt type. 
platinum couples are the most satisfactory for this 
purpose. The results of tests made with several types 
of thermocouple in the gas passages of a water-tube 
boiler were given in a paper by Mr. W. R. Hawthorne, 
entitled *‘ Gas-Temperature Measurement in Boilers.” 
The instruments used were a rod-type sheathed couple, 
three bare-wire chromel-alumel couples of different wire 
sizes, a simple suction couple for temperatures up to 
1.800 deg. F., 
higher temperatures, and a special banjo-type multiple 
platinum fine-wire couple with wire sizes ranging from 
0-02 in. to 0-004 in. diameter, It was stated, in the 
conclusion, that practical purposes were satisfied with 
suction pyrometers combined with efficient ejectors, 
but it was pointed out that other methods of gas- 
temperature measurement remained to be compared 
with the above. The most promising of these methods 
tried was the sodium-line reversal method. 

Mr. .J. C. Swallow, in his paper on * The Measurement 
of Gas Temperatures in the Chemical Industry,” dealt 
with the choice of pyrometers and their relative merits 
for different services. The problems of measuring gas 
temperatures of over 1,200 deg. C. were considered, as 


| also were the effects of sensitivity and lag on automatic 


temperature control. Refractories for use with pyro- 
meters and the employment of metal protective sheaths 
were also discussed in this paper. Of the two remaining 
papers, one by Mr. 8. Matthews, entitled ** Application 
of Temperature-Measuring Equipment to the Measure- 
ment of Gas Temperatures,”’ considered recent develop- 
ments in industrial gas-temperature measurement, 
with special reference to the problems relating to the 
of radiation pyrometers. The other, entitled 
‘ Temperature-Measuring Instruments,”’ by Mr. W. 


use 


Bowen, reviewed modern developments in temperature- | 


measuring instruments, which were dealt with according | 
to the principles of operation, the resistance, thermo- 
electric, radiation, and optical types being covered. 

A full discussion followed Mr. Webber's introductory 
remarks, several questions being raised, to which the 
authors will send written replies; this remark also 
applies to the discussion at the morning session. An | 
interesting suggestion was made in the course of the | 
discussion in the afternoon session by Mr. M. W. | 
Thring. He first remarked that one property of a gas 
which had not been used for measuring its temperature 
was the refractive index. This property, he suggested, | 
might be employed by providing windows in a hot- | 
gas main at the opposite ends of a diameter and placing 


a cylindrical tube with windows in the ends outside 


the main and parallel with the diameter. If light from 


a single source were directed by prisms or mirrors 
through the gas main and the tube in parallel beams, 


interference fringes would be obtained when the two 
beams were recombined on emerging. From the 


fringes the difference im refractive index, and therefore 
in temperature, could be determined. 
necessary, of course, to be able to adjust the pressure 
in the external tube. 


It 


would be 


The conclusion reached was that bare- | 


a water-cooled high-suction couple for | 
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, In closing the symposium, Sir Henry Tizard thanked 
| the authors of the papers and those who had contri- 
buted to the discussion. He also stated that written 
contributions to the discussion would be welcomed. 








AN INTERNATIONAL ELECTRO- 
TECHNICAL VOCABULARY. 
Ix publishing an International Electrotechnical 


Vocabulary containing definitions of nearly 2.000 
scientific and technical terms, divided into 14 groups 
and about 100 sections, the International Electro- 
technical Commission have reached a definite stage in 
one of the most important tasks they have undertaken 
during the thirty-two years of their existence. The 
Vocabulary based on a French text; a of 
apparatus, say, an induction motor, to take an example 
at random, being first defined in that language under 


is piece 


its proper heading. In an adjoining column the 
English version of the French definition, moditied 


where necessary, is given, care being taken that this 
should correspond as closely as possible with the 
original French text, provided it does not conflict with 
the corresponding definition in British and American 
vocabularies. In a third column the term for the 
equipment, but not the full definition, is translated 
into German, Spanish, Italian and Esperanto. We 
understand that other languages will be added later, 
but that Esperanto will probably be dropped. 

Utilisation of the Vocabulary is facilitated, and 
indeed rendered possible, by the provision of six 
indexes, one in each of the six chosen languages. In 
these, reference is made not to the appropriate page, but 
to a three-part figure code in which space has been left 
for the addition of further terms in the right place, 
should experience show that to be necessary in future. 

Both the utility and the weaknesses of such a book 
can only be disclosed by constant use, and any com- 
ments which are made at this stage in its history can 
therefore only be of a general character. It is in some 
ways a pity that the vocabulary has been published in 
what, for want of a better term, may be called such an 
unpolished state. Ever since the main sheets were 
printed, a number of errata have been discovered and 
are included. A number of these are purely printer’s 
errors, and seem to indicate a lack of realisation of the 
fact that proof reading of matter in a language with 
which the compositors are not themselves familiar is 
a task which requires microscopic concentration. We 
mention this, apart for other reasons, because it will be 
advisable for any one in search of a foreign equivalen 
for an English term to turn to the table of Errata, as 
well as the index. On the other hand, the volume 
admittedly only a first edition, and its publication 
this juncture, after many years of preparation, will 
least enable criticism, we hope, of a constructive 
character, to be made. These, it is only right to add. 
are invited by the compilers. As readers of ENGINEER- 
ING know, electrical engineers are almost as loquacious 
on this matter of definitions as they are on that of tariffs. 
and comment is not therefore likely to be lacking. 
This, weighed and incorporated, shouil lead to improve- 
ment. The Vocabulary is publisted by the Inter- 
national Electrotechnical Commission, and may be 
obtained from the General Secretary at 28. Victoria- 
street. London, 8.W.1, the price being 10s. 
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EXPERIMENTAL WORK ON ROADS. 

WHEN discussing previous reports of the Experi- 
mental Work on Highways (Technical Committee). 
reference has been made to the interest taken by 
industrial associations in road experiment and research. 
That this interest is being maintained is shown by the 
latest report,* in which it is mentioned that a number 
of meetings with the Timber Development Association 
and representatives of the Department of Scientific 
and Industrial Research have taken place. These 
meetings have led to arrangements for co-operative 
investigations into the behaviour of wood blocks, 
especially in reference to the complaint that such 
blocks, when wet, have an unsatisfactory resistance 
to skidding. The Limestone Federation have also 
approached the Ministry of Transport with suggestions 
that lengths of concrete, bituminous macadam, and 
surface dressing should be laid using limestone aggre- 
gate, to demonstrate that certain types of limestone are 
capable of providing entirely satisfactory road surfaces. 
As regards co-operative work already in hand, the 
research work being undertaken by the Department 
of Scientific and Industrial Research in co-operation with 
the British Road Tar Association, led, two years ago, 
to the initiation of a surface-dressing experiment in 
Hampshire, and this was followed by another surface- 
dressing experiment in Middlesex in 1937. The work 
carried eut in Hampshire had for its objects a compari- 
son of the effects of various binders on the set and life 





* Experimental Work on Roads. Report for 1937-38 of 
the Experimental Work on Highways (Technical) Com- 
mittee. H.M. Stationery Office. Price 2s. 6d. net. 
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of a surface dressing, and to correlate the results with the one case, from the use of a binder of poor quality, | which important results are to be expected. Much 


the drying properties of the respective tars; and also 
to determine the effect produced on the life of surface 


|and in the other apparently from the use of too little 


binder. On three other ‘Sections, with granite, 


|is also being done in the development of bauxite 
| workings. A Czechoslovakian company with head- 


dressing by using, first, a mixture of two sizes of cubical | quartzite and basalt aggregates, the resistance to| quarters at Brunn, and also operating under the 


chippings and, second, flaky chippings, two different | 


skidding has been unsatisfactory. On the Oxford- 


name Montania, is carrying out operations at Bar- 


rates of spread of tar being used in each case, The Henley road, the best result was given on a_ section | Niksie, in Montenegro, and an English company 
results to date confirm that, as regards the various | having a granite and quartzite aggregate, with 5:4 per | is prospecting for the same material near Split, in 


binders, no advantage has resulted from the addition | 


cent. of binder, and a number of sections have re- 


Dalmatia. A semi-state German company is investi 


of calcium soap to the low-aromatic tar, and that the | mained durable and resistant to skidding without any | gating the possibility of developing bauxite mines in 


experiments with chippings emphasise the importance | 
of adjusting the rate of spread of the binder in relation 

to the shape and size of the aggregate. Proposals | 
from the Road Tar Research Committee of the Depart- | 


attention. One section with a slag aggregate and 
5-4 per cent. of binder has given very good resistance 
to skidding, but is appreciably worn locally im the 
wheel tracks. Both these experiments were inspected 


| Montenegro, Herzegovina and Bosnia, while a private 


|German company is already carrying out operations 


|at Banjaluka, in Bosnia. Geological investigations are 
| being made at Mostar, in Herzegovina. There is much 


ment. of Scientific and Industrial Research are now | during November by the Committee, and it is stated | investigation work going on in connection with other 


under consideration for experiments on surface dressing | that they were impressed by the lack of uniformity | metals. 


A Jugoslavian undertaking, which is con- 


and thin carpets, to determine the extent to which the | throughout a number of the sections, indicating the | nected with the great Bor copper mines, is prospecting 


road behaviour of tars can be predicted from the 
results of durability and other tests suitable for applica- 
tion in the laboratory. 


In commenting on the Report of the Road Research 


necessity for greater care during manufacture or for 
the use of better plant in order to get a uniformly 
good result. 

The machines for cutting cores from concrete roads 


| for copper at Kobilja Ravan Vlosnik, while the Bor 
| Company itself is prospecting for lead in south Serbia. 
| Lead and zine are being exploited by an English 
|company at Kucajna, and a semi-state German com- 


Board for the year ending March 31, on page 591, ante. | continue to provide the means of obtaining useful | pany has established plant at Srebzenica for the 


we referred to the importance of corelating road | information. 
| desirability of specifying, in the construction of concrete 


behaviour with the results of tests on the road machines | 
installed in the Road Research laboratory. 

report under review, it is stated that arrangements | 
were made for a length of the Colnbrook by-pass, | 
parallel to the Ministry’s experimental road, to be 
surfaced with as many different materials as practicable, | 





Attention is drawn in the report to the 


work in order to check the thickness and quality of 
the concrete and the position of the reinforcement, 
if any. 

In concluding their report, the Committee express 


including a number which might be expected to fail the opinion that improvement is needed in the riding 


after a comparatively short life, similar surfacings 


qualities of many roads in Great Britain. They state 


|extraction of lead, silver, and zinc. An English 
company is prospecting for gold at Foynica, in Bosnia. 


In the} roads, that cores shall be taken from the finished | Finally, it may be mentioned that German nationals 


| are showing an interest in oil supplies, and discussion 

| appears to have taken place about the utilisation of 

| oil-shale deposits on the coast. The possibility of 
developments of this kind should, however, be re- 

garded with some reserve. 

| These new mining enterprises suggest that the great 


being laid on a road-testing machine in the laboratory. | that mechanical methods of placing, spreading and | increase in the mineral output of Jugoslavia, which 
The necessary reconstruction and surfacing works were | consolidating tar and bituminous surfacings, as well | has already passed that of the peak year 1927, will con- 


carried out on the road by the Ministry, in co-operation | as methods of consolidating and finishing concrete | tinue in the future. 


The output of copper, of which the 


with the Middlesex County Council, during the summer | roads, merit special investigation, and in this connec- | country is an important world producer, reached 
of 1937, all the surfacing materials being made in the} tion it may be mentioned ‘that the. officer in charge | 650,000 tons of ore in 1937, as compared with 493,000 


asphalt plant in the laboratory to ensure that the | of the Ministry’s experimental work visited Germany | tons in 1930 and 288,000 tons in 1927, 


materials tested. on the road should be accurately 
reproduced for testing on the machine. Traffic was 
turned on to the new experimental sections in October, 
1937, and they are being kept under constant obser- 
vation. The results of this experiment will be awaited 
with exceptional interest. 

A desirable alteration lias been made this year in 
the presentation of the data relating to the various 
experiments commented on in the report. To facilitate 
comparison between different experiments, each is now, 
as far as possible, reported upon in a standardised form. 
There is an introduction, including the name of the 
highway authority co-operating in the experiment, 
the date when the work was done, and the necessary 
traffic data. The object of the experiment is next 
stated, followed by a summarised account of the 
main features of construction, and then by a brief 
description of the behaviour of the sections, ending 
with a statement of conclusions drawn if the experi- 
ment is regarded as at an end, or of interim conclusions 
if the sections are to continue under observation. 
Some 54 experiments are referred to, and in the space 
at our disposal it is only possible to comment on 
some of the more outstanding results. 

In dealing with the last report in ENGINEERING, 
vol. exliv, page 750 (1937), reference was made to the 
work on the Kingston by-pass. It is stated in the 
present report that the tar and bituminous test lengths 
laid on this road have, with one exception, continued 
to carry traffic satisfactorily without appreciable 
expense being incurred in maintenance or repairs. 
The satisfactory behaviour of the section with 2-in. 
single-coat asphalt surfacing is particularly noteworthy 
in that it was constructed by the County surveyor 
to determine whether a bituminous surfacing material 
could give satisfactory results if laid directly on 
concrete which had been polished by four years of 
fast traffic. The riding qualities of this section have 
been consistently good, and its resistance to skidding 
has improved considerably. The section with a sur- 
facing of 14 in. of compressed rock asphalt on a 24-in. 
binder course, in which the rock asphalt was finished 
by the incorporation of 2-in. pea gravel, has an 
excellent non-skid surface with a pleasing light colour, 
and has lasted for eight years. Some of the gravel has, 
however, now begun to disappear. The least satis- 
factory section was that with a surfacing of 1} in. 
of cold asphaltic concrete, a type of construction that 
has not been widely adopted since. The Kingston 
by-pass is now being reconstructed to provide, dual 
carriageways, and it is anticipated that reconstruction 
of the experimental sections will be undertaken during 
the coming year, when the experiment will be termi- 
nated. Similar test lengths laid on the Kirkham 
by-pass in 1934 have not given such good results, 
remedia! treatment having been needed on the single- 
coat asphalt and on one of the tar-macadam sections, 
while one of the cold-asphalt sections failed in 1936. 

The thin carpets laid in Worcestershire and Oxford- 
shire during 1934 continue to give useful information. 
The experiments in both cases were to determine the 
relative durability, resistance to skidding, and cost 
of their surface coats. In the case of Worcestershire, 
two sections, with granite and slag aggregates, respec- 
tively, failed owing to lack of durability, resulting, in 


in July, 1937,.to study the machinery used in that 


| country for concrete-road construction. 
| 








MINING DEVELOPMENTS IN 
JUGOSLAVIA. 


THE Jugoslavian mining industry has shown remark- 
able progress in recent years; new mines have been 
jexploited, abandoned workings have again been 
| opened up, and mines in operation have been developed 
more intensively. These movements are not to be 
explained merely as a consequence of the present 
feverish rearmament of Europe, They have a more 
lasting basis. Jugoslavia, which has an area about 
half that of France and is relatively thinly populated, 
is rich in mineral wealth which has not been exploited 
to the same extent as has been the case with the 
corresponding resources of most European countries. 
As it is not wealthy, it offers a profitable field for the 
employment of foreign capital. This has been realised 
in many of the Western European countries, and the 
present activity is mainly due to the operations of 
English, French, German, and Swiss organisations. 
Mining properties have been developed both by large 
| public companies and private organisations. British 
| financiers have, on the whole, shown their main 
interests to lie in the development of lead and copper 
mines and, to a lesser extent, in prospecting for gold. 
They are in a position to exploit the richest mines, as 
they have ample capital resources which are not subject 
to hindering controls. German interests wishing to 
employ capital abroad have to enter into difficult 
negotiations for an exchange concession before they 
are able to make an offer to foreign owners. 

Development has been particularly active in connec- 
tion with antimony, and several new mines have 
been opened. An example in which production has 
been increased is furnished by the Krupani mine. 
This was originally in the hands of a private owner 
with small capital resources, and operated only on a 
small scale. It has now been taken over by French 
interests and has been extensively developed. In the 
first six months of this year 120 tons of antimony- 
regulus were produced, and the rate of output is 
being maintained in the second six months. In the 
neighbourhood of Kostajnitza and Brassina, an old 
| abandoned state mine has been re-started by the 
| Montania Company, which is a Jugoslavian concern 
|operating with German capital. It has already 
| produced 231 tons of ore of 10 per cent. antimony 
|content. Another example of the development of 
|an old property is furnished by the Lissanski mine, 











| which has operated on a very small scale for many | 


| years, but has now been taken over by a French 
|financial group. The output has been considerably 
| increased, and in the first half of this year the mine 
| produced 72 tons of antimony regulus. In addition 
| to the reconditioned or extended workings, various 
|new mines have been opened and equipped, but are 
| not yet at the stage of production. Examples are fur- 

nished by the Likodra and Kosteinik mines, developed 

by foreign capital, the Ivanjica-Pozega mine, which 
|is in French hands, and the Glietsch mine, which 
| is being developed by Jugoslavian interests and from 





These figures, 
| and the others in this article, are expressed in metric 
|tons. The Bor mines some time ago put a new refinery 
|into operation, which has a capacity of 12,000 tons 
| of clectrolytic copper a year. The capital cost was 
labout 130,000/. Jugoslavia now regularly supplies 
unrefined copper to the German, United States, and 
Belgian markets. The total in 1937 amounted to 
37,000 tons. The output of lead and zine ores reached 
816,000 tons in 1937, compared with 181,000 tons in 
1930 and 100,000 tons in 1927, the production of lead 
concentrate for the same three years being 89,000 tons, 
29,000 tons, and 16,000 tons. Zinc-concentrate pro- 
duction was 77,000 tons in 1937, 10,000 tons in 1930, 
and 1,000 tons in 1927. This latter case shows a most 
unusual increase in rate of production in a few years. 

In 1937, 2,500 tons of lead ore were exported, mainly 
to Tunis and Austria, some, however, going to England, 
France, and Belgium, In the same year, 6,800 tons 
of zine ore were exported to Belgium and also 84,400 
tons of lead concentrate mainly to the same country, 
but supplies were also furnished to France, Austria, 
Tunis, and Italy. Zine concentrate was exported to 
Belgium to the extent of 58,200 tons. The export 
of lead and zine concentrates in the first half of this 
year shows an increase over the corresponding period 
of last year. The amount of iron ore won in 1937 
was 629,000 tons, compared with 431,000 tons in 1930 
and 336,000 tons in 1927. Jugoslavia is an importer 
of iron, but exports iron ore to Czechoslovakia and 
Hungary, smaller quantities also going to Roumania, 
England, and Austria, The total export in 1937 was 
| 500,000 tons. 
Bauxite shows a large increase in production, the 
| figure for 1937 reaching 354,000 tons, as compared 
| with 95,000 tons in 1930 and 100,000 tons in 1927. 
| The material is exported almost entirely to Germany ; 
England, the United States and Sweden, however, 
occasionally appear as customers. Good figures are 
also shown for pyrites. The production in 1937 was 
134,000 tons, which may be compared with 50,000 tons 
in 1930, this figure being a good average for the years 
before the world economic crisis. The production in 
1927 was 57,000 tons. The export of roasted pyrites 
is mainly to Czechoslovakia and Hungary. ie the 
first half of this year it was 30 per cent. higher than 
in the corresponding period of last year. The quarrying 
of Jugoslavian marble has also greatly increased, 
reaching 9,000 tons in 1937, compared with 1,900 tons 
in 1930 and 3,100 tons in 1927. 

Other important mining products have not shown 
a corresponding increase in output. The production 
| of chrome ore, for instance, was 59,000 tons in 1937 
compared with 51,000 tons in 1930, although in 1927 
it was only 11,600 tons. Washed chrome ore is mainly 
exported to Austria, Sweden and Czechoslovakia, 
| smaller quantities going to Hungary, Roumania, and 
|some other countries. This year, for the first time, 
| however, Germany and the United States have taken 
important positions in the list of importers. The 
| production of mineral fuels in Jugoslavia in general 
|covers her own requirements, although she has to 
| import coke, and coal for gas works. Fuel exports 
| from the country are on an insignificant scale. Other 
minerals are found, but not in sufficient quantities 
to make them important factors in the industry of the 
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country. These include manganese, magnesite, arsenic, 
gold, and gypsum. As will have been made clear by 
the earlier reference to mining developments, antimony 


is also found, and it is hoped that this material will | 


ultimately take an position among the 


exports of the country 


important 








ENGINEERING TRAINING AND 
EDUCATION. 


Institute of Marine Engineers.—The Herbert Akroyd 
Stuart Award, which has a value of 50/., is to be 
presented for the best paper, by a member or a non- 
member, on the origin and development of heavy-oil 
engines, read before the Institute of Marine Engineers 
during the two years ending April 30, 1939. An Essay 
may also be submitted for the award, and, if it is 
found suitable, the author will be invited to read it asa 
paper in competition for the award. The essay, 
which must be submitted under a nom-de-plume, 
must be the sole work of the competitor, acknowledg- 
ment being made to any outside source of information 
employed. Further particulars may be obtained from 
the secretary of the Institute. at 85, The Minories, 
London, E.C.3 








ANNUALS AND REFERENCE BOOKS. 


The Sweden Year-Book, 1938.—This little volume, 
which is edited and published with the assistance of 
public authorities in Sweden, contains a great deal of 
information on Swedish institutions and industries. 
It opens with chapters on the Swedish Royal House 
ind on the constitution and Government of the country, 
and then passes on to the consideration of such questions 
as population, natural resources, forests and forest 
industries, agriculture, industry and mining, foreign 
trade, banking, and industrial arts and crafts. An 


account of the activities of some of the leading export | 


industries is given, while another chapter contains 
brief particulars of industrial institutions and associa- 
tions. Numerous phases of Swedish life are also dealt 
with and chapters on social conditions, art, literature, 
architecture, and education, are included. The little 
volume contains several plates in colour and photo 
yravure, numerous half-tone illustrations, and a 
number of maps. It is printed in Sweden by Messrs. 
Almqvist & Wiksells Boktryckeri, A.-B., Stockholm, 
but the Swedish Consul-General in London, 329, High 
Holborn, London, W.C.1, has a limited number of 
copies in his possession, for which application may be 
made to him 

Kempe'’s Engineer's Year Book, 1939. The wise man 
pays «a periodical visit to the dentist, whether his 
teeth are giving him trouble or not, in order that 
incipient inefficiency may be detected, accretions got rid 
of, and so forth. The revision of a reference book affords 
a parallel case ; sometimes a section becomes of no 
further use and must come out, sometimes only a 
filing down is indicated or perhaps a gap has to be 
filled. It is on these lines that we imagine the editor of 
Kempe's Engineer's Year Book to have proceeded in 
preparing the 45th edition, that for 1939, which has been 
recently published. The new edition is only eight pages 
larger than the previous one, and these are to be found 
chiefly in the descriptive sections, but it must not be 
sup posed that the remainder is unchanged ; examina- 
tion shows careful revision and, where necessary, 
additions, for example, in the sections on water engin- 
eering, belting, rope-driving and clutches, &. Our 
sole adverse criticism on the work is that there seem 
to be some gaps in the seetion dealing with costs of 
engineering works. It is worth noting that the 
additions have been made on the blank pages ter- 
minating the sections. This procedure does not alter 
the paging, a point of some importance in a much- 
used reference book. Contentment with the previous 
edition naturally involves a slightly less up-to-date 
book. The publishers of the 1939 Aempe are Messrs. 
Morgan Brothers (Publishers), Limited, London, and the 
price continues as before, at the figure of 31s. 6d. net. 

The Railway Handbook, 1938-39.—There is scarcely 
any change in the now fami.iar arrangement of this 
handbook, beyond the bringing up to date of statistics, 
largely derived from the official figures for the operating 
results of the four group railways. The mass of infor- 
mation for the railway enthusiast, much of which is | 
difficult to obtain elsewhere, is little altered and covers | 
a wide range of subjects. Thus one learns that the 
longest railway platform is, rather unexpectedly, at 
Sonepur (India), on the metre gauge Bengal and North 
Western Railway ; a line which, whatever its earning 
capacity, is not conspicuous for density of traffic. 
India in fact claims nine of the 21 platforms shown 
as the longest in the world. The highest altitude 


attained by a railway is 15,817 ft. on the Antofagasta 
(Chile) and Bolivia, and the Simplon with its 12} miles 
remains the longest tunnel. 


The list of noteworthy | 





|} seven names for 1937 : 
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Ix the above diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange, for “ fine foreign ” and “ standard *’ metal, respectively. 
for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 
The price of 


quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per 


standard box, but in all other cases the prices are per ton. 


Each vertical line in the diagrams represents 


a market day, and the horizontal lines represent L/. each, except in the case of the diagram relating to 


tin-plates, in which they represent ls. each. 


British railway accidents has been lengthened by 
perhaps a generous allowance, 
even for a year that saw the disasters at Battersea, 
Castle Cary and Charing Cross (Underground). 
list of steam-worked lines now electrified, though it 
occupies the same number of pages as before, has 
obviously increased in density and covers 16,500 miles 
of track. It is, however, in the matter of speed that 
the most marked advance appears, the tables of the 
fastest runs in the various countries having lengthened 
in spite of raised minimum speeds for inclusion. The 
United States railways show well over a hundred daily 
runs at average speeds of over 66 m.p.h.—in the case 
of Diesel haulage at over 72 m.p.h. The Continental 
runs total just under the hundred, at respective minima 
of 63 and 70, and it is noticeable that while Germany 
and France still contribute the great majority of the 
runs, Belgium now figures in the steam, and Italy in 
the electric section. Sixty-two British runs, all 
steam hauled, appear, the minimum speed being 60-7. 
The world’s fastest run remains the German Diesel- 
driven train’s journey from Berlin to Hanover at 82-3 
m.p.h. The Handbook is produced by the Railway 
Publishing Company, Limited, 33, Tothill-street, 
Westminster, London, S.W.1, and is published at the 
price of 2s. 6d. 


The | PB’ 


Roya Metreorotogican Socrety..-The Buchan 
Prize of the Royal Meteorological Society for 1939 has 
been awarded to Mr. E. W. Hewson, M.A., Ph.D., for 
apers contributed to the Quarterly Journal of the 
Society during 1933-37. 


Army VocatTionaL TRAINING CENTRE, ALDERSHOT.— 
A souvenir of the Army Vocational Training Centre. 
Aldershot, has been issued by its commandant, Lt.-Col. 
B. H. D. Hurst, O.B.E., in commemoration of its work 
from 1927 to 1938. As previously stated in these 
columns, the centre has now been closed; an action, 
in our opinion, distinctly unfortunate. It is true that 
attempts are being made to substitute other training 
elsewhere, but the total abandonment of an organisation 
which was run on such sound and practical lines and had 
over 11 years’ experience behind it, is to be deplored. 
It is recorded in the souvenir that during this period 
9,011 time-expired men have been trained, of whom 
82 per cent. have been found employment in civil life, 
and that the cost per student has been only 5l. 10s. 
It can scarcely be held that this expenditure has been 
unproductive as a very great deal of actual work in 
connection with barracks, &c., at Aldershot and else- 
where has been carried out by the more advanced 
students as part of their training, this work representing 
a@ real economic return. Lt.-Col. Hurst and his loya 


}and efficient staff may justly feel that, whatever the 


future may hold, they have accomplished something 
really worth while at the Aldershot Centre. 
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MODERN METHODS OF 
FILTRATION. 


(Concluded from page 628.) 


Filter Media.—At the commencement of a filtering 
operation it is important always to keep the pressure 
low, so as to avoid blocking up the pores of the cloth 
before a layer of solids has had time to form on the cloth 
surface. To filter some types of liquids successfully 
it is necessary to employ filter aids, such as kieselguhr, 
Fuller's earth, &c., which, apart from exercising a 
certain amount of decolorising action on the liquid, 
also serve to keep the solid impurities in the liquid 
from stopping up the pores of the cloth. With 


liquids not requiring decolorisation it is sometimes the 
practice to precoat the cloth in the press with a thin 
layer of filter-aid by pumping through a mixture of 
Filter cloth, which may be made 


water and filter-aid. 





687 





ENGINEERING. 


| and k is a constant depending on the physical properties | effluents, since it enables such effluents to be treated 


| of the liquid. As p is equal to the difference in pressure 


on the two sides of the layer of filter aid, it may be | 


| stated as p, —p,. An increase in p results in a 
corresponding increase in v, and the latter will there- 
| fore increase rapidly with wider capillaries because 
tv varies with the fourth power of d. 

A press of different type from those already des- 
cribed, and manufactured by Messrs. S. Briggs and 
Company, Limited, of Moor-street, Burton-on-Trent, is 
illustrated by Figs. 4 and 5. These presses are designed 
for the filtration of beer, fruit juices, &c., and also for 
viscous liquids like gelatine and glue. The filter medium 
is pulp, which after use may be washed free from the 
contaminating material, pressed, and re-used in the 
presses. Various metals are used in the construction 
of the plates, the chief being gunmetal, zinc-free 
bronze, and aluminium-silicon alloy, the latter being 
used for the construction of the plates of the press for 

















Fie. 4. 











Fie. 


of cotton, wool, or, more recently, of finely woven 
strands of metal, is not suitable for every filtration | 
problem, and alternative filter media include paper | 
pulp, paper, porous stone, asbestos, &c. Whatever | 
the material employed the object is the same, i.¢., to| 
provide a porous medium, the capillaries or pores of 
which are large enough to allow the liquid to pass but | 
small enough to arrest solids. Filtration will not. of | 
course, be as fast through a layer of finely ground | 
kieselguhr as through a more coarsely ground Fuller's 
earth ; the passages for the liquid through such layers | 
consist of minute capillary tubes, the diameter of 
which depends on the particle size of the filter-aid, | 
and the larger the particles the greater is the diameter 
of the capillaries. The formula of Poiseuille for the | 
flow of liquids through capillaries has a definite bearing 
on this. This formula may be given as: 
k pd 
l 

wherein v = velocity of flow of liquid, p = 
head, d 


pressure | 
diameter of capillary, | = length of capillary, | 
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gelatine filtration shown in Fig. 5. The plate surfaces 
may be of a grid type or of corrugated pattern; one of 
the latter is seen detached from the press in Fig. 4. An 
advantage of circular plates over the rectangular type 
is that this design permits of rather more robust con- 
struction so far as the press framework is concerned, 
but with press cloth used on circular plates, inevitably 
a larger proportion of cloth is cut to waste. 
Flocculation.—In the treatment of works’ effluents, 
&c., in which the proportion of solids to liquids is 
relatively small, the effluent is nowadays commonly 
subjected to a flocculation process before filtration, 
thus greatly reducing the quantities of liquid to be 
passed through the filters and, simultaneously, ren- 
dering the solids more easy to filter. It is only within 
the past decade or so that serious attention has been 
given to wide application of methods of flocculation 
in industrial processes. It is now possible by means of 
flocculation to remove impurities from water supplies 
in order to make the latter suitable for use in specific 
industries. The process is also valuable as a means of 
preventing the contamination of river water by works’ 


economically. In some cases a valuable by-product, 
such as coal slurry, may be recovered from the waste 
| efluent and the purified water re-used in the processes. 
| In practice, flocculation of the suspended matter in 
| liquids is brought about by the use of chemical reagents, 
| as, for example, metallic hydroxides, using, of course, 
| special plant for the purpose. The cost of treating 
| the effluent is normally low, as is shown by the following 
| Table, compiled from work done by J. 0. Samuel 
| in the laboratories of the Emlyn Anthracite Collieries 
| in South Wales. 


Gallons | Chemicals 
iEMuent Handled | Cost per mA 
Treated. Per Hour. 1,000 Gal. : 
| | 
| Pence. | 
| (1) Coal slurry aa 8,000 1-2 35 tons coal per 
| Containing 1 day previously 
Ib. per gallon lost to river; 
solids. now sold at &s. 
ton as fuel. 
(2) Coal slurry 26,000 1-3 11 tons coal per 


Concentration hour recovered 

as above, but free of clay. 

more clay. 
(3) River water 


posits in pipe 
lines and general 
contamination of 
plant. 


water contain- 
ing clay and 
colloids. 


150,000 0-1 Vegetation and coal 
recovered and 
| | used in boilers. 

(4) Steel works | 250,000 0-08 Metallic oxide foul- 
| process water. ing system, re- 
} | mov and re- 
| used. Purified 

water re-used. 

(5) Paper works 60,000 0-18 Prevention of pol- 

effluent. | lution, recovered 
pulp sold, 

(6) Boiler feed 10,000 O-4 | Prevention of de- 


In the case of coal, clays and metallic oxides the 
size of the flocs after treatment with the chemical 
reagent can be regulated to conform to an approxi- 
mately standard size of from } in. to } in., but the 
| rate of settling of these flocs depends on their density. 
An average effluent containing 5 per cent. coal-clay 
suspended in water will settle at the rate of 1 ft. to 2 ft. 
per minute after flocculation, while colloidal iron 
| oxide has a settling rate of about 10 ft. per minute, 
| and flue dust washings about 3 ft. to 6 ft. per minute. 
| The flocculation process assists considerably the subse- 
quent separation of solids from liquid by filtration ; 
| for example, a coal-clay suspension in water is extremely 
| difficult to filter, particularly so when the proportion of 
| clay is high, but such mixtures are readily filtered after 
| flocculation. Effluents containing organic matter, 
| such as vegetable pulp, &c., are treated with a metallic 
chloride or sulphate and a starch reagent, but, irre- 


"| spective of the nature of the suspended matter, the 


| proportion of reagents to effluent is always small. 
| For instance, 5 lb. of reagent would treat 100,000 
|gal. of effluent containing 200 parts of suspended 
matter. When an effluent simply contains suspended 
matter and is free from soluble impurities it may be 
generally purified sufficiently by flocculation to be 
| discharged direct into a river or similar outlet ; such 
is the case with water from coal washing, stone quarry 
| water, &c. Other effluents, like those from chemical 
works, which invariably contain impurities in solution, 
require further treatment after flocculation. Floccula- 
tion, or coagulation, as it is more commonly known in 
this particular connection, has long been employed in 
the treatment of sewage in order to relieve the work 
on filters and in some cases the coagulated sludge has 
been handled in presses. 

A general lay-out of a modern flocculation plant 
installed by Messrs. Unifloc Reagents, Limited, 10, Ade- 
laide-street, Swansea, is shown in the diagram, Fig. 6, 
page 688. The arrangement of the various units of the 
plant will differ slightly with the nature of the efflu- 
ent handled. The effluent is taken from a suitable 
point in the works system and is passed into a clarifi- 
cation tank wherein the necessary reagents are added 
and flocculation or concentration of the solid matter 
occurs. This settled-out solid matter is then concen- 
trated further by passage into a thickener in which 
a rotary motion is imparted to the liquid. It is next 
pumped by a diaphragm pump into the trough of a 
rotary vacuum filter, which collects the solids and 
passes the water on for re-use if required. Fig. 7 
illustrates one of the vessels used for thickening 
the effluent after flocculation. These vessels are nor- 
mally constructed of sheet steel and may have an 
effective depth varying from 8 ft. to 15 ft. The 
thickener is designed to give a rotary movement to 
the incoming material, being constructed to ensure a 
definite concentration of solids to liquids to meet 
particular requirements. A large proportion of the 
liquid, in clarified form, overflows the top periphery 
of the thickening vessel and may be re-used in the 
processes if required. A general view of a complete 
thickening plant is seen in Fig. 8, which depicts a 
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vessel of 75 ft. diameter, equipped with a revolving 
scraper shaped so as to press the flocculated material 
into a compact mass as it moves it towards the 
centre. This plant handles 250,000 gallons per hour 
of water containing colloidal iron oxide at a steel 
works. At this works, the recovered process water is 
re-used many times over, thus reducing considerably 
the amount taken from the supply mains. From the 
thickening vessel, the sludge is drawn off by a diaphragm 
pump into the semi-circular trough of the rotary 
vacuum filter, seen, with the pump on the left, in Fig. 9. 
The drum of this type of filter, as has been previously 
described in our columns, is hollow and comprises an 
external porous surface, which forms the filter medium, 
under which is a rigid supporting surface. The filter 
medium, which for this purpose is usually a very fine 
wire gauze, or of cloth woven entirely from corrosion- 
resisting wire, is applied in one continuous piece over 
the whole area of the drum surface, being held in 
position by wire windings round the drum. Internally 
the drum is divided up into a series of cells, which may 
number from 16 to 24 according to size of drum, by 
steel plates, which extend radially from the hub to the 
periphery, parallel to the axis of the drum. The 
divisions are in communication with an automati 
valve at the end of the drum shaft, the seat of the 
valve being bolted to the drum trunnion and rotating 
with the drum, the valve chamber remaining fixed 
The valve head is divided into four sections, two of 
which are connected with a vacuum and two with a 
pressure supply. As the drum revolves in the trough 
at a speed of about two revolutions per minute, the 
first section sucks up the solids from the mixture of 
solids and liquid in the trough, and the second section 
de-waters the solids as the section rises out of the 
liquid. The compressed air supply, acting through 
number three section, loosens the solids from the filter 
surface, and through the fourth section, which is in 
operation at the stage just beneath the scraper knife 
edge running across the drum surface, the last traces 
of solids are blown from the irom surface. The fom 
operations take place in regular sequence, with each 
complete revolution of the drum. The cells within 
the drum are brought at certain stages of each revolu- 
tion under a vacuum of 20 in. mercury, or more, which 
is maintained by a pump operating on the barometric 
system, outlined in Fig. 6. As the filter drum rotates 
it sucks up the wet sludge from the trough, the solids 
forming an outer coat on the drum surface, but the 
water passes through the filter and is passed out by 
pipes through the automatic valve at the end of the 
drum. The solids are constantly removed by the 





scraper knife assisted by the compressed air from the 
drum. These solids, when leaving the filter, generally 
contain from 20 per cent. to 30 per cent. moisture, 
which. in the case of coal slurry, is not too high to 
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allow the material to be burned efficiently as fuel 
4 coal washerv dealing with 900 tons per day of 
washed coal will yield about 40 tons of slurry in this 
form \ boiler test was recently carried out with the 
filter cake from one of these plants, and on a 13 ft. 
by 10 ft. Lancashire boiler it was possible to evaporate 
12,960 Ib. of steam per hour, with a fuel consumption 
of 2,630 Ib., giving an evaporation of 4-9 lb. per pound 
of fuel consumed. The filter cake had an analysis of 
28-6 moisture percentage and 18-5 per cent. ash, 
with a calorific value of 8,090 B.T.U. per pound. This 
was a great improvement over the results obtained 
when burning slurry recovered from ponds 








THe ENGINEERS’ GUILD 4 pamphlet xyiving the 
history of the Engineers’ Guild, and describing its 
organisation, policy, activities, and present (temporary ) 
constitution, has been issued under authority of the 
Council of the Guild. In the first instance, the pamphlet 
is being circulated mainly in the London area, where 
the membership is chiefly concentrated, and may be 
obtained on application to the honorary secretary, Mr 
V. B. Harley-Mason. c/o The Midland Bank, Limited, 
1, Central-buildings, Westminster, S.W.1. The exposition 
of the Guild’s proposals as to policy deals with such points 
as its position in relation to the established engineering 
institutions, the employment and remuneration of 
engineers, professional ethics, the scope of Guild member- 
ship, and the participation of engineers in public affairs. 
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(For Description, see Opposite Page.) 
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AMERICAN METHODS OF AIRCRAFT | was particularly worthy of attention because, owing to 
PRODUCTION. the relative youth of the industry, there were not 
/ sufficient engineers, designers and draughtsmen who 
In a paper read before the Royal Aeronautical | were intimately acquainted with shop methods. Some 
Society on Wednesday, November 9, Mr. T. P. Wright, | types of design inherently limited reductions in iabour, 
engineering director of the Curtiss-Wright Corporation, | whereas others had almost limitless possibilities. As 
gave some interesting information regarding “* American | an example, the author mentioned gas welding as a 
Methods of Aircraft Production,” and drew certain | method of construction, remarking that this, at some 
comparisons between British and American methods. | point, reached a limit of efficiency. The method had 
He first pointed out that, by virtue of its product, the | been largely used in America, where small quantities 
aircraft industry had done pioneering work in the | of aircraft were produced, but did not appear to be so 
matters of weight economy and aerodynamic efficiency, | well adapted to cost reduction where very large quanti- 
both of which imposed great limitations on the designer. | ties were concerned. There were, however, definite 
A successful aireraft design, moreover, was one which | possibilities of continued reduction of cost in the 
could be cheaply and rapidly produced. although he | cutting, forming and fastening of metal, and further 
was careful to point out that cheapness, in the sense of | increases in the quantities of aircraft produced would 
shoddiness, could never be tolerated in any aircraft. | greatly facilitate this progress. The average produc- 
Cost reduction, by well thought-out design and by the | tion order in an American aircraft factory some three 
use of suitable tools and methods, however, was of | years ago was about 30, but the corresponding figure 
extreme importance. | at the present time would be more nearly 100. : 
Reductions in the cost of materials were important, Referring to the matter of constructional materials, 
and became relatively more so as the number of / the author stated that but little progress had yet been 
machines produced increased ; factory methods, how- | made in the use of plastics, except for small unstressed 
ever, the author said, exercised a more direct influence | parts. He was of the opinion, however, that plastics 
on the cost of labour. So far as decreasing hours of | had definite possibilities as a major structural material 
labour were concerned, the most important factors were: | when suitably reinforced to supplement the physical 
the substitution of more efficient machine tools, the | qualities which were otherwise inadequate. Stainless 
construction of better jigs and fixtures, the study of | steel of the 18-8 alloy was finding increasing favour 
individual operations to eliminate waste motion and | and was extensively employed for components such as 
effort, and the improvement of the design itself to give | ammunition boxes, chutes, trays, &c., although one or 
a more readily constructed product. The design factor | two firms were constructing complete aeroplanes from 





the material with satisfactory results, In the author's 
view, stainless steel was not so suitable for monocoque 
stressed-skin construction as aluminium alloy, but he 
thought the former could be advantageously employed 
in the so-called beam type of construction where fabric 
| covering was used. An excellent form of wing could 
| be designed using stainless-steel monospar construction, 
| metal covered for 30 per cent. of the chord from the 
| leading edge, with a light rib-fabric construction for the 
/remainder. The material certainly had definite possibi- 
| lities from the points of view of lower material cost, 
| suitability for fabrication by spot welding, and resistance 
to corrosion. 

Passing on to works organisation, Mr. Wright men- 
| tioned that in an American aircraft plant there were 
| four main divisions, viz., the office, subdivided into 
executive, sales and accounting branches, the engineer- 
|ing department, the inspection department, and the 
| factory organisation. In the case of an engineering 
department employing 200 persons, there would be six 
| project engineers who were engineering managers and 
quite frequently designers as well. Their duty was to 
| co-ordinate the work of the designers, draughtsmen, 
| structural analysts and those responsible for the weights 
| and aerodynamic features. They had also to effect 
| proper co-ordination with the factory organisation in 
specifying a design which could be made by tools and 
methods with which the factory was familiar or could 
obtain. The success or failure of a job, particularly 
from the financial standpoint, was usually measured 
by the managerial and executive ability of the project 
engineer. A moot question frequently before the 
engineering departments and works organisations was 
the extent to which production methods should be 
incorporated in prototype designs. The initial incor- 
poration of production forms of construction frequently 
added weight and caused delay in getting out a proto- 
type, but if the prototype should prove successful, a 
long time would otherwise be occupied in converting 
the experimental drawings into production drawings. 
The present tendency was to make experimental 
drawings more nearly suitable for production work 
than was previously the case, on the assumption that 
with modern engineering methods the prototype has 
a better chance of success than it formerly had. The 
engineering departments of most American aircraft 
companies had a production-engineering section, the 
duty of which was to advise engineers and designers 
engaged on experimental projects regarding the produc- 
tion problems of a given design and to re-check the 
experimental drawings from the production, stand- 
point when quantity orders were received. Important 
though the necessity for incorporating suitable produc- 
tion methods on drawings was, engineers must not lose 
sight of the fact that their chief attention must be 
given to aerodynamic and structural refinement, 
relying largely on the ingenuity of the shop organisation 
to develop suitable means for producing the required 
parts. In this connection, the author stated that the 
value of weight saving might be placed at 30 dols. per 
pound, and of an increase in cruising speed at 1,000 dols. 
per mile per hour. These figures, he suggested, served 
as a useful guide to the engineer in determining the 
length to which he should go to attain aerodynamic or 
structural refinement. 

Mr. Wright regarded the planning department as 
one of the most important divisions of the whole works 
organisation, and said that one of its basic functions 
was to pass on information taken from engineering 
drawing-release sheets to the shops. In many factories 
its duties included tool design and drawing, the tools 
including templates, patterns, dies, jigs, and fixtures. 
The final stage in the work of the planning department 
was the preparation of master operations sheets, which, 
in one of their forms, served as an order for purchasing 
or requisitioning material and, in addition, specified 
each operation of fabrication and inspection, as well 
as the tools and machines to be used, Another func- 
tion of the planning department was to gauge the proper 
rate at which different orders should be fed to the 
shops. The principal effect of this function was to 
create a condition in which work should be pushed 
from each previous department rather than pulled 
through from the final assembly. Each department 
feeling the pressure of the parts necessary for it to 
perform its function piling up behind it, would be 
impelled to work more efficiently than if it were 
constantly being held up by waiting for parts. 

A design having been passed through the engineering 
department and the planning department, the first 
shop operations to be performed were those of cutting. 
Practically all the standard methods of cutting were 
used in factories, these including oxy-acetylene blow- 
pipes, nibblers, saws and uni-shears, A method peculiar 
to American practice, however, was cutting on 4 
hydraulic press, using a blanking die in conjunction 
with a mass of confined rubber in the operating head. 
The press was rapid and was also economical, provided 
that the work was planned so as to keep the press in 
constant operation. One way of achieving this was 
to use three feeding tables run under the head one 











690 


ENGINEERING. 








after the other by means of rollers. For the opera- | author expressed the view that this was well adapted 
tions of forming, which were of great importance in for its purpose and that it was likely to continue in its 
fabricating metal monocoque structures, the author | present form with only minor changes for a considerable 
first mentioned the power brake, which, he said, could |time. Wing construction, on the other hand, he said, 
be used for making simple bends in stringers or similar | was in a state of flux with the stressed-skin type, using 
parts. He also referred to a method of forming | one, two or more spars, predominating. Other designers, 
employing a hydraulic press, mentioning that a press | however, favoured the monospar-type with fabric 








[DEc. 9, 1938. 





were frequently possible. In stoker-fired stations up 
to 95 per cent. of the grit could be removed, at some 
cost, but with pulverised coal electrostatic precipitation 
was now looked upon as almost essential, and this 
added appreciably to the capital cost. The cost of 
washing the waste gases was also considerable and was 
only justified in exceptional cases. It had not so far 
been applied abroad. When the most suitable location 


used for this purpose in the Curtiss-Wright plant at | covering aft of the main spar, and some preferred to 


Buffalo had a capacity of 2,500 tons, was 20 ft. in 
height. and 12 ft. in length, while the bed and platen 
measured 6 ft. from front to back. The maximum 
opening was 52 in. and the stroke 43 in., while the 
total weight of the machine was 75 tons. Depending 
on the depth of draw, it could be employed with a 
male and female die, which were sometimes of metal- 
covered wood and sometimes of zinc and lead; or it 
could be employed with a female die only, using soft 
rubber in the head. The process of forming by means 
of a drop hammer with lead-zinc dies, the author said, 
had been used far more extensively in America than 
elsewhere. This method of forming had been started 
on the West coast about 1928, but after the introduc- 
tion of all-metal aircraft its use spread rapidly, so 
that at the present time there were few, if any, American 
aircraft factories that did not constantly employ 
several drop-hammers, 

With regard to methods of fastening, it was stated 


that the use of welded-aluminium tanks and riveted | 


aluminium-alloy tanks was about equal in the United 
States. Units of steel, such as exhaust manifolds, 
were generally oxy-acetylene welded. Spot welding 
wax, however, finding increasing favour and was at 
present the almost exclusive method used for joining 
stainless-steel parts. 
to aluminium alloys was increasing, and at present 
non-structural parts, such as cowlings, were so welded 
in many factories, though it would probably be some 
time before the spot-welding of aluminium alloys 
would be used for major structures. For the present, 


The application of this process | 


use stainless steel. With regard to stressed-skin | from the points of view of land, fuel and water had 
| construction, the system used in the Curtiss-Wright | been approximately determined, the choice of the actual 
|transport concern had worked out advantageously | site usually presented considerable difficulty. The 
| from the point of view of weight and there were indica- | area required was considerable as space had to be 
| tions of economy in cost. ‘Tail and control-surface | found for offices, workshops, sidings and, above all, 
| construction appeared to be satisfactory, and although for coal storage. At waterside stations the character 
| little change was to be anticipated in the construction | of the foreshore and sub-soil, the situation of the 
|of the landing gear, it was probable that wider use | deep-water channel, and the tide conditions had impor- 
would be made of magnesium castings in the future. | tant reactions on the civil engineering work. The site 
Welded engine mounts appeared to be in general | of a power station must therefore be considered from 
favour, and although built-up aluminium-alloy mounts | the point of view of the requirements of a very large 
were sometimes used it was probable that the welded | area, a condition that in recent years had been greatly 
chrome-molybdenum tube mount would continue to be | helped by the advent of the Central Electricity Board. 
| employed for some time. Although, as already stated,| Once the site was settled, complex technical and 
|about as many welded tanks as riveted tanks were | economic problems had to be considered in deciding 
| used at the present time for fuel, duprene or neoprene | upon the plant to be installed. These depended 
being employed in riveted tanks to prevent leakage, | fundamentally upon the total capacity required, its 
the future tendency might be towards the riveted type { relationship to other adjacent generating plant, and the 
| with integral tanks finding a definite place. load factor at which it would operate both initially 
and throughout its useful life. If, as was becoming 
more and more usual on new sites in this country, 
the eventual development contemplated a total capacity 
THE DESIGN OF COAL-FIRED of 100,000 kW to 200,000 kW, and > py he 
operated as part of a generating block of 1,000, ; 
POWER STATIONS. to 5,000,000 kW, the size of the units could be selected 


Ix the presidential address which he delivered to| principally on the grounds of overall economy of 
| the Association of Supervising Electrical Engineers on | capital and operating costs. The really vital factor 
| Tuesday, October 18, Mr. J. R. Beard dealt with the | was the load factor. New plant tended to fall into 
| siting and design of the coal-fired power stations on | two categories: The base-load plant and the medium 
| which this country had to rely for the bulk of its | load-factor plant, the peak loads being taken by the 
As with any other manufacturing works, the | older, less efficient stations. For the medium load- 








; output. 


riveting remained the most important method of | location to be adopted for a power station must have factor plants very high efficiency was not aimed at, 


fastening. Some hand riveting was still done, but the 
greater part was carried out on machines by air pressure, 
squeezing, or impact. 


| regard to the sources and cost of transport of the | and low capital expenditure, combined with flexibility 


|raw material and the disposal of the manufactured | of operation, was of great importance. For medium 
| product. It must also take into account the necessity | load-factor plants, the most satisfactory compromise 


Describing the sub-assembly department at the | for an ample supply of water, preferably in sufficient | Was 30,000 kW, 3,000 r.p.m., turbo-alternators fed 


Consolidated Works, the author stated that the wing 
centre sections were first assembled in skeleton form 
in upright fixtures, the aluminium-alloy skin being 
afterwards riveted in place. As soon as the assembly 
of the centre section had been completed sufficiently 
to allow it to be removed from the fixture without 
risk of distortion, it was placed on a horizontal movable 
fixture where attachment and control fittings were 
secured in place, removable leading- and trailing-edge 
pieces were fitted in, and engine mounts and nacelles 
ittached, The hull assemblies were placed in the 
ssembly line in the inverted position, the bulkheads 
being securely aligned and the bottom assembly being 
completed first. The completed hull bottom was then 
turned over and the assembly finished on the top side. 
The hulls were afterwards water-tested by filling each 
compartment separately and examining for leaks. 
Although fuselage construction was quite well stan- 
dardised in America, wing construction varied from 
plant to plant. The industry was still feeling its way 
regarding wing design and additional attention would 
be necessary before a final solution was found. De- 
scribing the wing assembly of the Curtiss-Wright 
Hawk 75, the author mentioned that the progressive 
stage of manufacture was employed, confusion and 
interference between workmen being avoided by 
dividing the assembly into sub-assemblies, thus leaving 


quantities for direct use in the condensers, but in any | With steam at a pressure of 600 Ib. to 650 Ib. per square 
‘event, enough to provide the make-up for cooling | inch, and at temperatures of from 800 deg. to 850 deg. F. 
|towers. Another important problem was the disposal | For base-load stations in this country 50,000 kW to 
| of the flue gases and ashes, and a third was the possi- | 75,000 kW, and in one instance 100,000 kW, had been 
bility of acquiring suitable land at a reasonable price | used, with higher steam conditions. Increases in 
and of such a character that the civil engineering works | steam temperature and pressure, apart from capital 
| involved were not too expensive. In addition to | cost, were limited by the suitability of materials and 
‘the above, under present-day conditions, it was, unfor- | the amount of wetness which could be permitted in the 
tunately, necessary to give attention to securing the | exhaust end of the turbine without damage to the 
| safety of the supply from air attack. This had its| blading. Assuming a maximum wetness of 13 per 
| influence on the actual design of the station, but it also | cent., the improvement to be expected from a steam 
| rendered it necessary to limit the concentration of plant | pressure of 1,200 Ib. per square inch, as compared 
|on an individual site and to design the transmission | with normal conditions, was about 12 per cent., but 
| system in such a way that no large blocks of power were | Would necessitate a temperature of 970 deg. F. It 
| solely dependent on one generating station. Unwit-| was at present considered impracticable to increase 
|tinuly the grid enabled this condition to be met, for | the temperature much further than 950 deg. F.; any 
‘even if a line were temporarily put out of action it | increase in pressure above 1,100 Ib., therefore, involved 
| could be more easily and quickly repaired than damaged | either a higher wetness factor or a cycle employing 
| generating plant. steam re-heating. At the present stage of development 
As might be expected, there were few sites which | the extra capital costs involved by such higher pressures 
| met all requirements to perfection. The cheapest fuel and temperatures were by no means clear. Neverthe- 
could be obtained when the station was adjacent to | less, it was now generally accepted that the improve- 
)a coal mine, but this was seldom possible owing to | Ment in efficiency was justified when the plant had 
|the cost of providing the necessary water supply. | to operate at very high load factors. 

The cost of fuel at a site to which access by sea was In this country, the frequency of 50 limited the speed 
| possible was, however, little more than at the mine | of generators to either 1,500 r.p.m. or 3,000 r.p.m. 
}and very much less than at sites in close proximity | The latter were cheaper in first cost but there were 
mechanical limitations to size on account of the high 
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only a relatively small amount of work to be performed | to the coal-fields, which were dependent on railway 
on the master-assembly jig. On the Curtiss Y1A-18 | transport. Involved in this problem were many com- 
army attack machine an alternative type of wing | plicated factors, such as the relative suitability and 
construction was employed, a monospar arrangement | price of different types and grades of coal and the 
being used with the leading edge for torsion. With | far-reaching implications of legislation controlling 
this method of construction, the after part of the wing | production and selling. The site must also be selected 
could be of a specially light construction with fabric | so as to permit the easy egress of transmission lines ; 
covering and could be cut as required for the installation | and the cost of such transmission must be balanced 


peripheral speed. These limitations, however, were 
being forced higher by the use of special steels and 
by keeping down the steam wetness, combined with 
moisture drainage and blade shielding. Improvements 
had been made in generator design, but the chief 
limitation was the turbine and, so far, a 50,000-kW 
machine was the largest under construction for a 





of fuel tanks, &c. This type of construction might be 
advantageously employed with stainless steel. 


In the processing departments plating, heat-treating the direct cooling capacity of many rivers was within 


against any adverse factors involved in locating the | speed of 3,000 r.p.m. A compromise could be effected 


station nearer to the load. As regards water supply, | by dividing the unit into two separate turbines. With 
these large units, short-circuits could be very severe 





and finishing were done, most!y by methods similar to | sight of exhaustion and suitable sites conveniently and the cost of the switchgear rose rapidly with its 


those employed in Great Britain. 
was extensively used as a protective treatment for 
aluminium-alloys. 
of the immersion method of quenching heat-treated 
parts, which was employed in the Douglas and North 
\merican plants. In this method a movable booth 
was rolled up to the furnace and the parts removed 
from this were placed in the booth on a rack. The 
doors of the booth were then closed and water at a 
pressure of 190 lb. per square inch was delivered into 
the booth through pipes perforated with No. 50 drill 
holes, thus producing a mist-like spray which effected 
the quenching. It was claimed that this method of 


quenching entirely eliminated troubles due to warping. 

After brief reference to the final-assembly and 
inspection departments, the paper concluded with 
some general notes on the types of construction used in 
America 


In the matter of fuselage construction the 


Anodic treatment | adjacent to the load were becoming few and far rupturing capacity. 


The author mentioned a variation | 








To avoid large currents there 
Such sites, too, were often expensive from | was a tendency to raise the *bus-bar voltage to at 
the civil engineering point of view. There had, more- least 33 kV. - ' 
over, always been parts of this country where cooling | Turning to the steam-raising side: though this 
towers had to be used, and it was interesting that the | represented the larger portion of the capital expenditure, 
development of the concrete hyperbolic tower had | for many years its development lagged behind that of 
vastly raised the efficiency of this method and reduced | the generating plant. Probably the most important 
its capital cost. The saving compared with natural change was the great increase in the size of the com bus- 
cooling might, in fact, be such as largely to balance, | tion chamber and the consequent decrease in the heat 
or more than balance, the reduced efficiency of the | released per unit volume. Another was the use of 
cooling-tower station. | water walls. Concurrently, the size of individual units 
The disposal of ashes was of some importance, as| had been increased so that outputs equivalent to 
in weight they represented some 12 per cent. of the | 20,000 kW to 30,000 kW were now normal. In order 
coal burnt and might amount to more than 50,000 tons | to get maximum efficiency, the flue-gas temperature 
per annum. On inland sites it might be necessary to | had to be a minimum and this had led to the use of 
acquire land on which they could be dumped, though, | waste gases for pre-heating the air. The parallel 
fortunately, other means, such as foreshore reclaiming, | development of using bled steam for heating the feed 
site filling or the manufacture of building materials, ' water meant that less of the heat in the waste gases 


between. 
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THE ‘“ VAPOSCOPE ” 





INDICATOR FOR 


STEAM TRAPS. 





could be used for this purpose and more must be 
employed for air pre-heating. Other changes due to 
higher steam temperatures and pressures were an 
increase in the relative size of the superheater and 
special methods for the automatic control of superheat 
temperature. Considerable developments had taken 
place in the use of external pumps to give forced 
circulation of water in the boilers. Perhaps, however, 
the most important of present-day boiler problems 
was the maintenance of the unit in continuous operation 
for such periods as six months or a year. This had a 
direct effect on capital cost, as it meant less excess 
capacity and enabled the ideal of one boiler one turbine 
to be approached. 








THE ‘*VAPOSCOPE”’ INDICATOR 


FOR STEAM TRAPS. 


On page 604, of EnainrERInG of November 18, we 
gave a description of a combined by-pass and stop 
valve for steam traps developed by Ober.-Ing. Hans 
Richter, V.D.I., of Hamburg. The efficient working 
of a trap fitted with a by-pass arrangement can be 
readily observed by the use of the auxiliary apparatus 
here illustrated by Figs. 1 to 4, this providing a visual 
means of ascertaining whether the trap is working 
properly. The apparatus is known as the ** Vaposcope,” 
and has been devised by Mr. Richter. It is shown in 
Fig. 1 as fitted to a “Gestra”’’ steam trap of the 
type shown in the article referred toabove. It is well 
known that the accurate assessment of the operation 
of a steam trap by the issue of steam from its 
outlet is uncertain, the difficulty being to determine 
how much of the steam is “live,” that is, escaping 
through the trap and how much of it is due to the 
flash effect from the discharged water as the pressure 
is suddenly lowered by its escape to the atmosphere. 
How considerable may be the steam from the latter 
source is not generally recognised. Taking a trap on 
a pipe containing steam at a pressure of 16 atmospheres 
(228 lb. per square inch), for example, it can be shown 
that the heat liberated when the pressure falls to 
| atmosphere (14-22 Ib. per square inch), i.e., the 
outlet pressure, is sufficient to transform one cubic foot 
of condensate into about 340 cub. ft. of steam. The 
resultant flow quite masks the discharge of that part 
of the condensate which is not so transformed, this 
portion being, moreover, finely atomised. A discharge 
of water in a definitely recognisable stream is only 
seen when the steam trap is toosmall for its work and 
the condensate has had time to cool. A correctly- 
working trap should allow the condensate to escape 
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at once and the steam formed is thus considerable in 
amount. 

Obviously, it is impossible to distinguish between live 
and flash steam by fitting sight windows on the outlet 
side of a trap, and the only reliable use of such 
windows is that adopted in the Vaposcope, which, as 
Fig. 1 shows, has the windows on the inlet side of the 
trap. Three sectional views of the Vaposcope are given 
in Figs. 2, 3, and 4. The construction is simple, 
consisting as it does of a short length of pipe with 
a pocket on the under side, a projecting tongue 
on the upper side and a pair of narrow windows 
on the vertical centre line. The tongue is carried 
sufficiently far to dip below the water level, when the 
pocket is full but the pipe is empty, and is given a 
stream line contour to minimise eddying. The condi- 
tion shown in Fig. 2 is that which obtains when the 
trap is discharging water, and is working correctly. 
The tip of the tongue is submerged and, as shown, the 
water level is not visible in the window. If, however, 
the trap is not working properly, i.¢., live steam is leak- 
ing through it, a flow of steam will take place, and this, 
on passing the tip of the tongue, will depress the water 
level, as shown in Fig. 3. This level is easily seen 
through the window and tells at once whether a leak 
exists and, by its distance below the tip of the tongue, 
the relative magnitude of that leak. The condition 
shown in Fig. 4 is that which exists when the by-pass 
is in use. The distance between the tip of the tongue 
and the water level is, naturally, more marked than 
when a steam leak exists and affords a ready means of 
determining when the system is clear of accumulated 
water after a stand-by period. 

Conversely, the absence of water in the Vaposcope 
of a heating coil, indicates that the condensate, which 
must normally occur in such coils, is leaking out some- 
where between the boiler and the coil, a condition 
particularly objectionable in such plants as those used 
for certain chemical processes. An additional advant- 
age of windows on the inlet side of steam traps is the 
detection of any dirt coming over in the steam, which 
dirt may eventually interfere with the operation of a 
steam trap, those of the float type being thus generally 
easily upset. The Vaposcope has been found of great 
service in such applications as to the steam traps of 
the platens of veneering presses, &c., where it is essential 
that uniformity of heating is maintained, it being 
difficult otherwise to make sure that the lower platen 
coils are not water-logged. 








THE PUBLIC HEALTH SERVICES 
CONGRESS. 


(Continued from page 625.) 


CONTINUING our summaries of papers taken at the 
Public Health Services Congress held at the Agricul- 
tural Hall, Islington, from November 14 to 19, we have 
next to deal with the last papers taken on Thursday, 
November 17, under the auspices of the British Water- 
works Association. 

THe FresH-WATER BIOLOGICAL ASSOCIATION OF 

Great BritTatn 

Two papers covered part of the work of the Fresh- 
water Biological Association of Great Britain in regard 
to Water Supplies, one being by Dr. C. H. Mortimer, 


Dr. Mortimer took for his subject ‘‘ The Nitrogen 
Balance of Large Bodies of Water,” and began with 
the statement that, in any lake or reservoir, the 
organic matter produced by the microscopic alge 
resulted from their absorption of the nitrate dissolved 
in the water. In his opinion, the economic effects 
of a study of freshwater biology were really bound 
up with this problem of organic production, which 
it was the aim of water undertakers to decrease and 
of fisheries to increase. In order to control produc- 
tion, it was necessary to ascertain whence the nitrate 
|emanated and what controlled its amount. A study 
of the cyclic phases passed through by the nitrogen 
in organic matter, after death, had revealed the 
| different forms of bacteria involved in the changes 
when “fixation” took place. Lf not immediately 
made use of by plants, this nitrate formed the supply 
in lakes, the movement taking place mostly in the 
winter months. Another source of nitrate supply 
was the decomposition and mineralisation process 
in the water and mud of the lake itself, and the author 
|went on to explain how seasonal movements, due 
|to wind and to differences in temperature, affected 
| this supply, due to the fact that absorption of light 
by water confined the plant growth to a surface layer 
approximating to a depth of 15 metres. He further 
| showed that the oxidation-reduction potential formed 
la convenient measure of the oxidising and reducing 
|tendency of the environment and, apparently, only 
|above a critical potential could nitrification occur. 
It was also shown by laboratory tests at Windermere 
that the surface mud contained ferric iron, hence its 
brown colour, and also that the lower black mud was 
intensely reducing, as it contained large amounts of 
ammonia, but no nitrate. The results from tests at 
Windermere, and the fact that nitrifying bacteria, in 
sewage sludges and effluents, occurred usually in flocs, 
led the author to conclude that the surface mud was 
the seat of nitrification, The nitrogen cycle in nature 
commenced with bacterial fixation of atmospheric 
nitrogen in the soil and ended with nitrate passing to 
the sea through rivers and lakes. The author con- 
cluded his paper with a request to water engineers who 
possessed any figures bearing on the ammonia, nitrate 
and albumenoid ammonia (or oxygen absorbed) content 
of inflow and outflow waters of reservoirs to furnish 
him with these for further study. 

Dr. Marie Rosenberg followed with a summary of 
her paper, entitled “ Alge as Indicators of Water 
Conditions,’ in which she alluded to the importance 
of plant growth in water, representing, as it did, the 
first stage of the life cycle. She remarked on the wide 
distribution of that form known as algew, and to the 
conditions affecting its growth, since there was a close 
relation between the amount of light available and the 
rate of algal cell division which, under favourable con- 
ditions, might take place once every twenty-four hours. 
Working on the problem of alge growth, under all con- 
ceivable conditions of light, temperature and dissolved 
substances in the water, the author stated that, 
although they had not yet arrived at the ideal stage 
of being able to deduce the fauna and flora from a 
chemical analysis of a sample of water, it was possible 
in a number of instances, to specify the algal flora 
obtainable therefrom. In concluding, she pleaded for 
further experimental work to elucidate, in detail, that 
already accomplished. 








HEATING AND VENTILATION. 


One of the most interesting papers to engineers and 
architects was that read on the morning of Thursday, 
November 17, under the auspices of the Institution of 
Municipal and County Engineers, with Mr. R. B. 
Donald, M.Inst.C.E., City Engineer of Belfast and 
president of the Institution, in the chair. The author 
of this was Mr. A. Richardson, of the City Surveyor’s 
Office, Leicester, his title being ‘* Methods of Heating 
and Ventilation of Buildings.” In opening, the author 
gave a general description of the heating units usually 
employed, describing the most modern applications of 
panel and concealed heating, and also an improved 
method of circulating superheated hot water taken 
| from the water space of a steam boiler. With this 
| system it is possible to convey large quantities of 
| heat over long distances by means of piping of com- 

paratively small size and with small pump horse-power. 
Alluding to gas-fired central-heating boilers, the author 
| mentioned that gas undertakings were fully alive to 
the situation, offering special low rates for gas 
|consumed in these installations. An efficiency of 
75 per cent., and in some cases as high as 90 per cent., 
| was claimed with this fuel. The automatic control of 
| gas and admission of air supply, it was recommended, 
| should always be taken advantage of, to enable such 
| gas installations to compete on the most favourable 
| terms with those using other fuels. The conversion of 
| solid-fuel boilers to gas firing for central heating had 
been successfully achieved and an efficiency of from 
60 per cent. to 70 per cent. should be obtained there- 
from. Oil-fired heating boilers had the advantage 
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that they could with ease be designed to operate | sessions were held that day under the auspices of the | to the Public Health Services,” and opened with the 


partially or wholly automatically. For cleanliness and 
general convenience they equalled gas-fired installations | 
in avoiding the inevitable dust, ashes, and other troubles 
of solid fuel. The virtues of semi-automatic oil- | 
firing equipments were apt to be overlooked in the 
enthusiasm for fully automatic plant. The attention 
required for them was small as, during the running 
periods, semi-automatic controls adjusted the oil con- | 
sumption to suit the load, and one difficulty experienced | 
with fully-automatic plants was eliminated, viz., the 


problem of self-iguition, which in the fully-automatic | Dealing with the points under investigation in the 


Institute of Sewage Purification, with Mr. W. H. Make- 
peace, M.I.Mech.E., the president of the Institute, 
in the chair. 
Sewage in Covered Filters,” was first presented by Mr. 
John Hurley, B.Sc., and Mr. M. Lovett, B.Sc.; this 
being a continuation of work, by the same authors, 
outlined in an interim report, presented to the Midland 
branch of the Institute in May last, and completing 
their account of a year’s study at the Barnhurst Sewage 
Disposal Works of the Wolverhampton Corporation. 


statement that although, having regard to the present 
political situation, it might appear that the engineer 





A paper, entitled “ The Purification of | was contributing more towards public destruction than 


| towards public health, this he was doing all unwillingly ; 
| and it would be fairer to judge him by his performances 
|in the past, which had so greatly benefited mankind 
since the public conscience had been aroused to the 
| need for sanitary works. In relation to the antiquity 
|of man, the era, during which an interest had been 
taken in public health, was almost of microscopic 
proportions. Dealing with epidemics of earlier times, 


plant required additional controls with consequent | order of their importance, the authors remarked that, | which had goaded the people of this country to some 


complication, 
oil-fired plants. 
lent itself admirably to the use of electricity at off-peak 


periods and enabled radiators to be fed from a lagged | were installed, one for complete treatment in one stage | of consideration then devoted to the subject. 


be described as strong. Two enclosed aerated filters 


High efficiencies were obtainable with | by reason of the high proportion of trade wastes con- | activity in the matter of sanitary improvement, he 
The electrical thermal-storage system | tained therein, the sewage of Wolverhampton might 


quoted, from old documentary reports, some of the 
| scathing remarks which these contained on the lack 
A 


crude sewage was dumped into the 


tank when current was not available or was switched | and the other for partial, or two-stage, treatment ;| century ago, 


off. The author, in concluding this portion of his paper, | 


disclaimed any intention of prescribing any particular | prove to be the more economical method to adopt. Air 
| was supplied to these filters by two fans with capacities | a body “ totally incompetent to manage and control 


plant for general heating purposes, since there was a 
useful field of application for all methods and the 
relative economies depended entirely upon 
conditions. 

Passing on to the subject of ventilation, Mr. Richard- | 
son divided the systems available into natural and | 
mechanical, and proceeded to discuss the latter system 
with regard to its three categories—exhaust, plenum | 
and balanced—all of which lent themselves to vary- | 
ing conditions which were well established. He gave | 
it as his opinion that the exhaust system was the 
cheapest and simplest to install and maintain, and, | 
in connection with the fans employed for air circula- | 
tion, paid a tribute to the axial-flow type for its | 
efficiency, combined with adaptability when over. | 
loaded. The plenum system, he stated, had been | 
superseded, to some extent, by the unit-heater method 
for the heating of factories, but had an advantage for 
ventilation in its tendency to force out vitiated air 
from interiors, due to the increase of pressure main- | 
tained. Combined exhaust and plenum ventilation 
seoured more frequent air changes, and filters were 
usually employed with this system. The author dealt 
at some length with the ventilation of air-raid shelters 
and also with air conditioning, including treatment by 
ozone, refrigeration, &c. 


| 


Arr-Raip SHELTERS. 

In the afternoon of Thursday, this meeting was 
continued in Hall No. 2, Messrs. E. J. Goodacre and 
J. RK. Barron, Borough Engineer and Deputy Engineer 
of Poole, dealing with “The Problem of Air-Raid 
Shelters."’ Some very trenchant observations, which were 
heartily endorsed, marked the opening of a discourse on 
what the authors termed “ panic planning at the last 
moment,’’ in reference to recent events. Earlier 
papers by Mr. Goodacre, on underground planning, 
had been delivered in Paris last year and in Mexico in 
April of this year. Like the present one, these deve- 
loped his constructive suggestions for utilising the 
energy to be expended in providing shelters which will, 
subsequently, have some secondary utilitarian value. 
The present paper followed this up by explaining in 
what directions effort might be aon and gave reasons 
for the authors’ opinion that damage by H.E. bombing 
should be the first consideration. They were of 
opinion that too much panic had been created by 
fear of gas, resulting in the provision of gas masks 
to the exclusion, in many cases, of any provision for | 
bomb- proof shelters ; which line of action they described 
as futile. The paper proceeded to argue that this 
procedure should be reversed. In dealing with the 
types of bombs which might be expected in the event 
of air raids, the point was raised that evacuation might 
have to be enforced on the civil population, residing 
in the vicinity of targets, such as aerodromes, since 
their residences might be exposed to armour-piercing 
as well as incendiary and H.E. bombs. A reminder 
was given that targets were hit at an angle varying from 
15 deg. to 30 deg. from the vertical, according to 
speed and height of aeroplanes. Admitting that 
trenches offered the cheapest and speediest protection, 
the authors strongly emphasized the advantages of dual- 
purpose shelters and proceeded to advocate tunnelled | 
roadways for traffic, in congested areas, with ducts 
for cables, telephone wires and utility services; a | 
preference also should be given to the underground 
construction of car parks, clinics, public conveniences, 
waiting rooms, &c. The Government's recent request 
for a five years’ programme provided the opportunity | 
to reconsider estimates and proposals embodying these | 
features of municipal schemes. The authors concluded | 
with comments on the financial aspect, suggesting that, 
as the Government was already responsible for the 
Navy, Army and Air Force, it might reasonably make 
itself responsible also for dealing with Passive Defence, | 
organised and financed in the same way. 








SewaGe PuRiFicatTion. 


Concurrently with the meetings already noticed as 
having taken place on Thursday, November 17, further 





| continued. 


and it was considered likely that the latter might yet 


| of 200 cub. ft. and 600 cub. ft. per minute, respectively. 
local | The rates of dosing the filters were varied and the | In regard to water supply, the situation was equally 
| filters operated both with and without forced aera-| bad, London water companies distributing Thames 


tion for certain periods. Samples were taken hourly 
and the “ settleable solids ’’ determined. 
of interest was that ammoniaca] nitrogen occasionally 


showed a negative purification, but over 90 per cent. 


One feature 


|Thames. In the year 1847, the Westminster Court of 
Sewers were stigmatised by their chief surveyor as being 





| the great and important works committed to their care.” 


water, unpurified, in the form of dilute sewage. As 
to roads and buildings, the Metropolis had grown in a 
| haphazard manner and Dr. Southward Smith, in his 
| evidence in the year 1840, before a Select Committee 





was generally obtainable, although there was some of the House of Commons, stated that “ at present 


deterioration visible when the air supply was dis- 
Very careful records of every kind 
enabled conclusions to be reached which established 
(a) that the conservation of heat brought about by 
enclosing the filters more than counter-balanced the 
cooling effect of the extra air blown through the 
filter beds; (6) that the enclosed filters were capable 
of treating considerably more sewage than open 
filters of equal cubic capacity ; and (c) that the dis- 
continuance of forced aeration with the enclosed filters 
led, definitely, to a decrease of efficiency. Briefly 
summarised, the claim of the makers had been sub- 
stantiated, to provide an enclosed aerated filter which 
would provide three times the purification capacity of 
an open filter, of equal cubic contents. 


Tue Errecr or PRessuRE ON THE ACTIVATED SLUDGE 
PROCESS. 

The next paper read at this meeting was by Mr. 
Ronald Hicks, Manager and Chemist of the Sewage 
Disposal Works, Gravesend. This paper dealt with 
“The Effect of Pressure on the Rate of Oxidation of 
Sewage in the Presence of Activated Sludge,” and in it 
the author gave a detailed account of experimental work 
carried out at Gravesend. These experiments were 
undertaken in order to ascertain whether increased air 
pressure led to economy of air supply in the operation 
of activated sludge plants, especially at high altitudes. 
The experimental plant consisted of five tanks erected, 
one above the other, on a steel-framed structure and 
connected to each other by air-diffusion pipes, the 
total capacity of the settlement tank into which the 
sewage was passed being 2,875 gallons. Regulating 
valves fitted to each tank unit controlled the pressure 
in that unit and determined the operating level in it. 
Arrangements were provided to vary the proportion 
of the units used for aeration or re-activation, and, 
from the final aeration unit a connection was made to 
a settlement tank from which settled sludge could 
be conveyed to the re-activation units. Experience 
showed that the best results were obtained by using 
approximately 60 per cent. of the plant for re-activation 
purposes. The air supply to this plant, for all purposes, 
including the air lift was, at the outset, at the rate of 
2 cub. ft. of free air per gallon of sewage treated, but 
later results greatly reduced this consumption. A 
consideration of the results, based on the data collected, 
clearly established that fully purified effluents could 
be obtained, and a highly satisfactory dense sludge 
maintained, from this experimental plant, with an 
overall capacity equal to only eight times the dry 
weather flow. Furthermore, these results were 
achieved with an air supply corresponding to about 
1 cub. ft. of free air per gallon of sewage treated. 
A second series of experiments carried out with the 
same plant, operated in conjunction with the main and 
permanent plant at Gravesend, provided still further 
evidence of the great intensification, together with a 
greatly reduced consumption of air, brought about in 
the activated sludge process, by the application of 
pressure, leading to an increase in the concentration of 
oxygen dissolved. 


Tae Enerveer’s Conrrisution TO Pustic HEALTH 
SERVICES. 

On Friday morning, in Hall No. 2, a meeting took 
place, arranged by the Engineering Public Relations 
Committee, at which a paper was read by Mr. C. L. 
Howard Humphreys, T.D., M.Inst.C.E. Mr. Robert 

ernays, M.P., Parliamentary Secretary, Ministry of 
Health, was in the chair. Mr. Humphreys adopted as 
the title to his address, ‘‘ The Engineer’s Contribution 





no more regard is paid in the construction of houses 
|to the health of the inhabitants than is paid to the 
health of pigs in making sties for them. In point of 
fact there is not so much attention paid to it.” In 
the effect on ventilation, the author continued, the 
consequences of the notorious window-tax remained 
long after this Act was abolished and landlords could 
re-perpetrate nuisances with impunity. 

In one generation it was estimated that 1,000,000 
dead had been buried in a total area of 203 acres. 
Slaughter houses could be started anywhere and baths 
and wash-houses were almost non-existent. After 
an epidemic of cholera in the year 1850, a public 
meeting, presided over by the then Bishop of London, 
was addressed by Charles Dickens, who, in a resolution 
designed to bring the Metropolis within the provisions 
of the Public Health Act, stated that “infancy was 
made stunted, ugly and full of pain, maturity made old 
and old age imbecile.” In the year 1852, London 
water companies were compelled to take their supplies 
from above Teddington Lock on the River Thames, 
the Metropolitan Board of Works was constituted to 
deal with sanitation, and the Metropolitan Building 
Act regulated the construction of new buildings. These 
three acts made sanitary history which was carried 
further by the introduction of public lighting, by gas 
and electricity. Transport conditions were improved, 
by omnibus and underground railway services; Mr. 
Humphreys gave figures relating to the performances 
of these great undertakings at the present time. Death 
rates reflected the improvement in public health ser- 
vices, falling from 80 per 1,000 in the year 1660 to 
about half that rate at the end of the Seventeenth 
Century; to be halved again, two centuries later, and 
halved yet again until, in the year 1923, the rate 
recorded for London was 10-3 per 1,000. 

The author quoted Baldwin Latham’s estimate, 
in the year 1905, of a saving of 267,000,000/. due 
to sanitary measures carried out in the previous 
| twenty years, none of which would have been possible 
| but for the work of the engineer. He paid a tribute 
| to the various institutions which had so steadily 
raised the standard of knowledge of the young engineer, 
and to the readiness with which the Ministry of Health 
assisted the engineer with its accumulated scientific 
knowledge. He hoped that the services of the engineer 
might receive greater public recognition in future than 
in the past for having, within the last century, revolu- 
tionised man’s mode of living. Though confined 
within the limits allowed him by our legislators, he 
achieved wonders. With his knowledge of all the 
problems confronting him and the way to overcome 
them, it was now time that the engineer should enter 
more fully into national and local government. 


(To be continued.) 




















Ratuway Trarric Staristics.—Statistics issued by 
the Ministry of Transport, Metropole Buildings, North- 
umberland-avenue, London, W.C.2, show that the 
aggregate number of passenger journeys (excluding 
season-ticket holders) on all standard-gauge railways of 
Great Britain was 609,464,865 during the first six months 

| of 1938, a decline of 9-0 per cent. from the total for the 
corresponding period of 1937. While, however, the 
| receipts from ordinary passengers over the same two 
| periods declined by 1-6 per cent., the receipts from 
| season-ticket holders increased by 2-7 per cent., and 
those from parcels by 0-3 per cent. During the 28 weeks 
ending July 9, 1938, the aggregate tonnage of the freight- 
train traffic was 149,213,517, a decline of 7-5 per cent. 
compared with the total for the corresponding period of 
1937. 
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THE 115,000-H.P. TURBINES AT 
BOULDER DAM.* 


By I. A. Winter. 
(Concluded from page 671.) 


Tue speed of each of the 115,000-h.p. turbines is 
controlled by a governor of the oil-pressure relay- 
valve actuator type. On the top of each generator 
there is a small permanent-magnet alternating- 
current generator, the rotor of which is driven by 
an extension of the main vertical shaft. The 
current generated is supplied to a small synchronous 


Fig. 443. 


S) ©) 


governor drive, the governor automatically closes 
the wicket gates. The wiring system is shown 
diagrammatically in Fig. 440, Plate XX XII, while 
Fig. 441 illustrates one of the permanent-magnet 
generators which are mounted on the top of the main 
shaft. The complete governor and actuating equip- 
ment for two generators is comprised in the three 
units to be seen in Fig. 442. Of these, the centre one is 
a pumping unit, the two outer being actuating units. 

The governor oil-pumping system is arranged on 
the same floor as the actuators, one double pumping 
set being provided for every two main turbine units. 
One of these pumping sets is shown with cover 
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motor in the actuator unit, the latter, in turn, driving 
a ball governor. This governor is arranged to 
operate a small pilot valve, which opens and closes | 
ports to pressure oil, so that, in turn, a relay valve is | 
moved into one position or another. This relay | 
valve again operates a transfer valve, which in its | 
movement uncovers ports communicating with the | 
main servo-motor cylinders, so that the shifting | 
ring is moved in accordance with the speed require- | 
ments. The pressure oil for all these movements | 
is supplied by independent motor-driven pumps | 
referred to below. 

The governor system is designed so as to aig 
of the operation of the unit at either 50 or 60 





| removed in Fig. 444, Plate XX XIII, and a pump 








unit in Fig. 445. The latter consists of two motor- 
driven high-speed rotary-gear oil pumps, placed 
over a large oil tank. Each pump has a capacity 
equivalent to 2} times the volume of one servo- 
motor cylinder of one turbine per minute. The 
pumps deliver at a pressure of 250 Ib. to 300 lb. 
per square inch and are interconnected for auto- 
matic control, so that either pumping unit may 
be used for normal operation, the other acting as 
a stand-by. The motors will start automatically 





actuator units, front and side views of which are 
given in Figs. 446 and 447, Plate XX XIII. These 
include a load-limit device operated either manually 
at the actuator or electrically by remote control from 
the main switchboard. There is also provision for 
controlling the speed of the turbine by hand at the 
actuator, or, alternatively, by remote control from 
the switchboard. An arrangement is provided for 
closing the turbine gates at the normal rate of 
closure, which can be operated manually at the 
actuator or, alternatively, from the main switch- 
board, or again, from the main generator floor. 
The actuator further embodies a device for automati- 
cally closing the turbine gates and giving an alarm, 
in the event of failure of the governor drive, the 
failure of governor oil pressure, excessive tempera- 
ture of guide bearings, or upon the operation of 
any of the automatic protective devices in connec- 
tion with the main generator, exciter, pilot exciter, 
or transformers. 

There is a speed-matching device for automati- 
cally matching the speed of the turbines with the 
speed of the system to which the unit is to be 
synchronised ; and two electrically-operated speed 
indicators, one mounted on the actuator column 
and one on the switchboard. These indicators are 
driven from a magneto-type generator, gear driven 
off the main shaft of the turbine and to be seen in 
Fig. 441, on the right. An automatic air valve 
controls the operation of the generator brakes, and 
can be used to put the brakes on and off at 
intervals, permitting rapid braking without exces- 
sive heating of the brake shoes. A steel-tape 
restoring mechanism, arranged in a closed circuit 
so as to eliminate all lost motion, is employed 
between the servo-motor piston and the governor 
pilot valve, the pilot-valve arm being spring-loaded 
in order to maintain substantially uniform tension 
in the restoring tape. 

Most of the foregoing are distinguishable in the 
wiring diagram, Fig. 440, while the main functions 
of the Woodward governor actuator are illustrated 
diagrammatically in Fig. 443, annexed. Here 
at the top will be seen represented the governor 
driven by the’synchronous motor working in corre- 
spondence with the permanent-magnet generator 
on the end of the turbine shaft. The governor 
controls the movement of a vertical rod linked to 
a floating lever a. This, in turn, is linked to a second 
floating lever 6, the right-hand end of which is 
coupled to a pilot valve c. This pilot valve, in its 
central position, covers ports leading to the control- 
plunger cylinder d. If load is suddenly dropped 
and speed increases, the governor balls fly out and 
the pilot valve is depressed; the port is then 
uncovered admitting pressure oil to the top of the 
plunger cylinder, at the same time allowing oil 
from the underside to escape to discharge. Move- 
ment of the plunger cylinder is accompanied by 
movement of the relay valve e, this again uncover- 
ing ports in connection with the main servo motor 
represented by f, in which, accordingly, pressure is 
exerted on one side or the other of the piston. If, 
as above suggested, the pilot valve were depressed 
and the relay valve moved downwards, pressure oil 
would be admitted to the left end of the servo- 
motor cylinder and the piston would move to the 
right, to close the turbine gates. The movement 
of the control plunger d, results in movement being 
imparted to the lever g, working on a fulcrum at its 
left-hand end, and controlled by two studs on the 








on failure of the electricity supply to the pump in | 
use, or when the pressure or oil level falls a pre- | 
determined amount below the pressure or level | 


right. If the plunger piston falls, the lever g moves 
downwards, and, by means of a short second limb, 
the pilot-valve bushing is depressed against the 


cycles, with a minimum of change in the apparatus. | which starts the supply of oil from the operating pressure of a spring underneath it. This move- 


The speed change from no load to full load is | 
adjustable from zero to 5 per cent. The system | 


For each governor there is a pressure tank | 


pump. 
This tank has | 


placed near the governor actuator. 


ment brings the ports again central with the pilot- 
valve pistons, and cuts off the control cylinder from 


allows the turbine gates to be closed from the full- | sufficient capacity to supply two complete servo-|the pressure oil connections. The foregoing con- 
open position in four seconds, with the maximum | motor strokes, with a drop of pressure from 300 Ib. | stitutes the main feature of the governor system, 
head on the plant. The speed response is such that | to 250 Ib. per square inch, without pumping. Float| but is supplemented by others, of which we will 
\ corrective movement of the wicket gates will be | valves in the pressure tank close automatically in | take first the restoring mechanism, worked by the 
effected on a variation of turbine speed of 0-01 per | case the oil level drops, in order to prevent air from | restoring cable shown attached to the servo-motor 


cent. The speed of the governor-responsive elements | 
varies directly and in proportion to the speed of the 
main shaft for all rates of acceleration and decelera- | 
tion, including starting. In case of failure of the 
* Eighth Article of the series contributed by Officials 


{ the United States Bureau of Reclamation, Denver, | 
See vol. exliii, page 1 (1937). 


Colorado, U.S.A. 


the pressure tank entering the governor — 
There are no governor oil sumps below floor level. 
The lower part of the actuator-unit and the pumping- | 


|unit bases are both arranged as sump space and | 
provide ample capacity for the high-pressure | ing downward movement of the smaller piston / 


system. | 
A number of special features are embodied in the 





piston rod. When the piston of the servo motor 
moves to the right, as above described, the lever h 
is pulled down, resulting in the raising of the large 
plunger j, in the oil-filled dashpot k. A correspond- 


follows, lowering the end of the floating lever. The 
right-hand end of the latter is, in consequence, 








694 


raised, and with it the floating lever b attached to the | 
pilot-valve stem. The rising pilot valve now un- 
covers the port admitting pressure oil to the bottom 
of the control-plunger cylinder, raising the control | 
plunger. As this moves up, the lever g is lifted, | 
and the spring beneath the pilot-valve bushing is 
able to push the latter up a corresponding amount, 
closing the ports again and bringing the whole to 
a stop with the gates in the new position. At this 
stage all parts have returned to their central 
position, except for the dashpot plungers, floating 
levers, &. The dashpot casing is provided with 
an adjustable needle valve and this is set so as to 
permit of the gradual return of the small plunger | 
to its normal position, at the same rate as the unit 
and governor return to their normal speed, the 
two movements compensating out and having no 
effect on the pilot valve. 

The gates, moreover, can be manually controlled 
by means of the auxiliary valve m, Fig. 443. The 
two half circles n and 0, represent, respectively, on 
the left (black hand) a gate-position indicator, and 
on the right (red hand) a gate-limit indicator, actually 
combined in one instrument. The gate-limit in- 
dicator can be set to any gate position and, by means 
of the gears shown, the left-hand end of lever p will 
be raised and the right hand correspondingly de- 
pressed, or vice versa, thus operating the auxiliary 
valve m, and admitting pressure oil to the servo- 
motor cylinder. The indicator o in Fig. 443 shows 
that the gates are nearly full open, and counter- 
clockwise rotation of the indicator pointer will bring 
about a closing movement. As the servo-motor 
moves to close the gates the restoring cable is sub- 
jected to corresponding movement, actuating, 
through the short lever g, gears which rotate the 
position indicator hand. At the same time the 
lever r is drawn over to the left, rotating the shaft | 
on which the eccentric s is mounted, carrying the 
lever p. The latter, being held by means of a brake 
on the left, only the right-hand end can rise, carrying | 
with it the auxiliary valve until supply to the 
servo-motor cylinder is cut off at a position 
corresponding to the new setting. 

Manual operation of the gates by means of the 
main valve is effected by the mechanism just 
described, except that the ports from the auxiliary 
valve are shut and this valve therefore made 
ineffective. Rotation of the control knob and 
unit indicator to close the gates again depresses the 
right-hand end of the lever p, carrying with it the 
rod ¢, and finger u. The latter makes contact with 
the pilot-valve spindle, forcing it down, and ad- 
mitting oil to the control-plunger cylinder as before. 
This, as before, allows the lever g to fall, carrying 
down the pilot-valve bushing, thus closing the ports 
again. As the servo-motor piston moves, it again 
draws the restoring cable with it, turning the 
eccentric s on which the lever p is mounted. This 
raises the right-hand end of lever p, with the rod ¢ 
and finger u, allowing the pilot valve to be forced 
up by spring pressure so as to uncover to pressure 
the port leading to the underside of the control 
plunger. As the latter moves up, the valve and 
ports are again centred and the flow of oil is stopped. 

Two other functions are provided for in the 
diagram reproduced in Fig. 443. One of these is 
manual or remote speed adjustment, i.e., to set 
the turbine for a new speed; and the other is a 
“ speed-droop correction gear, provided in order 
to restrict the speed during gate opening. Pro- 
vision for the first is made by the pointer and 
quadrant v. If the pointer is moved towards the 

fast or “ slow ” end of its quadrant, the sector 
in gear with it is moved and the crank arm on the 
right moves down or up. This moves the vertical 
link w, and consequently the pilot valve in the 
opposite sense, opening ports to the control-plunger 
cylinder and, through the servo-motor, operating 
the gates. Speed then increases and the governor 
balls move outwards sufficiently to re-centre the 
pilot valve, resulting in a steady speed at a new 
level. 

The provision made for speed droop is a manual 
function by which, when the gates are moving from 
the closed to the open position the speed level can 
be controlled as required. The control is effected 
by means of the pointer and gear x, which can be 
Clockwise movement of the pointer 


set as required. 
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AT BOULDER DAM. 


Fig. 448. CLOSING STROKE FROM 25 PER CENT.GATE OPENING 
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revolves the large gear below in a counter-clockwise 
sense, drawing the connecting rod y over to the 
right. At the left-hand end of the latter is a fulerum, 
sliding in pivoted guides carried by an arm. Nor- 
mally these two parts are coaxial, but, if the con- 
necting rod is moved so that their axes do not 
coincide, movement is imparted by one to the other, 
with a corresponding effect on the pilot valve. 
Without going into all details attention may be 
directed to certain points in Figs. 446 and 447, repre- 
senting, as already stated, the front and side view of 
one of the actuators with the casing removed. The 
three indicators in line, with pointers, are for the 
speed droop on the left, gate position and gate 
limit in the centre, and speed adjustment on the 
right, the control knob of each being immediately 
below. Above these are indicators for the air 
brake and valve control, and above these again dials 
showing the draft tube and penstock pressures. 
In Fig. 447 the governor head and balls will be 
noticed in the upper part. The large casting to the 
right constitutes the relay-valve assembly, in the 
centre of which is the projecting stem of the control 
plunger. To the left of this is the pilot-valve 
assembly, with its vertical link coupled to the 
governor stem. The horizontal shaft above the 
large valve assembly is the gate-compensating shaft, 
actuated by the restoring cable referred to above. 


Results of governor tests made on unit A-8 at 
the Boulder Power Plant are shown in Figs. 448 
to 450. This unit is one of the 55,000-h.p. turbines, 
for which, however, the governor control system is 
similar to that of the large machines. These tests 
were made by means of a standard mechanically- 
operated steam-engine indicator with pressure con- 
nections to the exhaust and pressure sides of th« 
servo-motors during the actual tripping of the load 
from the units for the purpose of observing the 
foot-pounds of work done Curing the rated closure 
or opening of the turbine gates. In cach diagram 
there are shown two curves, one giving the actuating 
pressure and one the exhaux:t pressure plotted with 
reference to time and trave! of the servo-motor 
piston in inches. Separate runs were necessary to 
obtain the net effective pressure on the piston, as 
the steam-engine indicator was provided with only 
one cylinder for indicating pressure. One run. 
therefore, had to be made to determine the pressures 
on the actuating side of the servo-motor piston, and 
a second run to determine the pressure on the 
cxhaust side, in order that the net mean effective 
pressure on the piston might be determined. Th: 
tests were made by setting the turbine gates 
to a predetermined opening and allowing sufticient 
time for conditions to become stable, the unit then 
being placed on governor control and the automati: 
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TURBINE TESTS AT BOULDER DAM. 


Fig.450. OPENING STROKE FROM 40 PER CENT TO FULL GATE OPENING 
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trip allowed to function to close or open the turbine 
gates as under emergency operating conditions. 

A comparison of the change in frequency of the 
system to which the unit was connected and that 
of a standard independent timing system indicated 
the effect of the load drop bya decrease or increase 
in frequency of the system as a whole. It is inter- 
esting to note that in a period up to 600 cycles 
(10 seconds), the system frequency is still unstable 
after a change in load has taken place. It is also 
interesting to note that with relatively small load 
changes of approximately 10,000 kW connecting 
into a system with a total load in excess of 
1,000,000 kW, the effect of a small load change is 
quite pronounced and that other generating units, 
including sensitive steam-governed units, fail to 
respond and correct the system’s frequency within 
the time shown on the curves. 

The electrical transmission requirements at 
Boulder Dam are such that it may be desirable to 
operate units as synchronous condensers. When 
operating under these conditions it will be necessary 
to evacuate the draft tube, the turbine runner 
being located below tail-water level. This feature 
of the installation was considered essential since 
it is estimated that approximately 6,000 kW would 
be required to run the turbine in dead water, as 
compared with approximately 500 kW required to 
run in with the case empty. It was considered 
undesirable to run the unit under full-speed no-load 
conditions with water passing through the gates, 
owing to the waste of water and the increased risk 
of pitting under such conditions. 

When motoring, the water will be lowered in the 
draft tube to a level 5 ft. below the bottom of the 
runner. This will be effected by air pressure sup- 
plied by the house-service air-compressing plant. 
Two compressors, delivering 350 cub. ft. of free air 
per minute at 100-lb. gauge pressure, evacuate the 
unit in about 74 minutes, under high tail-water 
conditions. The level of the water in the draft 
tube is controlled by a float-operated air valve with 
a connection to the roof of the horizontal arm of the 
draft tube. The valve also has a connection to 
the runner case, and ensures the admittance of 
sufficient air to the turbine-cover casing to maintain 
the water at the predetermined level. 

Provision has also been made to admit air through 
the cover plate at atmospheric pressure, in case the 
river bed becomes eroded below the power-house 
and the tail-water level falls considerably. This 
valve is of a conventional type, automatically 
operated from the turbine-shifting ring, and is 
supplied through a pipe led to the outside of the 
power-house so that trouble from noise at the 
intake shall not arise. When operating as a 
synchronous condenser, the runner-seal chamber 


will be supplied with penstock water through 
4-in. pipes capable of delivering 3 cusecs to each 





seal chamber. This sealing water will act as a 
cooling medium to prevent heating and seizing 
of the runner bands in case the faces come in 
contact. 

Two 12-in. internal differential needle valves are 
provided at the 14-ft. butterfly valve for filling 
each turbine. Air entrained into the scroll case is 
discharged through two 4-in. relief valves, designed 
to close automatically when the air has been 
completely expelled at the highest point in the 
conduit. 

For the acceptance tests of the turbines the tur- 
bine horse-power, cusecs of water discharged, 
and the horse-power efficiency are determined, 
the electric generator being used as a brake to 
measure turbine horse-power output. The water- 
input measurement is made by the time-pressure 
method, using the differential-pressure diagrams. 
Water-input measurements are co-ordinated by the 
index method of testing, making use of differential- 
piezometer taps on the scroll-case. The time- 
pressure apparatus is connected with two piezometer 
rings in the 13-ft. penstock branches, the orifices 
being 100 ft. apart. The net pressure head on the 
turbine is determined by a piezometer ring near the 
turbine intake, operating a calibrated gauge of the 
fluid-pressure scale type and weighing the water 
pressure on a plunger. The tail-water elevation is 
determined by float gauges in the tailrace. Windage 
and friction losses are determined both with the 
runner filled with water and with the water depressed, 
as explained above. 

The governor characteristics are determined by a 
multi-element oscillograph recording on a photo- 
graphic plate. The functioning of all essential 
parts of the turbine and governor and pressure 
regulator, under all conditions of operation, are 
examined by these means. The pressure-regulator 
discharge is calibrated by the time-pressure test, 
with the gates closed and the relief valve operated 
by hand. The amount of the accumulative water 
discharged by way of the regulator is computed 
from the relief-valve opening and the penstock 
pressure. 

The scroll-case differential-pressure taps are con- 
nected permanently to a meter register to record 
the discharge and total water passing through the 
turbine, these data being used to check the daily 
overall operating efficiency and to co-ordinate the 
wear of the unit with the running load. A mano- 
meter can be connected with the pressure taps, 
for making efficiency determinations, so that repair 
requirements may be anticipated. 

The hydraulic turbines were manufactured by 
Messrs. Allis-Chalmers Manufacturing Company, 
Milwaukee, Wis.; the pressure regulators by 
Messrs. 8. Morgan Smith Company, York, Pa.; 
and the governing equipment by Messrs. The 
Woodward Governor Company, Rockford, Tl. 
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THe STRENGTH OF PROPELLER- 
SHAFT BRACKETS. 


By J. Lockwoop Taytor, D.Sc. 


Tue proportioning of the arms of the brackets 
supporting the propeller shafts in multi-screw ships 
is usually carried out by more or less empirical 
methods. The loads which the brackets have to 
carry under normal conditions are mainly those due 
to the weight of the propellers and shafting, and are 
comparatively small, even when augmented by the 
heaving and pitching motion of the ship. Hence, 
it is usual to take the strength of the shaft itself as 
a basis, and make that of the bracket comparable. 
The present article describes a method of making 
the comparison more detailed and more accurate 
than has been customary. 

It is assumed that the shaft and bracket have to 
carry a load in the transverse plane acting at the 
centre of the propeller. The precise origin of this 
load is immaterial for the present purpose, but in 
practice the maximum load is likely to arise from the 
loss of one blade of the propeller, and in these 
circumstances the shaft will normally be highly 
stressed in bending. Some interest attaches to the 
value of the stress in the shaft and bracket due to 
the loss of a blade, but for comparison of the two 
strengths it is sufficient to take a magnitude of the 
load at the propeller such as will give a definite 
bending stress of, say, 7 tons per square inch in the 
shaft. ‘The shaft is a continuous beam, partly fixed 
by the bracket, so that the value of the moment on 
the bracket corresponding with a given load at the 
propeller depends on the relative rigidity of the 
shaft and of the bracket, including its hull attach- 
ments. A figure of 65 per cent. of the total moment 
at the bracket is often used, and while this is prob- 
ably an under estimate, it may be adhered to, pro- 
vided it is borne in mind that the allowable stress 
in the bracket has to be considered in conjunction 
with the assumed moment ratio. 

The effect of the load at the propeller is to produce 
a similar transverse reaction at the bracket centre- 
line, together with a couple, the effect of the latter 
being much the more important. The problem can 
be simplified by neglecting the torsional rigidity 
of the bracket arms in comparison with their 
flexural rigidity ; an assumption which is justified 
for arms of normal proportions, since the former 
varies as (breadth) x (thickness),* while the latter 
varies as (bréadth)*® x (thickness), the ratio thick- 
ness : breadth being fairly small. The force at the 
propeller, and hence the couple on the bracket, may 
act in any direction relative to the arms, and it 
is convenient to consider separately the effect of 
a moment in the plane of the bisector of the angle 
between the arms, i.e., due to a force at the pro- 
peller in this plane, and of a moment in the per- 
pendicular direction. Neither of these two cases 
is necessarily the worst possible, but they can be 
readily combined to give the worst case, corre- 
sponding with a particular direction of the force. 

The former case gives, by the triangle of moments, 


M 
- sec 6, due to an 


applied moment M, @ being half the angle eae n 
the arms (see Fig. 1, page 696). Frequently, i 
practice, the arm centre lines do not intersect _ 
the shaft axis. Such arms will be termed “ offset ” 
arms, but the amount of offset does not directly 
affect the value of the moment in the present case ; 
neither does the diameter of the boss of the bracket. 
The latter case, that of a force at right angles to 
the bisector, is slightly less simple. The moment 
on the arms has a maximum value at the junction 
with the boss, the amount depending on the boss 
diameter, and, to a less extent, on the offset. For 
a small boss and zero offset, the moment would be 
M 
= cosec 8. 
be less than this, and to obtain its value it is 
necessary to assume the degree of fixity of the 
arms at their ends. The two arms are, of course, 
bent in opposite directions. Complete fixity at the 
boss may be assumed, and the degree of encastra- 
tion at the hull is allowed for by estimating the 
position of the point of contraflexure (zero bending 
moment). For a small boss, the bending moment 


a bending moment on the arm of > 


In an actual case the moment will 





| will vanish at two-thirds the length of the arm from 
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the boss, if the arm is completely fixed at the hull. stresses were equal. ‘The figures are given merely | out the importance of the amount of “ offset.” In 


It is possible to work out the case of a finite boss 
diameter in detail on the assumption of complete 
fixity, but in view of the approximate nature of 
the various assumptions this refinement is probably 
not justifiable. It may be mentioned, however, 
that the limiting position of the point of contra- 
flexure is halfway along the arm. For simple sup- 
port at the hull, the bending moment is zero at the 
hull. 
contraflexure is not very critical as regards the 
value of the maximum moment on-the arm, it will 
be sufficient to take the moment as vanishing at, 


as an indication of the values to be expected, and | cases which have been worked out, reduction of the 
the properties of the section used in a given case | offset, or making the arms more nearly radial instead 
should be worked out in detail, to obtain the correct | of tangential to the boss, effects a material reduction 
combined stress. A slight error arises in ignoring in stress for a given size of arm, and hence would 
the phase difference between the major and minor | allow lighter scantlings for a given stress in the 
bending moments, but as this is conservative and | arm. Tt is not usually advantageous, however, to 


| usually not very large, it may generally be ignored. | reduce the offset to zero, as might appear at first 


Since the position assumed for the point of | at ¢ 
| between A and B or between C and D, taking into| exceed the minimum value possible on the given 


say, three fourths the length of the arm from the | 


boss (R in Fig. 1). The shear force on the arm 


N , 
then has the value = and the maximum bend- 


Ma 
ing moment dh 


Combination of the two cases gives the maximum 
bending moment due to a force at the propeller in 
any direction, which is obtained by resolving 
parallel with, and perpendicular to, the bisector 
and adding the moments due to the two com- 
ponents. For the “ ideal ’’ case of small boss and zero 
offset, the maximum moment would be Mcosec 28, 
occurring when the force is perpendicular to one 
a? 
ie 
and it occurs when the force acts at an angle 


M 
arm. More generally, the value is ; a / w08 + 


a 
tan-( sec) to the bisector. This moment may be 


h 
of either sign, producing a tensile stress in either the 
fore or the after edge of the arm. 


The bending moments so far considered have been 


those about the minor axis of the arm section 
(Fig. 2). In addition, when there is offset, the 
arms bend about the major axis, the moment reach- 
ing a maximum when the force is at right angles 
to the bisector. The value depends on the boss 
diameter and on the fixity of the arms. For a 
small boss diameter, the fixity is immaterial, the 
bending moment at the junction of arm and boss 


Pe 
being ; due to a force P and offset c, assuming 


both arms equally rigid. The actual moment in a 


. : Pe 
practical case will be less than - , and its value can 


be obtained by estimating the position of the point 
of contraflexure, which may be taken to be the same 
as for bending in the perpendicular direction already 
considered, viz., three-fourths of the length of the 
arm from the boss. 

The reaction at the bracket will be slightly greater 
than the force at the propeller, due to the overhang, 
and its value can be calculated by taking moments 
in the usual way, allowing for the moment (35 per 
cent. of the total) assumed to be carried by the 
shaft itself. A normal figure for the reaction is 
about 10 per cent. greater than the propeller load. 


For a reaction P, the end load in the arms is nearly 
>» 


Li 
equal to 5 cosec @,. Actually, this is the resultant 
of the end load and a small shear force, and it acts 


along the line OR, giving a bending moment on 
2 


Pd 
the arm of . cosec @,. 


For brackets of usual proportions, this is a much 
smaller bending inoment than that already calcu- 
lated for the perpendicular axis, but as the moment 
of resistance of the arm is also much less about the 
major axis, the stresses may be comparable, par- 
ticularly when the arms are tingential to the 
boss, with the resulting large offset. The maximum 
bending stresses occur, respectively, at the after edge 
and the point’ of maximem’ width of the section 
(A and B, in Fig. 2); but the maximum total 
bending stress of the same sign, due to the two 
moments acting together, occurs at some inter- 
mediate point of the profile, and is greater than at 
either Aor B. Fora particular streamline section, 


it was found that when the stresses at A and B were 
similar, the maximum stress between A and B was 
In general, it is necessary 
to consider also the maximum of the opposite sig”, 
which occurs between ( and D and. for the parti- 
cular section, had a numerical value 40 per cent. 
these 


20 per cent. greater. 


greater than the stress at A or B. 


when 


| indicated by the method of stressing, which brings | clutches, &c. 





The maximum stress in the arm, including both | sight, as there is then a tendency for the bending 
bending and end-load effects, may occur either | moment about the minor axis of the section to 


account the fact that the sign of the end-load stress | dimensions, even though the perpendicular moment 
is the same as that of the bending stress at A (the | about the major axis vanishes entirely. 

trailing edge) and of the opposite sign at D (the | 
leading edge). It is usually necessary to calculate 
both cases. Wherever the maximum stress occurs, 
it fluctuates between equal positive and negative 
(compressive and tensile) values as the propeller 
rotates, 

The working stress to be allowed in the bracket, 
corresponding with any given stress in the shaft, 
depends on the material used, and, no doubt, is 
also, to some extent, a matter of opinion. The 
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Fundamentals of Machine Design. By Prorgssons U. A. 

Norman, E. 8. Aut and I. F. Zarossxky. New York : 

The Macmillan Company. London: Macmillan and 

Company, Limited. [Price 18s. net.] 
Stnce American books on machine design describe 
American practice, they should be of interest to 
English students of engineering, and where the 
examples chosen show different methods of meeting 
familiar problems or methods of overcoming un- 
familiar difficulties, they are of considerable value. 
The only serious disadvantage is that the particulars 
of details such as riveted joints and screw threads 
| prescribed by American standardising authorities 
differ from those of the corresponding English author- 
| ities. There is much of interest and to commend in 
the present book, even though the aim to show ~ the 
basis principles underlying machine design and the 
necessity, in many instances, of modifying a strictly 
theoretical design when practical limitations are 
taken into consideration ” is imperfectly attained. 
| For a book dealing with fundamentals and containing 
a large number of references to American and German 
| books and papers, the number of English references 
is inadequate. To give one instance, the latest 
English reference on lubrication is to Osborne 
Reynolds’ paper of 1886. 

The book opens with a short account of design 
os procedure, standardisation, and allowances and 
| tolerances, and this is followed by a concise summary 
of strength of materials. The treatment of pipe and 
cylinder flanges and temperature stresses is hardly 
adequate, and there is, unfortunately, no refer- 
ence to more complete treatments, English or 
otLer. Properties of materials, heat-treatment, and 
methods of manufacture, are discussed in chapters 
3 and 4. The chapter on riveted joints gives 
|details of American practice. Various methods 
of welding are summarised in chapter 5, and the 
strengths of welds in chapter 6, but no examples 
of building up welded parts from cut or bent plates, 
and rolled sections, are given. Chapter 7 contains 
spectively 20 deg. and 30 de 8 the disnensions | particulars of American standard screw threads 
respectively ——a — Hee rye iain and a discussion of the strength of screws. Illus- 
a, A and d, 3-75 ft., 2-5 ft. and 8 in., respectively. | trations of various types of cylinders, pistons and 
Lhe transverse load at the propeller is 34 fons: | stuffing homes are given in chapter 8, crossheads, 
consesponsing con bending Seen Ee the cha a connecting rods, cranks and eccentrics being 
( tome per — inch. and the reaction at ~ considered in a chapter on linkages. The Euler 
bracket is - asa — tated reyes ‘ser ha formula for struts is suggested for a preliminary 
bracket is 34 tons 7 _ — ye calculation of piston- and connecting-rod diameters 
a — ry the bracket is 1 (despite the large factor of safety required), to be 

ont te ante th : ; | followed by a calculation of the stress using the 

lhe maximum fore-and-aft bending moment on | Rankine formula ; but no suitable values of working 
the arm is 1,016 d+) + sec? 20 deg. = 920/ Stress for use with the latter are given. The 
2“ 2°5 |assumption that the tendency of a connecting rod 

to bend in a plane perpendicular to the plane of 
motion is less than it is in the plane of rotation 
may be questioned ; but the bending stress in the 
2 rod produced by its oscillation about the piston pin 
37 tons, and the corresponding direct stress, |is not mentioned. Cams, ratchets, shafts, keys and 
37 — 55 = 0-7 ton per square inch. The trans-| permanent couplings are considered in chapters 
verse bending moment is 37 « 8 = 296 ton-inches, | 10 and 11, and plain bearings and modern theories 
and its corresponding bending stress is 296 ~ 24-5 | of lubrication, including modern bearing materials 
12 tons per square inch. The maximum total bend-|such as rubber, in chapter 12. Collar thrust 
ing stresses in the after part and the forward | bearings and the Kingsbury (or Michell) thrust bear- 
part are 12-9 tons and 15-5 tons per square inch, | ings are described in chapter 13. It is difficult to 
respectively ; and the maximum combined stress is | see how the collar thrust bearing of Fig. 244 could 
15-5 tons — 0-7 ton = 14-8 tons per square inch, | be assembled, and the method of pivoting the seg- 
acting in the forward part. The greatest combined | ment in the Kingsbury bearing is not made clear 
stress in the after part is 12-9 + 0-7 = 13-6 tons | in Figs. 246 and 247. Other subjects considered 
per square inch. in various chapters are ball and roller bearings, 

Some reconsideration of bracket design, quite | split flywheels (though no reference is given to 
apart from the question of scantlings, appears to be|a more complete analysis), belt drives, friction 





Rig 
a 


following numerical example gives some indication 
of the values to be anticipated in existing cast-steel 
brackets when using the method of calculation 
described. 

The case to be considered assumes a bracket in 
which the breadth of arm } and the thickness ¢ 
(Fig. 2) are, respectively, 2] in. and 3-6 in., the 
sectional area being 55 sq. in. and the section 
moduli 101 in.* fore and aft, and 24-5 in.* in the 
transverse direction. The angles @ and @, are 





(6s97.) 


ton-inches, and the corresponding bending stress is 
920 — 101 = 9-1 tons per square inch. The ap- 

, _ 37 
proximate end load in the arm is = 


cosec 30 deg. = 





line 


asters aR Giana a oem & 





There is a good treatment of the 


~ le, 
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design of teeth for strength and wear, based upon | and reduction of maintenance costs, reduction of | up to date. In a foreword to the first edition, Sir 
time required to start up from cold, and quick | Henry Maybury drew attention to the utility of a 
follow up of changes of load without excessive | book on such a specialised branch of engineering, 


the work of Lewis, Buckingham and the rpooms- | 
mendations of the A.G.M.A., but comparison with | 
the recent articles in our columns by Schlesinger | 


variations of pressure. 


Efficiency depends more | and vouched for the intimate knowledge of their 


(pages 457 and 567, vol. cxlii, 1936) will indicate | upon the arrangement of the components than upon | subject on the part of the two authors on his staff 


its limitations. The book concludes with chapters 
on wire ropes, springs and vibration stresses. 

The book may be recommended as interesting, 
useful and well produced, but it needs to be used 
with some discretion. The criticisms made above 
are only illustrative of a number of other points 
which might be raised, if space permitted. 


The Works Engineer. By W. R. J. Grirrrrus, in colla- 
boration with W. O. Skratr. London: Sir Isaac 
Pitman and Sons, Limited. [Price 2ls. net.} 

In the scope of his interests and the variety of his 

skill the works engineer perhaps comes nearest, 

of all the species of professional engineer, to the 
conception of the old-time master millwright ; 
hut in a modern works of any magnitude he must 
possess more than average competence in a number 
of directions that his prototype never knew. Steam, 
gas, air, water, electricity and other necessary 
supplies are his responsibility ; tools, buildings, 
heating and ventilating, works transport, fire 
protection and other safety measures, are likely 
to be under his supervision in various degrees ; 
and in many works, no doubt, the immediate future 
may find him in charge of A.R.P. arrangements 
and equipment, and, it may be, of anti-aircraft 
armaments as well. The last-mentioned extension 
of the possible duties is not covered by Messrs. 
Griffiths and Skeat in their summary of the 
knowledge that a works engineer may be expected 
to possess and to apply at short notice, but the other 
items are dealt with in a practical manner that does 
credit to the system of technical reference files 
from which, it is stated, most of the information 
was drawn. Full particulars of the method of 
tiling data, and of dealing with other aspects of 
office organisation in connection with plant main- 
tenance, are given in the opening chapter; and 
although, as the authors recognise, the details are 
likely to differ considerably between one works 
and another, according to the nature of the product, 
the chapter is one that should repay careful study | 
in a wide variety of circumstances. It is interesting 
to note, in the bibliography of recommended 
technical literature, the extensive use that is made 
of trade brochures, the general quality of which has 
improved greatly in comparatively recent years. 

There is a good index, but the interpolation in it 

of pages of advertising matter is a feature that we 

cannot commend, and s*ems hardly appropriate 
to a work of this standard and price. 





type, and in this respect there is little to choose 
between types, except possibly in the case of 
locomotive boilers and others in which the heating 


surface must be packed into an abnormally small | 


space. These matters are discussed by Mr. Rudorff, 
new types being classified under forced-flow, indirect- 
evaporation, small-tube coils of the multi-loop type, 
pressure combustion, and revolving-element boilers. 
The use of binary cycles, such as the mercury-steam 
cycle, is, in the opinion of the author, not likely to 
receive extended application in the near future, 
mainly owing to the comparatively small supplies 
of the special fluids available. 

In the case of each boiler, clear diagrams of the 
circuits of steam and water are given, followed by 
drawings of the actual boiler, particulars of its 
application, construction data and results of tests. 
The importance of auxiliaries receives full recog- 
nition and particulars of their operation and 
regulation are given. With the exception of the 
boiler with revolving element, large units of 
each type described are in actual service and no 
special difficulties which are not common to all 
types of high-pressure boiler have been experienced. 

The early development of high-pressure boilers 
was undoubtedly largely influenced by the view 
that the increased density of high-pressure steam 
would lead to circulation difficulties with natural 
circulation, but experience has demonstrated that 
there is little foundation for this view, the most 
important advantages of forced circulation being 
a saving of weight and space and saving of time in 
starting up from cold. In his final chapter the 
author, with commendable absence of bias, discusses 
recent trends in the design of natural-circulation 
boilers and illustrates some of the more important 
types. We can recommend this book as a useful 
contribution to the existing literature on the 
subject, and the publishers are to be commended on 
the manner in which it has been produced. 


Reinforced-Concrete Bridge Design. By C. 8. CHETTOE 
and H. C. Apams. London: Chapman and Hall, 
Limited. [Price 2l. 2s. 0d. net.] 

Ir will be agreed that as a bridge is essentially 

utilitarian it is in a different category to our cathe- 

drals and such national monuments. However, 

though utilitarian, it is agreed nowadays that a 

bridge must satisfy certain «esthetic conditions, it 

must suit the particular site and surroundings, and 
no attempt should be made to mask its structural 


|g. . . . . 
| lines, converting, for instance, what is a steel girder 


Steam Generators. By Drev.-Ine. D. W. Ruvorrr. 
London: Charles Griffin and Company, Limited. 
[Price 10s. net.] 


Tue increased thermal efficiency and consequent 
reduction of fuel consumption of steam-turbine 
installations resulting from the extended use of | 
high initial pressures and temperatures, together 
with the progressive increase in capacity of central 
stations and marine installations, have led to a corre- | 
sponding demand for boilers capable of generating | 
large quantities of steam at pressures ranging from | 
600 Ib. to 2,500 Ib. per square inch and temperatures | 
up to 850 deg. F. This demand has been followed, | 
or in some cases preceded, by the development of a | 
number of special types of boilers, each of which | 





described the main features of construction, the | 
essential details and the difficulties which have been | 
overcome during their development. 

A considerable amount of information on the | 
types described has been published in technical 
periodicals (including our own columns) and in the 
proceedings of a number of engineering societies ; 
references are made to many such articles, the | 
author having performed in this way a distinct | 
service in his useful survey of the subject. | 

Although not all objectives can necessarily be 
achieved in any one design, the chief aims of the 
designer of a new type of boiler are saving of weight | 


into an apparent stone arch. It may, allowably, 
be argued that until the public have become 
accustomed to new materials of construction, some 
compromise is permissible, but if the engineer 
is to be unhampered in his designs it is desirable that 
the public should accustom themselves as quickly 
as possible to the new conditions introduced. 
Messrs. Chettoe and Adams have done good 
service in devoting some space in their book, now 
in its second edition, to the question of esthetics, 
a matter which has been carefully borne in mind 
in most of the reconditioning of old bridges carried 


out in this country in recent years, and to which | 


increasing attention is being paid in connection with 
new structures. 


when he was the Director-General of Roads. Sir 
Henry's testimonial undoubtedly holds as good 
to-day as it did when written. 


ETHERINGTON. 


Modern Furnace Technology. By H. 
Limited. 


London: Charles Griffin and Company, 
[Price 30s. net.) 
Tue design and economical operation of modern 
furnaces, particularly those of large capacity and 
intended for continuous output, require a com- 
prehensive knowledge of scientific principles and 
their correct applications. Trial and _ error 
methods, without any real foundation of scientific 
knowledge, have operated too frequently in the 
past, and as a result progress has often been slow 
and costly. Data accumulated from experience 
of this kind have proved difficult or impossible to 
co-ordinate, owing to the number of variables 
involved, and a work which, while drawing freely 
upon the experience of others, reviews the subject 
from a more scientific standpoint, will be welcomed. 

In this treatise the author aims at presenting 
the chemical, physical and mechanical principles 
governing the design and operation of furnaces of 
all types, analysing the somewhat complex factors 
involved in their application and providing sufficient 
data to make it possible to design furnaces which 
can be depended upon to yield the results aimed at 
by the designer. Actual furnace construction is 
not dealt with. 

The author, who is an Englishman practising 
in the United States, has dealt with the problems 
involved and the factors governing their solution 
in a most comprehensive way. Beginning with 
combustion and available heat, he proceeds to the 
discussion of process balance sheets, theory of gas 
flow, principles of heat transfer, recuperation and 
regeneration, and refractory and insulating mate- 
lrials. A final chapter, which will be studied with 
great interest, deals with physico-chemical con- 
siderations, including mass action, velocity of 
reaction, oxidation and reduction, and reaction 
between slag and metal. At the end of each 
chapter there is a four-page summary of the principal 





points dealt with and a number of references to 
|other literature bearing on these points. Many 
| other references are given throughout the text. 

| ‘The discussions of principles are supplemented 
| by a valuable collection of tables of data and con- 
|stants which enable the designer to apply these 
principles to practice. Alignment diagrams, in 
some cases representing the solution of somewhat 
| complicated equations, serve to economise time in 
|ealeulations and to reduc» the possibilities of 
|numerical errors. There are 25 such tables and 
| 48 diagrams, and in all those which involve heat 
| quantities values are given in Fahrenheit units 
| and repeated in Centigrade units, this commendable 
| procedure being also followed in the text. 
Numerous worked examples are given showing 
‘applications of the theory and data to practical 
| design, and here the author’s experience has enabled 
lhim to s-lect the kind of example which will be 
| helpful in practice. 

| While it is difficult to single out any particular 
| portion of the book for special commendation, it is 
probable that the chapters on theory of gas flow, 


types With large bridges the conditions are often such | principles of heat transfer, and practical solution 
embodies characteristic features, and Mr. Rudorff | that «esthetic questions are automatically solved. | of heat-transfer problems will be studied with keen 
has classified in this book the various types and has With smaller structures this is not so often the case, | interest both for the lucidity of exposition and for 


and there is a common temptation to face a very 
flat reinforced-concrete arch with false voussoirs 
in a manner which gives an appearance of weakness 
that really does not exist. The authors’ treatment 
of this subject will be found interesting and instruc- 
tive, and they illustrate this part of their work 
with views of old bridges successfully treated to 
bring them up to modern requirements. 

This portion of the work represents by no means 
the major portion of the book, which provides a 
most exhaustive treatment of the theory of design 
and of the construction of reinforced-concrete 
bridges. The present edition is not merely a 


and space occupied, elimination of operating troubles | reprint of the first. It has been brought thoroughly | mittently leads to useful suggestions for striking a 


the important data incorporated. Inverted dia- 
grams are shown giving analogies between hydraulic 
flow and gas flow in a furnace, but while these 
give useful preliminary ideas their limitations are 
clearly stated. The importance of gas radiation 
is emphasised and a useful nomogram, constructed 
from data in Schack’s curves, is included. It is 
doubtful whether the author’s statement that a 
luminous flame consists of a cloud of incandescent 
particles of carbon will meet with general accept- 
ance in view of the researches by Bone and others 
into the nature of flame. The discussion of the 
insulation of furnaces which are operated inter- 
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balance between heat storage due to thick walls and 
heat losses due to thin walls. 

\ comprehensive table of properties of the more 
important refractories is included in the chapter 
on these materials, giving data on such important 
properties as resistance to spalling and resistance 
to slags, and another vives the characteristics of 
tvpical refractory insulators. 

In so comprehensive a work an adequate index is 
indispensable, and in this case the index, occupying 
IS pages, is thoroughly satisfactory Lists of 
tables and important diagrams are also given 
separately ; in fact the author has studied in every 
way the convenience of the busy man who requires 
lucid explanations without excessive detail and 
easy access to the particular information he desires. 





MECHANICAL EQUIPMENT OF THE 
G.P.O.; MOUNT PLEASANT SORT- 
ING OFFICE, LONDON. 

(Concluded from page G38.) 


CONTINUING our account of the conveying 
Parcels Sorting Office at Mount 


Pleasant, three long conveyors shown in Fig. 67. 


svstems of the 


page 635, ante, and not yet dealt with are connected 
with the transport of bags o, parcels to and from 
the Post Office Railway. Conveyors 17 and 18 

th pick up from the East Yard and deliver to 
he underground station of the railway. one to 
the westbound platform and the other to the 
eastbound platform. The bags of already classi 
lied parcels which arrive by van at the East 
Yard are deposited on one or other of the con 
veyors through the openings seen in the extrem 
background of Fig. 59, Plate XXIX, ante, to the 
right. The two men in the centre of that illustration 
are handling such material, which has not, of course, 
to be discharged in the chutes at the edge of the 


Dovusie-SprraL Cuure to THE Post Orrick RatLway. Fig. 88, 


platform for delivery to the sorting glacis. In 
addition, both conveyor 17 and conveyor 18 receive 
bags of sorted parcels at different points through 
chutes in the ground floor of the office. These con- 
veyors are situated in the basement and both make 
a right-angle turn. ‘The junction of conveyor 17 
is seen in Fig. 66, Plate XXIX, ante, this illus- 
tration being interesting as showing the nature 
of the drive and tensioning gear employed on the 
conveyor belts generally. The drive is by a 7-5-h.p. 
motor through a countershaft which provides speed 
reduction. The head pulley of the belt on the 
left is driven from the countershaft by chain. 
Bevel gear between the head pulley just mentioned 
ind that on the right transmits the drive from one 
to the other. Push-button control is provided. 
Conveyors 17 and 18, both of which are 3 ft. 
wide and run at a speed of 200 ft. per minute, 
terminate at a double spiral chute loading to the 
railway platforms and having a_ vertical depth 
of 53 ft. A view of this chute is given in Fig. 79, 
above In this, the end of 
at the top with the beginning of its spiral chute 
below it, the latter being joined by a smaller one, 
seen at the top right, which leads from one of the 
ground-floor feeding openings previously referred 
to, and, together with a similar chute on conveyor 
17, can be used to feed bags direct into the spiral 
chutes should conveyors 17 and 18 break down. 
In connection with the construction of the double 
spiral chute it is of interest to note that many of 
the chutes leading from the primary sorting hoppers 
are of a spiral character and the same method of 
forming the bottom surface is adopted in both 
CASES, \ view of some of the hopper chutes is 
given in Fig. 80 for purposes of comparison. The 
end of one of the two spiral chutes debouching on 
the railway platform is seen in Fig. 81, opposite. The 
slope of the chutes is such that little checking of the 
flow occurs. The short convevor belt seen in Fig. 81 


convevor 18 is scetr 





‘HUTES TO DISTRIBUTING CONVEYORS. 


picks up the bags at the foot of the chute and runs 
at such a speed that they can be loaded readily 
into the wheeled containers shown, the latter 
being then run aboard the train drawn up at the 
platform. It may be mentioned here that the 
containers now used differ from those illustrated in 
the account of the Post Office Railway given in 
ENGINEERING, vol. cxxv, page 92, ef seg (1928), 
such improvement in detail from experience in 
use being characteristic of the Post Oftice adminis- 
tration of its mechanical equipment. 

The other conveyor connected with the railway 
consists of two parts, viz., conveyor 2a, which rises 
from the platforms to the basement of the sorting 
office and conveyor 19 which runs through the 
basement and finally emerges at the level of 
the East Yard platform. These conveyors handle 
already sorted bags which pass through the office 
without needing other treatment than a check. 
Convevor 2a is 3 ft. wide, runs at a speed of 180 ft. 
per minute, and is inclined throughout its length. 
Its loading point is illustrated in Fig. 82, opposite. 
The loaded container received from the train is 
wheeled into a pivoted frame at the foot of the 
conveyor. The frame is then tilted so that the 
bags fall out of the container on to the belt which 
discharges, by means of a chute, to the loading 
point at conveyor 19. This conveyor of the same 
width as conveyor 2a, viz., 3 ft., runs at a speed of 
200 ft. per minute and discharges on to a slow- 
moving belt, of the type already referred to, situated 
in the north corner of the East Yard platform. 

One other conveyor yet to be mentioned is 
conveyor 16, seen in Fig. 67, page 635, ante, in 
the west corner of the South Yard platform. This 
elevates parcel bags arriving at the platform to the 
foreign parcel section situated on the first floor of 
the building. It consists chiefly of a twin-band 
riser conveyor running at a speed of 150 ft. per 
minute, and discharging by means of a chute on 
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office 3,430 ft. These figures refer to the top strand 
only, the return strand with its tensioning loops 
not being included, nor the corrugated belts on the 
‘riser conveyors and their independent drives. In 
| the parcels office, there are 27 motors, ranging in 
| size from 1 h.p. to 10 h.p., and developing a total of 
180-5 h.p. In the letter office, there are 50 motors 
with a range of from 0-5 h.p. to 5-0 h.p., and a total 
output of 133-5 h.p. The power supply to both 
| offices is direct-current, the three wire system being 
|used, so that two voltages are available. Motors 
up to 0-5 h.p. run, at 220 volts, and those larger 
than this on 440 volts. Push-button control, both 
direct and remote, is, in general, employed, while a 
system of interlocks and warning and signalling 
| devices ensures the safe running of the conveyor 
| belts. 

The problems connected with conveying systems 
in the General Post Office establishments are in 
| several ways more difficult of solution than those con- 
nected with industrial plants. The latter are usually 
| called upon to handle products of uniform bulk and 
weight as compared with an extraordinary variety 
in the shape, size and weight of parcels passing 
through the post. This variety extends to letter 
and packet handling. Unless actually witnessed, 
| it is difficult to credit how widely letters passing 
| through a sorting office vary in size, a fact which 
| is bound to slow down the letter facing and stamp- 
| cancelling operations from what they would be 
|if a more uniform size of envelope were in general 
use. It would seem unfortunate, from this point 
|of view, that no attempt was made in the very 
learly days of the Post Office to enforce a standard 
| size, perhaps something after the Mulready envelope. 
| As it is, more use might be made, for personal cor- 
'respondence at all events, of the envelopes with 
|embossed stamps sold at all Post Offices, but a 

















general feeling seems to be that they would not 
match the user’s notepaper, although this is not a 
very real objection. The size and shape of catalogue 
material coming over the packet conveyors is, again, 
amazing. Anyone who has a collection of cata- 
logues cannot but be irritated by the discrepancy 
in size and shape, as they are arranged in his 
shelves. For that reason alone, the standardisation 
which has often been urged, would be advantageous, 
quite apart from the fact that it would undoubtedly 
enable packets to be handled even more rapidly 
than they are now. 

Although we have dealt, in this and the preceding 
articles, with the mechanical equipment of the 
Mount Pleasant Sorting Office, it should not be 
inferred that it is the only establishment so fitted. 
/On the contrary, mechanical equipment is used in 
|a number of large provincial offices, e.g., Birming- 
|ham, Manchester, Bristol, &c., and, until Mount 
Pleasant was re-arranged recently, the South- 
Eastern District Parcels Office at Southwark, 
London, held pride of place for the completeness 
of its equipment. The glacis system is also used 
here, but the arrangement differs from that at 
Mount Pleasant, as two of the sorting selections are 
embodied, at its foot, in the glacis itself, a further 
six being in a fitting on the floor parallel to the glacis. 
This arrangement permits all the conveyor belts 
to be above ground, but, as the openings for the 
selections form practically a vertical face, a large 
|number of subsidiary conveyors are necessary to 





Fia. 82. Loapinc Enp or Conveyor From Post Orrice RatILway. connect with the main distributing conveyors. 


to a short conveyor running at 80 ft. per minute, 
all the belts being 3 ft. 6 in. wide. There are, 
of course, a number of manual operations in- 
volved in the sorting of the parcels and these 
require appropriate apparatus, e.g., bag-opening 
tables, secondary-sorting frames, and so forth, 
but, as this account deals with mechanical equip- 
ment, no comment is here called for beyond that, 
while the organisation is good, it can no doubt be 
rendered still more efficient when the mechanisation 
is further applied. To this end, we understand, 
experiments have been made with a parcels-sorting 
machine employing new principles, which further 
reduces the manual effort in sorting and makes 
possible an adequate number of selections. Other 


| There is a total length of approximately 2,320 ft. of 
. It will be noticed from the various views | Conveyor belt, measured on the top strand only, at 
| given that the parcels conveyors, except the slow- | the South-Eastern Parcels Office, and 17 motors, 
moving ones, all run in troughs. The details of | developing a total of 95 h.p. are involved. There is 
construction do not depart widely from normal | One twin-band _Tiser conveyor and the outward. 
practice. The belts themselves are of woven cotton | bound van-loading system makes use of a swivelling 
of the best quality obtainable. They are stretched | balanced chute, the platform level being below the 
| before fitting, that is, independently of the tension- | level of the discharge end of the conveyor concerned. 
| ing gear and are so spliced that there is no increase | In detail, the construction of the conveying system 
of thickness at the joints. The thickness is generally | i much the same in both these parcels offices. 
4 in. for belts up to 2 ft. wide, while above that! We could not, of course, have dealt with the 
width it is either j in. or } in. So far, there have | conveying systems described above in such detail 
been no major troubles in use, but only prolonged | without the very willing co-operation of those 
| experience will show whether the material is entirely | responsible for their construction. In particular we 





| satisfactory from the points of view of relatively long | wish to record our greit indebtedness to Sir George 
| life and comparative silence in operation. These | Lee, O.B.E., M.C., M.I.E.E., Engineer-in-Chief of the 


experiments are, moreover, being made in the | comments apply also to the belts employed in the | General Post Office, for his kind permission to publish 
letter office to simplify the transport of the primary- | letter-sorting office. The total length of conveyor | this account and to make use of the photographs 


rted letters to the tray conveyors. 





helts in the parcels office is 4,580 ft., and in the letter | and drawings reproduced in connection with it. 
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ing equipment is the provision of a lever in the | lighter steering, as well as the reduction of the 
driver's compartment, by means of which the | tendency for road shocks and vertical motion of the 
front-hinged bonnet top is lifted and lowered, and | front wheels to be transmitted to the steering 


THE NEW YORK NATIONAL 
AUTOMOBILE SHOW. 


In discussing the motor exhibition at Earl's 
Court on page 481, ante, a brief reference was made 
to certain characteristics of American cars. Current 


locked in place, so that access to the engine is 
possible only when the car is unlocked. Vee-type 
technical advances in American design could be | Windshields again predominate, but they have 
examined in greater detail at the National Auto- | 8e@ter height and breadth to provide greater 
mobile Show, held at the Grand Central Palace, | Vision; while blind spots in the driver's compart- 
New York, from November 11 to November 18,|™ent have been further reduced by the use of 
where there was naturally a much greater number | ™ore slender corner posts. The tendency of — 
of American models than were to be seen at the | manufacturers to introduce larger doors is in 
Earl's Court Exhibition. As stated when dealing | evidence, together with the elimination of running 
with the previous exhibitions at the Grand Central boards. Where retained, the boards are partially 
Palace. the New York Show serves to indicate | 0° completely concealed by flaring the lower ends of 
business conditions in the United States, while | the doors in a smooth curve. The elimination of 
events which transpire in New York during the proturberances at the rear, 80 that the luggage 
Automobile Show frequently indicate tendencies in | COmpartment is provided without a break in the 
economics and business in the Western Hemisphere. | ine from the roof, constitutes another improvement 
The 1938 Show was held some two weeks later |i" design. The luggage compartments are again 
than the 1937 event, while simultaneously with the | enlarged, and usually contain the spare tyre, 
exhibition held at the Grand Central Palace, four although some makes are provided with well 
other shows of considerable importance were held | ™™ountings in the wings. In many cases, the 
in New York, comprising the National Motor Truck | interior of the luggage compartment is illuminated 
Show at the Port of New York Authority Building,| When the compartment door is opened, while 
the Ford Motor Company exhibit, in their own license plate brackets and lights are combined with 
building in Broadway, the special General Motors’ the handle of the luggage compartment in some 
display at the Hotel Waldorf-Astoria, and the | ™4kes. Following the trend of previous years, body 
Chrysler Corporation exhibition at the International | ™eTiors are more roomy, 80 that six passengers, 
Salon in the Chrysler Building. | three in front and three in the rear seats, can be 
The automobile industry is now considered the | #*commodated in even the lower-priced cars. In 
most vital single industrial factor in the American | ™#ny cases, the conventional gear-change lever has 
economic system, and it is estimated that one out been eliminated through the use of remote-controls, 
of every seven persons employed on production in while in other cases, where the normal gear lever 
the United States owe their occupation directly or | * retained, remote control is offered as extra 
indirectly to motor vehicles, while the automobile | ©44!pment, placed adjacent to, or on, the steering 
industry consumes 20 per cent. of the steel produced column. Provision for the installation of a heater 
in the United States ; more than 72 per cent. of the | ™ the rear compartment in a recess under the rear 
plate glass ; 90 per cent. of the petrol ; and 42 per | 84¢ cushions has been made in some cars. 
cent. of the lubricants. The industry also absorbs} As regards the suspension, there is a tendency 
about one-quarter of the glycerine produced ; 31 per | toward greater use of coil springs in the 1939 models, 
cent. of the lead ; 28 per cent. of the nickel; and | 80 as to give the softer riding which this form of 
40 per cent. of the mohair, and many other products | suspension provides. At least two manufacturers 
In reducing the | have used coil springs in the rear, one of them 
having adopted this policy for their 1938 models. 
The extended use of coil springs in the front, 
policy, interrupted in 1937, when, on account of | however, in connection with the “ wish bone ” type 
rising wage and material costs, prices were increased | Of suspension, which is now universal for the inde- 
over those of the previous year. It may also be | pendent suspension of the front wheels, is noticeable. 
pointed out that in spite of the increasing size and | Leaf springs are used in some cases with independent 
quality of the cars throughout the period, the average | front-wheel suspension, and they are retained in all 
retail price of passenger automobiles in the United | but two makes of cars in both rear and front 
States was reduced from $1,007 in 1925 to $704 in | suspension not of the independent type. At least 
1937, before the increases in the prices of the 1938 | one car has what is sometimes termed a “ progres- 
models came into effect. In order to visualise the | sive” rear spring of the leaf type, which is more 
flexible under light than under heavy loads, or, 
it may be pointed out that on the average, the | in other words, becomes stiffer as it is deflected. To 
maximum horse-power of engines has been nearly | accomplish this, the shorter leaves of the springs 
doubled since that year; that horse-power per| are given less camber, or are made straight, or 
cubic inch of engine displacement has been increased | nearly so, so that as the longer leaves are deflected 
80 per cent.; and that compression pressure has | under loads, they are progressively made stiffer as 
been raised 70 per cent. While this progress has | contact with the shorter leaves is increased. On 
been made in the direction of providing a better| cars with soft springs, stabilising bars are again 
average car performance, and, as a result, cars| used to avoid side-sway, and in one make this bar 
have been made about 30 per cent. larger and | is directly connected to the steering knuckles, so as 
heavier, yet efficiency, as reflected in fuel consump- | to produce a self-righting tendency by bringing the 
tion, has been very appreciably increased. front wheel back automatically to the straight ahead 
There are few examovles of radical departures | position, when deflected therefrom either inten- 
from established convention in the design of the | tionally or by outside influence, thus providing an 
1939 American body or chassis, although there are | additional element of safety. 
Many parts having motion relative to the chassis, 


in widely varied proportions. 
prices of some of the 1939 models, the American 
automobile industry is resuming its traditional 


improvements in American motor cars since 1925, 


an unusual number of alterations in the details of 


design, some of which may be classified as refine- | such as stabilising bars and spring shackles, are | 


ments, while others involve a complete re-design of | now generally provided with flexible rubber mount- 
certain units. Special emphasis has been placed on | ings, which act as cushions, and also render lubri- 
riding comfort, on safety, and on improved appear- | cation unnecessary, as well as having a tendency to 


wheel. In addition, the latter is now frequently, 
constructed of flexible material, or supported by 
flexible steel spokes. The over-drive has been 
improved, and is now available on a greater number 
of cars. The over-drives on current models are 
designed to be brought into operation at 25 m.p.h. 
to 35 m.p.h., instead of at 40 m.p.h. to 45 m.p.h., as 
heretofore, so that they can be employed in practi- 
cally all driving conditions except relatively dense 
city traffic, in which tke over-drive is usually out 
of operation in order to facilitate more rapid 
acceleration. The changing of the over-drive from 
the operative to the inoperative position is accom- 
plished by an electro-magnetic device which cuts 
out the over-drive when the accelerator is pushed 
fully down. The over-drive returns to the operative 
position when the foot is lifted from the accelerator, 
and remains there so long as the car speed exceeds 
the cutting-in speed of the over-drive. 

Although there are numerous minor refinements 
in engine design, yet, on the whole, engines used 
in the 1939 models have undergone less alteration 
than for several years. Among the advances in 
engine construction which may be mentioned are 
pistons and rings with more wear-resistant surfaces, 
better oil seals, improved mountings, better water 
pumps with ball bearings lubricated for the esti- 
mated duration of their life, fans which operate with 
less noise, rubber-mounted balancers and the use of 
non-crystallising bearing metals. Automatic chokes 
and temperature controls have been applied to 
carburettors, with a resulting improvement in 
operation, and some of these have provision for 
reducing surging of the petrol in the fuel container. 
|In some instances, clutches have been completely 
re-designed. Variations in design are chiefly to be 
found in the disc or plate-spring type. It has been 
found that a flat or somewhat conical disc at a 
suitable temper with radial cuts makes a very satis- 
factory spring for this type of clutch. Pressure on 
the clutch pedal has been reduced through minor 
changes in design, so that following on previous prac- 
tice, further reductionsshave been made in the pressure 
which must be exerted on the clutch. The ventilation 
of clutches to promote longer life through the rapid 
dissipation of heat caused by slipping, is provided 
in some of the new models. Few changes are to be 
noted in brake design, although there are minor 
modifications on most cars, and further progress in 
the development of lining material with a high 
coefficient of friction or greater wearing resistance 
is to be noted. The use of hydraulic brakes is now 
almost universal on American cars. 

The charging rates for batteries have been 
|further increased so as to provide for the extra 
|load imposed by additional new accessories, and 
| over-filling is now impossible in many cases owing 
|to the construction of the batteries. In general, 
| the batteries are now placed in the engine compart- 
_ment, or other pdsition which does not necessitate 
disturbing occupants of the car when it is necessary 
to give the battery attention. One maker offers a 
neat direction signal by dividing the rear stop-light 
into two horizontal arrows, with a finger control at 
| the steering column. At least two manufacturers 
have equipped their 1939 models with air-condi- 
| tioning systems, which filter the incoming atmo- 
sphere, and one of these is incorporated in the 
| heating device so as to control the temperature in 
| cold weather. 




















ance. Streamlining has been modified with these | damp out vibrations and to prevent chattering.| ‘fue inreenaTional ENGINEERING CONGRESS, GLAS 


points in view, and the somewhat massive body work | The position of the springs with reference to the 
of former years has been reduced to produce better | chassis axles has been changed in certain instances | 
visibility ; while windshields have been increased |to prevent side-sway, and to improve the road- | 


in glass area. ‘The more general use of radiator 
grilles is a distinguishing characteristic of the 1939 
models. Another noticeable change in the frontal 
appearance of the new models is the greater use of 
flush-type headlamps, although a number of cars 
retain the streamlined type of headlamp, mounte | 
between the wings and hood with companion 
parking lamps. The radiator grilles of many 1939 
models are vertical, while at least one manufacturer 
again employs the forward sloping radiator grille 
introduced in 1937. One innovation in bonnet-lift- 





holding characteristics. The use of rubber mount- 
ings between the chassis and body has been extended 
to several makes of cars, and these are sometimes | 
placed at points where the chassis frame vibrates | 
least, so as to eliminate any tendency of minor | 
chassis vibration to be amplified through trans- 
mission to the larger body areas. Steering systems | 
have been altered in detail, largely because of | 
changes in suspension systems, the alterations being | 
mostly in the linkage connecting the steering gear | 
to the wheels. The new arrangements result in 





cow.—The accounts of the International Engineering 


| Congress, held in Glasgow from June 21 to June 24 


last, have now been completed, and show that the attend 
ance was 970 persons, of whom 552 were members and 
118 were overseas delegates or honorary members. 
Twenty-two countries were represented at the Congress. 
The net income from registration fees was 1,773l., which 
was supplemented by 641. of miscellaneous income. The 
peineipel items of expenditure were: Office expenses, 
general printing and postage, 8611. ; admission and rents 
charged by the Glasgow Exhibition authorities, 117l. : 
transport and catering, 688/.; and printing of Trans- 
actions, 6061. The deficit is being met by the ten 
technical institutions which co-operated in organising 
the Congress. In connection with the publication of the 
volume of Transactions, in particular, the Committee of 
the Congress acknowledges the valuable assistance re- 
ceived from the Institution of Mechanical Engineers. 
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LABOUR NOTES. 


At a conference in London on Tuesday, last week, 
the Engineering and Allied Employers’ National 
Federation gave their reply to the claims of the Amal- 
gamated Engineering Union and the National Union 
of Foundry Workers, for an increase of wages and 
restoration of the pre-1931 conditions of payment for 
piecework, overtime and night-shift work. At the 
close of the meeting it was announced that Sir Charles 
Craven, the president of the Federation, had presided, 
and that Sir Alexander Ramsay, the Director, had 


given ‘“‘a detailed reply to the case put forward by | 


the unions,” and that the unions had indicated that 
they would consider the statement. It is understood 
that in the reply it was pointed out that although some 
sections of engineering were busy on armaments work, 
the general state of the industry left a good deal to be 
desired. Attention was drawn to the state of the 
export branches, which, the union representatives were 
reminded, were particularly sensitive to the effects of 
increased costs. The opinion of the employers, it was 


added, was that the claims should not be pressed. A | 


meeting of the Amalgamated Engineering Union’s 
National Committee will probably be called early in the 
New Year to consider the matter. This body deter- 
mines the policy of the union. Later in the day, the 
employers met the representatives of the Joint Trades 
Movement, to which the Amalgamated Engineering 
Union and the National Union of Foundry Workers are 
not affiliated. The reply to their claims for increased 
wages and improved conditions was, in effect, similar 
to that given at the earlier conference, and, according 
to an official statement. consideration of the matter 
was adjourned. 

In November, the Home branch membership of the 
Amalgamated Engineering Union increased from 


330,880 to 334,753, and the Colonial branch member- conform generally with those prevailing in the respective 
| communities, the hourly rates varied from yard to 


Ship decreased from 35,204 to 34,918. The number 
of members in receipt of sick benefit increased from 
3.466 to 3,574, and the number in receipt of super- 
annuation benefit from 14,058 to 14,139. 


3.862, and the total number of unemployed members 
from 9.798 to 9.352. 


The writer of an editorial note in the December issue 


of the Amalgamated Engineering Union’s Journal | navy yards amounted, the authors of the Survey state, 


doubts that the circulators of stories about an insuffi- 
ciency of skilled engineers honestly believe them to be 
true. If they do, he says, the union’s employment 
and under-employment figures may serve to dispel 
their fears. “For some time,” he continues, ‘ the 
Ministry of Labour has been refunding Unemployment 
Insurance Benefit to the union of about 5.0001. a week 
in respect of proved unemployment, ignoring entirely 
those unfortunates who have been unemployed for so 
long and who manage to remain alive with the help of 
Unemployment Assistance. If we assume that an 
average of ll. a week is paid to each claimant for 
State benefit, we can show 5,000 men, mainly fully 
skilled, for whom no employer can find profitable use. 
As time elapses, the force of our original objection to 
dilution-—that it should be opposed until the best and 
fullest use was made of this trained skill, becomes 
more apparent. Our experience convinces us that 
those prone to offer advice on these matters are fre- 
quently those least competent to give it. One problem 
facing the union is the stark fact that for the four 
weeks ending November 25, nearly 100,000 days’ 


The number | next. On the Atlantic Coast, New York had the highest 
in receipt of donation benefit decreased from 4,157 to | rates, followed by Boston and Portsmouth (N.H.), 


| 
| 





unemployment among our own members has been 
recorded and paid for by the Ministry of Labour.” | 


“If we are asked,” the Journal’s contributor con- 
tinues, “for concrete examples, we may point to) 
Accrington, where we have approximately 700 un- | 
employed ; Newark, Otley, Keighley and Huddersfield, | 
where discharges and short-time working are rampant. | 
Some railway centres have worked under a short-time | 
system for a considerable time. These illustrations 
from essentially engineering centres by no means 
exhaust the subject and are only mentioned as some- | 
thing for our detractors to think about. Building new 
factories in isolated districts, tearing men away from 
their kith and kin, rooting up lifelong associations, only 
irritate the sore. The obvious remedy is to take the 











work where the men are, and it should not be beyond | hours. 


the wit of the Government advisers to evolve a work- | 
able scheme to ensure that where men, machinery and 

organising ability exist, the fullest use should be made 

of them.” 

Representatives of the shipbuilding trade unions 
affiliated to the Confederation of Shipbuilding and 
Engineering Unions met Members of Parliament for 
the shipbuilding areas at the House of Commons last 
week. Mr. William Westwood, the president of the 
Confederation, said that unless something was done 
for the industry by the Government, there would soon 





|in Argentina, Brazil, Ecuador and Mexico. 
|hours for minors are stipulated in the legislation of 


named. 


| be a dozen Jarrows in the country. Twenty years ago, 
| the industry employed 312,000 workpeople ; to-day, 
| the number was 171,920. At one time we built more 
| than 80 per cent. of the world’s shipping ; to-day, the 
| proportion was 31-6 per cent. Unless some remarkable 
| development took place, Mr. Westwood declared, the 
industry would before long be employing only 25 per 
cent. of its capacity. It was agreed that an all-party 
deputation, including officials of the Confederation, 
should seek an interview on the subject with the 
| President of the Board of Trade and the Minister for 
| the Co-Ordination of Defence. 


| The Ministry of Labour states that, between Octo- 
| ber 17 and November 14, the numbers of unemployed 
| workers on the registers increased by 9,775 in the 
| London area, 8,612 in the South-Eastern area, 3,823 in 
| the South-Western area, 4,430 in the North-Eastern 
}area, 4,507 in the North-Western area, 1,824 in the 
| Northern area, 8,989 in Scotland and 7,999 in Wales. 
| They decreased by 3,092 in the Midlands. 


An interesting survey of the earnings and working 
| hours of the employees in United States navy yards 
|has been carried out by the Division of Wages, Hours 
| and Working Conditions of the American Bureau of 
Labour. The investigation took place in August, 1936. 
At that date, it is stated, the 32,575 civilian employees 
|in the eight United States navy yards had actual 
hourly earnings averaging 92-7 cents. This average 
covered an extensively wide range of individual earn- 
ings, namely, from 31-1 cents to 2-75 dols. In terms 
of occupational groups, the averages ranged from 47-9 
|cents for apprentices, to 31-4 dols. for supervisory 
| employees. In view of a statute enacted by Congress 
in 1862, providing that wages in navy yards must 





yard. The highest rates were paid in the Pacific Coast 
yards with Mare Island in the lead and Puget Sound 


Philadelphia, Norfolk and Charleston in the order 


The average weekly hours of all employees in the 
to 39-6. Salaried employees, in other words, those | 
employed as draughtsmen and inspectors, had a_re- | 
gular working week of 39 hours, while the per diem 
workers, who constituted the majority of the labour 
force, had regular hours of 40 per week. Average earn- 
ings per week of the employees were between 36 to 38 
dols., with the great bulk (75 per cent.) paid between 
25 dols. and 45 dols. Due to the slight differences in 
weekly hours between the various occupational groups, 
their average weekly earnings were in close correlation 
with their hourly earnings. Apprentices were lowest 
with average weekly earnings of 19-03 dols. ; super- 
visors received the highest average of 56 dols. 


The Monthly Review of the United States Depart- 
ment of Labour states that all Latin-American coun- 
tries which have legislated on the length of the working 
day for industrial workers, set eight hours as the 
normal working time. Several make some provision 
for overtime. Overtime is limited to two hours in 
Chile, the Dominican Republic, Ecuador and Paraguay, 
but varies in other countries. For night work, seven 
hours constitute the normal or maximum working time 
Shorter 


Argentina, Colombia, Costa Rica, Cuba, Mexico, Peru, 
Uruguay and Venezuela, while a six-hour day is pre- 
scribed in Argentina and Paraguay for unhealthful 
work. Thirteen of the countries (Argentina, Brazil, 
Chile, Colombia, Cuba, the Dominican Republic 
Ecuador, Guatemala, Haiti, Mexico, Paraguay, Uru- 
guay and Venezuela) define the normal or maximum 
working week as 48 hours. Peru provides for a 45-hour 
week for women. Three countries (Argentina, Chile and 
Ecuador) make provision for a compulsory Saturday 
half-holiday, and five (Cuba, Mexico, Paraguay, Uru- 
guay and Venezuela) for an optional one, so that in 
practice the working week is frequently less than 48 





Extra pay for overtime, the Review goes on to say, 
is provided in the legislation of Argentina, Bolivia, 
Chile, Colombia, Costa Rica, Ecuador, Guatemala, 
Mexico, Paraguay and Venezuela at rates ranging in 
the various countries from time and a quarter to double 
time. The rate is subject to special agreement between 
employers and workers in Brazil, Panama, Peru and 
Salavdor. Under the laws of the Dominican Republic, 
the employee is given an option of receiving pay at 
regular rates for overtime or having a compensatory 


the remaining countries do the Acts contain specific 
provision as to the rate of pay for overtime, though 
in Cuba and Uruguay compensatory time off is given 
for overtime on certain office work. 


Resolutions on the subject of the forty-hour week. 
submitted to the Luxemburg conference of the Inter- 
national Transport Workers’ Federation by the Argen- 
tine Railwaymen’s Union and the Belgian Transport 
Workers’ Union, were referred to the Sectional con- 
ferences for preliminary consideration. When the 
report of the sectional conferences was received, the 
Congress adopted the following resolution :—‘ The 
Congress re-affirms the necessity of intensifying the 
struggle to secure for the workers and employees of all 
kinds of transport a forty-hour week without reduction 
of earnings. It bases its claim, among many other 
reasons, on the degree of technical progress which has 
been reached and the existing unemployment. It urges 
affiliated organisations to carry on propaganda cam- 
paigns, with a view to realising this legitimate desire 
of the working class, and in particular calls for such 
campaigns to be undertaken in the different countries 
in those industries for which in some countries the 
forty-hour week has already been secured, such as the 
docks in Belgium and France, and shippinz in France.” 


An amendment by the Netherlands Transport 
Workers’ Union to delete the words * without reduction 
of earnings ” was withdrawn after it had been stated 
on behalf of that union (according to the report of the 
sectional conference for dockers submitted to the plenary 
session) that a reduction from 48 hours to 40 in the 
week without reduction of wages would involve an 
increase of 17 per cent. in wages, and that where ports 
were in competition with one another it was not likely 
that a reduction of hours could be obtained if wage 
costs were appreciably higher in one port than in those 
of neighbouring competitors. A similar view had 
been expressed by the representatives of the Nether- 
lands railwaymen, who had stated in the conference of 
the Railwaymen’s Section (according to the report 
submitted to the plenary session) that it would be 
necessary to eliminate the competition of road transport 
workers by raising their wages to something like the 
railwaymen’s level, but that the possibility of getting 
the 40-hour working week at the cost of some sacrifice 
of wages should not be excluded entirely. 


Industrial and Labour Information states that the 
Lyons Group for Medical, Philosophical and Biological 
Studies, comprising doctors, moral philosophers and 
sociologists, who meet to study in common certain 
borderline problems affecting their respective scientific 
fields, intends to devote its activity in the near future 
to medical problems in industry. Eleven lectures by 
specialists have been arranged on various questions, 
concerning chiefly general industrial and medical 
problems, vocational guidance and selection, industrial 
hygiene in general, industrial —psycho-physiology, 
women’s work, work of young persons, agricultural 
work, intellectual work, workers’ spare time, &c. 


According to a communication received by the 
International Labour Office at Geneva, the subject of 
“Occupation and Clothing ’’ was discussed by the 
German Society for the Protection of Labour at a 
recent meeting in Frankfort. The general question was 
considered, and also its effect in certain industries— 
including the following risks: High temperature ; 
damp, ecld and bad weather ; the conditions in which 
underground work is carried on ; the conditions under 
which X-rays and radium are employed ; and hospital 
work. The economic and social-political aspects of the 
question were also discussed. 


A report on the subject of child labour in the Southern 
States of America, submitted to the President by the 
National Emergency Council, records that the census 
of 1930 showed that while, in the country as a whole, 
(including the South) 4:7 per cent. of the children 
between ten years and fifteen years of age were 
employed, in the South 10-8 per cent. were employed. 
In the same year, 94 per cent. of children between 
these ages were attending school in the country as a 
whole, and 90 per cent. in the South, but generally for 
much shorter school terms than in other sections of the 
country. At the same time, while 1-9 per cent. of the 
population of the northern and central States were 
illiterate, the illiteracy rate of the southern States was 
8-8 percent. The report declares that these conditions 
are part of a vicious circle; relatively backward 
economic conditions with low wages to adults, cause 
a demand for gainful employment for children and 
their cheap labour, competing with the labour of 





shorter working day on succeeding days. In none of | 





adults, and keeping down the wages of the latter. 
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Dec. 16, _1938.] ENGINEERING. 703 
ARTICULATED RAILCARS FOR THE ARGENTINE STATE RAILWAYS. 
CONSTRUCTED BY MESSRS. GANZ AND COMPANY, LIMITED, ENGINEERS, BUDAPEST. 
__ Fig.6. } Fig. 7. 
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framing are of chromium steel, having a tensile il r 
strength of 32 tons to 39 tons per square inch and an | : yt) § { 
elongation of 19 per cent. to 21 per cent. The yield | 2. NS. DVS Y 


point of the material is 22 tons to 25 tons per square | 
inch. The underframe is constructed partly of stand- | 
ard rolled profiles and partly of special profiles stamped | 
from thin sheets: Some of the girders are built up | 
from angle irons and plates welded together, and | 
designed to utilise the material to the greatest ad- | 
vantage. The carriage ribs are plates, 2-5 mm. thick, | 
formed into channel-shaped profiles, and these are | 
arranged in such a manner that the external sheathing | 
is welded together at the flanges, giving a high degree of | 
mechanical strength to the transverse car-body con- 
nections. The external sheathing consists of 2-mm. 
sheets of steel alloyed with copper, increased to 6 mm. | 
on the streamlined front surface. Sheets of similar | 
material, 1-5 mm. thick, are employed for the roof 
sheathing, these sheets being coated with zine and 
aluminium applied by the ‘“ Schoop” process. The 
external sheeting is carried down below frame level, 
as shown in Figs. 1 and 3, to approximately the | 
centre line of the axles to diminish air resistance set 
up by eddies. At the entrances, the main sole-bars 
are interrupted to enable steps to be fitted, the 
mechanical strength being maintained by the supple- 
mentary strueture shown in Figs. 6 and 7. 

As already stated, the power bogies, one of which is 
illustrated in Figs. 4, 5,9 and 10, carry the complete 
motive equipment, consisting of the engine, main 
clutch with reversing gear, the change-speed gear 
and the axle drive. The concentration of the whole | 
motive equipment on the power bogie results in a 
load of about 35 tons, and, as stated, this is distributed 
over three axles. ‘To ensure satisfactory guidance in the | 
rails, with good resiliency and damping, it was necessary | 
to provide for as uniform a distribution as possible | 
of this weight over the three axles. In addition, it 
was necessary to arrange the third axle in such a way | 
as to ensure easy erection and good accessibility of | 
the motive equipment. Finally, in view of the existing 
curves and to promote good riding, it was necessary that 
an optimum fixed bogie wheelbase of 3,950 mm. 
should not be exceeded in any cireumstances. The 
lay-out of the bogie is shown in Figs. 9 and 10. The 
two external axles are constructed as normal motive | 
axles. The wheels have a tread diameter of 920 mm., | 
and are pressed on to axles of chromium-nickel- | 
molybdenum steel carried in double-row spherical | 
roller-bearings. The middle pair of wheels, which | 
have a tread diameter of 750 mm., is located almost | 

| 
| 


| 


exactly below the centre plate. The arrangement of 
the mechanical equipment, and particularly the driving 
shafts to the motive axles, did not permit ofa straight- 
through axle for the middle wheels, and a non-rotating 
axle is therefore employed in this position, of which 
the lower part has been cranked downwards to leave 
space for the cardan shafts. This axle is supported in 
bearing blocks guided in pedestals welded to the main 
sole-bars of the bogie, and is fixed in the blocks 
by means of pins in the ends of the axle, as shown in 
Fig. 8. The wheels rotate on two roller bearings mounted | 
on the fixed axle. The hubs of the wheels are protected | 
against the entrance of dust and the leakage of lubri- 
cant by means of covers fitted with labyrinth packings | 
on both sides. In view of the fact that the middle pair | 
of wheels, as well as those on the driven axles. are | 
mounted without provision for either lateral or longi- 
tudinal play, provision had to be made for radial 
movement of the wheels on the rails when the bogie 
is negotiating curves. This is effected by omitting 
the flanges on the centre-axle wheels. It may be | 
pointed out that with tie arrangement adopted, the | 
third axle rather diminishes than increases the power | 
absorbed on curves. The magnitude of the resisting 
force on such curves is determined by the transverse 
slip of the wheels, and in the vase of the middle axle, 
the wheels adjust themselves in the radial direction | 
and pass over the curves without any angle of incidence. | 
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As this axle carries the same load as the guiding axles, 
so that the load on the latter is reduced by one-third, 
the resistance to travel of the guiding axles is corre- 
spondingly reduced. In order to enable the distribu- 
tion of weight on the three axles to be effected in as 
uniform a manner as possible. it was necessary to 
transfer the load to the axles in a statically definite 
manner. To ensure this, the axleboxes of all three 
axles are connected at their lower ends by balance 
beams, as shown in Fig. 4, 5 and 9. The bogie frame is 
supported on the balance beams by two systems of 
helical springs arranged between the axles. The 
springs are located in such a position that the load on 


them is equally distributed. and also so that the loads | 


on the three axles are identical. Each spring is of the 
triple type. the two outer coils taking the normal load, 
and the inner coil coming into action only in the event 
of sudden excess loading due to shocks. The springing 
system also incorporates rubber cushions which 
serve to damp out vibration and noise. These 
cushions are provided below the spring plates and 
elsewhere, wherever necessary. 

Each of the power bogies is equipped with an eight- 
cylinder Ganz-Jendrassik airless-injection engine hav- 
ing a cylinder bore of 170 mm. and a piston stroke of 
240 mm. The normal output on continuous duty of 
each engine is 310 brake horse-power at 1,250 r.p.m., 
and the engines have a peak load capacity of about 
400 brake horse-power. They therefore run con- 


siderably below their capacity, ensuring freedom from | 
trouble, and long service without major overhauls. | 
Typical Ganz-Jendrassik engines were described in | 
ENGINEERING, vol. cxxxvii, page 606 (1934). In| 


considering the lay-out of the engine and transmission 
on the power bogies, it was considered desirable to 
iocate the engine, despite the length due to its 
eight cylinders, as near as possible to the pivot. The 
objects of this were to avoid excessive deflection 


of the units mounted on the bogie when negotiating | 


curves, and to secure as favourable a weight-dis- 
tribution as possible with good accessibility. It may 
be recalled that in the Ganz railcars with six-cylinder 
engines, described in ENGINEERING, vol. cxl, page 215 
(1935), the reversing gear and main clutch casing were 
flanged directly on the engine casing, but with the 
eight-cylinder engines. these units are mounted in a 


separate casing, which is mounted on the rear cross- | 


girder of the bogie, as shown in Figs. 9 and 10, the 
drive being transmitted from the engine by a cardan 





shaft fitted with a flexible rubber-disc coupling at 
each end. This shaft passes through an opening in the 
main cross-girder of the underframe, and has therefore 
to be removed as the first operation in dismantling 
one of the power bogies. This, however, offers no 
difficulties. A diagrammatic view of the trans- 
mission system is given in Fig. 11. The main clutch, 
shown on the extreme right, is of the multiple-plate 
type, disengaged by means of an air cylinder as in- 
dicated. The arrangement of the reverse box results 
in a very compact assembly, but is not easy to follow 
| from the drawing. It will be noticed that the engine 
shaft is shown directly above the propeller shaft. 
with a layshaft to one side on which the clutch 
is mounted. The wheels a and } are formed from a 
single forging, and are free to revolve on the engine 
shaft. The latter carries a single wheel ¢ at its extreme 
end, and this wheel engages with a wheel d attached 
| tothe outer clutch member. The inner clutch member 
| is keyed to the layshaft, so that when the clutch is en 
| gaged. the layshaft is driven through a single pair of 
gears from the engine shaft. In the position of the wheels 
shown, the propeller shaft is in turn driven from the 
layshaft through the two pairs of gears b f and ag, the 
gear wheels a and / being formed together on a loose 
sleeve as stated. The wheel g is carried on splines on 
the propeller shaft, and to engage the reverse, this 
wheel is slid along until it engages with the wheel ec. 
The drive from the engine is then through the two 
pairs of wheels ¢d and eg, the number of teeth on the 
wheels being such that the ratio is the same in either 
forward or reverse gear. The sleeve revolves idly in 
reverse. The shaft shown to the extreme right in 
Fig. 11 is for driving the auxiliaries, as will be explained 
in more detail later. The movement of the wheel ¢ 
along its shaft is effected by a compressed-air cylinder, 
and can be carried out when the car is stationary 
with the main clutch free and the engine running. 

The drive from the reversing gear to the change- 
| speed gear is effected by a second cardan shaft fitted 
with flexible rubber disc couplings, as shown in Figs. 
% to 11. The change-speed gearbox affords five 
| ratios, the wheels being in constant mesh, and the 
| changes are effected by plate couplings operated by 
compressed-air cylinders. The arrangement of the 
| box is shown in Fig. 11, and it will be observed that the 
| five ratios are obtained with a very compact box by 
| providing a coupling on the centre of the input shaft. 
| With the two ends of this shaft uncoupled, four ratios 
can be obtained by manipulation of the remaining four 
couplings, the fifth ratio being obtained by closing the 
| centre coupling to obtain a drive independent of the 
layshaft. The gear wheels are made from chromium 
| nickel steel, case-hardened and polished, and by suit- 
| able electrical contacts the particular gear in use is 
| indicated in the driver's cabin by means of pilot lamps. 
The drive from the change-speed box to the two 
motive axles is by means of two a:iditional shafts fitted 
with universal joints, as shown in Figs. 9 to 11, 
'the tinal drive being through bevel gears. The 
universal joints on these two shafts are of the all- 
metal type. The bevel-gear casings are carried on 
roller bearings on the axles, and are provided with 
| torque-reaction members attached to the bogie frame, 
jas shown in Fig. 9. All the shafts in the trans- 
| mission are made of high-grade steel and are carried 
| throughout on ball or roller bearings. The casings 
|are dust-proof, and the change-speed gears run in 
oil. Particular attention has been paid to the design 
|of the bogie t» ensure safety in the case of a 
| breakdown. In the event of the fracture of such 
| parts as springs, for instance, the vehicle would 
|not be immobilised, but could be run under reduced 








| power with safety pads in contact. 
(To be continued.) 
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CONTRACTS. 


Messes. Granam, Smira anp Company, Limirep, | 
72, Buckingham Palace-road, London, 8.W.1, are 


installing air-conditioning and heating plant in a new 
Rolls-Royce factory 


| 


Messrs. Epcar ALLEN anv Company, Limirep, 
Imperial Steel Works, Sheffield, 9, have supplied the 
high-pressure casing formed of two half-casing castings, 
for a 40,000-KW, 3,000-r.p.m. steam turbine now under 
construction by Messrs. Exouisn Evecrraic Company, 
Limirep, to the order of Messrs. Yorkshire Electric 
Power Company The complete half-casing has a total 
weight of 7 tons 17 ewt the length is approximately 
6 ft. 6inm. and the width 5 ft. 6 in Che steam conditions 
under which the turbine will work are 650 lb. per square 
inch and «a total temperature of 875 deg. F 


Messrs. Henry Hecues anp Son, Liurrep, 59, 
Fenchurch-street, London, E.C.3, have received orders 
for their Husun British Admiralty 
sounders from shipbuilders in various countries, including 
Messrs. Harland and Wolff, Limited, for the M.s. Sultan 
Star and two other vessela of the Blue Star Line, and 
Messrs. William Gray and Company, Limited, for the 
vessels S. E. Livanos and Chios. They have also received 
orders for Husun dead-beat filament-card liquid-base 
compasses for the motorships Piet Hein and Aleyone. 


recording echo | 


Messrs. Leytanp Morors, Limrrep, Leyland, Lancs., 
among other orders, hive received a contract from the 
Blackpool Corporation for 12 oil-engined double-deck, 
and 12 single-deck passenger-omnibus chassis. Six of 
the latter are oil-engined vehicles 





~ . 
PERSONAL. 
Mesers. Garanam, Smiru anp Company, Liurrep, 172, 
Buckingham Palace-road, London, 8.W.1, inform us that 
they are now associated with Messrs. Parotie Exec 


rricaA Pianr Company, Limrrep, Neweastle-upon 
r'yne 





Messrs. BLACKSTONE AND Company, Liurrep, Stam- | 
ford, Lines, have appointed Mr. Frank Price home sales | 
supervisor, the position which his father, the late Mr. | 
Tom L. Price, oceupied before becoming a director of the 
firm 


Messrs. Tue Liverroot RerricgeRATION AND ENGIN. | 
RERING CoMPANY, Limrrep, Polar Works, Sankey, War 
ington, have recently taken up the manufacture of 
specialities other than those used in connection with 
refrigeration and now find that the whole of the produc 
tive capacity of their works will be required for fulfilling 
the new contracts. They have therefore entered into an 
arrangement with Messrs. J. ano E. Hau, Limrrep, 
Dartford, Kent, whereby the latter are acquiring their 
refrigeration business and that of their subsidiary com 
pany, Messrs. H. J. West anp Company, Limrren. | 
lhe Warrington firm is ceasing to accept any new con- 
tracts for refrigeration machinery and equipment, as 
from December I 


Tue LwrerxationaL Tin Researcu anv Devevopr- 
MENT CounctL, Mantield House, 378, Strand, London, 
W.C.2, informs us that, on and after December 25, all | 
communications should be addressed to Fraser-road, 
Greenford, Middlesex 


Tux Lonpon Miptann anv Scorris# Rattway 
Company have appointed Mr. J. Keyden assistant to 
operating manager (motive power), Glasgow Further, 
Mr. T. W. Brown has been made chief, and Mr. F. 8. 
Cotton, deputy chief, of the central materials inspection 
buresux, Chief Mechanical Engineer's and Electrical 
Engineer's Department, Derby. 


Messrs. Epcar ALLEN AND Company, Limrrep, 
Imperial Steel Works, Sheffield, 9, have appointed Mr 
W. O. Williams representative for their foundry, steel and 
allied products in the following counties of Wales 
Flint, Denbigh, Caernarvon, Anglesey, Merioneth, and 
Montgomery 

Messas. Tue Generar Evecrric Comrany, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have opened 
one, in charge of Mr. W. A. 
MeClay, at 12, Foyle-street, Londonderry, and the other. 
under the supervision of Mr. W. H. Cliff, at 109, Thornton 
road, Bradford 


two new stores depots 


PIRELLI-GENERAL CanLe Works, Limirep, 
owing to increased demands for their rubber-insulated 
cables, have recently opened a new extension of 80,000 sq 
ft.. to their works at Southampton. This brings the total 
area of the factory under cover to some 425,000 sq. ft 


Mr. FE. Cworertrox, A.M.1.Mech.E.. Alderwood. 
crescent, Walkerville, Newcastie-upon-Tyne, has been 
appointed northern representative of Messrs. Lee and 
Crabtree, Limited, Wrose Brow Works, Shipley, Yorks 


Messrs 


Messrs. Georer H. ALEXANDER MAcCHuINerY, Limrrep, 
82, 83, and 84, Coleshill-street, Birmingham, 4, have just 
heen appointed sole agents for Messrs. The Grotelit« 
Company, Incorporated, Bellevue, Kentucky, U.S.A 
and will deal with their injection moulding machines 


Messrs. Tue Monarcn Macutne Toot Company, 
Sidney, Ohio, U.S.A., are to replace their present offices 
by a two-storey structure which will add about 35,000 sq 
it. to the area of their works 


Messes. Western Execrric Company. Limrrep. 
Bush House, Aldwych, London, W.C.2, have just com 
pleted a three-storey extension to their Cricklewood 
premises, in which all their technical depart ments will be 


entralised 


|} are stated. 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given 


Diesel-Engine Driven Generator, with static balancer ; 
January 3, 1939. (T.Y. 29,676/38.) Also three sets with 
complete power-house equipment; January 14, 1939. 
(T.Y. 29,677/38.) Indian Stores Department, New Delhi. 

Overhead Travelling Crane, 25-ton, single-motor., for the 
new Plymouth substation. Public Works Department, 
Wellington, N.Z.; February 7, 1939. (T. 29,823/38.) 


' » : | 
lir- onditioning Plant for new magistrates courts and | 


offices, Johannesburg. South African 
January 12. (T. 30,012/38.) 


Government 
Public Works Department ; 


Pumping Set, a.-c. motor-driven, capable of delivering 


12,000 gallons of water per minute against a total head | 


of 176 ft. Indian Stores Department, Electrical Branch, 
New Delhi; January 3. (T. 30,034/38.) 


Hydrometers and Thermometers of various types. Posts 
and Telegraphs Department, Melbourne; January 31, 
1939. (T. 30,039/38.) 

Centrifugal Pumping Units, two, with accessories, 


Diesel-engine driven. Commonwealth of Australia 


Department of the Interior, Works and Services Branch, | 


Canberra ; January 10, 1939. (T.Y. 30,097/38.) 

Drilling Machines and other Workshop Tools, to be 
electrically driven by 
motors. Engineer and General Manager. Hutt Valley 
Electric Power Board, Private Bagg, Lower 
Wellington, New Zealand; January 10, 1939. 
(T. 30106/38.) 
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Sun Spots and Their Effects. By H. T. Srerrson. 
London: The Scientific Book Club, 121, Charing 
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Research. ; 
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ery Office. [Price 2s. net.] 
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Economic and Commercial Conditions in Portugal, 

fugust, 1938. By A. H. W. Kine. London: H.M. 
Stationery Office. [Price ls. 6d. net.) 
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Institution. 
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H. R. Kempe and W. HaNnNerorp-Smriru. t5th 

Annual Issue. Revised under the direction of L. St. L 
PENDRED London Morgan Brothers (Publishers) 
Limited. [Price ll. lls. 6d. net.] 

‘nited States Bureau of Standards. Handbook No. H34. 
Safety Rules for the Operation of Electric Equipment and 
Lines. Comprising Part 4 of the Fifth Edition National 
Electrical Safety Code. Washington : Superintendent 
of Documents. [Price 10 cents. | 

Spontaneous Fluctuations of Voltage Due to Brownian 
Motions of Electricity. Shot Effect and Kindred Pheno- 
mena. By E. B. Movin. London: Oxford Univer- 
sity Press (Humphrey Milford). [Price 17s. 6d. net.] 

Jane's All the World’s Aircraft, 1938. Compiled and 
edited by C. G. Grey and Leonarp BripegMay. 
London Sampson Low. 
Limite d [ Price 2. 2s. net 

Department of Scientific and Industrial Research. 
Products Research Records—-No. 27. 
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H.M. Stationery Office. [Price 6d. net.] 

The Employer and the New Education Act Being a 
Booklet Prepared to Help Employers to Adjust Their 
Policy and Practice to the Conditions Introduced by 
‘* Beneficial Employment.” By I. J. Prrman and R. A. 
Mites. London : 
cial and Industrial Education, 20, Russell-square, 

V.C.1. [Price ls.] 

The South and East Afri an Year Book and Guide t939 
edition. Edited by G. Gorpon Brown ‘or The 
Union-Castle Steamship Company, Limited. London : 
Sampson Low, Marston and Company, Limited. [Price 
2s. 6d. net.| 

Education in Industry 1 Survey of Schemes for the 
Recruitment, Training and Further Education of the 
Employees of Cadbury Brothers Limited. Bournville: 


Volumes 7, 
Offices of the 


Forest 


London : 


} 


Publication Department. Cadbury Brothers Limited 
| Price I 





single-phase and three-phase | 


Hutt, | 


London : Sir | 


Special. | 


Second edition By PRoFESSORs | 


Physical and Chemical Survey of the} 


| 


Marston and Company, | badly needed. 


Decay of Timber | 


The British Association for Commer- | 


| British Association will be held next year in 
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‘NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
| Iron and Steel.—The reduction in iron and steel prices 
is welcomed by consumers mm this area, and producers have 
also reacted favourably to it. Sir Ronald W. Matthews, 
| the South Yorkshire industrialist, and chairman of the 
London and North Eastern Railway Company, states : 
| * I think it is only fair to say that the steel industry itself 
| has shown wise statesmanship in giving the public the 
| reductions they could afford. I think in the end it will 
benefit the steelmakers. The reductions will help to 
stimulate buying. Consumers were undoubtedly holding 
off the market until they knew what the position so far 
| as prices was going to be. Quite a number of contracts 
have been held up on that account.” Local trading 
conditions show improvement. Inquiries at representa- 
tive steel and engineering works reveal that the trend 
of events is more favourable. More inquiries are circulat - 
| ing on both home and overseas account and contracts are 
coming to hand in greater numbers. Year-end activity 
| promises to be well up to the standard of 1937. There 
is a steady demand for railway rolling stock, although 
inland requirements are not so extensive. The call for 
shipbuilding requisites and related products shows 
further improvement, and local works specialising in 
the production of naval supplies, including armour-plate, 
are Rosle than for some time. The market in electrical 
equipment for power stations is producing more orders, 
and smal! traction motors are in demand by overseas 
customers. 

South Yorkshire Coal Trade.—Export requirements 
show slight improvement ; more inquiries ‘are circulating 
from Scandinavian customers. Best hards are in request, 
while there is a better call for washed trebles and cobbles. 
| Bunker coal continues to be a quiet section. Exports from 
| Hull, Grimsby and Immingham last week totalled 84,900 

tons, as compared with 63,500 tons in the corresponding 

week last year. The latest charterings include : Humberto 
| Aalborg, 3,000 tons ; and Goole to Gibraltar, 1,400 tons. 
| Local collieries are working at increased capacity. The 
inland demand has vroadened and industrial consumers are 
taking heavier tonnages. Small coal is moving freely to 
electric power stations. The coke position shows little 
change, but housecoal needs are on the increase. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

| The Welsh Coal Trade.—Operations were on rather 
quieter lines in the Welsh steam-coal trade last week, 
| and there was little indication of much improvement in 
activity this side of the holidays. The volume of 
| business encountered was very limited and it was still 
| evident that buyers were content to take supplies on a 
hand-to-mouth basis. This attitude was adopted in 
anticipation of some early easing in prices, but so far 
| it does not seem likely that this will come about for 
| some time. Outputs have been reduced in accordance 
with the present demand and supplies were prevented 
| from becoming very freely available by the steady out- 
|lay provided under past bookings. Im all the chief 
foreign trades business was slow and although in several 
cases contracts will shortly expire, customers were slow 
to commence negotiating for next year’s requirements. 
Therefore the forward position remains far from satis- 
factory, though it is expected that such good customers 
as the French and Italians who are at present lifting 
balances of old contracts will before long find it 
necessary to negotiate for further supplies. The Tunis 
Tramways were in the market for their usual monthly 
quantity of about 4,000 tons, and this was of more 
interest than usual because of the fact that a month ago 
this business which had always been held in South Wales 
was secured by Germany for a similar quantity. Small 
orders for sugar and electricity works in Morocco were 
reported to have gone to Germany at very low prices. 
| although business for about 3,000 tons for the Moroccan 
| railways was expected to be placed in South Wales. 
| Foreign depot contract prices for the supply of bunker 
| coals next year which were announced showed a reduc- 
| tion of ls. 6d. These were fixed on current prices and 
were subject to variation on the necessary notice of any 
alteration being given. They concerned the principal 
Mediterranean coaling stations, the Canary Islands, 
Dakar, St. Vincent, and South America. 

During the week there was little change in the position 
of coals. Best large sorts were fairly well absorbed at 
late prices, but other qualities were steady with only a 
quiet supply. New outlets for small grades are again 
The heavy stocks of these showed no 
reduction. Dry sized kinds continue to be only sparsely 
offered and firm, but bituminous sorts remained slow. 
Coke showed no better activity and patent fuel was 
quiet. Pitwood supplies proved sufficient to meet the 
quieter demand, but there was no alteration in prices. 

The Iron and Steel Trade.—In the iron and steel and 
allied trades conditions were little changed and a steady 
tone was maintained. Outputs showed some improve- 
ment, though works are still only partially engaged. 
It is, however, reported that some of the tinplate 
works which have been closed for some months, are 
to be restarted. 











Tue Britisu AssociaTion.—The annual meeting of the 
i undee. 
from August 30 to September 6, under the presidency of 
Sir Albert Seward, F.R.S. Mr. H. E. Wimperis, C.B 
C.B.E., will be president of Section G (Engineering) ; 
Mr. R. 8. Whipple will be president of Section A (Mathe- 
matical and Physical Sciences) ; and Dr. A. P. M. Fleming. 
C.B.E., will be president of Section L (Education). 





Ss ae aes 











ENGINEERING. 





secant 











Giascow, Wednesday. | 


Scottish Steel Trade.—The all-absorbing topic in 
trade circles this week is the reduction made in steel 
prices at the end of last week, and while it is fairly 
substantial, when everything is taken into consideration, 
there are a number who think it might well have 
been more generous. The new range of prices will 
certainly stimulate buying, which is badly needed, as the 
falling-off in specifications during the past week or two 
has reached a very low level. Nothing but the most im- 
mediate requirements of consumers had been specified 
and there has been practically no forward dealing, with 
the result that steel makers have had difficulty in keeping 
their plant running. This scarcity of business has 
naturally increased the cost of production, and 
makers consider that the lower level of prices will stimu- 
late business, and the larger the output the smaller 
will be the oncost charges per ton. he shipbuilding 
industry in the West of Scotland is such an important 
factor to the steel trade that the reduction of 17s. 6d. 
per ton in ship plates and 12s. 6d. per ton in sections 
should surely bring out many inquiries for new tonnage 
in the near future. Other industries wil! also benefit 
considerably and many schemes of a general nature, 
which had been temporarily hung-up, are now likely 
to be undertaken. The new price list will be for six 
months from January | until June 30, 1939, and it is 
fully anticipated that bookings for January delivery 
will now be the order of the day. Reductions have 
also been made in black-steel sheet prices, the new rates 
being from 20s. to 25s. per ton lower than to-day’s 
quotations. A revival in demand is foreshadowed and, 
although the works have recently been better employed, 
the output has been far below capacity. The following 
table shows the changes per ton in quotations :— 


educ- 
Red } 





Current Price from 








Price. Jan.1,1939. tion. 
£e. d. Ze. d. a & 
Boiler plates ... .1118 0 11 8 O 1 O 
Ship plates -- 11 8 0 1010 6 17 6 
Sections ; ~/B 0 6m 8&8 2 6 
Medium plates ae 2 a = & tS | 
Black sheets, 14/20 | 
gauge . -. 1510 0 1410 0 2 0 
Black sheets, 21/24 
gauge ean .. 1515 0 1415 0 20 0 | 
Galvanised sheets, cor- | 
rugated, 24 gauge 1i8 10 0 17 56 0 2 O 
Galvanised sheets, 
plain, 24 gauge .- 19 0 0 1715 0 2 0 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland a quiet tone still prevails but the 
easing of prices all round will have a good effect on 
business. The re-rollers of steel bars who have had 
rather a poor time recently are very hopeful that, with 
reduced prices, they may be enabled to secure a larger 
tonnage and increase the number of shifts being worked. 
Last Friday at the meeting of the steel trade in London 
it was decided to reduce the price of re-rolled steel bars 
by from 12s. to 18s. per ton. The price of untested bars 
is at present 9s. per ton less than tested bars, whereas the 
difference as from January 1 will only be 3s. per ton, 
and while there is undoubtedly some reason for this, 
the market generally did not anticipate it and some 
surprise has been caused. The prices are as follows :— 


Current Pricefrom Reduc- 
Price. Jan.1,1939. tion. 
ca & £s. d. s. d. 

Untested steel bars ... 12 4 0 1112 O 
12 13 


Tested steel bars 1 0 1115 O 18 0 


Scottish Pig-Iron Trade.—There has been little change 
in the state of the Scottish pig-iron trade during the 
past week and deliveries are mainly for immediate 
requirements. With the reduction of 8s. 6d. per ton 
made in scrap prices early last week, the makers of pig- 
iron had been enabled to lower their quotations. As 
from January 1, 1939, the price of hematite iron will be 
12s. 6d. per ton lower and the new quotation will be 
6l. Os. 6d. per ton, delivered at the steelworks. In the 
case of basic pig-iron the reduction will be 7s. 6d. per 
ton, making the new figure 5l. per ton, delivered at the 
steelworks. These reductions, coupled with those for 
steel, ought to give a big stimulus to buying, and it is 
generally considered that if the political position were 
only a little clearer a wave of activity would very soon 
be felt both in the home and export trade. | 








Launcn or H.M.S. “ TrmEent.”—H.M. Submarine 
Trident was launched on December 7 by Messrs. Cammell 
Laird and Company, Limited, Birkenhead. The vessel 
has a standard displacement of 1,090 tons, and carries 
a 4-in. gun. 


THe NortTHAMPTON ENGINEERING COLLEGE Past 
STUDENTS’ AssociaTION.—The Association, formed of 
old students of the Engineering Day College of the 
Northampton Institute, London, and known as “ The 
Old N’ions,” held its 17th annual dinner at the Café 
Royal, Regent-street, London, W.1, on Friday. Decem- 
ber 9. The chair was occupied by the president, Mr. 
H. W. Grimmitt, and the guest of the evening was Mr. 
C. M. Dowse, senior electrical lecturer at the College. 
The toast of “‘ Our Guest " was proposed by Mr. E. L. 
Mayall Emtage, and that of “‘The College and the 
Association ”’ by Mr. J.C. Bradford. The hon. secretary 
of the Association is Mr. H. 8. Hind, “‘ Eldon,”’ Monro- 
gardens, Harrow Weald, Middlesex, and former students | 
of the College are invited to communicate with him. 





| NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Revised stabilised quota- 
tions for Cleveland pig have not yet been officially 
revealed, but the prevailing opinion is that the reduction 
is 7s. 6d. per ton, which lowers fixed figures to the basis 
of No. 3 quality at 101s. 6d. delivered within the Tees- 
side zone over periods beyond the end of the year. There 
is not much tonnage available for the market. Makers 
have little iron on hand. Their output, which is still 
intermittent, does not fully cover current requirements, 
and their stocks are at alowebb. The needs of local users 
are steadily increasing, and an early enlargement of out- 
put seems essential, but justification for resumption of con- 
tinuous make is not yet in sight. Merchants continue to 
= through moderate transactions with home consumers, 
mut see no prospect yet of regaining Continental trade. 
Obstacles to the purchase of Continental foundry iron 
have, however, been increased by recent cuts in prices of 
Tees-side products. North-East Coast foundries are 
gradually Reosmeien better employed, and are likely to 
use considerably increased tonnage of Cleveland pig 
in the near future. 

Hematite.—The 12s. 6d. reduction in stabilised quota- 
tions for East-coast hematite which becomes operative 
from January 1, and lowers prices to the level of No. 1 
grade of iron at 120s. 6d. delivered to North of England 
areas, fairly meets views of customers, and buying for 
supply over periods to the end of June next promises to 
be on a rather considerable scale, though the carry over 
at the end of the year, under uncompleted contracts, is 
likely to be larger than was expected. Producers are 
turning out a little more tonnage than is at present re- 
quired, but hope quickly to make sales that will more than 
absorb requirements. The needs of makers’ consuming 
departments are increasing, and direct sales by producers 
to consumers already show some little improvements. 
Merchants are handling moderate tonnage, and in 
addition to receiving expanding inquiries from home 
users dependent on the market for supplies, continue 
to sell occasional parcels of special quality hematite to 
the Continent. 

Basic Iron.—Drop of 7s. 6d. in basic iron reduces the 
price to 92s. 6d., but the quotation is nominal so far as 
Tees-side production is concerned, as makers continue to 
reserve the whole of the output for use at their own 
steelworks. 

Foreign Ore.—The prospect of a resumption of transac- 
tions in foreign ore is remote. Consumers have still arrears 
of delivery to accept and are heavily stocked. Imports 
are limited to the storage accommodation that can be 
provided. Unloadings on Tees-side to date this month 
amount to 22,284 tons, compared with 27,388 tons for 
the corresponding part of November. 

Blast-Furnace Coke.—Demand for blast-furnace coke 
for local purposes is light. Users have made extensive 
provision for requirements and are disinclined to discuss 
new business. Durham good, medium qualities are now 
on sale at 248. 3d. at the ovens. 

Manufactured Iron and Steel.—There is little semi- 
finished iron and steel stored at producers’ or consumers’ 
works, and buyers are negotiating for considerable 
tonnage. Price concessions to purchasers of finished 
commodities, while somewhat less than was hoped for, 
have had a stimulating influence on the market, and 
have already induced customers to release orders, some 
of which are substantial. Home business is expected to 
— to an extent that will justify re-starting of the 
still very considerable inactive plant, and sellers are not 
without hope of appreciable enlargement of overseas 
trade. For home sales over the first half of 1939 the 
following are among the principal market quotations : 
Steel ship, bridge and tank plates, 101. 10s. 6d.; steel 
angles and joists, 101. 8s. ; Tees, 111. 188. ; heavy sections 
of steel rails, 91. 10s. ; fish plates, 131. 10s.; black sheets, 
No. 24 gauge, 141. 15s. ; and gabveniend corrugated sheets, 
No. 24 gauge, 171. 5s. 

Scrap.—The agreed cut of 8s. 6d. for delivery next year 
in heavy steel scrap brings quotations down to 61s. per ton 
for No. 1 quality, and 59s. for No. 2 quality. Machinery 
metal remains at 80s., but heavy cast iron is now on sale 
at 72s. 6d., and light cast iron at 60s. Falling-off in 
deliveries of scrap is attributed to approach of Christmas. 








New Variseray Paint Gun.—When painting with a 
spray gun it is desirable to be able to change from tho 
conical spray, which gives a circular deposit, to a fan- 
shaped spray producing a very elongated ellipse, the 
former being suitable for covering large surfaces and the 
latter for covering narrow ones or finishing off at edges. 
If this change can be made without interrupting the 
spraying operation it is clear that there would generally 
be a considerable saving of time. The new “* Ts “4 
— gun recently introduced by Messrs. B. E. N. 

atents, Limited, Gorst-road, Park Royal, London, 


NOTICES OF MEETINGS. 


INSTITUTION OF CriviL ENGINEERS.—Birmingham and 
District Association : To-night, 6 p.m., The James Watt 
Memorial Institute, Birmingham. Joint Meeting with 
the Midland Counties Branch of Tue InstrITUTION oF 
SrructurRaL ENGINEERS. “ Repeated Stresses on Weld- 
ed and Riveted Structures,” by Professor F. C. Lea. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, 8.W.1. General 
Meeting. ‘“‘ The First Report of the Research Com- 
mittee on High-Duty Cast [rons for General Engineering 
Purposes,”’ to be presented by Mr. J. G. Pearce. East 
Midlands Branch: To-night, 7.15 p.m., The Technical 
College, Derby. Lecture: “The Forced-Circulation 
Boiler,” by Captain R. E. Trevithick. 

Nortu-East Coast INstiruTION or ENGINEERS AND 
Surpsur.vers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘ Electric Propulsion of Ships,” 
by Mr. L. R. Horne. 


INstTiruTION OF ELrEcTRICAL ENGINEERS.—-Monday, 
December 19, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on ‘* Poynting’s 
Law and the Transmission of Energy,” to be opened by 
Professor W. M. Thornton. 

Iron AND STeEt Instrrute.—Monday, December 19, 
7.30 p.m., The Cleveland Scientific and Technical Insti- 
tute, Corporation-road, Middlesbrough. Joint Meeting 
with Tue CLEVELAND INSTITUTION OF ENGINEERS. 
** Practice at the Works of The South Durham Steel and 
Iron Company, Limited, and The Cargo Fleet Iron Com- 
pany, Limited,” by Mr. James Winter. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Derby 
Centre; Monday, December 19, 7.30 p.m., The Rolls- 
Royce Canteen, Nightingale-road, Derby. General 
Meeting. ‘* Valves and Valve-Seat Technique for Auto- 
mobile and Aero Engines,’’ by Mr. F. R. Banks. Glasgow 
Centre : Monday, December 19, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. General Meeting. ‘‘ Commercial 
Motor Vehicles for Short Mileage Work: Their Design 
and Maintenance,” by Mr. J. Shearman. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—Tuesday, December 20, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow; C.2, Joint Meeting with the 
Scottish Local Section of Tuer InstrruTe oF METALs. 
‘* Developments in Alloy Sections and Tubes for Marine 
Engineering,” to be read by Mr. A. B. Graham. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS. 


** British Sinceriry.’’—Single-screw oil-tank motor- 
ship ; two-stroke, four-cylinder, opposed -piston reversible 
oil engines constructed by Messrs. W. Doxford and Sons, 
Limited, Pallion Yard, Sunderland. Launch, No- 
vember 22. Main dimensions, 464 ft. 2in., by 61 ft. 9 in., 
by 34 ft. 1 in. Built by Messrs. Cammell, Laird and 
Company, Limited, Birkenhead, to the order of Messrs. 
The British Tanker Company, Limited, the shipping 
subsidiary of Messrs. Anglo-Iranian Oil Company, 
Limited, London. 

“ Cycie.”’—Single-screw cargo steamer ; triple-expan- 
sion engine supplied by Messrs. The North Eastern Marine 
Engineering Company (1938), Limited. Launch, Decem- 
ber 6. Main dimensions, 370 ft., by 50 ft. 9 in., by 
27 ft. 3 in. Built by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, to the 
order of Messrs. Australian Steamships Proprietary, 
Limited, Howard Smith, Limited, managing agents, 
Sydney, New South Wales. 

“* Fauzon.”’—Single-screw general -cargo steamer ; 
triple-expansion engine fitted with Andrews and Cameron 
slide valves. Trial trip, December 7. Main dimensions, 
405 ft., by 55 ft., by 25 ft. Built and engined by Messrs. 
William Gray and Company, Limited, West Hartlepool, 
to the order of Messrs. Compagnie de Navigation 
d’Orbigny, Paris. 

“ British TEeNacitry.’’—Single-screw oil-tank motor- 
ship ; four-cylinder Doxford opposed-piston Diesel engine. 
Launch, December 8. Length, 481 ft., and deadweight 
carrying capacity 12,200 tons on a draught of 27 ft. 
Built by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Neptune Works, Walker, Newcastle-upon-Tyne, 
6, for Messrs. The British Tanker Company, Limited, 
London. 

*“ Rowattan Caste ’’—Single-screw _ refrigerated- 
cargo motorship for the South African service ; two-cycle, 
double-acting Harland-B. and W. Diesel engine. 
Launch, December 8. Main dimensions, 474 ft., by 
63 ft., by 37 ft. Built and engined by Messrs. Harland 
and Wolff, Limited, Belfast, for Messrs. The Union-Castle 
Mail Steamship Company, Limited, London. 








N.W.10, embodies a device of this kind, a finger adjust- 
ment which can be actuated without laying down the 
gun being incorporated. There is also, of course, a 
separate adjustment for the material supply and a light 
trigger control for the air supply. The gun is well made 
and well balanced. The y is of nickel-plated bronze, 
and the material needle and variable-spray control needle 
are both of stainless steel and are self-centring. The air 

ressure required varies from 35 lb. to 70 lb. per square 
inch, depending on the material to be sprayed. The air 
consumption varies, for the same reason, between 








A “ Per Dozen” Reapy Reckoner.—Messrs. Gall 
and Inglis, 12, Newington-road, Edinburgh, 9, and 
13, Henrietta-street, London, W.C.2, have sent us a copy 
of their Rapid Per Dozen Reckoner. The rates given rise 
gradually from 6d. to 60s. per dozen, quarter dozens 
being quoted up to one gross, then every dozen up to 
3 gross, and, finally, at longer intervals, up to 6 gross. 
The system adopted covers most ordinary rates. The 





4-5 cub. ft. and 16 cub. ft. per minute, and the atomisa- 


| tion is thoroughly satisfactory. The gun is made in two | 


types, one having a syphon cup and the other # pressure 
container. 


little volume, the price of which is ls. 6d. net, should 
prove useful to merchants and manufacturers dealing 
in articles at a per-dozen rate. It has been compiled by 
Mr. J. Gall Inglis, F.R.S.F. 
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ANNUALS AND REFERENCE BOOKS. 
Vechanical World Year Boot. 1939 In the 52nd 
issue of this useful reference book the plan, pursued 


for some years past, of omitting whole sections in 


turn to provide space for n-w matter, has been 
adhered = to The user particularly interested in 
condensing plant should, therefore, retain his copy 
of the 1938 issue, as this section does not ap- 


pear. In place of it, in the 1939 issue. there 
has been introduced a section on the properties and 
preparatory treatment of metals. In view 
of the rapid changes that have been caused by the 
development of alloys, this up-to-date review of the 
subject is likely to be of value. The paging in the 
earlier part of the book is now somewhat different, but 
this should not present a difficulty, as the indexing 
The other sections, also, have been 
as an alteration or addition here and there 
Otherwise the book retains its familiar appear- 
ance and format .and is published at the usual price of 


various 


scems ndeq uate. 
revised, 
shows 


ARGENTINE 


ENGINEERS, 





16, 1938. 


RAILWAYS. 
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STATE 
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ls. 6d. net, by Messrs. Emmott and Company, Limited, 
31. King-street. Manchester. 

l/manacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Industrial Brownhoist | 


Washington-avenue, Bay City, 
Messrs. Maschinenfabrik Augsburg- 


Corporation, 135, 
Michigan, U.S.A 







Niirnberg A.-G., through Messrs. Spannagel, Limited, | 


13-15, Old Queen-street, London, S.W.1; 
British Insulated Cables, Limited, Prescot, Lanes ; 
Messrs. Crofts (Engineers), Limited, Thornbury, Brad- 
ford, Yorks ; 
manufacturing stationers and _ printers, 
Mansell-street, London, E.1 ; Messrs. Holman Brothers, 
Limited, Camborne, Cornwall ; Messrs. Morris Motors, 
Limited, Cowley, Oxford; Messrs. C. A. Parsons and 


Messrs. | 


Messrs. Chas. Pearson and Son, Limited, | 
53 to 55, ! 


Company, Limited, Heaton Works, Newcastle-upon- | 


I'yne, 6; and Messrs. William Baird and Son, Limited, 
Temple Iron Works, Anniesland, Glasgow.—Messrs. 
The Associated Equipment Company, Limited, Southall, 
Middlesex, have sent us a usefu 
calendar and notes pad 


weekly tear-off desk | 
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ENGINEERING TRAINING AND 


EDUCATION. 


Lectures on Electro- Deposition.—Four special lectures 
on * A Decade of Progress in the Electro-Deposition 
of Metals” are to be given in the Department of 
Applied Chemistry of the Northampton Polytechnic. 
St. John-street, London, E.C.1, by Dr. S. Wernick. 
M.Sc., on Tuesdays, January 10 and 24, and February 7 
and 21, 1939. The fee for the course is 5s., and each 
lecture will commence at 8 p.m. The first lecture 
will deal with improvements in plating processes ; 
the second with modern plating plant ; the third with 
the anodic oxidation of light metals: and the fourth 
with bright metal deposits. 








Diamonp Jupiter oF Muyssrs. THos. W. Warp. 
Limrrep.--To commemorate the sixtieth year of the 
foundation of their firm, Messrs. Thos. W. Ward, Limited, 
Albion Works, Sheffield, have issued a handsome volume 
entitled Sixty Years’ Service. It contains a summary of 
the history of the firm and of their activities in recent 
years, not only in works dismantling and shipbreaking. 
but in the reconditioning and rebuilding of machine 
tools and machinery, the construction and maintenance 
of railway sidings and of railway wagons, the manu- 
facture of new constructional steelwork, and the pro- 
duction of road-making materials, bricks, cement. 
wrought-iron, and other products. Brief accounts are 
also given of the firm’s associated company, Messrs. 
Marshall, Sons and Company (Successors), Limited, and 
of its subsidiary companies, which include Messrs. Milford 
Haven Dock end Railway Company; Messrs. Widnes 
Foundry and Engineering Company. Limited; Messrs. 
The Ketton Portland Cement Company, Limited: and 
Messrs. Darlington Railway Plant and Foundry Com- 
pany, Limited. The volume, which comprises 75 pages, 
contains numerous illustrations of lant and products, 
portraits of directors, &c. 























PLATE XXXII. 


GOVERNOR CONTROL S\ 





STEM; 


(For Description, 


115,000-H.P. 


see Page 693.) 














































































































































































































































































































TURBINES, 


ENGINEERING, December 16, 





1938 



































Fig. 440. ACTUATOR t 1 Block. GENERATOR To Ball 
Dead Stop& lerminal Blocks De > Ba 
Break Away Ball Head it = xs Fd a "{ Head Motor 
c1mwm +} Motor, SES - Sa eneee — 
I is 1, A @ cnens Ie C 
i —_—-> am cs 
= aes muund Ze. ; ~T i l venta 
” 2 Gre a vo Main otential Relay 
e3aw St art. Pp tlControl me ontrol Board . Control Contact 
> Speed Baicaloe— Switch . ‘ Sites tent L....eeneis 
alse Sta 
Reset Starting Solenoid — r psovole DC. Solenoid ¢ 
ricution { 
J “Boa bl UNIT A-8& 
l 
Complete Shutdown ~ mua! . 
Ted Settin Speed -no-Load 5 od 
— af indicator’? = Gem Solenoid ra (Speed Setting “(CES 
" i a paged Adj. Coes OO Indicator ‘3 
» "> “eh Motor nx i + S Adj 
Speed Matching ~ oh | | ona Se Speed Adj. SF ; — 
way Hot ot, ‘Clutch = Motor 
! rt 
i Ht 4 staenenaeeimennin . Speed Matchers 
2 eee oe og \ 
fe ————= oS \———-------5 (--—<e2 Bus ys 
Col dd Ind. jl----0 « Sees i 
‘ aan i ~ ~——=— fw y 
“9 w To Control it 
Cubicle ! 
\| 
ht} ws A.C. 1 
Tr Distribution Board ‘ j 
Remote Control Motor. —_ Te Gontrol -/ 
Limit Switches on,Gate Limit 1 To a AL Piet. 
H J 
— nsV a A.C. 
Distribution Board 
Hand 4 i Applicatic —_s - ; To ‘ete 
gn - +S - Control Board 
1 
' — ~@ . Ste we .C. 
; =, tion 
' —_ 
! 
' -— 
' 
' —~ ; 
' | Li} it a ToButterfl. 
ty J. a Cotes ie 
= Joon] SS —— 
= 
| — 
1 ze: 7)! sh 
44 4 4 Wicket Gate 
(6498.4) 7 F Limit Switches 














Fic. 441. 


PERMANENT-MAGNET GENERATOR. 
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BOULDER DAM. 
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GOVERNOR CONTROL SYSTEM; 115,000-H.P. TURBINES, BOULDER DAM. 


(For Description, see Page 693.) 


























Fic. 444. Duar Pumpine Ser Fia. 445. Pump Unit. 
































Fic. 446. Actuator Front; Castine REMOVED. Fic. 447. Stpe or Actuator witu Casting REMOVED. 
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THE EVALUATION OF TECHNICAL 
PERIODICALS. 
ConsclousLyY or unconsciously, the director of 
an abstracting service has to exercise some method 
of selection in determining what periodicals shall be 
utilised in making the abstracts, and the problem 
of this selection is a difficult one. If the abstracts 
are concerned with some specific field such as, for 
instance, water pollution, there are certain journals 
and periodicals which anyone familiar with the 
subject will at once suggest as suitable media, but 
outside these there is an enormous mass of pub- 
lications which will contain matter coming within 
the sphere of the service. There are probably even 
}many journals which are directly or mainly con- 
cerned with the subject, but of which even the 
expert may not have knowledge, possibly because 
| they are published in languages with which heis 
| not familiar. 
| The same problem of selection faces the head of a 
|research organisation, who has to determine what 
periodicals shall be examined by the information 
| department, which is usually maintained for the 
| purpose of keeping the research workers in touch 
with developments in the field with which they are 
| concerned. Again, no matter of what type his 
library may be, every librarian has to exercise 
| selection in determining what periodicals he shall 
purchase, or otherwise endeavour to obtain. The 
problem presented to the head of a special library 
is essentially the same as that facing a research 


| director, but in the case of a general library the 


difficulties are in a sense accentuated: Such a 





library can usually carry comparatively few tech- 
nical periodicals covering a specific field, so that 
choice is more restricted than in the case of 
a special library which can afford to be more 
generous in its range. In the case of provincial 
town libraries, it is not unusual for an attempt 
to be made to assemble a specialist, but limited, 
set of journals which bear particularly on the chief 
local industry. In such cases judicious selection 
is of considerable importance. 

At first sight it might appear that the problem 
with which the general librarian has to deal is 
simpler than that facing the special librarian or 
the research director; but this is not necessarily 
the case. In, for instance, the engineering sphere, 
there are certain obvious journals which would be 
selected by any librarian desirous of covering the 
subject. For the smaller type of general library 
they would, in general, suffice. The director of a 
library of an important town, or of a university, 
might, however, well desire to extend his holdings 
by making a selection from among the large mass 
of less obvious journals. He will, as a rule, have 
no special knowledge of the subject concerned and 
his problem is to find some system of guidance 
among a mass of unco-ordinated names. One 
possible procedure is to find out what journals are 
carried by other, similar, libraries, while further 
guidance is furnished by readers who may ask 
that this or that periodical shall be added to the 
library list. A librarian wishing to utilise the first 
procedure would have no difficulty in obtaining 
information from other librarians, while he will 
obtain assistance from the World List of Scientific 
Periodicals, which gives the holdings of many 
representative libraries in Great Britain. Informa- 
tion supplied by readers’ requests may be useful, 
but the individual reader is not necessarily an 
expert and the fact that a journal is asked for is 
not always evidence of its value. 

It is clear that if libraries are to determine their 
holding of periodicals by finding out what periodicals 
other libraries contain, then the whole system is 
working in a circle, and that little opportunity 
will be offered for new or obscure, but valuable, 
publications to find a place on library shelves ; 
clearly some more independent method of selection 
is desirable. Any method must ultimately depend 
on expert opinion. When we said above that, in 
the engineering sphere, certain obvious journals 
would be selected for any library wishing to cover 
the subject, we were, in effect, relegating the choice 
to the expert. The journals might not be in any 
way obvious to a librarian who, per se, is expert 
only in librarianship and certainly cannot be familiar 
with every subject dealt with in the publications 
which it is his duty to collect and make available. 
Expert opinion, however, has its limitations, as 
we suggested in our first paragraph, and any 
system which could reinforce its weaknesses would 
be of value. 

It is probable that for general library purposes 
the opinion of someone with knowledge of the 
special subject concerned is all that is necessary, 
but for special libraries and research organisations 
a system more independent of the individual is 
likely to be of value. Such a system was described 
by Mr. E. Lancaster-Jones in a paper bearing the 
title ‘‘ Evaluation of Scientific and Technical 
Periodicals,” which he read before a joint meeting 
of the Association of Special Libraries and Infor- 
mation Bureaux and the International Federation 
for Documentation at Lady Margaret Hall, Oxford, 
on September 25, and already briefly referred to 
in our issue of September 30. The system de- 
scribed, which is known as “ reference counting,” 
has been used in a number of cases by American 
library investigators. It consists in the selection, 
by experts, of a basic list of periodicals which are 
known to be of value and in extensive use in the 
sphere of the subject concerned. Every issue of 
these journals is then examined over a period of, 
Say, a year, and every reference made in footnotes 
or elsewhere to relevant articles is noted, together 
with the name of the periodicals in which the articles 
appear. In this way a list is obtained of the journals 
most frequently referred to and, it may reasonably 
be assumed, found most useful by workers in the 
field concerned. As Mr. Lancaster-Jones points 





708 


out this procedure is necessarily weighted by the 
initial selection of basic periodicals, but beyond 
that stage it has the advantage of being independent 
of personal opinion. It would appear that, were 
any library prepared to undertake the labour 
involved, the personal equation might be almost 
eliminated by successive revisions of the 
list in terms of the results of the reference counting. 


hasic 


Mr. Lancaster-Jones, in his paper, reviewed many 
aspects of the evaluation of periodicals, in addition 
to those on which we have touched. One of these 
concerns the question of language. If an attempt 
is made to compile a select list of periodicals on 
the basis of library holdings, it will be found that, 
in the field of foreign publications, American 
journals will tend to hold a prominent place in 
British libraries, purely in virtue of the language 
in which they are written and that, following these, 
French and German periodicals will show a lead 
over those in other foreign languages. From the 
point of view of the general library, this language 
bias may possibly be ignored since, to a large pro 
portion of its clients, publications in foreign lan 
guages, particularly languages other than French 
or German, are of little value. [In a special library, 
research organisation or abstracting service it is 
very undesirable, however, that the value of an 
article should be in any way judged by the language 
in which it is written and the necessarily biased 
holding of a general library, even a library of 
standing, cannot be taken as a guide to the more 
useful journals in any technical sphere. 

An apparently possible source from which to 
compile a select list of journals in any specitic 
subject is furnished by the various standard refer 
ence guides to periodicals, but in practice they 
will not be found of much service. The reason for 
this is that they are necessarily not in themselves 
Even if the periodicals are classified 
no efiort will be made to 
scientific from the merely 
concern is to list the 
\s matters are 
worker wishes 


swlective. 
vecording to subject 
distinguish the highly 
popular. The compiler’s 
periodicals, not to describe them. 

ub present, if a student or research 
to compile a list of the more valuable publications 
in any field, his best procedure, apart from appeal 
to expert opinion, would probably be to examine 


abstract journals and technical indexes to ascertain | 


what journals are most frequently quoted, par- 
ticularly in reference to the matters in which he is 
specially interested. No abstract journal, however, 
deals with every possible periodical bearing on its 
field and there are gaps in the information even of 
the expert director of a specialised abstracting or 
information service. 

An interesting investigation illustrating this was 
given by Mr. Lancaster-Jones. He made a personal 
examination of current electrotechnical periodicals 
in the Science Library, South Kensington. Those in 
English were excluded from the survey, but 68 
in foreign languages were judged to be first class. 
Of these 68 periodicals only 40 were found to be 
dealt with in any of the three principal abstract- 


ing services in the English language—wScience 
ibstracts B, The Metropolitan-Vickers Technical 
News Bulletin and The Engineering Index. \t was 


found, however, that 49 of the 68 were indexed 
by the new German kilektrotechnische Berichte and 
that these included 15 of 28 not dealt with by the 
three services in the English language. The 1934 
edition of the World List of Scientific Periodicals 
gave only 16 of these 28 publications, and gave no 
holding for 3 of the 16. Some of these periodicals 
were relatively new, but many dated back more 
than 10 years. 

The result of this inves igation makes it fairly 
clear that no existing abstracting service surveys 
the whole relevant field. That, indeed, is probably 
an impossible ideal, but, none the less, the services 
might be improved were critical select lists of the 
current journals in the various specitic scientific 
spheres available. Mr. Lancaster-Jones expressed 
the opinion that by co-ordinating data obtained 
trom a consideration of library holdings, the tield 
of abstracting services, &c.. it would be possible 
to construct a critical index to all current scientific 
vad technical journals. The task would be of 


some magnitude, but would not be impossible even 
for a single organisation. 


Given continuous re- 


japparatus, and gave rise to burns. 
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vision, such an index would form a basic list from 
which specialised lists suited to individual needs 
could be drawn-up. 








ELECTRICAL ACCIDENTS AND 
THEIR CAUSES. 


Durtne the past few years it has been customary 
to publish a detailed account of the activities of 
H.M. Electrical Inspectors of Factories separately 
from the annual reports of H.M. Chief Inspector. 


One reason for this is that a good deal of the ground | 


covered is mainly of interest to a limited, though 
important, section of those engaged in industry. 
Another is that it enables Mr. H. W. Swann, the 
present Senior Electrical Inspector, to give his views 
on matters regarding design which his experience 
and that of his assistants has brought to light. 


Thus, in addition to the review of accidents and | 


dangerous occurrences which is usual in such docu- 
ments, the report* for 1937, which has just been 
published, deals with such problems as maintenance 
of supply in time of war, access to switchgear, “bus- 
zone protection, portable apparatus, travel-limit 
switches, steel-furnace chargers and static elec- 
tricity. 

During the year under review 583 reportable 
accidents due to electrical causes occurred, and of 
these 36 were fatal. There were, in addition. 48 
accidents, 17 of which were fatal, but which were 
non-reportable, and 53 fatalities in places other than 


factories which came unofficially to the notice of | 


the Department. Thus the total fatalities due to 


electricity were 106, as against 112 last year. | 
Thirty-three of these fatalities appear to have | 


occurred on domestic premises, five being in bath- 


rooms. It is interesting to note that in 13 cases | 


of electric shock the victims were rendered uncon- 
artificial respiration was successfully 
applied in all except one case; in this, the victim 
recovered unaided. Of the 583 accidents, 152, or 
more than one-quarter, occurred on switchgear, 
120 of equipment 
pressures below 650 volts. A large number of acci- 


scious, but 


these being on 
dents were due to the use of metal tools on live 
Another 90 
occurred on cables or flexibles, and 69 were due to 
electric welding. 
formers and six on portable heaters and iron ; of the 
last none was fatal. The accidents on cables and 
flexibles can be divided into two groups : Defective 
flexibles used in conjunction with portable apparatus, 
and damage due to temporary or inadequately 
proteeted wiring. Of the first group, several acci 
dents were due to the failure of the flexible cable | 
at the point of entry into the tool or plug connector, | 
a condition which could be largely improved, if 
not altogether prevented, by the use of a properly 
designed reinforcing rubber sleeve and grip to relieve 
the tension and eliminate the continual bending at 
this point. Such accidents on temporary wiring, it 
is pointed out, can only be reduced by the closest 
attention to lay out and careful inspection. The 
number of accidents which took place in connection 
with electric welding showed a small increase, but 
were seldom serious in their results. On the other 
hand, there was an increase of 48 per cent. in the 
number of accidents in connection with electrical | 
testing. Many of these were due either to con- 
necting a low-voltage lamp across a higher voltage 
system in error or by putting the bare end of the 
test lead to earth. Such mishaps usually cause 
the test lamp to burst, and it is therefore recom- 
mended that it should be enclosed in an insulating 
box. Earthing can be prevented by making the 
length of exposed conductor as short as possible 


|} and by the use of a properly constructed test spike. 


Dealing with the accidents which occurred in the 
electricity supply industry, the report calls special 
attention to the failures of switchgear with explo- 
sive violence which took place during the year 
under review. Fortunately, most of these did not 
lead to loss of life, but in many cases great 
damage was done to the building structure, and they 
indicate that replacement of early designs on a 
large scale may be necessary as the amounts of 
power that have to be handled increase. A corre- 


* Electrical Accidents and their Causes. 1927. London 
H.\Vi. Stationerw Office Price @7. net 


operating at | 


Only seven took place on trans- | 
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|lated problem to which attention is drawn is the 
| protection of the equipment from air attack in 
order that the supply may be maintained in time 
of war. Fortunately, the methods which should 


| be adopted to this end are only an extension of 


those which are desirable in peace time, and include 
a high degree of sectionalisation, adequate spacing, 
and solidly constructed buildings. Special atten- 


*bus-zone protection, and we are glad to learn that 
interest in this subject is taking the practical form 
of installing suitable apparatus for the purpose i: 
| several large power stations. Two instances are 
given showing the difficulties which may be expected 
}on any large electrical system if an arcing fault 
| persists for some time without isolation. These 
| occurrences also indicate that a serious consideration 
| of *bus-zone fault protection, either fully automatic 
| or indicative, is necessary, as also is the true rating 
of neutral earthing connections in relation to the 
system of protective gear and the design of earthing 
systems, not only in view of short-circuit current- 
carrying capacity, but of possible voltage rises under 
short-circuit conditions. An interesting alternative 
to the different forms of *bus-zone protection avail- 
jable is to be found in a re-arrangement of the 
circuit connections with overlapping protection 
schemes. This practically eliminates those connec- 
tions which are commonly known as ‘bus bars. 
The idea is not new, but it has not so far been 
developed with this end in view. It has been 
termed a mesh connection of circuits, and is, in effect. 
a miniature ring main from which the circuits 
radiate and which replaces the “bus bars. The 
circuit-breakers, however, are connected in the ring, 
}and it is necessary for two of them to trip and for 
the circuit isolator to be opened in order to isolate 
|} the circuit. The arrangement, it is claimed, lends 
itself to normal sectionalisation and segregation, 
both of which are assuming more importance on 
account of ordinary and war risks. 

In the industrial section of the report, among a 
number of other interesting points, attention is 
drawn to the dangers which may occur owing to 
| the failure of the limit switches which are installed 
on cranes to prevent overwinding. A number of 
these mechanisn.s which were examined during the 
year disclosed defects both in design and main- 
|tenance. At one works, for instance, tests resulted 
in four failures out of six attempts to operate the 
|switches by overwinding. A somewhat similar 
problem is to be met with on steel-furnace charging 
machines. On this equipment the braking of the 
travel and slewing motions is normally effected by 
reversing the controllers. Should the supply fail. 


| however, on account of the main switch opening, 


the operator loses control, and cases have occurred 
of workmen being crushed by runaway chargers. 


|The general conduction of the machine makes the 


application of straight mechanical braking almost 
impracticable, but electric brakes either of the 
solenoid or rheostatic-resistance patterns could be 
used. 

The report is well worthy of study, not the least 
because it shows what care is being taken to ensure 
safety in the use of electrical power. 








THE MAINTENANCE OF THE 
BALANCE BETWEEN REARMA- 
MENTS AND EXPORT TRADE. 


THE importance of maintaining our exports in 
the face of the heavy re-armament programme being 
carried out in this country at the present time is a 
matter of grave concern to industrialists, but more 
particularly to engineering firms since it is upon 
these that the greatest burden falls, and whose 
normal interfered with. This 
important matter was discussed by Sir Louis W. 
Smith, M.P., at a luncheon on Thursday, last week, 
of the British Engineers’ Association, presided over 
by Lieut.-Colonel Lord Dudley Gordon, D.S.O. 

Sir Louis remarked on the necessity of definitely 
focussing attention on this matter, export trade 
being essential at this time in order to meet the 
very heavy financial burden of the Defence Pro- 
gramme. The engineering industry largely de- 
pended upon exports, and at the same time it was 
concerned with armaments. It was to be 
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expected that in about two years’ time either the 
latter would slow down, or we should be in need of 
vastly greater supplies. We all ultimately hoped 
that war would ke unnecessary, and if that should 
prove to be so export trade would be badly needed, 
while in any case, for the sake of our national! 
finances it should be interfered with as little as 
possible. The Defence Programme work was sup- 
posed not to disturb the normal trade output. That 
position had long ago been departed from and they 
had had a warning lately from the Prime Minister 
that even more interference might be unavoidable. 
Sir Louis strongly advocated all firms making 
every effort to maintain the same proportion of 
export trade as prior to 1935, and that increased 
armament work should be carried on at the expense 
of orders in the Home market. 

A very important aspect of the situation was the 
adverse balance of trade. We had of course to 
export to meet payments for imports, and it was 
essential to earn balances overseas. In 1929 the 
adverse balance against us was 382 millions; in 
1937 this had increased to 432 millions; while 
invisible exports resulted in some reduction of these 
figures, it was not satisfactory to depend upon past 
investments for current needs. Exports had always 
represented a substantial share of our industrial 
prosperity, amounting to 27 per cent. of our pro- 
duction in 1924, though they had had fallen now 
to about 20 per cent. 

He considered that the present situation would 
be aided by an engineering council of a dozen or 
so men representing the well-established trade 
associations within the industry. Such a body 
would be able to assist the speeding up of the 
armament programme, and would also help in 
retaining and building up export trade. There had 





undoubtedly been delays due to lack of co-operation 


between the Service Departments and industry, 
particularly in engineering, in which long experience 
and skilled knowledge are so essential to economical 
and speedy results. In some cases firms well able 
to do the armament work had been nervous of 
embarking upon it and some had stood out for 
higher prices than others. A small council of first 
class men from which such firms could seek advice 
or before whom they could state their case would 
quickly reach solutions in these cases. In another 
case perhaps the Department took over works doing 
important export trade without proper investigation, 
and that trade was lost. A council, as proposed, 
could hold a balance both in the interests of the 
firms themselves and also of the nation. We take 
it that the announcement made on Monday of the 
appointment of a Panel to advise the Govern- 
ment on armament delays only partially meets Sir 
Louis’s point, since it does not appear that it 
will deal with industrial questions, nor is it appointed 





by the industry. Sir Louis saw no reason why, 
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| lighting in many parts of Europe, except where 









generator stations; one station belonging to the 
|Tailway administration takes the peak load. As 
|in other countries, the influence of the traction 
Section D of the Vienna Conference was concerned op tat sent reine note . Pager’ 
ih the Sop of Bey fr Street Lighting. through  motorenator"ieueney "converter 
which the development of high-speed road traffic | ee eet thows thet, under the conditions 
. . . , a , 3; |Tuling, the best system to adopt generally is to 
is having on the question of street lighting. Condi- purchase current from the existing networks 
| tions are such that when considering the cost of | The Swedish ‘tailway eiitialtiies ‘ieidin ip) Wes done 
fone ogre and operation of improved — | satisfied with the single-phase system that they 
ighting systems, the cost of accidents factor a have adopted. The railway in the far north, 
| oh a _— nn ee re on Vetbea for the haulage of iron ore, the first line to be electri- 
| States takes place at night and ona small proportion | — — mr es owe ne ee ama 
lof the total street’ mileage. The consumption of current, at Porjus. supplies 279 miles of line. 
|energy for street lighting appears to be increasing B In the discussion of this subject, Mr. J. A. 
lrapidly in many countries. On the Continent, roughall, of the London Midland and Scottish 
|lamps suspended over the centres of the roadways Railway, said that each case had to be decided 
jseem to be much favoured; in Great Britain, |" nd merits. His company was retaining — 
except in the City of London, there appears to’ be power stations. One was for general works service 
some prejudice against this system, and posts with and the other basen rad oe oor Sd-eyole 
brackets, staggered from side to side, are most meee from its present 25 cycles to enable it to 
Sweotred. | be connected to other stations. Mr. Lydall, in a 
For electric lighting, mereury- and sodium-vapour 3. pa and in the discussion, favoured purchased 
lamps are being extensively used in spite of criti- aes A railw ay power station, he said, required " 
cisms of their colour, but wire-filament lamps still | '@&® Proportion of stand-by plant, the capital costs 
predominate. In a number of countries a system | Vee high, and the peak loads were of short duration, 
of series connection is preferred instead of parallel although a private plant could operate with a wider 
operation at voltages of about 230. The lower range of voltage and frequency than a public supply. 
voltage series-connected lamps are said to have a A Tailway had 7 keep down’ the capital os 
longer life, to blacken less and to stand up better this being of greater importance than very high 
to traffic vibration, owing to the thicker filament. efficiency. In whatever system was employed, 
Gas still remains an important factor in street however, a railway had to operate its own sub- 
stations. Mr. J. A. Kennedy stressed the savings 
in capital when power was taken from a public 
supply. Dr. Eggenburger said that the system 
of special stations used on the Swiss State Railways 
had been very satisfactory; although a certain 
amount of power was obtained from other sources, 
their own stations took the peak loads. Dr. Wech- 
mann said, in the discussion, that a certain number 
|of railway central stations gave a competitive 
factor which was valuable. M. Chamyon described 
the special conditions in France, where two railway 
undertakings. the Orleans and the Midi, had 
developed their own power stations and transmission 
lines and had surplus power for sale. On the recently 
electrified section of the Western State RailWay, 
| supplies of energy were taken from the local net- 
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imported or long-haul coal has to face local 
hydraulically-generated power. It is usual for part 
of the lighting to be cut down at midnight. For 
railway stations flood lighting is coming into some 
vogue ; on the Swedish railways there are 42 flood- 
light projectors, placed 30 m. high, with an average 
capacity of 4-7 kW. Several ingenious systems 
have been evolved for the control of street lighting. 
A favourite method works on the principle that 
the switching on of one line of lamps, switches 
on the next group, or even several radiating groups, 
special relay switches being used, so that the 
lamps in an area come on in batches. The switching 
off of the nearer group is followed by the opening of 
the more-distant switches in turn. 
On the German railways, propane gas in steel | Works. ‘ 
bottles is being used largely instead of oil lamps | A paper by Mr. Z. Yamashita dealt with the 
for railway signals in rural areas. They run for | question of regenerative braking on the Japanese 
about 360 hours, and. despite the higher cost for | railways. In 1933 it was decided to adopt this 
materials and the fact that they are left on con- | system on the Hachioji-Kofu section of the Chuo 
tinuously, economy results owing to the reduction | line, one reason being the adoption at that date of 
in labour costs. The same gas is being used at a) locomotives of 1,800 h.p., in place of those of 1,200 
number of level crossings for warning signals. In| h.p. The application of regenerative braking 





in this way, the same should not be done for the some of the large towns of Hungary it has been | had as advantages the saving in electric power, the 


engineering trades as had been so well done for the found that the greatest traffic in the streets comes 
a |on at peak-load times and that the demand tends | 

With regard to competition abroad, made so|to lower the voltage of the local networks. To 
hopeless by subsidies, Sir Louis pointed out how | obviate this a number of automatic voltage regu- 
easy it was for Germany to inquire what competitors’ | Jators are used. 
prices were and then quote 20 per cent. lower. The | pended lighting exists, the conductors have been 
Government to-day was urging industries to streng- | run along the fronts of houses in pipes above the 
then their organisations, so as to make terms with | first-floor parapets, in order to reduce installation 
their opposite numbers in Germany, or failing that | costs. 


iron and steel and chemical trades. 


to establish a pool to assist in securing contracts. 


Agreement, if possible, would be the less costly all | the Supply of Energy for Electric Railways. A 
round. The German method drove all natural | nymber of the papers discussed the relative advan- 
economic trading out of markets and the danger | tages of special railway power stations as against 
was that having secured a monopoly they might | the purchase of power frem outside systems. In 
afterwards dictate prices, to our permanent loss. | countries using single-phase traction, in order to | 


In conclusion, Sir Louis remarked upon the werk | 
of Dr. Funk in South-Eastern Europe and suggested 


that our Board of Trade might do worse than 'the railway, fed by single-phase power stations or 


emulate him, while at the same time steps might be 


taken to ensure that the business men at our | supply stations. Where local three-phase networks 


Consulates abroad were more up to the German or 
United States standards. 


A vote of thanks to Sir Louis was proposed by 
Sir Patrick Hannon, M.P., who said he was sure 
that if Sir Louis took the further step of inviting 
his colleagues in the House of Commons to make 
representations to the Prime Minister regarding 
the proposed council of engineers, he would have 
with him a very powerful company. 


reduction in wheel and rail wear, the decrease of 
shock between cars at braking, and ease and smooth- 
ness in speed control. On the other hand, the stand- 
ing charges were increased owing to the extra capital 
cost, and there was an increase in locomotive main- 
tenance cost. In Japan; only direct-current loco- 
motives were used. The author thought the follow- 
ing considerations should be kept in mind: the 
operation should be safe and reliable; the equip- 
devoted to|ment and its handling should be as simple as 

| possible ; the speed control should be easy; the 
|change over from power to regenerative braking 
should be simple, smooth and accurate; the 
armature current should not vary even on sudden 
changes of the line voltage ; in the case of an inter- 
|ruption of the regenerating current the induced 
e.m.f. of the armature should not be too high ; 
when under regeneration the load on each of the 
motors should be equalised; the braking force 
should be increased with the speed of the train ; 
jand the regenerative braking should be effective 
| over a wide range of train speeds. 


In Budapest, where much sus- 





Section E of the Conference was 





obtain security and to balance the loading, a single- 
phase transmission line is usually carried alongside 


single-phase units in hydro-electric or other general | 


are relied upon, motor-generators or some other 
form of converting apparatus has to be used. In 


cases in which direct-current traction is used, as in 
England, France and part of the United States, 
electrical energy has to be transformed from three- 
phase current in any case, so that, in general, the 
purchase of power from an outside authority is 
favoured. 


In Norway, part of the current for railway 








Regarding considerations of economy, the ratio 
| of the regenerated power to delivered power should 
| be large; the equipment should be simple and not 
| require much space ; the extra first cost should be 
|small; and the system should not require the use of 


| locomotives of extra capacity. Series motors were 


generally used on electric locomotives, but with 
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regeneration the excitation must be in shunt, as | 
with series excitation there was an unstable and 
abnormal load current and a danger of flash-over. 
The different systems varied according to the 
source of the excitation of the shunt field. The 
excitation might be by motor generator, from an 
axle generator, from the trolley line or from some 
of the main motors operated specially for the 
purpose. For speed control, a series resistance 
might be inserted in the main field, or in. the field 
circuit of the exciter. The narrow gauge railway 
system in Japan, did not suit the use of axle 
generators, and the motor-generator system of 
excitation was employed. 

When the regenerative equipment did not allow 
of the maximum practical down-grade speed, the 
consequent delays would upset the operating 
schedule, which traffic conditions in Japan would 
not permit. In some cases the extra heating of the 
motors due to their use, both up and down the 
grades, rendered locomotives of large capacity 
and greater cost necessary, the down-grade speed 
being also affected ; these factors might prevent the 
adoption of regenerative braking. The condition 
of a line and the frequency of the train service 
affected the question, for example, where the re- 
generated power could not be used on other trains, 
most of the power then had either to be returned 
to the supply companies or absorbed in water 
resistances. If the power company agreed to take 
the regenerated power, the load factor of the power 
station or substation would be lowered, and this 
would affect the unit price for power. 

One section of line electrified had a single track 
with a number of long gradients at | in 50, but 
there was not sufficient traffic to allow trains on the 
down grade to help those on the up grade in the 
neighbouring section, so regeneration was not used ; 
the fewer the sections with heavy gradients the 
lower the value of regeneration. There were 
395 km. of electritied lines on the Japanese Govern- 
ment Railway, of which 86-3 km., between Hachiaji 
and Kofu, were operated with regenerative braking. 
There were many gradients of 1 in 40 to I in 50, 
and the regenerated power could be used not only 
for trains on the same line, but also on the Tokyo- 
\sakawa line and in the Tokyo suburban lines. 
The locomotives employed were first of 1,200 h.p., 
then of 1,800 h.p., the latter having six driving axles 
with six motors, of 1,350 kW combined, on a l-hour 
rating ; there were pony axles at eachend. The total 
weight was 97-5 metric tons. The system was direct 
current at 1,500 volts. With passenger trains on re- 
generation, the motors were arranged in three sets 
in parallel of two in series ; with goods trains, there 
are two parallel sets of three in series. On a round 
trip on test, with a passenger train, the delivered 
power was 2,272 kWh, and the regenerated power 
682 kWh, ; on a goods train, the results were 2,586 
kWh, with 816 kWh regenerated. The results 
showed that the section of line and traftic conditions 
made the system economical to use. 

In the discussion, Mr. Harper stressed the effect 
of local conditions on regenerative braking; the 
effect on brake-block wear was of importance. It 
was not realised how much the reduction of every 
ton of the weight of a train affected the power supply 
during the useful life of the equipment. Economy 
had come about through the development of lighter 
and cheaper motors, It had not been found possible 
to reduce the load peaks by staggering the working 
hours of passengers. Mr. H. G. Nelson referred to 
reductions in cost following improvements in design. 
He said that, owing to the factors of gradient and 
traffic, there were few places in Great Britain where 





regeneration could be effectively adopted. Mr. Harper 
said that it was of importance for any current re- 
generated to be absorbed on the line itself, as any | 
return to a local network would involve either 
rotating machinery or special rectifiers at the sub- 
stations. He stressed the benefits of all-round | 
reduction in weight. On the Southern Railway | 
express trains, 80 per cent. of the weight was in 
rolling-stock, 11-8 per cent. in the electric equip- 
ment, and 8-2 per cent. in the passenger load. On 
the recent stock for the Mersey-Wirral section, the 
following figures applied : 70 per cent.. 16 per cent.. 
and 13-5 per cent., respectively. 

(T'o be continued.) 





ENGINEERING. 





NOTES. 
Tue Prrertm™ Trost Lecture. 

As a result of some discussion between officers 
of the Royal Society and Professor J. L. Henderson, 
of Harvard, foreign secretary of the National 
Academy of Sciences, Washington, when Professor 
Henderson was in London last year, it was decided 
that an annual scientific lecture should be given 
alternately in London and in Washington, by an 
American scientist and a British scientist, respec- 
tively. The British scientist is to be invited to 
Washington by the National Academy of Sciences 
and the American scientist to London by the Royal 
Society, the object of the interchange of lecturers 
being to increase still further the already very 
friendly relations between British and American 
scientists. The Pilgrim ‘Trust having been 
approached, and having generously agreed to 
provide an annual honorarium for a period of six 
years, a scheme was prepared and accepted by 
both the National Academy and the Royal Society. 
As a result, Dr. Irving Langmuir, associate director 
of the Research Laboratories of Messrs. The General 
Electric Company, Schenectady, N.Y., was invited 
by the Royal Society to give the first Pilgrim Trust 
Lecture in London. This lecture was duly delivered 
in the lecture theatre of the Royal Institution, 
Albemarle-street, in the afternoon of Thursday, 
December 8, Dr. Langmuir’s subject being “ Mole- 
cular Films." We may mention here that Dr. 
Langmuir also delivered the Friday evening discourse 
at the Royal Institution on the following day, this 
lecture being entitled ‘** The Properties and Structure 
of Protein Films.” In the course of the Pilgrim 
Trust Lecture, Dr. Langmuir mentioned that stearic 
acid spread on water containing traces of barium 
salts gave monolayers which could be deposited 
on solid plates by a dipping process. By successive 
dips, any number of layers, up to 3,000, could be 
built up, and by optical measurements, involving 
interference of light reflected from the top and 
bottom surfaces, the thickness of the film could be 
determined accurately. Single monolayers of 
various substances deposited on barium-stearate 
multi-layers of critical thickness were readily 
visible to the naked eye because of the resulting 
change of colour. It was possible to dissolve out 
the free stearic acid in barium-stearate layers, 
leaving bel ind a skeleton of unchanged thickness 
but with a refractive index as low as 1-2. In this 
way, a glass surface could be rendered non-reflecting. 
By chemical treatment, barium-stearate multi- 
layers could be made to absorb many organic 
substances from solutions, giving observable increases 
of thickness, and this technique served as a valuable 
tool in biological investigations. At present, the 
Pilgrim Trust Lecture is regarded as an experiment, 
but if, as is confidently expected, it achieves its 
object, it is hoped that means will be found to make 
it a permanent institution. 


Tue Junior INSTITUTION OF ENGINEERS. 

Presidents of the Junior Institution of Engineers 
whose first introduction to this eclectic society is 
on the occasion of their induction into office, not 
uncommonly exhibit some surprise at its highly 
individual procedure ; but invariably, before the 
programme has advanced very far, they show 
themselves to be much less enslaved by mere 
institutional orthodoxy than, perhaps, they would 
have believed at the outset of the proceedings. If 
the time-lag between perception and participation 
be any measure of fitness for the presidency, Sir 
Charles Bressey, C.B., C.B.E., who was inducted 
at the inaugural meeting of the Institution’s 58th 
session, held on December 9 at the Royal Society of 
Arts, evidently is exceptionally well qualified ; his 
response was immediate. Rarely indeed can the 
symbolic transfer of the Brazen Spanner have been 


| performed with a more polished ritual ; though this 


was to be expected, there being no more know- 
ledgeable exponent of Junior rites than the retiring 
president, Mr. W. A. Tookey. This account must 
not anticipate, however ; for Mr. Tookey had much 
to do in the last half-hour of his year of office, in 
presenting the various Institution and other medals 


| and prizes awarded by the Council in respect of the 


previous session’s papers. In proposing a vote of 


[Dec. 16, 1938. 

Mr. L. M. Jockel described them as the culmination 
of a 34-years’ membership which had been of 
exceptional value to the Institution, in which view 
he was supported by the seconder, Mr. N. L. Ablett, 
a member of even longer standing. Mr. Tookey, 
having appropriately acknowledged the vote of 
thanks, proceeded to induct Sir Charles Bressey, 
who then delivered his address, on the subject of 
“* Roads and Traffic.” Road science in its broadest 
sense, said Sir Charles, had suffered severely by 
the almost complete divorce of two major responsi- 
bilities which, on the railways, were closely 
allied, namely, the design of the permanent way 
and that of the rolling stock. The public highway 
was open to all comers, and numerous statutory 
undertakings enjoyed the privilege of excavation 
upon it. Moreover, until 1930, the legal limit of 
speed was only 20 m.p.h. The problem of con- 
structing new roads was less baffling than that of 
ensuring their proper use. A count of east-and- 
west traffic during the evening peak hour at the 
Mansion House showed a flow of only 482 vehicles 
per traffic lane per hour, and a similar count at 
King-street, Hammersmith, 479 per hour ; whereas, 
at a speed of 20} m.p.h., with vehicles 60 ft. apart, 
1,800 per hour would be able to traverse a single 
traffic lane. On the ground of economy alone 
it was necessary to discard the theory that every 
highway should be adapted to carry every form of 
traffic. however ponderous or speedy ; and it was 
greatly to be hoped that, if the construction of new 
routes was to be undertaken on a large scale, their 
course would, where possible, be through virgin 
territory to be earmarked in perpetuity for agri- 
cultural or recreational purposes. The vote of 
thanks to Sir Charles Bressey, proposed by Mr. 
A. P. Morris and seconded by Dr. Herbert Chatley, 
was carried with acclamation. 


‘Lopep ” Cast [Rons. 


The properties and possibilities of a new range of 
high-duty grey cast-irons, suitable for cylinder 
liners, piston rings and other important engineering 
castings, and known as “ Loded ” irons, were dealt 
with in a paper read before the Institute of Marine 
Engineers by Mr. H. J. Young on December 13. 
He said that the new materials, which had been 
developed under the auspices of Messrs. Sheepbridge 
Stokes Centrifugal Castings Company, Limited. 
could be manufactured with normal appliances in 
any iron foundry, but that metallographic control 
was essential. Their structure was _ all-pearlitic, 
aad they could be used in the as-cast condition with- 
out heat treatment. The Loded-iron pro7ess 
departed altogether from the point of view of 
maintaining a low-silicon percentage in the iron. 
and any silicon content from 2-5 per cent. up to. 
say, 7 per cent., could be employed. For example. 
many castings had been made with silicon contents 
of between 4-5 per cent. and 5-5 per cent. These 
contents were “stabilised” by high chromium, 
additions of from 1 per cent. up to 4 per cent., or 
more, being made according to the silicon content 
chosen and the section of the castings concerned. 
an all-pearlitic structure being ensured. The 
silicon and chromium in the irons could be replaced 
wholly or partly by nickel, copper, molybdenum 
|and manganese, and, if desired, small additions of 
|rarer elements, such as tungsten, vanadium, and 
| titanium, could be made. The new irons could be 
| cast centrifugally, in sand or metal moulds, and in 
|a@ variety of other ways, and the Brinell hardness 
number rose with the silicon content without render- 
|ing the irons unmachinable. For example, large 
| cylinder liners for marine work had been manufac- 
|tured of Loded irons with Brinell hardness values 
| ranging from 300 to over 400. The irons were very 
| heat-resisting and of such composition that their 
physical properties remained unimpaired by thermal! 
| conditions which would break down a normal 
| engineering iron. As the silicon increased, the irons 
became more brittle, but a tensile strength of 17 tons 
|per square inch was obtainable on material of 
5 per cent. silicon content. The new irons had 
|uncommon qualities during foundry-pouring opera- 
|tions; they lay placid in the ladle and did not 
| splash or spark when poured. The castings pro- 
| duced were noticeably free from such defects as slag 








i thanks to Mr. Tookey for his services as President, | inclusions and blow holes, and machined surfaces 





Te ee 


eu AATs:: 








sotees 


Tree Te 





oe 


iP 


ate. 








DEC. _16, 1938.) _ 


were difficult to distinguish from those of steel. 
Taken altogether, Loded irons, the possibilities of 
which were still being investigated, were materials 
capable of giving improvement in a number of 
industrial applications without undue cost. 


REGULATION OF RalLway CHARGES. 


Even the most unobservant of the men in the 
street can hardly be unaware that the railway 
companies are at the present time suffering from a 
feeling that their lot is unnecessarily hard, or 
that they have taken steps to have what they feel 
are injustices removed by appealing both to the 
Minister of Transport and to the widest public. 
According to a statement, issued on Monday 
evening, the Minister has referred the question, of 
whether the existing statutory regulation of charges 
for the carriage of merchandise should be repealed, 
to the Transport Advisory Council, with the com- 
ment that in the existing circumstances there is a 
case for some material relaxation, ** provided that 
due regard is had to the ultimate objective of the 
co-ordination of all forms of transport.” He, there- 
fore, asks the Council, in framing their reeommen- 
dations, to consider whether the whole of the existing 
provisions relating to charges for merchandise 
should be repealed, or whether only certain provi- 
sions should be repealed or modified ; 
case what, 
for the protection of other interests. 
also points out that the main statutory provisions 
likely to be affected include the obligation upon the 
Railway Rates Tribunal so to adjust charges as 
to ensure that the net revenue of each railway 
company is equal to its standard charges, the 
imposition of maximum charges resulting from the 
obligation to charge no more than the standard 
charges, which can be varied only by the Tribunal, 
and the limitation on the making of other than 
standard charges. Other matters also covered by 
statutory provisions include the protection of canal 
and shipping interests; the limitations on the 
powers of the companies to increase or cancel excep- 
tional rates ; the power of the Tribunal to fix new 
or to reduce existing rates or to fix a charge for a 
trader whose business is detrimentally affected by 


an agreed charge made to another trader; the | 
obligations to charge equally under like circum- | 
stances and to publish the classifications of mer- | 


chandise, schedules of standard charges, exceptional 
rates and agreed charges; and, finally, a number 
of other matters which, at present, 
dealt with by reference to the Railway Rates 
Tribunal. It will be seen that the Council have a 
difficult task ahead of them, but we hope that their 
deliberations will result in a report which will do 
something to relieve a very complicated situation. 


- Tue Institute oF PETROLEUM. 

The twentieth annual dinner of the Institute of 
Petroleum, formerly the Institution of Petroleum 
Technologists, was held at Grosvenor House, Park- 
lane, London, W.1, on mar December 12. 
The President, Lieut.-Col. S. J. M. Auld, occupied 
the chair, and Sir Kingaley Wood, Secretary of 
State for Air, was the principal guest. In proposing 
the toast of “‘ His Majesty’s Government,” Lord 
Cadman mentioned that the Air Ministry was a 
Department in which the petroleum industry had a 
particular interest. In the solution of almost 
every problem of the air, engines, their fuel and 
lubrication were of fundamental importance, and 
in the perfection of these products the Institute 
had rendered services which were appreciated by 
all. Though the internal-combustion engine might 
still be improved to some extent, for any revolu- 
tionary change, he thought, we must look elsewhere. 
His own faith was pinned on the development of 
an internal-combustion turbine using heavy-oil 
fuel. In the course of his reply, Sir Kingsley Wood 
said that he did not disguise the fact that while much 
had been done in connection with our air defences, 
much still remained to be done. The menace 
of the air was the main cause of unrest in the world 
to-day, and for that reason this country must 
steadily build up its air defences. Lord Stamp 
proposed the toast of “The Institute of Petro- 
leum,” and in doing so remarked that the oil 
industry had been subject to some extraordinary 
fluctuations which had been only to a very minor 


and in either | 
if any, safeguards would be desirable | 
The Minister | 
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extent Senate upon omens or the move- 
ments of prices. On the demand side, the growth 
of different uses, including internal-combustion 
engines, shipping and aviation, had upset the 
| economists’ demand schedule. Regarding price, 
Lord Stamp said that taxation was so divergent in 
many countries and was such an important factor, 
that the final price followed no economic rule. 
The international importance of the industry 
was almost overwhelming, and the Institute 
would serve an important public interest if it 
followed oil through its production, sale and use, 
to its final political consequences. The President, 
in responding, wondered whether the Government 
was making adequate use of scientific and tech- 
nical societies like the. Institute of Petroleum. The 
Government were quite willing to send represen- 
tatives to the Standardisation Committees of the 
Institute, but the latter might also be directly 
represented on Government committees connected 
with petroleum. He knew of several cases in which 
such representation would have been distinctly 
| advantageous. 
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} ELECTRICITY DEPARTMENT. 


Measurement of Inductance, Capacitance and 
Frequency.—Rather more than a year ago, a series 
of absolute determinations of the principal electrical 
units was successfully concluded. As an essential 
preliminary to this work a primary standard of 
inductance was constructed and evaluated, the 
design being such as to afford the highest attainable 
accuracy for the single set of experimental condi- 


Fig.32. CALIBRATION Or AUDIO- 
FREQUENCIES 4 ST SO~ 
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tions then undergoing consideration. In particular, 
the standard henry was determined at a specified 
frequency. Under industrial conditions, however, 
covering the wide range of frequencies employed, 
for example, for telephony, radio communication 
and general power distribution, it is also necessary 
to make precision measurements of inductance, 
and for such purposes secondary standards are 
required which must be suitable for the special 
conditions envisaged and which at the same time 
must be capable of being compared against the 
primary standard. An instrument, recently de- 
signed to fulfil these dual requirements, incor- 
porates numerous features of construction and 
preparation for use which are noteworthy for their 
potential applications in other types of precise 
electrical measurements. The apparatus comprises 
a variable mutual inductance having a total value 
of 10 m H, intermediate values of which are obtained 
by manipulation of three decade dials supple- 
mented by a continuously variable scale for micro 
adjustment, such that settings may be made to one 
part in a million of the total inductance. To 
minimise secular change, the coils were wound on 
marble formers and subsequently heated for several 
hours in transformer oil at 110 deg. C., the imme- 
diate effects of this treatment being to remove 
moisture from the silk covering of the wires and to 
relieve all local stresses set up by the winding 
operation. Separate experiments have shown that 
coils immersed in a pasty mixture of petroleum jelly 
and transformer oil are more stable than if they are 
merely impregnated with paraffin wax, and the 
inductance coils have therefore been set up in that 
manner for permanent use. The practically perfect 
impregnation and absence of moisture from the 




















to ensure that capacities and elnens shall be 
small and constant. A system of electrostatic 
screens has, in addition, been incorporated among 
the coils and windings to enable those capacities 
which are of crucial importance in any particular 
use to be shielded from external influences by an 
appropriate arrangement of connections. Preli- 
minary calibrations of the completed instrument 
have given highly promising results and a compre- 
hensive test covering all probable frequencies is 
now in progress. 

Along with the development of the communi- 
cations industry is coming a demand for highly 
precise measurements of capacitance and power 
factor, which the Laboratory has been at pains to 
anticipate by re-designing its relevant testing 
equipment to fulfil more exacting requirements. 
The outcome is a new alternating current bridge 
circuit by means of which capacitance and power 
factor can be determined in terms of the properties 
of the fundamental Laboratory standards of mutual 
inductance, resistance and phase angle. An essential 
part of the apparatus is a sub-standard mutual 
inductance of variable type, which is completely 
screened and incorporates a compensating circuit 
to ensure that the secondary electromotive force 
and the primary current are in perfect quadrature. 
The remainder of the circuit is built up inside an 
earthed screen with separately screened components, 
among which is a resistance box which forms the 
link between the bridge and the standards of 
resistance and phase angle. The properties of the 
condenser under test are related directly to those 
of the variable mutual inductance and the resistance 
box, both of which have excellent stability and can 
be determined with a high degree of precision. 
Tests have confirmed that the equipment gives 
very satisfactory measurements of capacitances 
ranging from 500u.F up to 44 F at frequencies 
up to 2,000 cycles per second, the accuracy at 
1,000 cycles per second being in the region of 
+3 parts in 100,000. 

Another result of the development of radio com- 
munication is the necessity for a standard of fre- 
quency having an accuracy probably greater than 
is required for any other industrial purpose. Such 
a standard is maintained by the Electricity Depart- 
ment, the instrument consisting of a quartz ring, 
which is caused to vibrate at one of its natural 
frequencies by electrical means. As is well known, 
the Laboratory standard frequency is made avail- 
able to the radio industry and to other scientific 
bodies through the medium of radio transmissions 
sent out at monthly intervals. Similar standard 
transmissions are radiated from the National Bureau 
of Standards at Washington, and during the past 
year a number of comparisons have been made 
between the British and American transmissions. 
It has been possible to make these comparisons with 
the extraordinarily high degree of accuracy of one 
part in a hundred millions, and the problem of 
international frequency comparison may thus be 
regarded as completely solved. 

The underlying principle of such comparisons is, 
of course, the observation of beat frequencies 
between harmonics or sub-harmonics of the two 
frequencies under examination. The method has 
proved so generally convenient and successful that 
experiments have lately been conducted to extend 
its use to much lower frequencies than those of the 
standard quartz oscillators. One very useful appli- 
cation of this sort is to the calibration of audio 
frequency oscillators, the 50-cycle alternating cur- 
rent of a public power supply being used as the 
standard of comparison Since it is easy to obtain 
100-harmonics of any high frequency, it is usually 
possible to find a harmonic of the standard which is 
very nearly equal to another harmonic of the fre- 
quency to be measured, thus providing a difference 
tone or beat of very low frequency, observation of 
which enables the unknown frequency to be com- 
puted from a knowledge of the standard frequency. 

Unfortunately, the comparative purity of the 
wave form of the mains supply is rather a handicap, 
the third harmonic being as a rule the only one 
present to a useful extent. A means of overcoming 
this difficulty is described in a recently published 
note* from which the circuit diagram of Fig. 32 








windings is very necessary for high frequency work | 





* J. Sci, Inat., vol. 14, No. 10, page 339 (1937). 
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is reproduced. 
distorted by passing it through a bridge-type 
copper-oxide rectifier r. The resulting frequency, | 
now sufficiently rich in harmonics, is mixed with 
the unknown frequency » and passed to a dual 
potentiometer cde, which consists of two equal 
potentiometers ganged on one spindle. The resis- 
tances of these potentiometers are not of critical 
importance, and any values between 100 ohms 
and 1,000 ohms have been found convenient. The 
potentiometer sliding contacts f and g are brought | 
out to a second copper-oxide bridge rectifier /, 
the direct-current terminals of which are connected 
to a low-resistance telephone ¢. With this arrange- 
ment the applied voltages can be combined in any 
desired proportions by adjustment of the potentio- 
meter, and beats will audible in the head- 
phones whenever the frequency under investigation 
approaches a simple integral multiple of the stan- 
dard frequency. The circuit illustrated is convenient 
for unknown frequencies up to 2,500 per second, 7.e., 
up to the fiftieth harmonic of the mains frequency. 
The even harmonics are more marked than the 
odd ones, even multiples of 50 cycles per second | 
being the easiest to use for comparisons. It will | 
be evident from the description given above that | 
the whole equipment is made up of inexpensive | 
components, and it is so devised as to be simply 
incorporated in a mains-driven oscillator so as to 
provide a permanent and ready method of checking 
a large part of the scale. It has the further advan- | 
tages of needing no inductive coils or tuned circuits, 
and of requiring only sufficient power to make the 
telephone signals comfortably audible. 


| 


be 


The degree of finality attained in precise frequency 
measurements of a standard character has allowed 
attention to be given to the development of a more 
robust type of quartz-ring oscillator, less sensitive 
to mechanical vibrations and temperature changes 
than the primary standard, and hence suitable for 
use in industrial laboratories where continuous 
care and maintenance are not warranted by the 
degree of precision required. The new instrument, 
of which two examples have already been completed, 
‘mbodies a quartz ring similar to that of the primary | 
standard. Instead, however, of being freely sus 
pended by fine wires, the ring is supported on three 
fixed points, the latter being the suitably shaped 
and on rounded ends of adjustable screws rigidly 
attached to electrodes having the form of plain 
concentric cylinders. Three radial Vee-grooves are 
cut in the base of the quartz ring, which thus rests 
very on the supporting points and is 
prevented from being materially displaced during 
transport by three other screws pointing downward, 
which nearly, but not quite, touch the upper side 
of the quartz ring. 





precisely 


The mode of vibration employed is such that the | 
ring vibrates with six nodes, of which three are, 
of course, located at the supporting Vee-grooves | 
and points. Each particle of the ring has a radial | 
unplitude, and the mean diameter therefore remains 
practically constant during vibration the 
expansion of three of the segments into which it 
is divided by the nodes is always compensated 
by the contraction of the other three. Mechanical 
vibrations and small changes of level, consequently, 
have very little influence on the assembly, and the 
ring generates practically no sound waves in the 
ambient atmosphere, so that it can be successfully 
operated and its frequency adjusted at full atmo- 
spheric pressure. Further, by suitably choosing 
the dimensions of the ring, its 
temperature coefficient of frequency may be reduced 
to zero at any temperature within a practical range 
of operation. To minimise the remaining effects 
of temperature variations about any such mean |‘ 
selected as convenient, additional apparatus to 
provide temperature control may with advantage 
be incorporated in the system, and similarly, the | ‘ 
whole assembly may be enclosed within an evacuated 
container. Instruments with these improvements 
have an error amounting to no more than a small | « 
fraction of a second per year. One of them has 
been set up at the Laboratory, another at the Royal | ‘ 
Observatory at Greenwich, and it is understood 
that two others are to be made for radio commu- 
nication control in Australia. 

\s regards the practical applications of high 
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grades of raw rubber mixed with mineral fillers in 
various proportions, the filler in one case being 
intended to improve resistance to heiting without 
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to the increasing use of very high frequency oscilla- 
tions not only in radio work, but also in radio- 
therapy, which is 
quantitative data 


materials and the performance of resistors, coils, 


The mains supply a is deliberately | frequency measurements, reference may be made 


leading to a great demand for 
on the properties of insulating 


condensers, valves, and conductors at frequencies 


up to 100 Mc. per second. The 
apparatus and technique in these directions is very 
fully employed and has lately been modified to 
make measurements on liquid dielectrics as well as 
solid ones—a development of considerable industrial 
importance. At the present time there is a growing 
demand, also, for calibrations of high-frequency 
ammeters. Researches into this question on behalf 
of the Radio Research Board have revealed that 


the major difficulties arise from the relatively large | 


sizes of eddy currents in conductors «ther than those 
of very small cross-sectional area, aud of displace- 
ment currents in the insulating materials. With 


the object of reducing such extraneous currents to | 


small proportions compared with the main current, 
the line of attack at present being followed is to 
divide the incoming current among several straight, 
thin wires arranged in squirrel-cage formation. 
Satisfactory results with currents up to 5 amperes 
have been obtained with an assembly of this sort 
mounted inside a bulb filled with toluene, the 
thermal expansion of the dilatometer so constituted 
being used as a measure of current. 

Insulators and Dielectrics. High-Voltage Research. 
Static Electricity.—As a further consequence of the 
trend towards high-frequency technique in many 
branches of the electrical industry, it has become 
necessary for the Laboratory to investigate very 
carefully the general, and more especially the 
dielectric, properties of insulating materials. 
a commonplace that, of the materials utilised for 
electrical purposes, the greatest variety occurs with 


insulators, indicating by that very fact that no} 


single insulating material gives the same universal 
satisfaction as, for example, copper does for elec- 
trical conduction. 
electrical insulation offers wide scope for improve- 
ment, and while the diversity of insulating materials 


Laboratory | 


It is | 


The implication is clear that | 


| continues to increase, the materials are inherently | but with the 
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action of very high voltages underlies another 
interesting line of research which is yielding data of 
immediate utility to the industry regarding the 
impulse characteristics of porcelain insulators 
subject to working voltages from 11 kV. to 132 kV. 
The performance of insulating assemblies for high- 
voltage transmission lines under the simultaneous 
application of voltages due to the ordinary power 
supply, usually at 50 cycles per second, and impulse 
voltages due to surges or lightning, is under investi- 
gation by the aid of the surge generator which forms 
an important component in the high-voltage 
laboratory’s equipment. When flashover occurs on 
an actual transmission line due to a lightning dis- 
charge, the extent of the damage is largely deter- 
mined by the path followed by the impulse arc. 
By means of the various voltages which can be 
generated in the Laboratory, the conditions are 
being studied under which a discharge hugs the 
surfaces of the insulators in a string, or else passes 
through the air between the arcing devices at each 
end. 

Measurements under high impulsive voltages of 
electric strength are also in progress on dielectric 
materials such as impregnated paper, porcelain, 
and glass. Dielectric strengths so far measured in 
ja number of cases have revealed that the result 
varies according to the shape of the specimen, 
probably as a consequence of lack of uniformity 
during manufacture. The general conclusion drawn 
is that uniformity of product is more difficult to 
achieve in materials like porcelain, which are made 
in cup or solid shapes, than is the case with the 
sheets in which impregnated paper and moulded 
materials are manufactured. 

For these and similar researches in progress for 
the Electrical Research Association and the Central 
Electricity Board an impulse generator for the 
| production of large momentary currents has recently 
been installed. It consists of 12 condensers, each 
of 0-2 microfarads capacitance, arranged in porce- 
lain containers so that the apparatus can be used 
out of doors in wet weather. The working voltage 
is 100,000, and the maximum current obtainable is 
limited by the inductance in the external circuit ; 
latter arranged at its practicable 


less reliable than metals and less subject to control | minimum, currents as great as 100,000 amperes 


| as regards their basic properties during manufacture 
This is | 


and their stability or endurance in service. 


not to say that the new insulating materials are | 


unnecessary. On the contrary, certain of 


the | 


synthetic products designed for dielectric purposes | 


good in many respects, and 
progress in the plastic and ceramic industries is 
making existing materials available in cheap and 
moulded forms. Studies on a wide 
being carried out by the 


Electricity Department on behalf of the British 


Electrical and Allied Industries Research Associa- 


tion in order to examine systematically the factors 
controlling dielectric properties, with which the 
insulating properties at high electrical frequencies 
are intimately associated, special attention being 
given to the power losses in alternating electrical 
Among materials recently and at present | 
under examination are glass of various compositions, 
several 
important 
phenolic and thermoplastic types. 
glass, power losses on a representative range 
samples have been measured over the 
frequency from 300 cycles to 100 Me. per second. 


grades of ebonite, and—perhaps most 
a large number of synthetic resins of 
In the case of 
of 
range of 


rhe ebonites tested have been made from several 


letriment to electrical properties. As regards the 


plastics, electrical properties have been examined 
both for thin films of the pure product deposited | 


m metal, and also for impregnated paper boards. 


Some attention, in conjunction with the Chemical 
Research Laboratory, has been paid to the effects 


m electrical properties of preparing the plastics 


with cresol or xylenol instead of phenol, and in all 


vases particular consideration has been given to 


the relations between chemical and physical struc- 
ture on the one hand, and power factor and moisture 
absorption on the other. 


The importance of insulating properties under the 


| have been recorded. 

With the same general purpose of ensuring the 
safety and continuity of electrical supplies by the 
protection of transmission circuits and substation 
equipment, other researches are in progress to study 
the effectiveness of the measures taken to earth 
pylons, and the characteristic behaviour of such 
earthing connections when lightning currents pass 
through them. Two matters for special study are 


|the resistance of the earthing connections when 


carrying steady or transient currents, and the 
determination whether there is any inductive or 
capacitive component of impedance which will 
make the voltage on the pylon depend on the rate 
at which a surge current increases. Some diffi- 
culty is being experienced in interpreting the results 
of experimental attempts to find a relation between 
the voltage across a string of insulators and the 
surge current in the pylon from which they are 
suspended. Qualitatively, at least, it has been 
found that the maximum voltage across the insula- 
tion string can occur before the current in the 
pylon has reached its maximam value. Another 
aspect of this work concerns the performance 
characteristics of lightning arrestors and surge- 
protective devices generally. Among the latter, a 


|new type of wave-modifying apparatus has been 


tested experimentally, revealing that the wave-front 
of a surge is flattened by its use and that, in addition, 
the back of the wave is flattened in the case of a 
surge which has been chopped by the flashover of 
an insulator string. 

As distinct from the technology of electrical 
transmission, two researches on high voltages 
produced electrostatically present points of much 
interest arising out of recent experiments. One of 
these concerns the explosion of anzsthetic vapours 
in hospital operating theatres by sparks due to 
static electrification produced by the movement of 
blankets or clothing. Successful tests have enabled 
the provision of earthing chains trailing from 
operating tables on to a semi-conducting floor to 
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partially-conducting mixes of rubber, which have 
recently become available, promises to be of value. 


In addition, the investigation has covered the effects | 


of the humidity of the air and of defective high- 
pressure gas equipment on the risk of electric 
sparking. The work has been carried out in con- 
sultation with the Anesthetics Committee of the 
Medical Research Council and the Royal Society 
of Medicine, and a full account is to be published 
by the Institution of Electrical Engineers. 

The other similar investigation has a more indus- 
trial bearing and concerns the static electric charges 
generated by friction of fabrics undergoing dry- 
cleaning operations, often in presence of inflammable 
liquids or explosive vapours. It has for long been 
believed in dry-cleaning practice that certain special 
soaps, used partly for their detergent properties, 
exercised a beneficial effect also in preventing the 
generation of voltages sufficiently high to cause 
dangerous spark discharges, and the Laboratory 
experiments have confirmed that such is in fact 
the case, the direct influence of the soaps being to 
cause a large increase in the electrical conductivity 
of the cleaning bath. The scientific approach has 
revealed, however, that during the cleaning process 
the electrical conductivity of the bath tends to 
fall to the low value of that of the soap-free bath ; 
and, further, that the active constituent of these 
special soaps was nothing more remarkable than 
water. Soaps containing no water were found to 
have very little value in preventing the generation 
of static charges. 
of water alone to the cleansing bath was practically 


valueless, and it appeared that the soap performed | 


the essential function of causing the water contained 
therein to be carried into solution in the spirit of 
the bath. The gradual reduction of the effect with 
continued use of the bath was found to be due to 
the removal of this dissolved water by the fabrics 
being cleaned. In the course of experiments on a 
cotton belt, run between pulleys so as to pass 
continuously through a vessel containing dry- 
cleaning spirit, potentials of several thousand volts 
were readily obtained by friction. By the addition 
of soap the potential immediately fell to zero, due 
to the increased conductivity of the liquid bath, 
but gradually recovered as the water introduced 
by the soap was absorbed by the cotton fabric. The 
practical measures recommended, therefore, are that 
soap of the known, valuable types should be added 
periodically to dry-cleaning baths at such a rate 
that the conductivity of the liquid never falls 
below 10° mho per centimetre; and to enable 
control of this sort to be exercised under factory 
conditions a simple and portable apparatus for 
measuring conductivity has been devised. 


(To be continued.) 








HEAVY WELDLESS- STEEL TUBE 
PLANT OF MESSRS. THE CHESTER- 
FIELD TUBE COMPANY, LIMITED. 


Or late years a noteworthy development in the 
construction of certain engineering plant has consisted 
in the adoption, to an increasing extent, of hollow 
steel forgings to withstand high working pressures. 
This development has brought with it corresponding 
improvements in manufacturing technique, not only in 
the production of such equipment as light-weight steel 
cylinders for the storage of commercial gases, but, at 
the other end of the scale, of heavy forgings for boiler 
drums, pressure vessels, and similar equipment. 
Messrs. The Chesterfield Tube Company, Limited, 
Derby-road, Chesterfield, who are well known as 
makers of weldless-steel cylinders for the storage of 
compressed and liquefiable gases, have pursued a 
consistent policy of developing their methods of manu- 
facture and extending their works to meet increasing 
demands for weldless-steel tubular products. In view, 
however, of the growing requirements of industry, it 
was decided, some time ago, to install a heavy tube- 
making plant, of outstanding size and capacity, in 
an entirely new building. The plant, which has now 
been completed, comprises a vertical billet-piercing 
press, which has a total weight of 850 tons, and a 
horizontal, hydraulic tube-drawing bench having an 
overall length of 146 ft. and weighing over 500 tons. 
The installation has been designed for the manufac- 
ture, from billets or ingots weighing up to 20 tons, 
of tubular products having a maximum external 
diameter of 54 in. and an approximate finished weight 


On the other hand, the addition | 
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of 16 tons. The maximum length of solid-drawn tube 
| that can be produced in the new plant is 35 ft., but we 
| understand that, in practice, this length will vary 


| product and the minimum wall thickness which is 
| practicable in the manufacture of tubular goods of 
| this size and weight. 

| While the plant has been laid down mainly for 
|commercial requirements, it is expected that it will 
| also be of value to several Government Departments. 


| The weldless-steel tubular products turned out, within | 


| the range specified above, are suitable for many pur- 
poses, including steam pipes for high-pressure installa- 
tions; water, steam, and mud drums for boilers ; 
superheater headers; gas-storage cylinders; Diesel- 
engine starting-air bottles; cylinders for carbon- 
dioxide converters; high-pressure bottles for air- 
loaded accumulators, and also air vessels for submarines 
and torpedo-body and shell forgings. 

The plant, which was officially inaugurated on 


First Lord of the Admiralty, has been constructed in 
co-operation with, and to the design of, Messrs. Loewy 
Engineering Company, Limited, consulting engineers 
to the Company, 9, Kingsway, London, W.C.2. It 
is housed in a structural-steel building consisting of 
two parallel bays, one of which is 660 ft. long, 100 ft. 
wide and 60 ft. high, and the other 615 ft. long, 50 ft. 
wide and 33 ft. 6 in. high, the height in both cases 
being to the eaves. The building was erected by 


The area of the 
Owing to 


steel being used in its onstruction. 
covered floor space is nearly 100,000 sq. ft. 





the great size and weight of the principal units of the | 


plant, extensive excavations and foundations were 


| 45 ft. below the floor level. 
| The vertical billet-piercing press, built by Messrs. 
Davy and United Engineering Company, Limited, 
| Sheftield, is hydraulically operated and is of the triple- 
| cylinder type. It is capable of piercing pre-heated 
| billets or ingots weighing up to 20 tons and of producing 
ja hollow forging 9 ft. in length in one operation. 
| Briefly, the piercing operation consists in inserting 
a billet, by means of a crane, into the bush of the 
container of the press, which is then moved laterally 
into position under the punch. The billet is lowered 
}into a matrix or die, which has a hemispherical end, 
and the punch descends and, piercing the billet, forces 
the plastic steel to fill the space between the punch 
and the die. On completion of its downward stroke 
the punch is withdrawn, and the pierced billet having 
been ejected vertically upwards from the matrix, the 
container moves the forging away from under the 
press. The operations of moving the container, of 
lowering the billet into the matrix, and of ejecting the 
pierced forging are performed hydraulically, auxiliary 
hydraulic cylinders being provided for the purpose. 
The pierced billet is transferred by a crane on to the 
draw-bar of the horizontal draw bench, which further 
reduces the wall thickness and increases the overall 
length of the hollow forging by forcing it through a 
series of dies. Like the press, the draw bench is 
operated hydraulically, and it is also of the triple- 
| cylinder type, the maximum length of stroke being 
| 40 ft. The draw bench, which was built by Messrs. 
Henry Berry and Company, Limited, Croydon Works, 
Leeds, as stated, has an overall length of 146 ft. and 
| weighs upwards of 500 tons. 
| The billets and forgings are handled by electric 
| travelling cranes, all of which were supplied by Messrs 
Craven Brothers Crane Division, Limited, Lough- 
borough. These include one 50-ton crane fitted with 
duplex hoists, one 20-ton guided-type crane, one 20-ton 
general-purpose crane, and one 12-ton crane with two 
separate 6-ton crabs. The hydraulic equipment for 
the piercing press and the draw bench embodies three 
horizontal water pumps, each of which is driven by a 
6,600-volt, 600-h.p., three-phase synchronous induction 
motor supplied by Messrs. The British Thomson- 
Houston Company, Limited, Rugby. The accumu- 
lator is of the air-hydraulie type, comprising eight 
| solid forged-steel air receivers having a total capacity 





pressure of 3,360 lb, per square inch, and a forged- 
steel water receiver having a capacity of 440 cub. ft. 
All the receivers were manufactured by Messrs. Thomas 
Firth and John Brown, Limited, Sheffield. The 
pumps are arranged to run continuously when the 
plant is working, electrically-operated valves control- 
ling the supply of pressure water to the accumulator, 
according to the demand from the piercing press 
and draw bench. The electrical equipment comprises 
both high and low-tension switchgear, the former 
supplied by Messrs. The British Thomson-Houston 
Company, Limited, and also includes an oil-immersed 
power transformer and a 500-kW rotary converter 
provided by Messrs. The Brush Electrical Engineering 
Company, Limited, Loughborough. 

The furnace equipment of the new plant consists of 





according to the wall thickness required in the finished | 


December 8 by the Earl Stanhope, K.G., D.S.O., M.C., | 


Messrs. Rubery, Owen and Company, Limited, Dar- | 
laston, South Staffs, some 2,000 tons of structural | 


necessary, reaching in some cases to a total depth of | 


of 660,000 cub. ft.. and each working at a maximum | 
|ever, subject to evaporation and surface drainage. 
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| three separate units, namely, a preheating furnace, 
a soaking pit and a finished tube-forging reheating 
furnace, all of which were designed and erected by 
Messrs. Priest Furnaces, Limited, Longlands, Middles- 
brough. For preheating the billets a continuous 
bogie-type furnace, having a temperature range up to 
1,300 deg. C., has been installed. This is divided into 
preheating and soaking zones, the latter embodying 
the firm’s multiple-pass regenerative system, The 
billets are transferred from the preheating furnace to 
the soaking pit for the final heating. The soaking pit is 
j|also of the multiple-pass regenerative type and is 
| designed for a maximum working temperature of 1,300 
| deg. C. On completion of the drawing operation at the 
draw bench the forging is positioned on a porter bar and 
charged into the tube-reheating furnace, which is 
designed to give uniformity of temperature, is of the 
continuous recuperative type, and has an inclined 
hearth. All three furnaces are fired by gas conveyed 
by pipe line from the coke ovens of local collieries, 
and the annual gas consumption is estimated at 
| 300 million cub. ft. Among the machine tools installed 
in the new shop are two heavy variable-speed 30-in. 
centre lathes used for machining the tube forgings, and 
|supplied by Messrs. Craven Brothers (Manchester), 
Limited, Reddish, Stockport. Each is driven by a 
75-h.p. motor, and the distance between centres is 35 ft. 
in the case of one lathe and 45 ft. in that of the other. 

At the opening ceremony on December 8, the Ear! 
Stanhope pressed a switch which caused the punch of 
the vertical press to pierce a square billet weighing 
18,000 lb. and measuring 40 in. across the corners. 
The hollow forging was then subjected to further work 
on the horizontal draw bench, and the completed tube 
forging was subsequently charged into the reheating 
furnace. At the luncheon which followed the opening 
ceremony Lord Stanhope congratulated Messrs. The 
Chesterfield Tube Company, Limited, on behalf of the 
Government and the Admiralty, on the foresight and 
initiative they had shown in installing such a magni- 
ficent plant. Mr. A. J. Grant, Master Cutler of 
Sheffield, who also spoke at the luncheon, assured the 
directors and officials of the company that they could 
rely on the fullest co-operation of the Sheffield steel 
makers, 








THE INSTITUTION OF WATER 
ENGINEERS. 
Tue forty-third winter general meeting of the 


Institution of Water Engineers was held on Friday, 
December 9, at the Institution of Civil Engineers, 
Great George-street, London, S.W.1, under the chair- 
manship of the president, Mr. J. . Haseldine, M.C.. 
M.Inst.C.E. After transaction of the formal business. 
two papers were presented for discussion at the morning 
session. In the afternoon a lecture entitled ** Earthing 
to Water Mains’ was delivered by Mr. H. W. Swann, 
Home Office Factory Department. 

The first of the papers was entitled ** The Under 
ground Water Supply of the County of London,” and 
was presented by Dr. Stevenson Buchan, B.Sc., F.G.S.. 
of H.M. Geological Survey, by permission of the 
Director of the Geological Survey. A short summary 

| is here given, Although use.was made in very early 
times of shallow wells in the London area, it was little 
over a century ago that the underground sources were 
systematically exploited by deep wells. Over 84 per 
cent. of the water supplied by the Metropolitan Water 
Boerd came from overground sources outside the 
County, viz., the Rivers Lea and Thames. The re- 
mainder was drawn from wells within the County, and 
amounted to 20,548,940 gallons per day, i.e., 11-5 per 
cent. of the total water consumption, of which the 
| Board drew 1,853,300 gallons and 18,695,640 gallons 
were drawn by private persons. The source of the 
water under London was rain, but of that which feel in 
the County, the most part evaporated or drained over- 
ground to the River Thames, owing to the impermeable 
London clay, which covered practically the whole of 
the County. The permeable beds underlying the clay, 
viz., sands, chaik, &c., had outcrop areas beyond the 
County boundary, and these formed fhe collecting 
grounds for the underground supply, which was, how- 





| The sands and gravels of the superficial deposits which 
| fringed the Thames formerly afforded important sup- 
plies, but owing to the growth of the population, the 
water had deteriorated in quality and fallen off in 
quantity. The chalk was the most important of 
London’s water-bearing beds and formed a natural 
reservoir from which the bulk of the underground 
water was drawn. All the water entering the chalk 
was not recoverable and the flow of the available water 
was slow. 

A general progressive lowering of the water-level 
had been taking place under London over a long period 
of years. The maximum fall had been recorded in 
| West London, where the water level had fallen 300 ft. 
‘during the past 60 years. Values varying between 
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(+5 ft. and 5 ft. for the annual rate of fall in water level, | 


averaged over a period of 30 years, had been recorded 
in different parts of the County. The fall in water level 
was likely to continue throughout the whole area of 
the County of London and the annual rate of depression 
to increase. At the Bank of England well, the curve 
of fall had been virtually a straight line from about 


1850 to 1910, the drop being from 50 ft. to 130 ft. below | 


ordnance datum. Between 1910 and 1936, the curve 
had become increasingly steeper, the drop being from 
130 ft. to 300 ft. below O.D. The chalk surface was 
194 ft. below O.D. at this point. As a result of the 
falling level, additional areas of the sands above the 
chalk would be depleted of water. It was probable 
that the level would fall to the base of the upper chalk 
in several parts of London within 35 years, and at this 
level, which is the bottom of the effective reservoir, a 
negligible amount of water would be available in these 
areas, Such unsatisfactory conditions would spread. 
Artificial replenishment of the underground chalk- 
sand reservoir by dumb wells had been experimented 
with in the Lea Valley, filtered water being passed into 
the chalk. The fall in the water level was locally 


arrested, but the scheme did not maintain for long the | 


results anticipated, and was finally abandoned. Pro- 
vided sufficient surface water was available and could 
he introduced, after strict filtration, in an area of steep 
gradient in the water level, so that water could flow 
easily towards the areas of depletion, a certain amount 
of success might be obtained. It was 
whether the cost would justify such a scheme and 
whether it would confer more than local benefit, unless 


the extraction from the underground reservoir were | 


controlled. Introducing anything but pure water 
would be a dangerous experiment. In the area between 
Deptford and Plumstead Marshes, where there was no 
impermeable bed, the head of water from the south used 
to be so great that fresh water flowed from the chalk 
into the superficial deposits and could be observed 
breaking as springs in the bed of the river at low tide. 
As the fall in water level took place, with consequent 
loss of pressure, this flow first ceased and was then 
reversed, water from the river finding its way through 
the superficial depths into the beds beneath them. As 
the river water was brackish the chalk water became 
increasingly polluted and ultimately many wells had 
to be abandoned. 

Further, as a result of the falling level and local 
depletion of the water supply, brackish water from the 
tidal reaches of the mouth of the River Lea had entered 
the chalk and was being drawn towards the City. 
Strict precautions were necessary to avoid the possi- 
bility of leakage of polluted water from superticial 
gravels down abandoned wells to the underground 
supply. There were still areas, ¢.g., in the south-east 
of the County, where the supply could be maintained 
for some time, but extraction of water from these 
areas would accelerate the depletion of the inner zone 
of London by cutting off the water available for re- 
plenishment and hastening the spread of pollution. 
Unless the amount of water extracted from under- 
ground sources were regulated to allow the recovery 
of the water level, pollution would spread and would 
inevitably ruin the underground supply of a consider- 
able part of London at least. If these resources had 
to be abandoned, the whole of the demand for domestic 
and industrial water would be thrown on overground 
resources or on underground resources some distance 
removed from the County, as there was no alternative 
supply within its boundary. 

The other paper was entitled * A 100 Years’ Record 
of Rainfall and Water Levels in the Chalk at Chilgrove, 
West Sussex,” and was presented by Mr. D. Halton 
Thomson, M.A., M.Inst.C.E. This paper, it may be 
here mentioned, is an outstanding example of the value 
of systematic observation made in a private capacity, 
the depth of water in a well and the amount of rainfall 
having been noted continuously, since the year 1836, 
by the late Mr. W. Leyland Woods and his sons and 
daughter at the family seat at Chilgrove. Summarising 
the paper briefly, the house took its name from a 
hamlet, Chilgrove, near the head of a typical “ dry 
valley,’ subsidiary to the valley of the River Lavant, 
which drained into Chichester Harbour. Chilgrove | 
was about six miles N.N.W. of Chichester, and about 
two miles from the main escarpment of the South 
Downs. The chalk hills rose to about 500 ft. above 
0.D., and the main escarpment to about 800 ft. above 
O.D. The well at ground level was 253 ft. above O.D., 
and wholly in the chalk formation, the upper part pass- 
ing through the bottom beds of the upper chalk, but the 
greater part was in the middle chalk. The well was 
135 ft. deep from the ground level up to 1855, when it 
was cleared of accumulations and deepened to 145 ft. 
The diameter was 3 ft. In 1934, a boring of 6 in. in 
diameter was put down at the bottom of the well to a 
depth from the surface of 204 ft. and a pump, having 
a capacity of 500 gallons per hour, lowered into it. 
The pump was rarely used for more than a few hours 


doubtful | 
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The levels fluctuated over a very wide range over 
the period in review overflow taking place on several 
occasions, the level being then that of the ground, 253 ft. 
above O.D. The lowest level, 113 ft. above Datum, 
occurred at the end of the drought of 1933-1934, the 
difference between the two extremes of level being 
140 f+. The average level for the complete 100 years 
was 159 ft. above O.D. The seasonal fluctuation ranged 
from an average maximum of 186 ft. in February to 
an average minimum of 135 ft. in September, i.¢., an 
average annual variation of 51 ft. Individual years 
showed a variety of deviations from the average condi- 
tions depending on the incidence of the rainfall. In 
wet winters, a very rapid rise could occur after the 
ground had once been saturated and deep percolation 
had commenced, thus, a rise of 114 ft. was recorded 
during December, 1911. A dry spell sueceeding imme- 
diately might cause a fall, though less rapid. The 
maximum fall recorded was 48 ft. in March, 1915. 
In normal summers, the almost entire cessation of per- 
colation was followed by a steady fall of water levels 
due .» vatural underground drainage. 
pers. «joa might take place if the summer rainfall were 
excesr e, sometimes causing a secondary peak in the 
water sevels. In years with dry autumns, the seasonal 
rise of water level might be delayed until the following 
year. 

The value of the well levels was much enhanced by 
their association with rainfall obserations covering 
the whole period, and the two records together formed 
a reliable basis for the study of the local hydrological 
phenomena. The well fluctuations being typical of 
the district, other shorter records of wells and springs 
in this part of the South Downs could, by comparison 
with Chilgrove, be satisfactorily extended backwards 
a point of undoubted value in estimating the probable 
| effect of long droughts. The paper was illustrated by 





}a@ number of curves, including graphs of rainfall and 


| water levels for the whole 100 years of observation, and 
| formule were given for ascertaining the rate of dry 
| weather depletion and its relation to rainfall percolation 
and storage, the storage capacity of the chalk being. 
incidentally. remarkable. 








j-IN. FOUR-OPERATION HIGH- 
SPEED AUTOMATIC LATHE. 


Amone the numerous machine tools displayed at 
the showrooms of Messrs. Alfred Herbert, Limited. 
Coventry, at 70, Vauxhall Bridge-road, London, 8.W.1. 
are two examples of a re-designed four-operation high- 


speed automatic lathe manufactured by Messrs. 
Brown and Ward, Limited, Birmingham. One of 
these, a machine which will handle parts up to 


in. in diameter by 3 in. long, is shown in the accom. 
panying illustration. The term “ four-operation”’ is 
derived from the fact that the machine shown has 
two cross-slides, each carrying one tool, and a two- 
station turret provided with a tapping and screwing 
device. It may be mentioned here, however, that the 
machine can be supplied for three operations with a 





at a time and neither it nor the boring had caused any 
permanent change in the natural water levels. 


plain tool slide in lieu of the turret, for four operations 
with a two-station turret without the threading gear 


Substantial | 


or with the turret provided with either the tapping or 
the screwing device instead of both. In normal opera- 
tions the machine shown is used for turning, forming, 
knurling, facing and cutting-off from the cross-slides 
and drilling, turning, threading or tapping from the 
turret slide. The output naturally depends on the 
number of operations per piece and the material, thus 
hexagon-headed steel screws with a plain neck } in. in 
| diameter, followed by a screwed portion and then by a 
|longer plain part } in. in diameter, the total length 
| being | f; in., can be produced at the rate of two per 
minute, while grooved brass rollers 4 in. in diameter 


by 4 in. thick, and having a central hole can be 
turned out at the rate of 30 per minute. 

From the external view given in the illustration it 
will be seen that no part of the mechanism, including 
the drive, is contained in the base, an arrangement 
which makes for ready accessibility while preserving 
the advantages of total enclosure. The large box to 
the right, with a square cover, houses the drum-type 
cam actuating the cross-slides and turret. The box on 
the-left contains the pick-off gears for the camshaft «rive, 
which gears enable the cycle times to be varied from 
1 second to 61 seconds per piece. The transmission 
from the headstock is by roller chain from the headstock 
and bronze and steel worm reduction gear ranning in 
an oil bath is employed. The mechanism is protected 
by a shear pin. The motor, which develops 2} h.p. 
at 2,820 r.p.m. is mounted on a hinged platform on 
top of the headstock. Spindle speeds up to 4,500 
r.p.m. are obtained by means of six interchangeable 
Vee-rope pulleys, the change being readily effected as 
only one adjustable screw is concerned. The spindle 
is mounted on preloaded adjustable taper-roller bear- 
ings of the precision type and is designed so as to be 
amply rigid when broad forming cuts are made at high 
speeds. Threading is accomplished by either a 
Coventry, rotary or solid adjustable diehead on the 
turret. 

The bar feed is weight-operated, the weights being 
laminated so that the degree of feed can be precisely 
adjusted to the cross-section of the stock. The stop 
spindle is mounted on pre-loaded taper-roller bearings. 
The push rod which feeds the stock is mounted on 
ball bearings and actually enters the spindle. The 
feed arrangement ensures a minimum of waste, while 
very accurate lengths are obtained and wear is virtually 
non-existent. The collet has a new type of slide and 
the closing mechanism is totally enclosed and is un- 
affected by high spindle speeds, The cross-slides, which 
have a traverse of 1} in., are carried on renewable 
ways of high-grade nickel iron. Fine adjustment with 
ball thrust bearings and dead stops are provided. The 
slides can be set up by hand without rotating the 
camshaft so as to complete the cycle. The finished 
work is automatically separated from the swarf. 
The cooling fluid pump is situated at the back and 
is chain-driven from the cross-shaft of the cam- 
operating gear. The machine has also been improved 
in numerous minor particulars and it is claimed that 
all kinds of metal as well as non-metallic materials can 
be cut at the highest practicable speeds and that 
tungsten-carbide tools, such as Ardoloy. can he used 
to the limit of their capacity. 
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THE INTERNATIONAL CONVEN- 
TIONS RELATING TO INDUSTRIAL 
PROPERTY. 


On Wednesday, November 9, Mr. William H. 
Ballantyne delivered his presidential address at the 
opening meeting of the session of the Chartered 
Institute of Patent Agents. As this contained matter 
of considerable interest, we give a summary of it 
below. 

It was in the late ‘seventies that a meeting of the 
group of patent lawyers, which is now known as The 
{International Association for the Protection of Indus- 
trial Property, was held in Vienna, and a concrete 
proposal was put forward for the creation of an Inter- 
national Convention relating to industrial property 
(and particularly to patents, designs and trade marks). 
Everyone concerned was filled with enthusiasm to 
see the plan carried into effect, and, as part of the 
general scheme for improving international rela- 
tionships and international trade, the proposal made 
a strong appeal to the Ministries of Commerce in 
the «different industrial countries. With remarkable 
rapidity the union of 1883 was formed—** The Union 
for the Protection of Industrial Property ’—and a 
document, in the form of articles, expressing the | 
terms of the agreement arrived at, is the document 
now commonly referred to as ‘‘ The International 
Convention.” 

The question may be asked whether this international | 
convention is of any use at all, or if the idea on which | 
it is based isa sound one? Has the convention proved 
a success, and further, having regard to the ng raceme 
which have arisen, and the wide divergence between 
the practices obtaining in the Convention countries, 
is there any hope of creating a convention which would 
be sound in principle and effective in practice ? 





Article 2, namely: ** Persons within the jurisdiction 
of each of the countries of the union shall, as regards 
the protection of industrial property, enjoy in all the | 
other countries of the union the advantages that their | 
respective laws now grant, or may hereafter grant to | 
their nationals. ” Further—‘ no condition as 
to the possession of a domicile or establishment in 
the country where protection is claimed may be 
required. a 

If this article is not fulfilled, the convention fails | 
ot its purpose, and while there are many who would | 


feel that this article has been fulfilled to some extent, | 
| 








no one would be rash enough to say that it has been /'MEASUREMENT OF THE THICKNESS | 


properly fulfilled in all the countries of the union. 

Such failure may give good ground for a funda- | 
mental overhaul by which this country might regain | 
a certain liberty of action. It might, for example, 
retain the right to exclude from the benefits implied | 
by Article 2 the nationals of those countries which | 
did net carry out the intention of the article, for at | 
present the idea of equal treatment for all seems simply 
non-existent. 

\s regards the United States, it is a privilege almost 
incredible that in a country including forty-eight | 
States an English inventor can, for a few pounds, get 
a single patent under which he can draw royalties in 
all these States, and English inventors have profited 
from American patents on a very large scale. What is 
known as the two-years rule in the United States is, | 
however, textually, and in fact, in direct conflict with 
Article 2 of the Convention, and the result has been 
that American inventors have suffered grave hardships | 
in ot her countries in the union, and per contra foreigners 
have suffered hardships in the United States because | 
of this conflict. Anyone in America can use and publish 
his invention for two years before he need apply for 
his patent there, and his date of priority in the United | 
States is governed by the date of conception of the 
invention and the date of reduction to practice, or by | 
the date of introduction into the United States. When | 
that inventor applies for a patent in a foreign country | 
he can obtain priority based on his American patent | 
application, but his rights may be and frequently are 
ompletely destroyed by the publication which took 
place during the two-years’ period. 

Looking at it from an Englishman’s point of view, 

n English inventor works away at a problem for some 
years and conceives a solution. After trial he decides 
on an embodiment of his invention, and files a patent 
ipplication here. At about the same time an American 
inventor does the same. 
States applications, and an Interference is declared. | 
The applicant who was resident in America can rely 
on his date of conception. \ 
resident in England cannot. How can it be said in these 
circumstances that Article 2 of the Convention applies 
in the United States ? 

\rticle 4 of the Convention is important. Paragraphs 
A and Bread: “ Any person who has duly deposited 
an application for a patent . in one of the countries 
of the union .. . shall enjoy, for the purposes of | 
deposit in the other countries, a right of priority | 
during the periods hereinafter stated ; consequently, a! 


| iron or mild steel plates or tubes less than } in. thick, 


subsequent deposit in any of the other countries of the 
| union before the expiration of these periods shall not 
be invalidated through any acts accomplished in the 
interval, either, for instance, by another deposit, by 
application or exploitation of the invention. . . .” 
Canada is a country of the union, but according to 
| a recent decision it appears that a Canadian patent is 
|invalid even though it was applied for within the 
| priority period allowed, if, prior to the date of applying 
|in Canada, a patent on the invention has issued in 
any other country. It was thought that in 1934 
“ third party rights ” had at last been buried, but here 
is another form of the same disease, and the real 
danger which now stares us in the face is that we never 
know that we are even reasonably safe in relying on the 
Convention. Only five countries out of forty have 
ratified the London, 1934, text, so we may still 
encounter “ third party rights ”’ in the other thirty-five. 
Article 4, paragraph D-4, states: “‘ Each of the coun- 
tries of the union shall decide for itself what conse- 
quences shall follow the omission of the formalities 
prescribed by the present article, but such consequences 
shall in no case be more serious than the loss of the 
right of priority.” Notwithstanding this, in Andreas’s 
case not only was the right of priority refused here, 
but the patent application itself was refused. 

During the past fifty-five years different countries 
have failed to carry into effect the terms of the Inter- 


| national Convention, in that some did not regulate 


their practice in accordance with the Convention, 
while others do not even take the trouble to ratify its 
successive texts or to pass the legislation necessary 
to implement the Convention. 

It might be wise to reconsider de novo whether it is 
practicable to have an international convention which 
would be accepted completely and textually by all the 


| contracting parties and would not come into force 
The basis of the International Convention is in | unless and until the contracting parties implemented it, | to be extremely flexible and convenient. 


i.e., took steps to make it a part of their own national 
law. Before any fundamental overhaul occurs, one 
ought to consider whether these conventions are good 
and are effective. 


magnetic saturation of materials that is difficult to 
determine or to allow for. 

The one electrical constant of a metal that can be 
used for the measurement of thickness by direct-current 
is its conductivity. The resistance between two points 
on the surface of a relatively thin plate is inversely 
proportional to the thickness of the metal, and, provided 
that the form of distribution of the current remains 
constant, the total current flowing is very closely pro- 
portional to the thickness when the voltage applied 
between the points is kept the same. Investigations 
along these lines have been carried out by Drs. Clark 
and Foster and the authors independently, and it is 
remarkable that the difference between the methods 
finally evolved lies only in the magnitude of the currents 
used. What was begun a year or so ago independently 
as a promising experiment, has now become a regular 
works tool—nicknamed a ‘‘ thickometer *—and in this 
fact, perhaps, lies the best proof of the essential sound- 
ness of the method and its simplicity of application. 
It is believed that this method provides a general solu- 
tion of the problem of measuring, with the accuracy 
desirable, the thickness of plates or tubes where access 
can only be had to one surface of the metal. By the 
use of a Cambridge spot-light galvanometer, specially 
| suitable for the purpose and for incorporation in a port- 
able apparatus, it is possible to measure with great 
accuracy potentials of the order of 50 microvolts, The 
problem was then reduced to finding the current that 
| would give this voltage drop across points so closely 
spaced that they would indicate the presence of local 
thinning in the plates or tubes. There were two 
possible methods of working; to keep the current 
| constant and observe the galvanometer reading, or to 
find the current to give a constant reading on the 
galvanometer. Since the current has to be varied in 
any case, the latter method was adopted and proved 
It has the 
direct advantage that it is in practice easier to read a 
dead-beat moving coil ammeter than a galvanometer 
spot-light. 

The circuit common to all four-point methods of 











Assuming there were no agreed international court, | measuring resistance is shown in Fig. 1. page 716. It 


it would appear that the provisions of the international 
convention should not take effect in this country unless 
and until we and the other members of the union embody 
these provisions in the national laws, and carry the 
provisions into effect. 








OF METAL WALLS FROM ONE 
SURFACE ONLY.* 


By B. M. Txucrntron, M.Se., A.M.1.Mech.E., and 
Professor W. M. Tuornton, O.B.E., D. Eng. 


| consists, in the instrument used in the following tests, of 
| a 6-volt car battery connected in series with a moving- 
| coil ammeter, a rheostat, the leads and contacts, and 
| the surface of the metal under test. The distribution 
of current through the plate or tube, after leaving the 
| contacts, rapidly becomes uniform over the section up 
| to about ? in. in mild steel plates and to 1} in. in cast- 
iron. In order that the current may enter the metal 
with as little local resistance as possible, the points 
| must make good and uniform contact. In the present 
| instrument this is ensured, in the case of tubes or plates 
| the surface of which is accessible, by making centre- 
| punch marks. These are sct at a fixed distance apart 
| by having an iron template with four holes in pairs, 


Tre problem cf finding the thickness of a metal | the spacing being (for example), %in., 3 in., § in., 


| plate from one siae only, with such precision that a | through which the marks are made, to render the work 


region thinned by corrosion may be located, has been single-handed, by a Starrett automatic spring centre 


pressing since the bezinning of the age of steam. The 
practical method of vesting by the sound given wn 
a plate is tapped by « hammer, though in some cases | 


| sufficient, is not in general adequate ; and the process | 


of drilling a hole, calipering the plate thickness through 
it, tapping and filling it with a screwed plug, is slow | 
and laborious. Many suggestions, both magnetic and | 


| electric, have been made for this purpose, but up to | 


the present there has been no solution that has come 
into engineering practice. The magnetic methods that | 
are possible are of two kinds, according as direct or | 
alternating current is employed. For relatively thin | 

; | 
the alternating-current method has been used with | 
success, but it is much more difficult to apply to non- | 
magnetic metals. A description of the alternating: | 
current method of measuring the thickness of mild steel | 
tubes, designed by the authors, was given in a former | 
paper.t When it is necessary or desirable to use | 
direct-current, three methods of measurement are | 


| practicable, two electromagnetic, the other mechanical. | 


In all these methods, the total flux through the mag- | 
netic circuit on which the measurements depend is | 
inversely proportional to the reluctance of the circuit. | 
A small air gap in this circuit, having a high reluctance, | 
has a very great influence in reducing the flux, and in | 
fact, even with scraped and polished surfaces, a con- | 


negligible proportion of the whole. It is probably | 


failed to find general acceptance in practice, except | 
under what may be regarded as laboratory conditions, | 
and there is further the considerable variation in the 

* Paper presented for written discussion by the Institu- 
tion of Mechanical Engineers. Abridged. 

+ Thornton, B. M., and Thornton, W. M. y; 
Electromagnetic Method of Measuring the Thickness 
of Boiler Tubes in situ.’ ProcJ.Mech.E. Vol. exxiii, 
page 745 (1932). 





punch, Into the outer punch marks the current contact 
points are inserted. When the surface is readily acces- 
sible, the rotating contact points made by Messrs. 
Evershed and Vignoles for their ‘** Ductor” are most 
convenient. The spacing of the marks is such that 
all four contacts are made simultaneously. The use of 
the Starrett punch has the further advantage that it 
chips off hard thin scale and leaves a small clean 
depression into which the contacts fit. Having selected 
the place on the surface to be examined, the punch 
marks are made, the contacts inserted, and the current 
switched on and adjusted until the drop of potential 
between the voltage points reaches a constant value. 
This value is chosen after calibrating the instrument on 
plates or tubes of known thickness. In a few instances, 
as, for example, when comparing the thicknesses of an 
automobile cylinder wall, it is not permissible or possible 
to punch holes in the surface ; a spring-loaded contact 
head is then used. The success of the method depends 
on the proper calibration of the instrument on surfaces 
of the same shape and on metals having as nearly as 
possible the same conductivity. This electrical co- 
efticient differs much less than might have been ex- 
pected between metals of the same type. 

The results obtained with a set of eight plates of 
mild steel, each 12 in. square are given in Fig. 2, and 
show the relation between the thickness and current, 


| siderable mechanical pressure must be applied to reduce | adjusted to give the different potentials indicated by 
Both inventors file United | the reluctance of a joint in the magnetic circuit to a| the galvanometer scale reading characteristic of each 


curve from 30 to 70. The higher this reading, the 


| because of the great difficulty introduced by air gaps | greater the range of thickness that can be measured 
The applicant who was | that all direct-current magnetic methods have so far | with the accuracy shown by the difference between the 


positions of the spots and the mean curve through them. 
This is at most 74, in. for 1-in. plates, or 2-5 per cent. 
Most of the points are closer than this. It will be 
noticed that thicknesses of 1 in. can be measured with 
currents of only 10 amperes and, by raising the current 
and potential drop, this can be increased to 1} in. 
| The method, therefore, covers almost the whole range 
| of application of mild steel plates in structures, or in 
ship or boiler plating, with a convenience and accuracy 
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much beyond anything hitherto possible. The instru- 
ment was then applied to mild-steel plates, taken at 
random from stock, with the results given in Table I. 


Tasie I.--Trial of Instrument with Mild-Steel 
"lates. 
Thickness 

Micrometer. Electrical. 
In. In. 
0-0625 0-062 
0-080 0-070 
0-125 0-125 
0-25 0-23 
0-375 0-37 
0-50 0-49 
0-625 0-62 
0-75 0-75 


The differences indicate the order of variation of the 
conductivity of the metal, and were regarded as showing 
that the instrument tested in the laboratory could be 
applied to mild steel plates at normal temperatures to 
give accurate results in the field. If readings are taken 
at a temperature above normal atmospheric, the correct 
thickness can be found by decreasing the thickness in 
the ratio 1/(1 «6), where @ is the rise of temperature 
of the plate above normal room temperature at which 
the calibration was made. 

The first test to be made with the apparatus at 
Winnington works, Northwich, was on a piece of 4-ft. 
by 2-ft. serap mild steel plate badly corroded and pitted. 
The plate was tested in six places without previous 
cleaning. After testing, the metal in each place was 
burnt out and cut along the line joining the pop marks 
where the contacts had been. The average thickness 
was then measured by a micrometer, but no attempt 
could be made to allow for the effect of the small pits 
caused by corrosion. The results of these tests are 
given in Table II. Normally, such careful checking is 
not warranted, but the tests show that the instrument 
ean be remarkably accurate, even on rough work 
Tests with similar results were made on mild-steel hull 
plates, a boiler-house fan casing, and wagon tanks 
corroded by liquor. 

The distribution of the current field between the 
contacts depends on their nearness to the edge of the 
plate under test. Fig. 3 shows that when the line of 
the contacts is placed at right-angles to an edge of a 
j-in. plate, 12 in. square, the edge effect begins to be 
felt when the near current contact is about 2 in. from 
the edge. When the line of the contacts is parallel to 
the edge, the effect is much more marked and it is only 

Tass Il Tests on Corroded Mild-Steel Pilate. 
Spacing, 6 in. between potential points; 7} in. 
between contact centres; galvanometer deflection, 
70 divisions 


Posi-| Cur Thickness actual 
tion | rent, |,,. (from th : 
tick Error 


: jCalibra 
No. | Amp libration! “jess 
|} Curves) 


Kemarks 


In In In 
! 6-4 O-3775 0-3770 0-0005 | Smooth surface 


2 6-2 0-373 0-367 0-006 Badly pitted 
: 6-0 0-372 0-375 0-003 Fairly smooth 
4 6-2 0-373 0-372 0-001 Slight pits 

) 3°38 0-245 0-246 0-001 Fairly smooth 
6 6-0 0-372 0-365 0-007 Badly pitted 


at the centre of the plate that the field is undisturbed. 
The thinner the plate the greater the effect, for the 
lateral spread of the same current is greater. This is 
important in both the calibration and application of 
the apparatus. In this case the spacing between the | 
potential points was 5 7; in. and that between the con- | 
tact centres 64 in. big. 4 shows the influence of width 
of a test-piece as the current between the contacts is | 
increased and with different test potentials. In this 
diagram, D indicates the galvanometer deflection in 
divisions, and PP the distance between the potential 
points. A §-in, plate requires to be over 8 in. wide to 
give an undistorted current field when the galvano- 
meter deflection is five large divisions (50 on the scale), 
and the potential points are 6 in. apart. 

For the purpose of calibration, cast-iron blocks 12 in. 
by 12 in. were made, all run off the same ladle at the 
foundry. Fig. 5 gives the results of the calibration 
with the standard galvanometer deflection of 50 divi- 
sions. The spacing betweer. the potential points was 
24 in. and that between the contact centres 3} in. It 
will be seen that, with test-pieces of this size, thick- 
nesses up to 3 in. can be measured. The maximum 
departure from the mean curve is 0-075 in. in the 14-in 
specimen, or 5 per cent. The method therefore offers 
marked advantages in the measurement of the thick- 
ness of iron castings, where it is suspected that a core 
has slipped or floated, or it is desired for any reason 
to check the designed thickness. Measurements were 
also made of the thickness of large cast-iron condenser 
water boxes and turbine exhaust ends of known thick 
ness in order to find the range of the instrument in its 
portable form. The results are given in Fig. 6 and 
show that up to 3 in., single readings are consistent 
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and within 5 per cent. of the actual value. The close- 
ness with which the single observations fit the curve 
shows the uniformity of the quality of the cast-iron 
and its cooling. Annealing the casting removes strain 
and hardness and increases the electrical conductivity 
of the material. 

In dealing with boiler tubes, the electrical method 
gives results that compete in accuracy with the micro- 
meter. 
pits in such tubes, a much smaller contact head was 
devised ; this was used later for estimating the thick- 


ness of bends or tubes of small diameter. Although the | 


distribution of current was confined to a small portion 
of the surface, the results are almost as accurate as 
those with the larger pattern, the results obtained with 
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tubes selected at random from scrap, being shown in 
Fig. 7. The average departure from a mean line is 
here 0-003 in. on thicknesses from 0-05 to 0-14 in. 
Many tubes, both in boilers and industrial processes, 
are found on removal to have become eccentric in 
section. Since in many cases both the inside and out- 
side surfaces remain circular in form, gauges give only 
the mean thickness, and tubes which, judging by inside 
and outside calipers appeared to have a substantial 
margin of safety, have been found to have paper 
thickness along one side. On applying the electrical 
method to tubes of eccentric section, it is first necessary 
to find the points of greatest and least thickness. This 
is generally practicable by the use of clamp contacts, 
that can be adjusted around the tube. Even if the 
least thickness were zero, the current measured by 
contacts at that point would not be zero, for so long 
as the current can enter the section it passes round to 
the thicker parts of the tube (following the path of 
least resistance) and has a finite value. For this 
reason, the current-thickness curves of eccentric 
sections do not pass through zero but somewhat above 
it. In tubes of relatively large diameter (4 in. and over) 
the difference between the currents on the concentric 
and eccentric sections is not great. When, however, 
the outside diameter is about 2 in., the difference is 
wider and a special method has to be devised to find, 
from two observed currents, the probable thickness of 
the tube. In the case of one large boiler plant, where 
extensive eccentricity was found in some tubes re 
moved and suspected in others, the following method 
was used. A new tube was turned down in steps 9 in. 
long and the calibration curve A, Fig. 8, for concentric 
sections was found. The contacts were then applied 


In order to be able to detect local thinning or | 
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to an eccentric tube and the greatest and least currents 
| Ip and Ig, shown respectively by QN and PM, were 
| observed. The mean of these was taken and the corres- 
ponding point R marked on curve A. From the cali- 
bration it was known that the angle in the figure between 
the concentric and eccentric lines was very nearly 
25 deg. A line at this angle was drawn through R, 
| the intercepts on it at Q and P were found, and the 
corresponding abscissz ON and OM taken as the greatest 
| and least thicknesses of the tube. The ratio of these 
is not the same as the ratio of the currents. That is 
only the case in concentric sections. Where the ratio 
of the currents is small, the correction need not be 
applied. 
Certain superheater tubes, which were originally just 
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over 0-2 in. thick, were cut out and sectioned. A com- 


parison of their thickness with that found by the 
| electrical method is given in Table IIT. 


Taste III.—Thickness of Superheater Tubes. 


By Micrometer By Resistance Condition of Surface 


In lu 

O-O95 0-090 Smooth 
0-187 0-175 - 
0-107 0-098 Very rough 
0-186 0-163 

0-054 0-060 

0-054 0-066 

0-06 0-055 - 
O-OR6 0-089 Smooth 
“isl 0-187 a 
0-163 0-140 Rough 
0-068 0-056 

0-09 0-065 

o-16 0-125 


Mean, 0-107 Mean, 0-105 


In the process of manufacture of a high-pressure 
boiler it was desired to test the uniformity of thickness 
of the bends and their deformation by bending. The 
electrical method gave a complete solution of the 
problem, the alternative being to cut a number of the 
tubes and take them as typical of the rest. The tubes 
were 1} in. outside diameter and 0-145 to 0-165 in, 
thick. The calibration of the contact head on the 
straight part of the tubes is given in Fig. 9, the spacing 
between the potential points and contact centres being 
§ in. and ¥ in., respectively. Here the effect of 
shape on the current flow is clearly indicated. When 
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a bend is not “true to type,” the distribution of the 
current is changed and the curves show, as might be 
expected, that the smaller the radius of the bend, the 
greater the departure from the standard current thick- 
ness line for straight tubes. This change and increase 
of current is largely, if not entirely, due to the shorter 
current path between the contacts and to the thicken- 
ing of the inside of the bend, for more metal is included 
in the path when the bends are sharp. When testing 
a bend the first requirement is to measure the current 
on the straight part of the tube whose thickness is 
known. If this is less than the standard current, due 
to higher conductivity, the difference is noted and added 
to the current at the crest of the bend which gives the 
standard deflection of the galvanometer. For example, 
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the thickness of the straight portion of a 133-in. radius 
bend was 0-143 in. The current on the standard aver- 
age line was 5-88 amp. and on the bend under test 
5-75 amp., the difference being 0-13 amp. On the 
standard bend the current was 5-5 amp.; adding to 
this the difference, 0-13 amp., the 5-63 amp. current 
corresponds to a thickness of 0-122 in.; the actual 
thickness was ()- 124 in. by micrometer. 


Some mild-steel superheater tubes, 1} in. outside | 


diameter were calibrated, in connection with a rather 
unusual problem. The tubes had been in use for some 
years and had been badly cut by a steam sootblower. 
There was no uniformity in the type of erosion, and 
some tubes looked as if a ** flat” had been put on them 
with a file. Others appeared to be smoothly eroded, 
the “flat” having rounded edges. It was realised 
that high accuracy was unattainable ; test-pieces for 
calibration were, therefore, made covering the two 
extreme types of thinning. The results of the tests 
justified this procedure. In all, 813 places were tested, 
and eighteen dangerously thinned tubes were found in 
one boiler and twenty-six in another. In these tubes 
the thickness was under 0-070 in. ; the original thick- 
ness was 0-120 in. Twenty-five of the tubes in the 
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second boiler were cut out and sectioned. The average 
difference between the electrical and micrometer 
measurements was 0-008 in., which, considering the 
circumstances, may be regarded as good. The maxi- 
mum error was 0-027 in., but only two tubes gave a 
difference over 0-020 in. The first boiler, after being 
tested, had to be put in service in an emergency before 
the tubes could be renewed. One of the tubes found to 
be thin by the electrical test failed in service. 

The Cambridge Instrument Company’s spot-light 
galvanometer used in the apparatus is more sensitive 
than any other type of semi-portable instrument. When 
packed around with thick “‘ Sorbo ” rubber it travels 
well, and has proved a most valuable aid to the accu- 
racy and rapidity of the method. There are always 
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parasitic potential differences on the surface of metals 
that have been exposed to furnace conditions, due to a 
| difference in the thickness or type of oxide film or in 
the annealing effect. When the metal is hot, as in the 
| case of exhaust steam pipes or process pipes that it is 
wished to examine, there are definite thermo-electric 
effects so that once all the contacts are in position on 
the metal, and before the current has been switched on, 
the galvanometer deflection may be considerable. These 
potential differences in general remain constant while 
the thickness test is being made, and it is only necessary 
to find the current to give the standard galvanometer 
deflection—in either direction—from the floating zero, 
In practice, this has proved satisfactory, though some 
experience is needed with the instrument to get the 
| best results at a high temperature. The method used 
is as follows. It makes no difference to the accuracy 
| of the apparatus whether the galvanometer is caused 
| to deflect to the left or right, and it is graduated from 
a central zero mark, If, before the current switch is 
closed, there is a deflection due to surface conditions, 
the direction of the current is made to flow by the use 
of a reversing switch in such a direction that the spot 
of light is brought back to zero. The change of current 
| from this point until it reaches the standard deflection 
is then observed and the test proceeds in the ordinary 
‘way. By this means, it has been possible to obtain 











the thickness of a 10-in. steam main at 270 deg. C. It 
is not known if there is an upper limit to the application 
of this method. 

Tests on a small tank filled with fresh water showed 
that the liquid had no influence on the flow of current, 
but tests on a water tube, first empty and then filled 
with water, made the tube to appear a little thicker 
in the latter case. The effect is in general negligible 
in boiler practice. Provided that there is a sheet 
or tube of known thickness by which the apparatus 
can be calibrated, it can be used to find the thickness 
of any conducting material. It has been used, for 
example, to determine the wall thickness of a copper 
boiler; but its range is restricted in proportion to the 
resistivity of the metal. Thus, if a certain thickness of 
steel gave the standard deflection with 1 ampere, a 
| copper plate of the same thickness would require 
| 11 amperes, and a brass plate 3 amperes for standard 
| deflection. The linear relation between current and 
| thickness has been so well established for plates that 
| can be regarded as thin, that a single point gives the 
| probable line, through zero, of calibration. 
| The results described above indicate the scope of the 

instrument ; its range of application covers a large 
variety of engineering practice. It has been used to 
| measure the thickness of the steel shell of a large blast- 
| furnace gas washer, which was found to be dangerously 
|thin. Other instances are a mild steel purification 
| plant stock tank ; a turbine atmospheric exhaust main, 
| a mild steel centrifugal basket, compressed air and gas 
| cylinders, gas holders, radiant heat superheater and oil 
| still tubes, and cast-iron evaporating pans 24 in. thick. 
| To test the thickness of ships’ plating is an evident and 
| simple application. So long as there is an opportunity 
of obtaining a proper calibration of the instrument, it 
is difficult to see how it can fail to give accurate read- 
|ings of the thickness of any electrically-conducting 
| material with which contact can be made, and with 
| regard to the latter point it has been found relatively 
| easy to penetrate the hardest and most obstinate scale 
| by the Starrett spring centre punch. 

| 
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| THE second paper upon the subject of coke, entitled 
‘Some Results Attained with Solid Fuels used in 
| Open Grates for Heating Living Rooms,” was by Dr. 
W. Davidson and Dr. Harold Hartley. It dealt 
with coking and non-coking bituminous coals, steam 
coals, anthracites, high-temperature and low-tempera- 
ture cokes, and pitch coke, these being compared by 
their performance in open grates of a type most suitable 
for burning them. The highest radiant efficiency was 
attained, under the conditions imposed by the authors, 
with gasworks coke, which also proved, in their view, 
| to be the most economical to use. The radiant effici- 
ency attained with the grates used was found to be 
uninfluenced by increase in the chimney pull, a factor 
of considerable importance when considering the 
relative merits of fuels. Anthracites and steam coals 
are not generally used in open grates, but when so used 
they yield a higher radiant efficiency than is attained 
with bituminous coals, and owing to their higher bulk 
density, enable a fire to be maintained for long periods 
without attention. The low-temperature coke examined 
was less efficient than gas coke, its real advantage being 
its greater combustibility. The “efficiency” is the 
value obtained by crediting the fuel with all the heat 
emitted as long as the fire continues to burn, allowance 
being made for the unburned fuel left in the grate, but 
not for unburned fuel which falls through into the ash- 
an. 
‘ The efficiencies obtained under the specific conditions 
used by the authors were as follows :— 
Efficiency per cent. 
Gas coke (13 tests on 7 


cokes) = 31-6 to 34-7 (mean 33-3) 
Pitch coke son ... 28-6 to 29-8 
Low temperature coke ... 27:4 
Anthracite ... nied ... 26-2 to 30-0 (mean 28-1) 
Steam coal... a ... 26-5 to 28-9 (mean 27-5) 
Bituminous coal ... 26-5 to 26-8 


Granton gas cokes produced 
by Jamieson and King... 29-6 to 32-9 (imean 30-8) 
Pitch coke burns readily, is practically ash-free, and 
yields a radiant efficiency as high as that attained 
with any of the other fuels. The authors’ experience 
with some of the vertival-retort cokes has been very 
satisfactory, and has convinced them that if the gas 
industry will take the necessary steps to make avail- 
able for the public a goud coke of uniform quality, a 
considerable demand will be experienced. 7 
The authors have laid down a general specification 
for coke intended for use in open coke grates. As 
regards combustibility, the rate of kindling should be 
such that, in a 16-in. grate, the fuel can be ignited 





with 15 cub. ft. of 500 B.Th.U. gas, and give a fire 
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radiating energy at the rate of 6,000 B.Th.U. per hour 
after a period not exceeding 40 minutes from the time 
of lighting the gas burner. To attain this kindling 
rate, the critical air blast value (C.A.B. test) should 
be less than 0-060 cub. ft. per minute for cokes of a 
bulk density greater than 25 Ib. per cubic foot, and 
leas than 0-065 cub. ft. per minute for cokes of lower 
bulk density. In purity, the moisture content should 
be just sufficient to fix the dust, that is about 2 per 
cent. to 3 per cent., and should in no case exceed 
5 per cent.; the percentage yield of ash should be 
low, and this should be as dense and coarse as possible. 
The grading will depend upon the C.A.B. value of the 
fuels: (1) Cokes having a C.A.B. value in excess of 
0-065 cub. ft. per minute should be closely graded 
between 1 in. and 1} in. (2) Cokes having a C.A.B. 
value between 0-055 and 0-065 cub. ft. per minute, 
such as typical continuous vertical-retort cokes, should 
be graded between | in. and 2 in., and contain approxi- 
mately equal proportions of the | in. to 14 in. and 1} in. 
to 2 in. grudes. (3) Cokes having a C.A.B. value less 
than 0-055 cub. ft. per minute may have wider limits | 
of size, and a | in. to 3 in. grade has generally proved 
satisfactory. It is not desirable to increase the upper | 
limit of size beyond 3 in., since difficulty will be experi- | 
enced in maintaining a uniform grading in all supplies, 
on account of the segregation which will occur in the 
storage bins, &c. High bulk density is, of itself, | 
advantageous in an open-grate fuel, since the period | 
during which the fire will burn unattended is directly | 
influenced by this property. 

The authors made an interesting computation of 
the costs of heating, based upon each appliance and | 
each fuel working under first-class conditions. A 
coke costing 1-85d. per therm was compared with two 
coals, A and B both priced at 50s. per ton, A an inferior 
coal costing 2-33d. per therm, and B a good coal 
costing 1-98d. per therm. It was computed that the 
gas-ignited coke fire would cost from 0-63d. to 0-72d. 
for ignition, and the wood for the coal fire would cost 
0-5d. It wes concluded that for periods of heating | 
of 1 hour at outputs of 5,000 B.Th.U. and 7,500 B.Th.U. 
per hour, respectively, and for 2 hours at 5,000 B.Th.U. 
per hour in the 16-in. grates used, coke can offer no 
advantage in economy over coal B. At higher outputs 
and for longer periods of use, the economy of the coke 
fire is marked, and grows steadily with increase in the 
period of heating, as well as with increase in output. 
For a 5-hour period of heating, at an average output 
of 7,500 B.Th.U. per hour, the cost with coal A is 
36 per cent. greater, and with coal B 18 per cent. 
greater than with coke. The sharp increase in cost 
for short-period use with the solid-fuel fire arises from 
the fact that the percentage of the total weight of 
fuel used which is left burning in the grate after the 
output has fallen below the 50 per cent. maximum 
figure, is greater the shorter the “ useful period” of 
the fire. Also, the effect of the charge for kindling 
becomes considerable. A 1-hour “ useful” fire is only 
attained by considerable sacrifice of fuel. Even with 
an initial charge of 5 lb., the “ useful” fire lasted 
1-6 hours. The best hearth-types of modern gas fire 
will yield bench efficiencies of 50 per cent. to 54 per 
cent, over a range of consumptions from 0-5 to 1-25 
normal, and a “ floor efliciency * some two units lower. 
The gas fire attains over 90 per cent. of its maximum 
efficiency within 15 minutes of lighting, so that the 
effective ‘“ floor efficiency ” will not differ greatly for 
the varying periods of use which have to be considered. 
It was estimated that the price which can be charged 
for gas to give fuel cost parity could be determined by 
multiplying the calculated cost of the heat radiated 
by the solid fuel appliance by 0-4. On this basis it 
was calculated that for a working-class home where ¢ 
tire will be needed during six months of the vear, 
operating at various outputs for daily periods of at 
least 5 hours, and often up to 12 hours, a coke fire 
would prove the cheaper in fuel cost, even in the 
London area, unleas gas could be sold at an 
price not much in excess of 3d. per therm. 


iverage 


Pree SPECIFICATIONS. 

rhe afternoon session commenced with the considera 
tion of the Second Report of the Pipes Committee. The 
committee has completed its revision of the Institution 
specifications for wrought iron and is collaborating in 
drawing up certain British Standard Specifications 
It has examined information upo.a fusion between gas 
and electricity services, and believes that there is little 
risk of damage from modern types of cables pro- 
vided rasonable precautions are taken to prevent 
close contact between the two services. The reports 
indicated that where trouble had been experienced, it 
was generally due to deterioration or breakdown of 
cables laid in bitumen some thirty years to forty years 
ago. The report referred to some experiments that 
had been carried out by the Gas Light and Coke 
Company on the method of extinguishing fires in gas 
mains due to bomb explosions. A satisfactory device 
was a plunger fitted with a cone which was pushed on 
the end of a long rod into the ex posed broken end of 
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the main. This generally served to extinguish the flames 
completely, but even if not wholly put out, the escape 
was so greatly reduced that the remainder could be 
dealt with by clay stopping. 


Unaccountep-For Gas. 


The interim report of the Sub-Committee on Un- 
accounted-For Gas was next presented. Arising from 
the presentation of a paper on ‘‘ Gas Unaccounted-For, ” 


by Mr. R. H. Ruthven, at a meeting of the Southern | 


Association of Gas Engineers and Managers in February, 
1937, the Association recommended “that a Com- 
mittee of The Institution of Gas Engineers be set up to 
enquire into the possibility of arriving at a formula to 


jenable Gas Undertakings to reduce to comparable 


conditions of temperature and pressure gas made as 
registered by station meter and gas sold as measured 
by consumers’ meters.”’ At the present time there is 
no uniform method of calculation of gas quantities 
in the gas industry. Accordingly, a recommended 


method of calculation of gas quantities was prepared. | 


As a preliminary it was decided to ask a number of 
gas undertakings to submit to the Committee their 
results on this uniform basis. From the results received 
it became apparent that not only are there big differ- 
ences between various undertakings, but in most cases 

unaccounted-for gas ”’ 
revenue. 
minimum of 0-31 per cent, to a maximum of 8-7 per 
cent. In the recommended method it was laid down 
that the unaccounted-for gas should be given as a 
percentage of the gas made, care being taken, in view 
of the practice of gas drying, that both volumes and 
calorific values are reduced to standard 
of temperature, pressure and humidity. If benzole 
recovery is practised at a point preceding the station 
meters, the volume therm equivalent of the 
benzole is added to the quantity of gas made as calcu- 
lated above; 1 gallon of crude benzole may be taken 
to be equivalent to 40 cub. ft. of benzole vapour at 
60 deg. F., 30 in. pressure and dew point 60 deg. F., 
or to 1-4 therms in the case of oil-recovered benzole, 
and to 45 cub. ft. or 1-6 therms in the case of carbon- 
recovered benzole. This step, however, should be 


| omitted if it is decided to omit from the statement of 


gas sold the equivalent of the benzole. If benzole re- 
covery is practised at a point following the station 
meters, the volume equivalent of the benzole is sub- 
tracted from the corrected volume of gas before this is 
multiplied by the average calorific value in the deter- 
mination of the number of therms made. 

The volume of gas passing through consumers’ 
meters may be calculated from the total of the con- 
sumers’ meter readings or from the amount of money 
obtained for gas sold at each of the prices charged. 
Suitable adjustments should be made in respect of 
bad debts, meters broken open, and other estimated 
volumes for public lighting, water heating, &c. The 
volume so measured must be corrected for temperature 
and pressure, but only an empirical method is possible. 
The average weekly temperature of the atmosphere is 
taken as the arithmetic average of the daily tempera- 
ture, the daily temperature being taken as the arithmetic 
average of the maximum and minimum shade tempera- 
tures for the day at some point within the area of the 
undertaking. The temperature of the gas ruling at the 
consumers’ meters is computed weekly from a table 
prepared in accordance with a recommendation con- 
tained in a report of the Incorporated Institution of 
Gas Engineers. For the pressure a daily average of the 
barometric pressures in the district may be used, duly 
corrected for the average altitude of the consumers’ 
meters and for the gas pressure at those meters. The 
number of “ reputed therms”’ sold, as shown in the 
records of the undertaking, is corrected for temperature 
and pressure by multiplying by the volume correction 
factor. The figure so obtained is further corrected for 
excess calorific value, by multiplying it by a correction 
factor obtained by dividing the calorific value ascer- 
tained by the gas examiner by the declared value. The 
volume of gas used on the works is multiplied by the 
same factor as that used for correcting the gas sold to 
consumers, and also by the same calorific value, in order 
to compute the therms used on the works. The cor- 


rected volume or therms so obtained is shown as a} 


separate item in the gas accounted for. Where benzole 
recovery is practised, the volume or therm equivalent 
of the benzole is added to the quantity of gas sold, and 
is shown separately as an item styled “ sundry pro- 
cesses 

Where the benzole recovered is not included in the 
volume of gas made, it should be excluded from any 
calculation of gas sold and from any calculation of un- 
accounted-for gas. The sum of the corrected volumes 
of the therms obtained as used by consumers, used on 
works and sold as benzole, is subtracted from the 
corrected volume or therms made, in order to obtain 
the gas unaccounted for, and the figure so obtained is 
expressed as a percentage of the gas made. Among 
the factors affecting the gas unaccounted for are the 
station meter, the consumers’ meters and leakage. 


represents a serious loss of | 
The annual figures given ranged from a | 


conditions | 
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|The accuracy of the station meter should be tested 
annually, and care must be taken that the instruments 
used (barometer and thermometer) are accurate and 
are accurately placed. The thermometer bulb, for 
example, should be in the meter water, just under the 
level at the outlet, or in such a position that the bare 
| bulb is exposed to the issuing gas. 

| The early discovery of meters which have become 
inaccurate in use is obviously of importance, and any 
system of spot testing for accuracy of consumers’ 
| meters which results in the exchange of those found to 
| be defective must have an influence upon the gas 
| unaccounted for. A defect having a major influence on 
| gas unaccounted for is the passing of unregistered gas 
| at low rates, and it is particularly important where a 
| gas installation includes appliances with continuously- 
burning pilots. From the foregoing it will be appre- 
ciated that in many cases direct leakage of gas repre- 
| sents a very small proportion of the total gas unac- 
counted for. Mr. 8. Lacey has described certain large- 
scale tests carried out in London which led him to the 
conclusion that leakages from all sources amounted to 
less than’1 per cent. of the gas made. Leakage from 
| gasholders may be unsuspected owing to the difficulty 
of testing for it. More frequent examination of holders 
should have beneficial results. Apart from perforations 
of the crown and side sheeting and leaky joints, the 
possibility of blowing when the holder cups must not 
be ignored. Condensation of oil in mains will be 
recorded as gas unaccounted for, but is always very 
small. All gas used or sold under contract by the 
undertaking and not measured should be brought to 
account in the calculation of the gas unaccounted for. 
Attention should be paid to the proper estimation of 
gas used on the works for lighting and testing purposes, 
and used for street lighting. Errors of estimation in 
regard to street lighting may occur because of pilot 
consumption, over-gassing of lamps, pressure variations, 
failure of automatic cutting-out, delay in adjusting 
| clock-controllers to changing lighting hours, and the 
| like. 

It was announced that the 76th annual general 
meeting of the Institution will be held in London on 
June 6, 7, 8 and 9, 1939, inclusive, and the 11th annual 
research meeting in London on November 7 and 8, 
1939. 








THE SAFETY IN MINES RESEARCH 
BOARD. 


Tue sixteenth annual report* of the Safety in Mines 
Research Board, namely, that for 1937, recently pub- 
lished. provides, as usua!, much interesting informa- 
tion regarding the progress made in the various in- 
vestigations undertaken by this organisation. 

The importance of special material of higher efficacy 
than the usual stone dusts for suppressing coal-dust 
explosions was dealt with in the report for 1936. 
Although common salt was found to be one of the 
most effective and the cheapest of such materials, it 
has the disadvantage that if exposed to an atmosphere 
of more than 70 per cent. relative humidity, it will 
deliquesce, and in less humid atmospheres it bas a 
tendency to cake. Experiments have shown that the 
latter tendency is greatly reduced if the salt is mixed 
with 20 per cent. of finely-ground tale (French chalk). 
precipitated chalk (whiting) or coal. Caking can be 
entirely prevented by the addition of 10 per cent. of 
tricalcium phosphate, or 5 per cent. of magnesium 
carbonate levis. Similar results can be obtained more 
cheaply with only 2 per cent. of magnesium carbonate 
and 20 per cent. of tale or precipitated chalk. Tests 
have been made of the efficacy of the last-named 
mixture in the suppression of an explosion of Silkstone 
coal dust under standard conditions of test in the 4-ft. 
diameter gallery, the result indicating the mixture to 
be even more effective than salt of similar fineness 
used alone ; 174 per cent. of the mixture, as compared 
with 22} per cent. of the salt alone, in admixture with 
coal dust sufficed to suppress inflammation, Th« 
calculated efficacy of the salt present in the mixture is 
approximately ten times that of shale dust. For us 
in atmospheres of relative humidity above 70 per cent.. 
a material much less soluble in water than common salt 
is necessary, and experiments have shown that sodium 
fluoride is the most suitable “* inhibitor’ under thes: 
conditions, as it is the only one of the compounds of 
the halogens with an alkali metal which is not easily 
soluble in water. 

Advances have been made in the design of the auto 
matic firedamp recorder described in recent annua! 
reports. A recorder has now been made in which 
electric current for the combustion chambers is sup 
plied by a small generator included in the instrument 
in place of the accumulator previously provided. Ex 
perience underground suggests that it will, in some cases, 


* Sixteenth Annual Report of the Safety in Mines 
Research Board, 1937. London: H.M. Stationery Offic: 
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be preferable to use a remote recorder together with 
a local alarm which would come into operation at a 
pre-arranged percentage of gas, 

Experimental work was carried out with the object 
of obtaining a satisfactory reflector for improving 
the illumination from electric hand-lamps. Illumina- 
tion contour diagrams and polar curves were plotted 
for various shapes of reflectors and also for different 
reflecting surfaces. It was found that the best result 
is obtained by painting the inside of the wellglass over 
about 150 deg. with photometric white paint. A study 
was also made of the subject of glare. The effect of 
tinted bulbs and glasses has been studied spectro- 
scopically and also by visual observation. Although, 
to some extent, glare has been found to be inevitable, 
suggestions have been put forward for reducing it as 
far as possible. 

Investigations into the fundamental properties of 
coal-measure rocks have been continued. While the 
shear strengths of some of the sandstones in a direction 
at right angles to the lamination has been found to be 
twice that of some shales, there is no clear line of 
demarcation between the weaker sandstones and the 
stronger shales. Consideration of the relative strengths 
in shear of the different rocks is of great importance in 
roof control, particularly in narrow workings and 
in the neighbourhood of elements of high local stress. 

In studying the behaviour of underground strata, 
measurements made in a 5-yd. wide gate-side pack 
at the middle of a longwall working, 180 yd. wide, at 
a depth of 200 ft., showed that the load varied in a 
direction across the pack, being twice as much in the 
middle as at points 30 in. from each side. In each 
case, a zone of maximum pressure was recorded at a 
distance of 50 yd. to 60 yd. from the face; then the 
load temporarily decreased, to increase later to a prac- 
tically constant magnitude. 

The theory of a “ pressure arch ’’ around an excava- 
tion involves the development of a region of high 
pressure around the margins, and the point of maximum 
pressure recorded behind the face appears to be the 
‘* back abutment ”’ of such an arch developed at right 
angles to the coal face. The point of maximum pressure 
coincided with accelerated reduction in the width of the 
roadway and is probably closely associated with the 
initial deterioration or “‘ weighting ’’ encountered in 
longwall roadways. Investigation work carried out 
in the Silkstone seam in Yorkshire at a depth of 
500 yd., is of special interest in this connection, as it is 
intended to minimise the effect of the forces incident 
on the strata in the vicinity of longwall roadways. 
The comparative tests were carried out in the central 
conveyor-loading gates of two double-unit faces, each 
200 yd. long, which were being worked to the boundary, 
a distance of 700 yd. The only packs built, other 
that those at the gate sides, were two 6-ft. packs 
forming dummy gates in the centre of each unit. With 


the exception of the roadside packs, the working of | 
each double unit was precisely similar in each case. | 


In each gate road a 6-ft. ripping was taken down at the 
face and the roof was supported by 10-ft. cambered 


girders. Six double-unit faces had previously been | 


worked to the boundary, and in each the chief problem 
had been the support and maintenance of the haulage 
roads and supply gates. The roadways with 8-yd. 
packs on each side had all been subjected to floor lift, 
collapse of roof and side movement. Three systems of 
haulage had been tried, but each was seriously interfered 


with by the bad state of the roadways. Various kinds | 


of supports were tried, cambered girders proving the 
most satisfactory. In No. 8 unit a system of double 
packing was introduced; instead of a pack 8 yd. 
wide on each side, as in No. 7 and previous gate roads 
(single packing), a 3-yd. gate-side pack, then a 5-yd. 
waste and beyond this a 5-yd. pack was built. This 
method served to deflect the forces from immediately 
above the roadway and the narrow gate-side packs, 


to the region of the wide waste side packs. The results | 


obtained provided convincing testimony to the efficacy 
of the method. This is especially noteworthy because 
further improvement of roadways is more likely to 
develop on these lines than by the application of 
supports which offer resistances greater in magnitude 
than the strengths of the rocks. 

The problem of accidents from falls of roof and sides 
at the coal face in the Barnsley seam was examined 
with the object of determining the influence of the use 
of machinery at the face. In two non-mechanised 
mines the percentage reduction in accident rate com- 


pared favourably with four mechanised mines. Organi- | 


sation and adequate roof control tend to reduce accident 
risks. Most of the men working on the coal face spend 
the greater part of their time in advance of the area of 
roof supported by systematic timbering, and in Scotland 
a study has been made of means to provide greater 
protection at that part of the coal face ; road-heads, 
places where coal cutters are turned and faults have 
also received attention. Seven of the eight district 
committees co-operating with the Safety in Mines 
Research Board are now engaged in haulage investi- 
gations. In the North of England, the accident rate to 








boys is conspicuously high. The bord and _ pillar 
method of working and the extensive use of horses 
| appear responsible for this, and point is, therefore, 
| given to the investigation which has been commenced 
into the question of roads and clearances associated 
with horse haulage operations. In the Midland counties, 
the study of accidents occurring in normal circum- 
stances has been continued to include repetitive 
operations, such as coupling and uncoupling tubs. 

In the Report for 1936, details were given of a sprung 
drawgear, the use of which was recommended. Tests 
have now been carried out to compare shock loads on 
tubs fitted with this gear with those on similar tubs 
with rigid drawbars. Although the results can neces- 
sarily only be relative, since they depend upon the 
conditions of test and in particular upon the instan- 
taneous acceleration of the vehicles when they com- 
mence to move, it can be stated as representative of 
the results that loads induced by starting a set of tubs 
fitted with rigid drawbars and which amounted to 
over 10,000 lb., were reduced by 70 per cent., i.¢., to 
approximately 3,000 Ib., when similar tubs with sprung 
drawgear were used under the same conditions. 
Practical designs have been prepared which show 
that this principle can be applied without undue 
difficulty in the case of flat-bottomed and well- 
bottomed tubs. 

The wire-rope researches have been continued at the 
Imperial College of Science. In the investigations 
carried out for the Board, special attention has been 
paid to defining the characteristics of the different 
types of deterioration which are capable of detection 
by the rope examiner. The value of any rope examina- 
tion is greatly enhanced if the person making it is 
familiar with the various types of deterioration and 
can appreciate their relative importance. 

The importance of careful examination was empha- 
sized by breakages of two winding ropes, owing to 
severe external wear and corrosion due to external 
causes. In one case the rope was a 1 -in. diameter 
flattened strand rope used in a moderately wet upcast 
shaft 1,206 ft. deep. The rope broke while winding 
coal, after 27} months service, the point of fracture 
being 720 ft. from the capel. At this part the outside 
of the rope showed severe external wear, and the wires 
were roughened by corrosion. About one-third of the 
section of the outer wires was worn away at the crowns, 
and corrosion had reduced their diameter on the under 
side so that only about one-third of the original cross- 
section remained. The outer wires were not in firm 
contact with each other or with the inner wires, and it 
was possible to see the broken inner wires between some 
of the outer. This looseness of the outer wires was a 
condition which should have been detected by external 
examination. The extent of deterioration will be clear 
from the fact that the estimated aggregate strength of 
the rope near the fracture was only 20 per cent. of the 
strength of the rope when new. The cause of corrosion 
was traced, in part, to the action of return air which 
entered the shaft from an inset at a point where this 
| part of the rope frequently stood when the cages were 
at rest. A sample taken 15 yd. away from the frac- 
| ture retained only 38 per cent. of the original strength 
| of the rope, showing that the cause of deterioration was 
| not entirely local. A factor contributory to the failure 
of this rope was the use of solid triangular strand cores 
of very hard-drawn steel, the tensile strength of which 
was 115 tons, as compared with 105 tons for the inner 
and 108 tons for the outer wires. The use of such high- 
| tensile steel for the solid cores of a flattened-strand 
| rope has serious drawbacks. The strength of the cores 
is so great that they carry an appreciable part of the 
load, and, if the cores fail in fatigue, the adjoining 
round wires are liable to be overloaded. Again, since 
| the hardness of the cores is as great as, or greater than, 
| that of the inner wires severe internal wear is caused, 
particularly at the corners of the triangles. 

The second winding rope was a 14-in. diameter round 
| strand Langs-lay rope used in a rather wet upcast shaft 











| 806 ft. in depth. The rope broke while winding coal, 
| after 34} months’ service, the point of fracture being | 
| 153 ft. from the capel, or just in contact with the drum 
| when the cage was at the bank. The drum of the 
electrically-driven winding engine was wood lageed, | 
but owing to the fact that the alignment of the pulley 
| was incorrect, the rope suffered severe external wear, 
by rubbing continuously against one of the pulley 
flanges. The wear was further increased by the fact | 
that some six months previously a new pulley had 
been fitted without machining the rope groove, the sur- 
face of which was rough and not truly circular. The 
estimated aggregate strength of the rope close to the 
fracture was only 31 per cent. of the original strength 
when new. Looseness of the outer wires and the loss 
in rope diameter should have drawn attention to the | 
severity of the deterioration. 

An unusual case was the breakage of a j-in. diameter | 





round-strand Langs-lay haulage rope after only seven | _ 


months’ service, caused by heating of the rope on the | 
drum by the friction of the brake. On the day of the | 
accident, a length of 120 yd. of rope which showed 
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signs of wear and corrosion was cut off and the rope 
recapped. This operation brought into use 38 dead 
coils of rope off the drum, and shortly after recapping 
the rope broke while men were being hauled up the 
incline. The point of fracture was in the part of 
the rope which had previously been in the dead coils 
and was in the coil against the drum cheek where the 
rope rose from the second to the third layer. The 
estimated aggregate strength close to the fracture was 
only 28 per cent. of that of the rope when new. Although 
this part of the rope had done scarcely any work, it 
had been weakened by corrosion, due to the effect of 
the heating of the drum cheek by the frictional heat 
developed by the brake while lowering the set. This 
heating caused the internal lubricant to run out, leaving 
the wires unprotected against the action of the corrosive 
water brought on to the drum by the live rope. The 
suggestion is made that non-inflammable lagging should 
be provided to protect the end coils on a drum from 
heating by the brake, and that special attention should 
be paid to the lubrication of this part of the rope. 








THE FRICTION OF RAILWAY 
BRAKE BLOCKS. 


Errective brake power is vital to train speed, not 
only for safety, but for time saving. In the days of 
the steam-worked Underground railways, the engines 
of the District could always outpace their Metropolitan 
rivals becaus» of the slightly quicker action of the 
former’s Westinghouse, as compared with the latter’s 
vacuum brake ; in these days of high-speed trains, the 
braking problem is as insistent as ever, and has 
developed new difficulties. 

One of the aspects of the problem, the friction 
between block and wheel, has been studied in the 
United States of America, both by the former Master 
Car Builders Association, and by the University of 
Illinois. As recently as 1933 the University published 
the results of extensive tests, but the value for British 
engineers was diminished by the fact that much of the 
work was done on chilled cast-iron wheels, which are 
not used in this country. In these experiments the 
maximum speed did not exceed 65 m.p.h. nor the 
maximum pressure 15,000 lb., but in view of the 
higher speeds and pressures introduced in recent years, 
a fresh series has been carried out entirely on steel 
wheels, and the results have been published by the 
University under the authorship of Mr. Herman J. 
Schrader, Assistant Professor of Railway Mechanical 
Engineering.* For this purpose use has again been 
made of the mechanism previously employed, consisting 
of a spindle on which the wheel to be tested was keyed, 
and which also carried a heavy flywheel, the design 
being such that, with the mechanism revolving, the 
kinetic energy at the rim of the tested wheel was equiva- 
lent to the resistance to braking of one wheel of a 
100,000-lb. car at the same peripheral speed. Weights 
and levers applied the brake block to the wheel at the 
required pressure, and the resulting tangential pull was 
recorded by a dynamometer on a drum revolving at 
proportional speed. 

A standard rolled-steel wheel, 33 in. in diameter, 
was selected for test, its composition being carbon, 
0-73 per cent. ; manganese, 0-83 per cent. ; phosphorus, 
0-022 per cent. ; sulphur, 0-038 per cent. ; and silica, 
0-19 per cent. Before use it was turned to within 
0-0005 in. of a true circle, retaining the standard tread 
contour, and in that condition weighed 773 lb. The 
21 brakeblocks used were also standard, of the type 
known as “ Diamond §,”’ unflanged and cast with a 
diamond mesh mild-steel reinforcement. The bearing 
surface was 46-3 in., and two patterns were tested, 
C-40, 14 in. thick ; and C-51, 2 in. thick. All blocks 
had } in. ground off the face to remove surface hard- 
ness. The series of pressures applied ranged from 
4,500 Ib. to 20,000 Ib., and for each pressure stops were 
made from 60 m.p.h., 80 m.p.h., and 100 m.p.h., an 
average of at least five stops being taken in each case, 
the stopping distance being recorded by a revolution 


counter. In all, 432 stops were made. 


In the previous tests it had been found that the 
coefficient of friction diminished as the speed and 
pressure increased, but with the higher speeds and 
pressures used in the present case, this was no longer 
wholly true. After falling at all speeds with pressures 
from 4,500 lb. to 8,000 lb., the coefficient rose between 
8,000 lb. and 10,000 Ib., probably owing to the block 
making closer contact with the wheel, and fell again 
between 10,000 lb. and 14,000 lb. Beyond this 
figure, at 60 m.p.h. and 80 m.p.h. stops it was more 
or less constant, but at 100 m.p.h. it rose almost 
continuously, so that with 15,000 lb. it was greater 
than at 80 m.p.h., and with 18,000 Ib. greater than 
at 60 m.p.h. with the same pressures. 

Stopping distances decreased fairly regularly as 


* The Friction of Railway Brake Shoes at High Speeds 
and High Pressure. University of Illinois Bulletin. 
vol. xxxv, No. 72. Urbana, Illinois. [Price 60 cents. | 
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pressure increased, but at the lower speeds and with | 


above 12,000-lb. pressure, the rate of decrease fell 
markedly, so that the gain in adopting higher pressures 
is not great ; at 60 m.p.h. the increase from 12,000 Ib. 
to 20,000 Ib. only reduced the distance from 1,042 ft. 
to 818 ft., and at 80 m.p.h. from 2,251 ft. to 1,824 ft. 
On the other hand, a similar increase of pressure at 
100 m.p.h. brought the distance down from 4,006 ft. 
to 1,930 ft., but accompanied by such serious effects 
on both block and wheel as practically to rule out its 
employment. 

Before considering these effects, some minor points 
are worth mentioning. The frictional results quoted 
are based on the average tangential pull throughout the 
period of a stop. Actually, during the stop, the 
coefficient of friction was found to be fairly constant 
until the speed dropped to about 35 m.p.h., after which 
it increased until motion ceased. This held good up 
to 16,000 Ib. Above that, at speeds of 60 m.p.h. and 
80 m.p.h., it was nearly uniform throughout, but at 
100 m.p.h. it was high at the beginning and rose again 
toa momentary peak at about 60 m.p.h. before dropping 
and remaining constant. The coefficient increased as 
the block wore thinner, but the wear per 100,000,000 
ft.-lb. of work done decreased. For individual stops 
a relation between the bearing area of the block and 
the coefficient could not be fixed, as, owing to the 
steel reinforcement, the character of the surface con- 
tinually changed with wear, as did the actual bearing 
urea, but when groups of stops were considered it 
became possible to state that the coefficient increased 
with the increase in bearing area. No conclusion 
could be reached as to the relation between the fric- 
tional results and the temperatures attained, as no 
method has yet been evolved of measuring the surface 
temperature. The temperature measured by thermo 
couples at 4 in. below the surface differs from this 
materially, and was found to vary enormously with 
the position of the thermocouples and changes in the 
bearing area. As between the two weights of brake- 
block, the wear of the heavier C-51 was slower, and 
this in the great majority of cases will be more important 
than the slight reduction in stopping distance found 
with the lighter block. No advantage was discovered 
from the use of chilled ends, with which a number of 
the blocks were provided. 

Turning now to the effects of very high speeds and 
pressures on the material of both blocks and wheel, 
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THE LONG-DISTANCE SEAPLANE 
‘*HAMBURG HA 139” 


Tue long-distance seaplane Hamburg Ha 139, illus- 


there appeared, when certain limits were exceeded, to trated in Figs. | to 6, on this and the opposite pages, 
be a softening of the surface of the block, producing | was constructed by Messrs. Hamburger Flugzeugbau 


At 60-m.p.h. 
weight 


a marked increase in friction and wear. 
and 80-m.p.h. stops, the loss of brake-block 
with 12,000-lb. pressure was four times the at 
4.500 lb., while at 18,000 Ib. it was ten times; but 
in the case of 100-m.p.h. stops the loss of weight was 
much greater. While it was about double that at 
80 m.p.h. at the lower pressures, this ratio began to 
increase at 9,000 Ib., and at 12,000 Ib. the loss was 
0-25 Ib. per stop, as against 0-076 Ib. at 80 m.p.h., 
while at 18,000 lb. it became 1-30 Ib., as against 
0-28 Ib. The lighter blocks, C-40, weighed 20 Ib. 
each when new, and the heavier, C-51, 25 Ib., and as 
in both cases the condemning weight is about 11 Ib., 
it is evident that the life of the blocks under such 
conditions would be only 6 to 9, and 10 to 14 stops, 
respectively. The heavy wear also produced such 
serious cracking at the bottom of the blocks, that in 
some cases they became unusable after one or two 
applications. Not only was the metal torn away at 
this terrific rate, but the heat engendered was such 
that fragments of metal were welded to the wheel 
tread. This effect was cumulative, as the brake-block, 
bearing against the welded spots, deposited additional 
metal to an extent like ly to cause bad riding of the 
vehicle, and in some cases the welded material was hard 
enough to make indentations in the rails. This weld 
ing effect first appeared at a stop from 80 m.p.h. at 
14,000.1b pressure 

Che effect on the wheel, on the other hand, was to 
cause transverse cracks in the tread. all 
occurred while cooling after a stop, usually when the 
temperature had dropped to about that of the sur- 
rounding air, and were accompanied by a loud ringing 
sound, The first crack followed the 294th stop, 
which was from 60 m.p.h. at 18,000-lb. pressure, and 
subsequently 21 others were produced at speeds ot 
60 m.p.h., 80 m.p.h. and 100 m.p.h., but all following 
the application of 20,000-lb. pressure, Examination 
showed that these cracks, with two exceptions, were 
3 in. to 3} in. in length, with a maximum depth of 
almost an iach. They did not extend to either the 
edge of the tread or the root of the flange, and only 
in a few cases did any lengthening beyond the original 
oceur, and this never exceeded } in. Mr. Schrader 
considers that to prevent these effects on block and 
wheel, the dissipation of energy in braking must not 
be allowed to exceed the following rates :—To prevent 
cracks in the tread, 125,000 ft.-Ib. per to 
prevent excessive block wear, 90,000 ft.-Ib. per second ; 
to prevent welding of fragments of metal to the tread, 
76,000 ft.-Ib. per second. 


loss 
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G.m.b.H., a branch establishment of Messrs. Blohm 
and Voss, of Hamburg. A general view of the machine, 
which is designed to be launched by catapult from the 
Lufthansa seaplane carriers, which have been described 
in our columns, is given in Fig. 1. The seaplane carries 
a crew of four. Its main dimensions are: Overall 
length, 19-5 m. (64 ft.); span, 27 m. (88 ft. 7 in.) ; 
and wing area, 117 sq. m. (1,259-4 sq. ft.). Its total 
weight, including a payload of 6-9 metric tons, is 
17 metric tons. As will be seen, it is equipped with 
four engines, giving the machine a maximum speed of 
300 km. (186 miles) per hour, and a normal cruising 
speed of 250 km. (155 miles) per hour. The landing 
speed is reduced to 100 km. per hour br means of flaps. 
The machine takes six minutes to climb to a height of 
1,000 m. (3,280 ft.), the ceiling height is 3,500 m. 
(10,500 ft.), and it has a range of 5,000 km. (3,107 
miles). It is possible for it to continue in flight with 
one engine out of service, and with a reduced load, it 
will even fly with two engines only. The machine has 
crossed the Atlantic on the Azores-New York route 
in less than 16$ hours, corresponding to an average 
speed of 235 km. per hour over a distance of 3,850 km., 
in spite of strong contrary winds. 

As will be seen, the seaplane is of the low-wing pat- 
tern, *he wings being of the cantilever type without 


extern: i bracing. Bending and torsional loads are 
taken by a single tubular spar of large diameter, 
shown in bg. 2, to which the wing ribs are fixed. The 


central port.on of this main member is joggled, so that 
the fuselage, through which the central wing sec- 
tion passvs, is raised higher off the water than would 
be the case with a straight form of construction. This 
central joggled length is constructed of seamless drawn 
chromium-molybdenum steel, the sections being welded 
together, as shown in Fig. 4. The length of this part 
of the member is 16 m. (524 ft.), the tubing being from 
2-5 mm. to 4 mm. thick. Internal reinforcing rings 
are welded on at the butt joints, and stiffening reinforce- 
ments are welded on at points at which heavy loads 
are applied, as, for instance, the connections for the 
float spars, and the catapulting brackets. The centre 
of the tubular spar forms a fuel tank and has a total 
capacity of 6,500 litres (1,430 galls.) of heavy oil, 
this sufficing for the range given above. Screw caps 
are provided for filling, while each of the five chambers 
into which the whole tank is divided, can be emptied 
at the rate of 1,000 litres per minute. 

Fig. 4 shows the welded tubular connection for the 
float struts, and on the right, one of the welded brackets 
used when catapulting. The float connection has to 
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resist a load of 50 metric tons combined with a bending 
moment of 70 metre-tons. The catapulting brackets 
are also subjected to loads of as much as 50 tons each. 
The small lugs welded on the large tube are connections 
for the ribs, as will be clear from Figs. 2 and 6. The 
outer parts of the main tubular spar, shown in Fig. 5, 
are composed of Duralumin. They taper slightly to- 
wards the extremities. Each is made of two semi- 
circular parts, riveted together by means of strap joints. 
These parts are joined to the central steel portion 
by means of riveted flanged joints. Fig. 6 shows 
the end section of the wing, with the ribs in place. 
The wings are not tapered and, as already stated, 
landing flaps are provided. 

One of the engines is shown in Fig. 3, with the 
cowlings opened. The engines are placed at the leading 
edge of the wing, their attachment to the structure 
being considerably facilitated by the special form of 
main spar described above. Each engine develops 600 
h.p., and is of the six-cylinder Jumo 205 C type. They 
are hung from above in a frame which prevents any 
other than horizontal vibrations being transmitted to 
the machine. This results in very silent running. At the 
rear of each engine is a welded-aluminium lubricating-oil 
tank. The floats are of the cantilever type and have a 
volume of 12,500 litres (430 cub. ft.). They are con- 
nected with the main spar of the wing framing by a 
tubular member, this member being welded to the wing 
frame as mentioned above and riveted to the float. 
There is a longitudinal bulkhead in each float, extending 
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temperature of 1,450 
deg. C., and a_ glass 
depth of 40 in., the tem- 
perature at the bottom 
was about 1,250 deg. C. 
Corresponding to these 
temperatures, the viscos- 
ity of the glass was re- 
spectively 200 and 800 
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Fig. 5. 


DvuRALUMIN OUTER SECTION OF MAIN SPAR. 


poises. Thus, the cir- 
culation of the glass 
under the influence of 
temperature differences 


over the greater part of the length, except for the ends. | must be very slow, especially at any great depth below 


Each float is divided into 12 watertight compartments | the surface. 


by transverse bulkheads. 

The fuselage is of circular cross-section and the 
structure, consisting of longitudinal ribs of angle and 
channel section, is covered with Duralumin sheeting. 
All rivets are countersunk to give a smooth finish. 
Additional stiffening is provided where the main wing 
spar passes through the fuselage. The machine is 
divided internally into a compartment in the nose for 
the navigating equipment; next comes the pilot’s 
cockpit, and adjacent to it is the wireless operator’s 
cabin. Behind this is the main freight compartment, 
3-3 m. (10 ft. 10 in.) long, and having a minimum 
width of 1-6 m. (5 ft. 3 in.), and minimum height of 
1-2 m. (3 ft. 114 in.), the volume amounting to 
6-3 cub. m. (422-5 cub. ft.). This compartment is 
Jcaded through a trap door in the bottom. Access is 
posible from the end of the freight compartment to 
ihe rear of the fuselage. The total length of the 
fuselage is 19.5 m. (37 ft. 2 in.). The tailplane is 
mounted above the fuselage by struts. It has two 
main spars with ribs of angle section and is covered 
with Duralumin. The vertical fins, as can be seen in 
Fig. 1, are circular in shape, being fixed to the outer 
ends of the tail-plane. The rudders are hinged to 
the backs of the fins in the usual way. The fins 
are covered with metal sheeting and the rudders with 
fabric. 








SOCIETY OF GLASS TECHNOLOGY. 


At the meeting of the Society of Glass Technology, | 


held in St. Helens, on Wednesday, November 16, 1938, 
the President, Dr. C. J. Peddle, occupied the chair, 
and two papers were read and discussed. The first 
was entitled “ The Homogeneity of Glass,” and was 
by Mr. F. J. Hurlbut. The author stated that although 
in nearly every industry a machine was available 
which would carry out a mixing process efficiently, in 
the case of the glass industry, apart from the general 
use of the drum type of mixer, there was little that 
could be done with regard to the homogenising of the 
glass. The manufacture of optical glass formed an 
exception, and in this case the application of automatic 
stirring devices ensured a more perfect homogenising 
of the melt. 

With regard to glass melted in tank furnaces, the 
specific properties of the glass which influenced the 
homogeneity were the viscosity, the surface tension 
and the molecular diffusion. In considering a tank 
furnace containing colourless glass, with a surface 


The downward current in the vicinity of 
| the tank walls was probably 0-1 metre per hour. This 
very slow motion indicated that the mixing action 
due to temperature differences was very small. 

The property of surface tension exerted an important 
effect on the homogeneity of the melt. The glass which 
| was freshly melted would contain numerous cords 
| differing in composition from the main body of the 
| glass. In those cases where the cords possessed a 
surface tension less than that of the surrounding glass, 
they would be easily dispersed into the melt. On the 
other hand, if they possessed a greater surface tension, 


| the tendency would be to adopt a spherical form in 


opposition to the glass movements. The third factor 
to be considered was the molecular diffusion of glass. 
In the case of silicate melts this effect could be neglected, 
as the velocity of diffusion was extremely small. For 
the completion of homogenising in tanks, they were 
dependent largely on sluggish thermal currents. 
The mixing effect of the gas bubbles given off by 

reactions during the melting process was important. 
This effect could be helped by the proper choice of grain 
size. Contamination from the refractory materials 
of the tank construction was also a source of trouble. 
Another source of contamination arose from the accu- 
mulation of glass of a different composition from that 
of the main body of glass on the bottom of the tank. 
This effect was naturally dependent on the depth of the 
tank. Surface volatilisation of alkali also had an effect 
| on the homogeneity of the glass. in the production of 
fluoride opals, the unavoidable ioss of a gaseous con- 
stituent altered the properties of the surface layer, 
| forming a glass of higher density and viscosity than 
the main body of the glass. This layer drained to the 
bottom of the tank, accumulating alumina in its pas- 
sage, to form a stable layer. 
| The most careful attention to all the above points 
was without effect if the glass delivered to the machines 
was not chemically homogeneous. On this point 
| finally depended the reliability of the product. The best 
criterion of this was a physical test, which could be 
either a mechanical test or a thermal test. 
| The second paper was entitled ‘‘ Detergency and the 
| Glass Container,” and was by Mr. E. O. Rounsefell. 
| This paper dealt with processes which bottlers adopted 
| for cleaning their returnable glass containers and fitting 
|them for further charges of their ware. These pro- 
| cesses involved the use of alkaline detergents in a 
machine of some kind. 

The ideal detergent solution must be suitable for use 
in a wide variety of washing machines. These might 
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be summarised briefly into four classes: (1) The hand 
soaker ; (2) the hydro machine ; (3) the hydro soaker ; 
and (4) the hydro soaker with automatic brushes. 
Whatever type of machine was used, trouble was 
always experienced if the water supply was hard. 

It was useless washing bottles in an elaborate machine 
if, in the last rinse, they were treated with water of a 
high bacterial content. Ifthe water was contaminated, 
it must be treated with a reagent to destroy the bacteria, 
but the quantity of reagent remaining in the water after 
treatment must not be sufficient to affect the beverage 
which was filled into the bottles when still moist with 
droplets of the rinse water. Chlorine was the reagent 
which fulfilled these requirements most efficiently and 
economically. 





CATALOGUES. 

Variable-Speed Drives.—A simple device which permits 
of easy adjustment and gives infinitely-variable speeds is 
the subject of a new leaflet issued by Messrs. E. H. Jones 
(Machine Tools), Limited, Edgware-road, The Hyde, 
London, N.W.9. 

Respirators.—Messrs. Siebe Gorman and Company, 
Limited, 187, Westminster Bridge-road and Neptune 
Works, London, S8.E.1, have sent us a leaflet describing 
their Mark IV respirators and explaining their many 
advantages. 

Boiler-House Control Gear.—To facilitate the drafting of 
specifications for motor-controlled boiler-house auxiliaries, 
Mesrs. Brookhirst Switchgear, Limited, Northgate Works, 
Chester, have embodied the results of their wide experi- 
ence in a brochure, of which a copy has been forwarded 
to us. 

Valves and Strainers.—Messrs. The British Thermostat 
Company, Limited, Teddington Works, Windmill- 
road, Sunbury-on-Thames, who specialise in fittings 
for use in connection with refrigeration, have sent us 
leaflets giving particulars of their pressure-operated water 
valves, and also of new model strainers and driers. 

Storage Batteries.—The modern “ Nife ”’ accumulator 
is stated by Messrs. Batteries, Limited, Hunt End 
Works, Redditch, Worcestershire, to be the outcome 
of a principle laid down by Dr. Jungner in 1899. An 
interesting brochure received from this firm describes 
principles of the battery and gives examples of its 
application in many fields. 

Diesel Engines.—Messrs. The Newbury Diesel Company, 
Limited, King’s-road, Newbury, have sent us a copy 
of a catalogue describing and illustrating the design of 
their “‘ Sirron” two-stroke marine Diesel engines, a 
special feature of which is stated to be their manw@uvra- 
bility. Sizes listed as standard range from 150 b.h.p. 
to 800 b.h.p., commercial rating. 

Coal-Washing Plant.—In view of the increasing 
adoption of coal-washing, Messrs. The General Electric 
Company, Limited, have issued a brochure which 
describes plant for this purpose manufactured at their 
Fraser and Chalmers Engineering Works, Erith. The 
Chance sand-flotation process dealt with is in operation 
in tis country and abroad. It has been described in 
our columns. 

Permanent Magnets.—From Messrs. Darwins, Limited, 
Fitzwilliam Works, Sheffield, we have received a very 
interesting brochure explaining, by means of diagrams, 
the advantages of manufacturing permanent magnets 
from alloy steels containing nickel and aluminium, 
and stressing the variety possible with these, in size and 
shape, as compared with the earlier steels, the manufacture 
of which, however, is stil] maintained. 
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PATENT RECORD. 


SELKECTRD ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated | 

in each case; where none is mentioned, the Specification is not | 

illustrated. | 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics 
Copies of Specifications may be oltained at the Patent Office Sales | 

Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at | 

the uniform price of ls | 
The date of the advertisement of the acceptance of a Complete 

Specification is, in each case, given after the abstract, unless the | 

Patent haa been sealed, when the word “ Sealed” is appended. | 
Any person may, at any time within two months from the date of | 

the advertisement of the acceptance of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 

477,279. Kaloroil Burners, Limited, of London, 
and A. Goldberg, of London. Grass Drier. 
(6 Figa.) June 20, 1936.—-The invention is a method of 
drying grass and similar crops of the stem or stem and 
leaf variety. The drying of such crops is carried out | 
in two successive stages; in the initial stage a batch of 
the material is partially dried, and in the final stage is | 
completely dried in a rotary drum. A stationary drum | 
is mounted with its axis horizontal, and within it rotates | 
a cylindrical drum of slightly smaller diameter, with 
walls made of a small-mesh wire screen. The stationary 
drum has longitudinal gas-inlet and outlet slots. The 
inlet is covered by a duct which communicates with a 
conduit 9 from the outlet side of a hot-air fan, and the 
outlet opens into a hopper which is divided longitudinally 
by « vertical partition, and has its base formed of four 
sheets 18, 19, 20, 21 of wire mesh. The sheets 19, 20 are 
pivoted on the edge of the partition, so that they may 
be swung towards each other. The sheets 18, 21, each 
form a wall of the chambers 22, 23, to which heated 
gases can be directly conducted. The flow of the heated 
gases is controlled by the three flap-valves 27, 28, 29, 
each having two positions. Discharge oponings in th 
casing and drum are provided at one end, and in order 














27: (477.279) 


that the rotating drum may be charged from the hopper 
it has a screen-section formed with two hinged flaps 
which can be swung down. The apparatus operates as 
follows The valve 27 closes the lower end of the 
trunk 26, the valve 28 closes the conduit 25 leading to 
the right-hand chest , and the valve 29 cuts off the 
left-hand hopper-division from the gas outlet of the 
drum. Grass is loaded into the right-hand division, and 
heated gases are supplied to the conduit 9. These gases 
pass through the drum, and the uncovered perforated 
sheet 20, and through the grass in the right-hand division 
to effect partial drying. Meanwhile, a fresh charge of 
wet grass is loaded into the left-hand division. When 
the first batch is sufficiently dried, the valve 27 cuts off 
the inlet to the drum, the valves 28 and 29 being left 
in the positions defined. The perforated sheet 20 is 
then swung inwards and the flaps are opened to discharge 
the partially-dried grass int» the drum. The parts are 
then returned to their initial positions. The heated 
gases meanwhile pass through the trunk 26 to the left- 
hand chest 22, and thence through the wet grass in the 
left-hand division. The valve 29 is then moved to cover 
the perforated sheet 20 of the right-hand division, the 
valve 27 closes the trunk 26, and the valve 28 cuts off 
the left-hand chest 22. The heated gases then pass 
through the partially-dried grass in the drum, which is 
now set in rotation, and subsequently through the grass 
in the left-hand division. While this is taking place, 
the right-hand division is re-charged with wet grass. As 
soon as it is desired to discharge the dried grass from 
the drum and replace it by the partially-dried grass 
from the left-hand division, the valve 27 cuts off the 
inlet and the heated gases are therefore diverted through 
the trunk 26 to the right-hand «hest 23, to pass through 
the fresh charge of wet grass. The charging and dis- 
charging of the grass is then effected, whereupon the 
valve 29 is moved to its other position, the valve 27 
closes the trunk 26, and the valve 28 closes the conduit 25. 
Che left-hand division is charged with a fresh batch of 
wet grass, and the sequence of operations repeated. 
Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


479,268. The New Engine Company, Limited, 
and J. F. J. Malone, both of Newcastle-upon-Tyne. 
External-Combustion Engine. (‘i figs.) July 7 








1937.—The invention is a junction member for the 
cylinders of external-combustion engines in which the 
gas passes from a compressor through a regenerator at 
constant pressure, to the cylinders. The junction mem- 
ber connects the cylinder spaces at the back of the 


respective pistons, that is on the side of the pistons} 


Dec. 16, 1938. 


which extends through a saw-cut in the bolt end. | The 
strip is held in position by a bolt which in turn clamps 
another strip, one end of which engages the saw-cut, 
the other being bent up to engage the head of the bolt 
and thus prevent it from unscrewing. The bolt 17 is 
keyed to one of the crankpin portions by a cylindrical 


oqeeeite to that to which the gas is admitted, by ducts. | key 28 located by dowel pins in a recess in the bolt and 
the engine is a multi-expansion engine, only those engaged with a corresponding recess in the crankpin 


cylinders which belong to a single expansion stage inter- | 
communicate, but the cylinders of all the stages are 
mechanically connected together. The junction member | 
1 is mounted on front and back columns. Bolted to its | 
upper surface are expansion cylinders 4, 5, of high and | 
low-pressure stages, respectively, while to the lower 
surface are secured high and low-pressure compression | 
cylinders 6, 7. The gas is admitted to the upper part | 
of the expansion cylinders and to the lower part of the 
compression cylinders. The spaces 4a and 6a behind 





| the respective pistons, are interconnected in each stage | 


by conduits. If a balancing gas is introduced into the | 
spaces 4a and 6a, the piston ring duty and mechanical | 
losses are reduced. The balancing gas is kept at the 
pressure of the gas entering either the expansion or 
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compression cylinders by connecting the spaces 4a and 6a 
to either the expansion cylinder inlet pipe or the com- 
pressor cylinder inlet pipe. The pistons 9 and 10 are 
mounted on the same piston rod. The arrangement is 
such that a piston or the rod is removable without 
disturbing the cylinder mounting, while the cylinder 
can readily be removed without dismantling the pistons 
and rod. The cylinder 4 has a removable top cover, 
and the compression cylinder is closed by a bottom cover 
and gland 15. The pistons 9 and 10 are built with a 
common hollow member 16, at the bottom of which is 
mounted a piston ring. A jacket 18 is mounted over 
the upper part of the member 16 and bolted to it, and 
forms the piston 9. Piston rings are mounted on the 
jacket. The upper part of the member 16 is tapered 
and the jacket 18 fits firmly to it at the top. Clearances 
are provided between the skirt of the jacket and the 
hollow member to allow for thermal expansion. The 
cylinders are slightly belled, where the piston rings 
reach the end of their stroke, and this provision is found 
to obviate the formation of ridges in the cylinder bore. 
The gland 15 is of known type in so far as it comprises 
frustro-conical packing rings and a central member 
which serves for the admission of lubricant. In order, 
however, to prevent the rings from being damaged when 
the engine is installed in a ship and the latter rolls, 
additional bushes are provided which fit accurately in 
the inner and outer annular space of the gland. The 
minimum length of each bush is determined by the load 
imposed when the engine is inclined to about 30 deg 
from the perpendicular. (Sealed.) 


MOTOR ROAD VEHICLES. 


486,491. Armstrong Siddeley Motors, Limited, 
of Coventry, L. F. R. Fell, of Coventry, and H. L. 
Towns, of Coventry. Built-up Crankshaft. (3 Figs.) 
September 2, 1937 rhe invention is a built-up crank- 
shaft for large aircraft engines and is of the kind having 
two crankpin portions which directly engage one another 
through rings of meshing teeth. Each crankpin com- 
prises two coaxial tubular portions 10, 11, of equal 
lengths to support the big-end bearing. Rings of 
accurately meshing Vee-sectioned teeth 12 are generated 
about a point on the axis of the crankpin. The tips of 
the teeth of one portion are flattened to have clearance 
from the roots of the teeth of the other portion, and in 
this way radial openings are provided round the crankpin 
for the distribution of lubricant from the internal groove 
l3a to the big-end bearing. In assembly, the tubular 
portions 10, 11 are fitted through the big end bearing 
and then secured to one another by a bolt 17 
having a frustrum-shaped head fitting in a correspond- 
ingly-shaped bore in one crankpin portion. The end of 
the bolt carries a nut 20 bearing against the face of the 
other crankpin portion through a washer. For locking 
the nut in position it has a saw-cut engaged by a strip 23, 


rg. 








portion 11. Four symmetrically-arranged longitudina! 
grooves 31 are provided along the surface of the bolt 17. 
At one end these merge into a groove 32 formed in the 
bolt, while at the other end they open into a groove 33 
formed in the other crankpin portion. Midway they 
communicate with the groove 13a. Sloping passages 
lead the lubricant to these grooves, an adequate supply 
to each big end being ensured. The amount of lubricant 
supplied can be initially controlled by the clearance 
between the teeth of the two crankpin parts. (Accepted 
June 3, 1938.) 


TEXTILE MACHINERY. 


467,191. Fairbairn Lawson Combe Barbour, 
Limited, of Leeds and N. Wailes-Fairbairn of 
Leeds. Belt-S Mechanism. (3 Figs.) Decem- 


| ber 12, 1935.—The invention isa belt-shifting mechanism 


for the driving gear for flax-spinning frames. The object 
is a mechanism whereby the driving belt can be moved. 
when starting the machine into action, slowly from the 


| loose to the fast pulley, thus avoiding sudden excessiv: 


resistance. The belt-shifting member is slid over 
bearings to carry the main driving belt from the loos: 
pulley 5 to the fixed driving pulley 6 so that by a crank 
arm 7, fixed upon a shaft operated by a handwheel 9, 
the crank arm is enabled to move the belt-shifting fork 
and the driving belt is carried at a comparatively 
quick speed from the fast pulley 6 on to the loose pulley 5. 
Upon the shaft which carries the handwhee!l 9 and 
the crank arm 7, a helical gearwheel is arranged to mesh 
with a wheel of smaller diameter fixed upon a horizontal 
shaft carrying another handwheel 13. Thus, by rotating 
| the horizontal shaft, the crank arm 7 and the belt fork 
| are moved and cause the belt to travel from the loose 
pulley on to the fast pulley. It will be observed that 
the handwheel 9 will move the belt-shifting fork at a 
comparatively high speed, to slide the belt from the fast 
pulley to the loose pulley, while the handwhee! 13 drives 
the shaft carrying the crank arm through a reduction 


Fig.1. 
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gear, so making it easier to operate the driving belt 
slowly from the loose pulley to the fast pulley, and thus 
start the machine. When the crank arm is operated 
by the handwheel 9 to secure quick motion, the hand- 
wheel 13 revolves idly. Again, when the handwhee! 13 
is being rotated, the handwheel 9 will idle. The diameter 
of pulley 6 is slightly increased beyond that of pulley 5 
by stages 6a, so that as it moves over this section the 
belt will commence slowly to rotate pulley 6, gradually 
increasing its speed until it finally reaches the maximum 
diameter. In connection with the driving gear described 
the usual multi-rope drive may be used, one set of the 
grooved pulleys 18 of which are mounted upon the main 
driving shaft upon which the pulleys 6 and 5 are mounted, 
while the ropes 18a are carried vertically to another set 
in a well-known manner, in order that the jockey pulley 
17 may be used in connection with the ropes. When 
using the driving gear for spinning mach n-ry wherein 
dofting mechanism is employed, the feature of having 
the pulley 6 provided with the ones surface forma 
tion shown at 6a allows either of inching or proceeding t« 
wind on the empty bobbins portions of the threads from 
the full bobbins in order to commence the respinning 
operations of the machine. (Sealed.) 
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RESISTANCE TO FLOW THROUGH |i» the nest receive a stream of fluid containing 
NESTS OF TUBES. ja narrow band of high vorticity shed from tubes 

| upstream. This band of vorticity is seldom exactly 
By R. Penpennis Watts, Ph.D., M.Inst.C.E., |on the centre line of the tube, and so tends to 
and C. M. Wuire, Ph.D. | pass continuously down one or other side of the 

. tube. Owing to this asymmetry, one side of the 

(Conchusied from page 686.) | tube contributes a very much bane force, the form 

Form Drag of Individual Rows and Tangential | drag on one side being twice that on the other. 
Drag—Staggered Spacing.—With the staggered | Further, the dead-water region itself seems to be 
arrangement, as Fig. 13 shows, the flow conditions | unstable when exactly behind a tube. An experi- 
are very different. The dead-water regions are|ment in which one of the first-row dead-water 
restricted in size and shaped like a dog’s kennel. | regions was replaced by a solid body of the same 





On the first row breakaway occurs at approximately | shape, showed that a small lateral displacement of 


2-5-4. 
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100 deg. and 260 deg., on the second row at 120 deg. | this dummy dead-water brought forces into play 
and 240 deg., but in the remaining rows breakaway | tending to increase the displacement. A dead- 
is delayed on one side of e.ch tube more than on | water region has a pseudo-rigidity due to its internal 
the other. Fig. 14, taken 1} in. from the end of a! motions, and is likely to experience the same lateral 
tube of the sixth row of the staggered nest, is | instability found with the solid dummy dead-water. 
typical of the later rows. The pressure is markedly} In the staggered nest there were many regions 


(| Fig. 4. 





asymmetrical on the upstream face, and this| where the pressure fluctuated violently and the 
asymmetry persists round to the rear, though it | manometer, despite the damping due to the con- | 
is loss obvious there. Presumably, the later rows | striction of the pressure hole, oscillated consider- | 


ably. The magnitude of these oscillations was 
recorded, and is shown by the shaded area in 
Fig. 14. Numerically, the width of the shaded 
area bears no direct relation to the actual pressure 
fluctuations, but it gives some indication of the 
possible error in assessing the average pressure at 
any particular point. The oscillations were absent 
from the first row and from the front of the second 
row, but were very marked on its rear from 70 deg. 
to 150 deg., and similarly from 210 deg. to 290 deg. 
Similar fluctuations, but of lesser amplitude, 
occurred on the upstream face of the second and 
third rows of the rectangular nest. Fig. 15 gives 
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the pressure distributions for all seven rows of the 
staggered nest plotted to a common datum and 
correctly located laterally, the tubes of the second, 
fourth and sixth rows lying directly behind the gaps 
in the other rows. The full lines give the observed 
values, and the dotted lines those corrected for hole 
size. The tests were carried out at R, = 34,800. 

The diagram for the first row has an area of 
approximately twice that of subsequent rows. On 
the upstream face the pressure distribution is almost 
identical with that found in the parallel arrange- 
ment, whereas in the second and subsequent rows 
the presence of the two adjacent tubes of the 
previous row causes much lower pressures in the 
region from 10 deg. to 70 deg. The breakaway at 
the rear of the first tube appears to be a shade 
later than in the parallel arrangement, but the 
smallness of the difference shows that breakaway is 
relatively insensitive to changes in the flow condi- 
tions farther downstream. 

The second row is anomalous in the lowness 
of the pressure at 90 deg., which, taking 0 deg. 
as datum, is nearly 50 per cent. lower than in the 
first row, or 25 per cent. lower than in subse- 
quent rows. The cause of this may be ascribed 
to the relatively large form diag of the first 
row, which must be associated with a wake of low 
energy. Thus the stream, as it passes the constric- 
tion of the second row, contains a central core of 
fluid moving at low velocity which reduces the 
effective width of the gap and increases the spc«« 
of the two parts of the main stream adjacent to the 
second tube. The magnitude of this effect is 
obviously linked closely with the magnitude of the 
form drag, since the latter only exists by virtue of 
the shedding of vorticity. Unless a dead-water 
region is losing low-energy fluid, the pressure in it 
builds up until eventually the pressure on the rear 
of the tube equals that on its upstream face, with a 
consequent disappearance of form drag. In the 
nest of tubes each tube may be visualised as shed- 
ding a stream of low-energy fluid which is large in 
the case of the first tube, small for the second tube, 
and normal for the rest. Incidental to the low 
pressure at and before 9) deg., the diagram 
exhibits two large negative loops which reduce 
greatly the total drag on the second row. The 
pressure recovered at the rear of this tube is 
considerable, being about 43 per cent. of the 
drop from 0 deg. to 90 deg., a result numeric- 
ally similar to that for the parallel arrangement. 
Since the pressure at 0 deg. is atmospheric, there 
can be no doubt that this tube is fed with undis- 
turbed fluid, and yet its breakaway characteristics 
are those of a tube in a highly degraded stream. 
This is interesting as showing that breakaway is 
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controlled, not so much by energy pulsations, as by 


pressure pulsations, and that these are still effective 


even when they originate at a considerable lateral 
distance from the surface of the tube. 

Of the remaining tubes, the fourth to the seventh 
rows appear to be almost identical, indicating that 
after the first three rows, the flow conditions attain 
a relatively constant régime. The geometrical con- 
figuration behind the last row differs materially 
from the others and might be expected to exert 
some influence, but from the diagrams it is seen 
that the actual effects are very small. The some- 
what low drag of the third row is probably due to 
the abnormal first and second rows which together 


Tasue LV.—Drag Coefficients for the Various Rows of 


Staggered Nest at Reynolds Number = 34,800, 
Kow | Uncorrected Corrected 
! 
} : 
tat } 0-431 . 0-419 
tna 0-133 0-107 
trd 0-170 : | 0-147 
4th 0-200 : 0-181 
ith ..| 0-191 0-173 
oth 0-215 : } 0-195 
7th 0-215 ° 0-195 
Total o« “ . 1-417 
Average form drag coefficient .. 0-2024 


have a resistance well above the average, and 
which presumably shed correspondingly wide 
wakes. 

The average form drag for the staggered nest 
was estimated from the seven diagrams shown 
in Fig. 15. Their individual drag coefficients are 
given in Table IV before and after correction for 
the size of the pressure hole 

Comparing this drag coefficient of 0-2024 in 
lable IV with the total resistance of the nest as 
obtained from the pressure drop and given in Fig. 6, 
page 606, ante, the tangential drag is found to be 
7 per cent. of the total, the numerical values being 
0-2024 


0-2177 


rom drag 0-98. 

lotal drag 
‘Thus, the tangential drag of the staggered nest is 
three times that of the parallel one. Neither value 
is more than an approximate estimate, but both are 


so small that their variations with change of air | 


speed may be neglected, both when analysing the 
effects of the number of rows in a nest and when 
analysing the influence of the Reynolds number 
upon the total resistance. 
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form-drag diagrams plotted non- 
dimensionally and superimposed 
to coincide at 0 deg. The drag 
: coefficients increase by some 
: oe Pew 3 per cent. for an increase in 
- Reynolds number from 15,500 to 
36,000, and no distinction can 
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be drawn between parallel and staggered arrange- | 
| but the method described in the present paper 


ments. 
In the later rows the effects of increased speed 
are much more marked and of opposite sign. 


The drag of these later rows can be assessed by | 
subtracting the resistance of the first row, as| 
given by Fig. 16, from the observed overall pressure | 


drop through the nest, and the results are given 
by the dotted curves in Fig. 18. It is interesting 
that both in the rectangular and staggered nests 
the drag coefficients for the later rows vary at 
much the same rate with change of Reynolds 
number. This was confirmed over a range of 
speeds by measurement of the form drags of the 
fourth row in the parallel arrangement and the 
sixth row in staggered arrangement. Two pairs 


of typical diagrams are shown in Fig. 17, from | 


which it is seen that the major effect of increase 
in speed is to delay breakaway. This results in 
greater pressure recovery at the back of the tube, 
and the whole of the observed diminution in the 
total-resistance coefficient with increasing Reynolds 


in form drag. 

The dotted curves of Fig. 18, giving the average 
resistance of the nests, excluding the first rows. 
are represented by the following equations : 

Parallel arrangement (later rows) 

¢c=27R,°" . . (2a) 
Staggered arrangement (later rows) 
e=3-9,R,°% - - ~~ (26) 


and the resistance of a nest with many rows may 
be predicted by adding the resistance of the first 


row, equation (3), to the resistance of the remaining | 


rows calculated from either equation (2a) or (25). 
Parallel and staggered arrangement (first row) 
ec=O0-31R,°°" - - + @) 
These equations, however, apply only to the par- 
ticular spacing shown in Figs. | and 2, page 605. 
ante. Although c was chosen to be insensitive to 


the pitch-diameter same, & does nevertheless tend | have shown that over the range of Reynolds num- 
to vary with large changes in this ratio. For} 


example, to quote an extreme case, c for a nest of 
small tubes at infinite spacing would be as high as 


0-6, while another nest formed of very large tubes 
in close lateral spacing might have a coefficient as | 


low as 0-15. With spacings of more practical 
interest, the variations in ¢ are restricted within 
approximately + 20 per cent. 
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second tapping hole. 
may be regarded as representing the standardised 
conditions, the water arrangements being abnormal. 
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OF TUBES. 


Comparison with Results of Other Workers. 
Previous workers do not appear to have paid much 
attention to the number of rows ; accordingly, even 
for one spacing, their experimental results cannot be 
expected to lie on a single curve. Chilton and 
Genereaux* (1932) collected the results of seven 
investigators and attempted a correlation, but wer 
not altogether successful, due partly to the anoma 
lous first row and partly to the variety of geo 
metrical arrangements adopted by the various 
experimenters. Chilton and Genereaux tried fiv: 
different ways of building dimensionless coefficients. 


seems more logical and satisfactory than that 
adopted by them. The earlier work, referring mainly 
to staggered nests, has been replotted in Fig. 1. 
The results appear fairly consistent,+ although they 
are somewhat higher than those obtained by th 
present authors. However, the present resistance 
values are independently checked by the form-dray 
diagrams; and the rate of air flow also received 
independent confirmation, at least in the rectangular 
arrangement, by the values of the pressure observed 
at the points of maximum constriction, which may 
be regarded as miniature Venturi meters. 

Some of the discrepancies between the result= 
obtained by different investigators may be due to 
different inlet and outlet conditions ; attention was 
drawn earlier to the possibility of serious errors aris- 


| ing at the exit and similar errors are possible at the 


inlet. In the present work preliminary measurements 
were made with water supplied to the nest through « 


. | diverging cone in which a far from uniform velocit, 
numbers is fully accounted for by such reduction | 


distribution occurred. The overall resistance, as 


| measured by the pressure drop, using the same tapp 


ing points as with air-flow, is shown in Fig. 18, and is 
seen to be 8 per cent. less than the air flow results 
obtained with the faired mouthpiece. With non- 
uniform velocity distribution there is am excess fluid 
momentum. Under these conditions, and using th« 
drop in pressure across the nest as the measure of its 
resistance, the drag on the tubes is underestimated, 


|since they also absorb this excess of momentum. 


Non-uniform exit conditions can also give erroneous 
results, but, as the longitudinal distribution of 
pressure indicated, this effect is limited to the region 


close behind the last row, and in the present work 


the remaining excess of momentum did not give rise 
to a recovery of static pressure after passing the 
Of the two curves, that for air 


In conclusion, it may be said that the experiments 


* Rep. No. 127. Exptl. Stn. E.1,du Pont De Nemours 


and Company. 


+ Both Reiher and Deln, whose curves deviate most, 


erroneously included d (diameter) in their resistance 
group; further, Dehn used the difference between the 
maximum positive pressure and maximum negative 
pressure as a measure of the total resistance; and 
neither result is reliable. 
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bers from 10,000 to 40,000, the result of viscosity |and it is therefore worth 


mentioning that the 


variations is almost negligible in the first row, and is | Consultative Committee on Photometry of the 
unexpectedly large in the later rows despite the | International Committee of Weights and Measures 


highly disturbed motion there. 


Further, the total| recently recommended that from January 1, 1940, 


Paap i of a nest is almost wholly due to the/the unit of luminous intensity should be one- 
orm drag of the individual tubes, and may be| sixtieth part of the luminous intensity of the total 
obtained by arithmetical addition of the values | radiation emitted by | sq. cm. of a “ black body ” 


obtained from equations (3) and (2a) or (26). 
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(Concluded from page 713.) 
Evecrriciry DEPARTMENT—continued. 


Photometry and Illumination. Photoelectric 
Apparatus. Street Lighting.—The remaining divi- 
sion of the Electricity Department is concerned with 
photometry and its applications to the improvement 
of industrial and domestic illumination. Under- 
lying the more practical side of this work is, as 
usual, a considerable volume of very fundamental 
research associated with the maintenance of illumina- 
tion standards and the realisation of measurements 
of luminosity. International agreement on such 
matters is rightly regarded as of great importance, 





| 








at the temperature of solidification of platinum. 
This unit is to be designated the ‘“‘ new candle” to 
distinguish it—during the period prior to its univer- 
sal adoption—from the present units known 
respectively as the “ international candle ” and the 
“ Hefnerkerze.” In preparation for the introduc- 
tion of the new candle unit, various national labora- 
tories have prepared a number of electric lamps 
suitable for use in standardisation work, and have 
determined their illumination very precisely in 
terms of the new candle. All these lamps have 
been sent to the National Physical Laboratory at 
Teddington, where they are now being compared 
with one another. These comparisons, when com- 
pleted, will enable conclusions to be drawn as to the 
most suitable form of lamp for standard purposes, 
and indicate the most accurate and consistent 
methods of photometric measurement. 

For laboratory work of less than the highest 
precision, photometric comparisons are made against 
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substandards which themselves are the subjects of 
constant efforts towards improvement. Recent 
examples of such work include the design of a new 
form of self-registering holder for substandard 
lamps, enabling the applied voltages to be measured 
as closely as possible to the sole-plates of the lamp 
caps. New apparatus has also been designed, and 
constructed by the Metrology Department, to 
permit the position of lamps on the photometer 
bench to be adjusted more readily and accurately 
than has hitherto been possible. 

As regards photometric technique, the most 
important work now in hand is concerned with 
photoelectric apparatus which is rapidly super- 
seding the visual types of instruments. A consider- 
able amount of work is in progress on the correction 
of rectifier photo-cells for colour sensitivity and for 
departure from the cosine law in the case of obliquely 
incident light. It has been found that a certain 
degree of improvement in the spectral sensitivity 
curve can be achieved by making suitable modifica- 
tions in the processes of manufacture, but to obtain 
even an approximate imitation of the sensitivity 
curve of the eye it has been found necessary to 
make use of a liquid colour filter. For certain 
special laboratory purposes a very small photo- 
electric cell has been made up, with a sensitive 
surface only 11-5 mm. in diameter. Tests have 
shown that its response amounts to about 0-3 micro- 
ampere to 0-5 microampere per foot-candle, as 
compared with values ranging from 1-5 micro- 
ampere to 4 microamperes per foot-candle for 
ordinary commercial cells of about 40 mm. diameter. 
One very advantageous feature of photoelectric 
| photometry has been exploited as the outcome of 
,endeavours to measure the illumination produced 
| by unsteady sources of light such as high-pressure 
|mercury arcs. A high resistance potentiometer, fed 
| with current from an auxiliary photo-cell exposed 
|to the unsteady light source under examination, is 
| used as the measuring instrument associated with 
| the photoelectric photometer. In theory the scaling 
of the photometer then follows the fluctuations of 
|the light source, and its readings are practically 
|independent of the fluctuations. In practice the 
system has been found workable and useful. 
| Among new developments in photoelectric 
| apparatus at the Laboratory is a photometer which 
| may be used for general indoor work or for illumina- 
|tion measurements in the field. The instrument 
embodies an emission photo-cell, and suitable 
modifications in the electrical circuit have per- 
mitted a sensitivity and precision considerably 
higher than those of previous photometers to be 
combined with a compact and portable form. 

An investigation of particular interest to engineers 
is now in progress along the same lines as that, 
mentioned a year or two ago, whereby the value of 
daylight illumination was determined at which 
typists and office workers found it necessary to 
resort to artificial light. It will be recalled that 
the study was conducted statistically in a, large 
building by aid of apparatus, unknown to the 
workers, which recorded simultaneously the time of 




















day at which lights were switched on and the day- 
light illumination at the situation requiring artificial 
light. The same method has now been adopted in 
an engineering works, and deals with operations at 
the bench and at the lathe. In order to get really 
reliable and representative results, the records are 
being taken through two successive periods of 
winter months, 

In domestic or office buildings, problems of 
daylighting are more amenable to foresight in 
architectural treatment than is often possible in 
engineering or other workshops. It happens, never- 
theless, that parts of a room which are far removed 
from the window are often badly lighted during 
daytime, especially when the window head is low 
or the outlook obstructed by neighbouring buildings 
or walls, The extent to which such disadvantageous 
conditions can be alleviated by the tone of the 
internal decoration, and the alternatives of paint 
or paper in different kinds of surface finish, are at 
present being studied by the aid of scale models, 
about one-twelfth full size, of rooms with windows 
outside which obstructions of various sizes are 
mounted in different positions, In order to avoid 





the variations which would occur if actual daylight 
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were employed, the model rooms are placed below|a number of technical investigations relating to 
a semi-cylindrical surface, 27 ft. long by 11 ft. | direction finding and position locating, which have 
diameter, which is tinted and illuminated to repre- | very important applications in aerial navigation 
sent the vault of the sky. The light, under the | and meteorology, and which have been undertaken 
different conditions of test, which passes from this | for the Civil Aviation and Meteorological divisions 
artificial sky through the window of the model} of the Air Ministry. Underlying these and other 
room is measured at various points inside the room | more directly applicable work is a considerable 
by small photo-cells of rectifier type. It is of | volume of fundamental research into the propaga- 
interest to note in general connection with the | tion of radio waves, special attention being paid at 
daylighting of buildings, that the test work for | the moment to the detailed behaviour of such waves 
outside bodies carried out during the past year| when they are reflected from the surface of the 
includes measurements of the light transmission|earth or by the ionosphere. In neither of these 
through various types of the glass bricks now being directions does finality appear to be yet in sight, 
used in building construction. | but results are forthcoming in relation to the 
One other type of illumination research, having a | different effects of land or water at the earth’s 
very close bearing on street lighting and traffic | surface, and of wave propagation by day and at 
signal problems, is being carried out on behalf of | night-time. As a basis for taking account of some 
a Ministry of Transport Departmental Committee. | of the major factors influencing new problems of 
As illustrating the sort of tests conducted, mention | radio communication and direction finding, such 
may be made of an experimental installation erected | results are already proving of value. 
at Lonsdale Road, Barnes, where the Laboratory! As regards the speed of radio wave propagation, 
staff have made a large number of measurements to | an interesting experiment has recently been carried 
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sirable and limiting feature of a high-gain receiver 
is thus turned to valuable account. P 
For calibrating such a receiver in terms of radia- 
tion field strength, the Radio Department are making 
use of a simple form of radiator, consisting of a 
circular tuned loop of copper tube, which is suitable 
for wave-lengths below 10 metres and whose radia- 
tion field can be readily deduced from a knowledg: 
of its dimensions and the current flowing through it. 
A distinctive feature of the radiator is the method of 
mounting which is done in such a way as to produce 
a horizontally-polarized radiation field, thereby 
greatly simplifying the calculation of the effect of 
the earth, as compared with what would have been 
necessary in the alternative case of vertically- 
polarised radiation. Incidentally, this improvement 
is found materially to increase the accuracy, and 
hence the usefulness, of the standard-field method 
of calibration, and it is being widely adopted. 
The various lines of fundamental investigation 
into the problems of direction finding. on which the 
Laboratory has been engaged for a number of years. 





appraise the distribution of illumination over the | out at Slough to check certain measurements made 
road and footpaths under various conditions and | in America a short time ago, which suggested that 
dispositions of types of street light fittings in com- | the velocity along the ground of a short pulse of 


mon Use. Trials have been arranged to study the electromagnetic radiation at frequencies in the | 
reflection factors of pedestrians’ clothing and an | region of 2 Mc. per second was considerably less | 


exhaustive investigation has been made to ascertain | than the velocity of light in free space. The method 


what contrast between object and background is | adopted here to examine this matter consisted | 
necessary for safe driving under various degrees of | essentially of connecting a dual receiver to two | 


brightness of the lighting provided. In this con-| yertica! aerials and observing the phase difference 


nection some interesting developments have been | between the signals received from a small portable | 


made recently in the experimental methods adopted | transmitter distant about a mile from the receiver, 
for appraising the relative merits of different colours | jn line with the aerials. ‘The latter, about 100 ft. 


have been noteworthy for demonstrating the 
| superiority of the Adcock or spaced-aerial type ot 
direction-finding installation in respect of errors 
arising from the horizontally-polarised components 
of downcoming waves. With increasing knowledge 
| of the factors influential in this and other aspects 
of the general problem, recent advances have pro- 
gressed at an accelerated rate, and have led to the 
| design and construction of two fixed installations 
of the Adcock type, suitable respectively for short- 
| wave and medium-wave reception, which are ex- 
hibiting decidedly better accuracy than has hitherto 


used for street lighting. A suitable street is arti- apart, were connected by screened feeders to the | been obtained. Part of this improvement can be 
ficially lighted at night and objects of various| receiver mounted midway between them and the | attributed to a novel design of goniometer having 
shapes and sizes—models of pedestrians, for example, output voltages from the aerials were applied across | the distinctive feature of two series-connected search 
or of a dog, and discs having different reflecting | the opposite pairs of plates of a cathode-ray oscillo- | coils on the same spindle. Each search coil is asso- 
properties—are placed one at a time on any part | raph The overall transmission distance to one | ciated with its own field coil and the arrangement 
of the carriage-way or footpath, their contrast with | aerial being greater than that to the other, the | enables the interaction between the two field coils 
the background depending on the lighting conditions | signals received were out of phase by an amount | to be minimised, with a resulting increase in the 
at the particular point selected. Photographs of representing the time taken by the radiation to| accuracy of directional readings. As regards the 
the street are taken with and without the objects in | travel the distance between the aerials. The result- | direction-finding qualities of the aerial systems, it 
position, and a film is then made from this series of | ing trace on the oscillograph screen was elliptical, | has been found convenient to specify their merits in 
still negatives. When this film is projected on a| the eccentricity providing a measure of phase | terms of two quantities. The first of these, the 
screen, the observer sees a lighted street on which | difference. Hence, from additional knowledge of |“ pick-up factor,” is defined as the quotient of the 


objects of various shapes, sizes and contrasts appear | the transmission frequency, the phase velocity was | Output in volts across the first grid circuit of the 





. . Sas | 
and disappear, generally in unexpected positions. deduced with an overall accuracy estimated at about | 


5 per cent. The mean value of propagation speed | 
for a number of observations made at frequencies | 
ranging from 2-5 Mc. to 15 Me. per second was | 
found to be 295 million metres per second, which is | 


only about 1-6 per cent. less than the speed of light. | 


By suitable means it is possible to project the 
picture with light from various types of lamps, of 
different colours, such as the discharge lamps now 
largely used for lighting streets, and it can be 
arranged that the brightnesses of the various parts 





receiving amplifier, and the field strength in volts 
per metre. Thus, the pick-up factor is a measure 
of sensitivity and its unit is the metre. It is deter- 
mined experimentally by directly injecting known 
electromotive forces into the various aerials. In 
the case of a coupled Adcock system, the factor is 


of the projected picture are closely the same as| No systematic variation of propagation speed with | found to be proportional to the effective height of 


those in the original scene. The effect of the actual 
street lamps is imitated by holes in the screen, each 
illuminated from behind by a lamp of the type under 
study, the candle-power of each aperture being so 
adjusted as to give an illumination to the observer's | 
eye equal to that produced by the corresponding | 
street lamp in an actual installation. The times | 
taken by observers to detect the various objects are | 
recorded, and the average of a number of observers 
is obtained for each set of conditions, giving the | 
data necessary for determining the relative value | 
of the various kinds of light. 

In the absence of street lighting a motorist may | 
be entirely dependent on his headlights, and to| 
cover such conditions measurements of reflected | 
brightness have been made on a number of different | 
types of road surface when wet and dry. On the | 
question of traffic signals, a study has been made of | 
defective features of many of the types now in| 
common use. One of these may be described as a | 
** patohiness " of appearance, arising from variations 
in brightness over the face of the lens when it is | 
viewed from certain directions. Another imper- | 
fection of traffic signals is due to reflection of the 
Sun at low elevation from behind the observer. 
An endeavour to modify the design so as to prevent, 
or at least reduce, the brightness of such “‘ phantom ” 
signals is at present in progress. 

Rapio DEPARTMENT. 





| resemblance to the sound of frying fat. 
| feature of the thermal electromotive force is that, 


frequency was observed, and the American results 
are thus not supported. 

Various recent developments in radio communica- 
tion lend added importance to the so-called ultra- 
short radio waves, ranging in wave-length from 
10 metres downwards, and to the design of apparatus 
and methods specially suited for measurements of | 
the field strength of ultra-short-wave radiation. 
For such purposes a supersonic-heterodyne receiver 
has been built in which a high-gain intermediate 
frequency amplifier is made self-calibrating as 
regards amplification by means of an interesting 
method proposed by the Radio Branch of H.M. Post 
Office. It depends in principle on the random 
motion of the electrons in a high resistance or in a 
parallel-tuned circuit, which gives rise to minute 
electromotive forces at the terminals of such a com- 

nent. This effect, known as the electromotive 
force of thermal agitation can be heard by means of 
telephones connected to a high-gain amplifier, and 
is colloquially termed “thermal noise” from its 
A valuable 





while its usual magnitude is no more than a few 
millionths of a volt, it is practically constant for a 
given resistance or tuned circuit. The gain of a 
sufficiently sensitive amplifier can, therefore, be set | 
to a known and reproducible value by adjusting it 
until a definite, measured output voltage is given 


| System. 


the aerials, to the spacing between the aerials, and 
to the admittance of the aerial circuit. The second 
quantity, the standard-wave-error, is the error in 
bearing given by a wave incident at 45 deg. to the 
plane of the earth’s surface and polarised at an angle 
of 45 deg. to the vertical plane of incidence. It is 
thus a measure of the accuracy and reliability of the 
The error is experimentally determined 
directly, in the case of the short-wave direction- 
finder, by exciting the installation with a wave of 
the required characteristics radiated from a trans- 
mitter mounted at a suitable height above the 
ground. Alternatively, or where this method is for 
some reason impracticable, the wave-error may be 
derived indirectly by injecting known electromotive 
forces successively into the vertical and horizontal 
members of the aerial system. 

The short-wave direction finder has a wave-length 
range from 35 metres to 70 metres. Its pick-up 
factor is about 5 metres, and its standard-wave-error 
ranges from 3 deg. to 8 deg., which may be contrasted 
with the standard-wave-error of a single-coil aerial 
which may be as much as 30 deg. Even better 


| accuracy is being obtained with the medium-wave 


Adcock installation, which has a wave-length range 
from 750 metres to 3,000 metres. For this direction 
finder the standard-wave-error is less than 1 deg., 
while the pick-up factor is only about 4 metres, the 
overall outcome being that directional observation 


Wave Propagation. Direction Finding. Meteoro- | by the thermal electromotive force in the first tuned | can be made in exceedingly low field strengths of the 


logical Balloons.—The programme of work in hand | 
at the experimental stations at Teddington and | 
Slough maintains, as usual, a close and useful liaison 
with the radio and the related electrical industries. 


circuit. Once the initial high sensitivity has been | 
standardised in this way, any desired lower sensi- | 
tivity is obtainable by means of calibrated attenua- | 
tors or voltage dividers incorporated in the amplifier. | 


order of 1 microvolt per metre. Each of these instal- 
lations has been successfully employed on practical 
direction-finding, the short-wave set having been 
used for a systematic investigation of the general 


This year, however, it is especially characterised by | An effect which would otherwise be a wholly unde- | reliability of bearings obtainable in the wave-length 








ah = a pence: 








ee ee 








Dec. 23, 1938.) 


UNIT-CONSTRUCTION 


MESSRS. CALLENDER’S CABLE AND CONSTRUCTION COMPANY, 


ENGINEERING. 














SHED. 


LIMITED. 


AEROPLANE 








Fie. 1. 





FAFA a. 


Vw’ 


Z> 
Wwe) a aw aw Og 











CoMPLETED SHED WITH Doors OPEN. 



















Fig. 2. EREorion 


band between 30 metres and 70 metres, with the 
general view to its adoption for the navigation of 
civil aircraft. It is noteworthy that these two 
direction-finders are not regarded as representing 
the best performance practically achievable. In the 
light of the experience gained with them, indeed, 
another short-wave installation is at present in 
course of design, with which it is confidently ex- | 
pected to achieve improvement in the two main 
figures of merit. 

Both the above-mentioned direction-finders are | 
operated with aural indication, which is sufficient | 
and satisfactory for laboratory and calibration pur- 
poses. But from the point of view of the service 
operator, the simplest and easiest system is one 
which provides a direct, visual bearing of the distant 
transmitter. Such a system can be realised by means 
of a cathode ray tube. The circular screen of the 
tube is graduated in the same way as a navigational 
compass and the direction required appears as a 
diametral bright line or trace. An arrangement of 
this kind, developed at the Radio Research Station, 
at Slough, employs two aerial systems, erected in 
such a manner that the output voltages produced 
in them by incident radio waves are equal in phase 
and of magnitudes proportional, respectively, to 
the sine and cosine of the angle at which the waves 
arrive. Two identical vertical frame aerials, | 
oriented north-south and east-west respectively, | 
constitute such a system ; 80, also, does an Adcock | 
installation consisting of two pairs of spaced | 
vertical aerials similarly oriented. Before the out- 
put voltages are applied to the cathode ray tube, 
they are greatly amplified by two identical high- | 
gain cophasal amplifiers free from interaction. A | 
dual receiver of this sort, in the form of a self- | 
contained transportable unit with battery-operated | 
valves, has been made up with meticulous care in | 
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and is giving generally satisfactory results at an 
overall  oltage gain of the order of i million. When 
the voltages from the aerials, thus amplified, are 
applicd to the N-S and E-W plates of a cathode-ray 
tube, the bright spot due to the electron beam is 
drawn out into a line whose direction relative to the 
planes of the plates in the cathode-ray tube (and 
hence relative to the compass dial graduations on 
the screen, which are marked by calibration) is 
determined by, and indicates, the horizontal angle 
of arrival of the transmission. The experimental 
installation at Slough, suitable for wavelengths in 
the 30 metres to 70 metres band, has been success- 
fully employed for determining the bearings of 
aircraft flying between Cologne and London. When 
“* pulse ’’ transmissions on 50 metres wave-length 
are sent out by the aeroplanes, a visual indication 
of the bearing can be obtained to within about 
2 deg. in field strengths of about 10 microvolts per 
metre. Bearings of lower accuracy have been 
obtained with field strengths as low as 1 microvolt 
per metre. 

This account of the Laboratory’s work may 
appropriately be concluded with a brief reference 
to a most interesting example of the way in which 
developments in one branch of science can be 
utilised for advancement in others. A well-known 
method employed by meteorologists for exploring 
conditions in the upper atmosphere is to send up a 
small balloon, carrying recording instruments, and 
subsequently to analyse the information so obtained 
if and when the apparatus returns safely to earth. 

Manifestly, it would be a marked step forward 
if the information regarding pressure and tempera- 
ture changes could be received immediately and 
continuously throughout the journey of the balloon. 
To fulfil precisely this purpose, the Radio Depart- 
ment has developed a short-wave radio transmitter, 


all the more important details of design and assembly | having a maximum dimension of 9 in. and weighing 
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only 4} Ib., which can be lifted to very great heights 
| by the usual Meteorological Oftice balloon. Super- 
| imposed on a continuous transmission on a wave- 
| length of 8} metres are two separate audio-frequency 
| modulations controlled respectively by pressure and 
temperature. The instruments which respond to 
these physical properties of the atmosphere are 
made to cause corresponding small changes in the 
| air gap of tiny iron-cored inductances which provide 
the voltages required for modulation. The modula- 
tion frequencies are continuously received and 
measured on the ground, and an entirely automatic 
| receiving and recording apparatus for this part of 
the process is in course of development. The trans- 
mitter modulation for pressure changes varies from 
700 cycles per second to 1,000 cycles per second, 
while the temperature-indicating modulation ranges 
| from 1,400 cycles per second to 1,700 cycles per 
second. The transmitter is attached to a parachute 
so that when the flight terminates by the bursting 
| of the balloon, the valuable instruments have a good 
'chance of landing undamaged. 
| In actual test, the whole apparatus has been 
| found to work very satisfactorily, good reception 
| being obtained from heights up to 9 miles and 
| distances of more than 100 miles. The height of 
| the balloon can be estimated within about 100 yards 
|from the recorded pressure, but it is intended to 
| extend the utility of the method, in order to obtain 
information about wind @irection and speed, by 
| receiving the radio transmission from the balloon 
| on a short-wave direction finder. A simple rotating- 
| coil direction-finder of sufficient accuracy for this 
| purpose has been devised. In the course of trials 
| during which the course of the balloon was followed 
| by a theodolite, it has been found that at distances 
| UP to 30 miles the bearings obtained are correct to 
| within 2 deg., whilst directions of rather lower 
| accuracy can be found when the balloon is 60 miles 
|or more away. 








PORTABLE AEROPLANE SHED. 


DurtNG tue war, and for some time after it, the 
type of transportable aeroplane shed most favoured 
by the Air Ministry was known as the Bessonneau, 
|which consisted of an arched timber framework 
| with a canvas covering having a span of about 60 ft. 
jand a length which could be varied according to 
requirements. The fact that access was provided at 
one end only limited the useful length of the shed and 
the loss of headroom at the sides, due to the curvature 
of the roof, placed a further restriction on the effective 
volume as well as on the area of the doorway. These 
sheds, however, could be quickly erected and secured 
by stay wires and thus served to provide adequate 
shelter for a few aeroplanes of moderate size. With 
the subsequent increase in the number and size of 
aeroplanes the need for larger accommodation of a 
transportable nature became apparent and various 
proposals for a new type of structure were made. A 
specification covering the main dimensions of a shed, 
which could be erected, if necessary, on an uneven site, 
was drafted by the Air Ministry and submitted to 
various designers, the specification covering the 
maximum sizes of members to be used and including 
suggestions regarding the wind pressures to be allowed 
for and the materials to be employed. 

Having been responsible for the successful develop- 
ment of the Callender-Hamilton unit construction 
bridges, to which reference has been made in our 
columns on several occasions, the Design Department 
of Messrs, Callender’s Cable and Construction Com- 
pany, Limited, Hamilton House, Victoria-embankment, 
London, E.C.4, were invited to submit designs to meet 
the requirements of the specification, and in view of 
their extensive experience in the standardised con- 
struction of light steel structures the results of their 
work descri below should be of general interest. 
In a preliminary investigation the relative advantages 
of several possible types of building were carefully 
considered and it at once became apparent that a 
steel structure was preferable to one of timber. Con- 
sidering the general dimensions specified for the 
structure, viz., 90 ft. clear span, approximately 180 ft. 
length and 25 ft. clear height of door, it was decided 
to use corrugated sheeting for the covering material 
in place of the canvas used on the earlier types. More- 
over, since lightness of the structure was of primary 
importance, it was necessary to obtain accurate data 
on the wind loading to be allowed for and as such data 
were not available wind-tunnel tests on a model of 
the proposed shape of the shed were, at the suggestion 
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\of the designers, arranged by the Air Ministry and 
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carried out by the National Physical Laboratory. | 
These showed that at a wind velocity of 80 m.p.h, the 
pressure on a side wall at right angles to the wind 
direction was 17 Ib. per square foot and that there 
was an upward pressure on the roof ranging from 
22 lb. per square foot near the eaves on the windward 
side to 4 lb. or 5 Ib. per square foot on the leeward 
side. These data were used in the design, a minimum 
factor of safety of 1-5 on the elastic limit of the steel 
being allowed, 

The requirement of uninterrupted floor spaceJin the | 
shed necessitated the use of main supporting frames | 
of a type which would span from side to side over a 
clear widt's of 90 ft. and a portal structure was found 
to meet this requirement with the greatest economy 
of steel. A portal formed as a square section lattice box 
girder, with vertical supports of similar construction 
at each end, was therefore developed and this proved 
to have many advantages from the points of view of | 
both design and erection on the site; it also facilitated | 
the standardisation of the members from which the 
portal was built up. For the span of 9) ft. a 5 ft. 
depth of girder was decided upon and by making the | 
width of the box section also 5 ft. the girders were | 

. : Sas | 
given sufficient lateral rigidity to enable them to be 
self-supporting during erection, even in considerable 
gales, Spacing the ribs at 20 ft, centres in the direc- 
tion of the length of the shed gave a span of 15 ft. | 
between them and it was found that 3 in. by 14 in. | 
channel purlins spaced at 5 ft. centres gave the necessary | 
support for the roofing. | 

Since easy and rapid erection was an essential | 
requirement for the structure, i¢ was necessary to | 
reduce the number of bolted connections to the mini- 
mum and to employ single-bolt connections as far as | 
possible. It was found that the web bracing for the | 
girders could be provided by 1}-in, by 1}-in, angles | 
which required only a single }-in. bolt to develop their | 
full strength. The division of the girder longitudinally 
into 5-ft. panels, in each of which the 1}-in. by 1}-in. 
angles were crossed on both faces, enabled the maximum | 
advantage to be taken of single-bolt connections at | 
each panel point and the greatest strength to be| 
obtained from the lightest form of construction. With | 
this design, there are thus four |}-in. by 1}-in. angles to | 
resist shear at any cross-section. Advantage was also 
taken of the geodetic principle in designing the web | 
bracing, the tension member being assumed to halve | 
the strat length of the compression members by being | 
bolted to it at the point of intersection. For the chord | 
members 3-in. by 3-in. by j,-in. angles, butt jointed, 
sre omployed. } 

Referring now to our illustrations, Fig. 1, on page 727, | 
shows a completed shed with the doors open and 
Fig. 2 shows the work of erecting one of the roof girders 
in progress; the simple character of the plant em- 
ployed for erection will be noticeable. The shed com- 
pleted, except for the doors and covering, is shown in | 
Fig. 17, on page 736, and the general arrangement of 
the structure can be followed from Figs. 3 to 8, on 
Plate XXXIV. Full details of one of the portal | 
members are given in Figs. 10 to 13, annexed, these 
drawings being self-explanatory. 

On the completion of the design it was decided to | 
construct a single rib for testing, this work being 
entrusted to Messrs. Painter Brothers, Limited, 
Hereford, who specialise in the construction of light 
steel structures, especially steel towers for power- 
transmission lines, and who possess an elaborate 
plant for the testing of full-size structures of this type. 
In this plant, the loads are applied either by weights | 
or by means of wire ropes from geared electric winches 
and are measured, in the latter case, by means of 
hydraulic dynamometers. The foundations used for 
the test rib were made to represent field conditions as 
closely as possible so that their efficiency could also 
be determined. It will be seen from Fig. 11 that 
the base of the vertical member is formed by two 
3-in. by lj-in. by 4-6-Ib, channels, 7 ft. in length, 
which rest on a grillage formed by six baulks of 8-in. 
by 4-in, timber 6 ft. in length. The test loads used 
represented the effect of an 80 m.p.h. wind as deter- 
mined by the model test above referred to, Upward 
and horizontal loads were applied by means illus- 
trated by the photograph reproduced in Fig. 18, on 
page 736, until an overload of 5( per vent. was recorded 
by the dynamometers. Tests were also made to 
investigate the behaviour of the rib when loaded with 
snow, & horizontal force 50 per cent. higher than that 
due to an 80 m.p.h. wind being applied simultaneously. 
These tests, we understand, were entirely satisfactory, 
no permanent set being evident after the removal 
of the loads. On the completion of the testa the rib 
was dismantled, and the whole of the members, toget her 
with the bolts, were mounted on a small narrow-gauge 
rail trolley for removal, a ciroumstance which serves as 
an indication of the portability of the complete 
structure. 

As a result of the tests, a complete shed of 90 ft. clear | 
span, 185 ft. in length and with a clear door height of 
25 ft., was ordered by the Air Ministry. Corrugated 
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galvanised sheeting was specified for the greater part of | 
the covering, but with the object of obtaining the maxi- me 
mum degree of portability in the complete structure, it | fabric, 


was decided, in this case, to fit canvas doors and 
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It may be mentioned, however, that a recent develop- 
nt is the substitution of Windolite for the oiled 
the former being more transparent and being 
use | rather better than oiled fabric from the point of 
oiled fabric for the eaves and gables. The position of | transport. The standardisation of the parts in- 
this fabric is indicated in Fig. 3, on Plate XXXIV, | corporated in t 
and the method of fixing it is shown in Fig. 16, above. | fabrication in the 


he design of the sheds enabled their 
shops to be completed withia e few 
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days after the arrival of the material, and it is estimated 
that 11 complete sheds could be fabricated in one 
month if necessary. It may be pointed out here that 
the makers’ experience has shown that it is a great 
advantage, especially when steclwork has to be de- 
livered overseas, to supply the bars in separate pieces, 
bundled where possible. The bars are then seldom 
damaged in transit and if a bar should be bent the 
damage is immediately apparent and can easily be 
rectified or the bar replaced. The specification re- 
quired that no member more than 15 ft. in length 
should be employed. 

The erection of the first shed, which was fabricated 
by Messrs. Painter Brothers, Limited, was undertaken 
by Messrs. Callender’s Cable and Construction Com- 
pany, Limited, with unskilled labour, the only gear 
employed being two light scaffold poles, snatch blocks 
and rope. Fig. 2, on page 727, already referred to, 
shows this work in progress. Erection can be greatly 
expedited by the fact that teams of men can work 
on each rib separately, if necessary. For the hori- 
zontal truss supporting the tops of the doors heavier 
sections are used and this part of the work is necessarily 
slower ; it’ can, however, be carried on while the cover- 
ing is being fitted. The sheeting, it may be noted, 
is secured by means of clips fitted with wing nuts and 
the fixing is thus a simple and rapid operation. The 
whole of the steelwork, including the bolts, is hot 
galvanised after fabrication, at least 2 oz. of zine per 
square foot being applied. Painting is therefore 
unnecessary, and the cost of maintenance is negligible. 

Except ‘be the canvas doors, the first shed proved 
entirely satisfactory and seven more were therefore 
ordered. In the meantime, however, a steel-framed 
door had been designed which could be fitted to the 
sheds with but little additional steelwork. These 
doors are made in six panels arranged as shown diagram- 








DrivE APPLIED TO LATHE. 


matically in Fig. 9, on Plate XXXIV. 


and in the open position on the left. The panels are 
supported by Coburn tracks at the top, and are guided | 
by double-flanged wheels running on rails at the bottom, } 
as shown in Figs. 14 and 15, on page 728. It is 
claimed that these doors are remarkably light, and 
easy to operate, are independent of ground levels, are 
constructed of standard parts and can be adapted for 
any required height. The total weight of the doors, 
which are fitted at both ends of the shed, amounts 
to 6-7 tons and their supports account for another 
7°85 tons. The weight of the steelwork of the main 
structure is 45-5 tons, bringing the total weight of the 
shed, without covering, to just over 60 tons. 

The finished sheds, as shown in Fig. 1, are of good 
appearance and since in strength, lightness and 
economy they are claimed to be unequalled by any 
other form of building, it is thought likely that they 
may find numerous applications in industry and 
commerce for use as temporary or permanent stores, 
&c., as well as for the housing of civil aircraft. Another 
important advantage in such applications is that a 
shed of the dimensions given above can be fabricated 
and completely erected on sites in this country within 
six weeks. It may be mentioned, also, that the 
strength of the ribs, as designed to resist the uplift of 
an 80-m.p.h. wind, is such that it is practicable to 


They are shown | 
in the closed position on the right in this aan 
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| than the commoner forms of roof-ribs or roof-trusses. 
| Any single member of the rib shares its stresses with 
| some adjacent member, so it is possible to cut or remove 
a certain number of the angle bars without necessarily 
| involving any collapse of the whole rib. Direct hits on 
|the members by bomb-splinters are, therefore, less 
| likely to cause collapse than would be the case with, say, 
|} simple Warren or N-truss ribs. If, however, heavy 
| bombs should cause actual destruction of a section or 
| sections of the shed, the repair of such a bolted lattice- 
| rib structure is a much simpler and quicker job than with 
other systems, since the individual parts are light and 
| easy to detach and replace. Considering the intensive 
study that is now being made of all forms of construction 
from the A.R.P. point of view, this feature of the Unit 
| Construction shed is noteworthy. Another point to 
| which attention may be called is the effect on the shed 
of the blast pressure resulting from a bomb explosion 
near it. This pressure would destroy the light sheet 
| covering locally without causing any major structural! 
‘damage. As is pointed out in the A.R.P. report issued 
by the Institution of Structural Engineers, this is 
| obviously preferable to the employment of very rigid 
walls, w hich, although not capable of effectively resisting 
| the pressure, are strong enough to transmit its full force 
to the main structure, with the consequent risk of com- 
| plete collapse. It would seem, therefore, that the 
lattice-bolted system has definite advantages, both for 
military and present-day civilian and industrial use, 
over either welded or riveted steelwork, and merits 
| serious consideration for adoption wherever it can be 
used. 








THE *“P.K.’” VARIABLE-SPEED 
FRICTION DRIVE 


Tue employment of the conical pulley, or rather 
of a pair of them with a connecting belt, in order to 
procure a speed variation in infinitely small steps from 
a shaft rotating at a constant rate, is a practice of long 
standing, but it has its limitations, one of which is 
the comparatively large space the device occupies. In 
the “ P.K.”’ variable-speed friction drive illustrated in 
Figs. 1 to 4 on this page, there is no belt, the conical 
surfaces being in contact with one another. In con- 
sequence the drive is very compact, while being at 
least as positive as a belt, since both systems rely 
upon friction to transmit the power from the driving 
to the driven shaft. But, although in both cases the 
principal elements of the mechanism are two cones 
the resemblance there ends, for in the new device, 
to which we are now referring, the outer surface of 
one of these cones is in contact with the inner surface 
of the other, while the axes of their shafts are, though 
always parallel, adjustable relatively to each other, 
both in the axial and transverse directions. 

The principle of the P.K. drive is best under- 
stood from the diagrammatic drawings, Figs. 1 and 2. 
The driving shaft carries a cone a, which rotates at a 





support from the ribs, without appreciable deflection of 
them, overhead lifting gear capable of raising and 
transporting a 2-ton load. Thus the sheds are readily 


constant speed and can be traversed axially. A 
cone 6, having an inner rim ¢, is carried on a shaft on 
which is mounted a toothed pinion d. This shaft is 


adaptable for the assembling of aircraft, for housing | supported in'a housing e, which is pivoted on the 
heavy stores, or for use as workshops, while for tropical | driven shaft f, the pinion d meshing with a gear wheel 
use a reasonable weight of heat-insulating material can |g, keyed to the driven shaft. The driving cone a 
readily be supported. An important feature of the shed | makes contact with the inner rim of the driven cone > 


is that the lattice construction of the ribs makes them 


|at the point indicated by z in Fig. 2, and the motion 
much less liable to destruction by bombing or shell fire | of the latter cone is communicated to the driven shaft 
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through the gear wheels. 
the cones are in such a position as to give the maxi- 
mum speed to the driven shaft, as the largest possible | 
periphery of the driving cone is in contact with the 
rim c. But, supposing the driving cone is moved in 
the direction of the arrow in Fig. 1, i.e., towards the 
left, a periphery of less diameter will lie in the plane 
of the rim c. At first sight this movement, which is 
adopted to decrease the speed of the driven shaft, 
would appear to disconnect the gear altogether, but 
reference to Fig. 2 will show that the housing e has only 
to be swung towards the left to bring the driven and 
driving surfaces again in contact. It will be clear 
from this illustration that, as the driven cone and the 
gear wheel g rotate in opposite directions, the pinion | 
centre has always a tendency to travel towards the | 
right, as the parts ae d: awn in this illustration. There | 
is, therefore, always a positive pressure between the two | 
cones, and this pressure can be precisely determined by 
the design and proportions to suit the particular type of 
machine to which the drive is fitted. 

An actual assembly of the d ive is shown in Fig. 3, 
the whole being enclosed. In this illustration the 
driving cone is seen to the left in a position giving the 
minimum speed of the range, a dotted outline showing 
the position of maximum speed. The spring lever at 
the right is for engaging the cones, by swinging over 
the gear housing. The driving cone is traversed as 
required for speed variation by the handwheel outlined 
on the left, the driving shaft being splined to permit | 
of this axial movement. In Fig. 4, the gear is shown | 
fitted to a lathe in which it is housed in the column 
under the headstock. Cone engagement is effected 
by the pedal at the right. The driving cone is clearly 
visible. It is traversed from the headstock along the | 
motor shaft, the motor itself being fixed. An alterna 
tive arrangement is to traverse the motor together 
with the cone. It will be evident from both Figs. 3 and 4 
that the gear occupies a small space only. The drive 
can, of course, be used at a fixed ratio, t.c., as a/| 
speed-increasing or speed-reducing gear, the latter | 
case permitting the employment of inexpensive high- 
speed motors. It 
has the advantage of slipping under overload. This 
does not mean that it is not capable of transmitting 
the designed load efficiently; on the contrary it is 
applied on the Continent to machines which ood 

| 
] 
} 


considerable power to drive, for example, machine 
tools, woodworking machines, mixing machines, and 
so forth, while it tinds extended use on machinery of 
a lighter type, such as textile, paper-making, bakery 
machines, &c. The P.K. drive is made by Messrs. 
William Prym, Abtlg. Getriebebau, Stolberg, Germany. 
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THE SIR DUGALD CLERK 
MEMORIAL LECTURE. 


Tue first Sir Dugald Clerk Memorial Lecture was 
delivered at the Institution of Civil Engineers on 
Wednesday, December 14, by Mr. W. A. Tookey, 
M.Inst.C.h. The lecture, primarily intended for the 
grade of stuaents, will be a biennial function, alter- 
nating, we understand, in other years with the Vernon 
Harcourt lectures, which have been established for | 
some time. Very appropriately in this first lecture | 
Mr. Tookey paid a good deal of attention to the life of | 





| the Otto engine raised at that time a general discussion 


| attempt to adapt the compound principle to the gas 


| litigation his connection with Sterne terminated, he 


| combustion engines, which established the well-known 
also serves as a clutch, when it | * 


| in 1907 for the first Clerk engine to be preserved in the 


| early work to the present day, covering all its branches. 


ot 


ENGINEERING. 


As shown in Figs. 1 and 2,| began a connection with this firm which lasted for | however, unfortunately, coincided with a series of 


nine years. The engine ran successfully, but was not 
economical, 

Mr. Sterne subsequently got hold of a Brayton 
engine from the United States, and this, operating on 
the compression principle, first led Clerk to examine 
thoroughly the thermodynamic cycle. Somewhat 
modified, the Brayton engine was then turned into 


an explosion engine with spark ignition, and slide- | 


valve admission. In 1878, Clerk designed and built 
another engine, followed in 1879 by one which was 


|exhibited at the Royal Agricultural Show; further 


improvements were made shortly after. The advent of 
on stratification and as a result J. H. Hamilton, one of 
Clerk's staff, carried out investigations on the subject 
of explosions in closed vessels. 

Subsequent work resulted, in 1881, in the introduction 
of the Clerk two-stroke cycle, awarded prizes at various 
exhibitions. Among the work next undertaken was an 


engine, and later, arising out of the discussion on a 
paper he read before the Institution of Civil Engineers, 
in 1882, he took up the subject of the specific heat of 
gases at high temperatures. When as a result of patent 


devoted himself to the publication of his book, 7% he 
Gas Engine, and in 1886 joined Messrs. Tangyes, 
Limited. At the time, however, the development of the 
Otto engine under patents which practically resulted in 
a monopoly made competition exceedingly difficult, and 
the later expiry of these patents found Clerk no longer 
engaged in works, but practising as a consultant and 
patent agent. He joined Messrs. Kynoch, Limited, as 
managing director in 1892 and remained with them for 
seven years, and in 1902 once more turned his attention 
to internal-combustion engines, joining the board of the 
National Gas Engine Company, with whom he remained 
until his death. Some of his most important :cientific 
work was done on the Institution of Civil angineers 
Committee on the standard of efficiency of internal- 


air standard,” since universally adopted. Clerk was 
made a Fellow of the Royal Society in 1908, his experi- 
ments on the rate of change of specific heat of gases at 
high temperature being reported to that body by 
Sir Charles Parsons. 

In concluding this part of the lecture, Mr. Tookey 
quoted the tribute paid to Clerk by Dr. Rudolph Diesel 
at the Institution of Mechanical Engineers in 1912. 
Dr. Diesel then stated that he recognised that Clerk 
had done great pioneering work from which he himself 
had derived great profit. He had also, he said, arranged 


Munich Museum. The remainder of Mr. Tookey’s 
interesting lecture consisted of a survey of the develop- 
ment of the internal-combustion engine from Clerk’s 








ELECTRICITY IN COAL MINES. 


Ix a paper which was read before the Institution 
Electrical Engineers on Thursday, December 1, 
Mr. R. Nelson reviewed the use that had so far been 
made of electricity in coal mines and made a forecast 
for the immediate future. Electricity was first employed 
for underground lighting in 1881 at the Earnock 


Colliery, Lanarkshire, while two years later an electri- 


memorate, referring to many matters of interest to his 
cally-driven pump was set to work .t the Trafalgar 


audience with a wealth of detail into which it is not, 
unfortunately, possible for us to enter here. le olliery, Forest of Dean. From this time onwards, it 

Dugald Clerk commenced his training at the age of 15 | was progressively used for iighting, pumping and 
in the drawing office of Messrs. H. O. Robinson and | haulage, mainly in the form of direct-current at pres- 
sures up to 500 volts. The first three-phase motor to 
be installed below ground was at Ackton Hall Colliery, 
Yorkshire, in 1898, but ten years later there were still 
fewer three-phase alternating than direct-current 
installations. By the end of 1908, the use of electricity 
promised to become so general that the Government 
appointed an Electrical Inspector of Mines, whose duty 
was to administer an already existing code of ** Special 
Rules ” and to supervise the distribution of electricity 
in mines from a safety standpoint. 

In 1908 a normal colliery plant consisted of a low- or 
high-speed engine driving a direct-current generator. 
Wire-armoured cables were used only in the shaft, and 
switchboards were mostly of the panel type with bare- 
copper conductors and knife switches. Current was 
carried in-bye by ordinary vulcanised-rubber cables 
without armouring. These were secured to the roadway 
supports by ropes or leather thongs. In-bye they 


Sir Dugald Clerk, whose work the lecture is to > his| 


Company, engineers, of Glasgow, and for the following 
two years was engaged in the machinist workshops of 
his father, in which about 60 men were employed. 
During this time he attended evening classes ‘and 
secured Science and Art Department certificates in 
about 17 subjects. As the idea of becoming a chemical 
engineer attracted him, he attended evening lectures 
at Anderson's College under Professor T. E. Thorpe, 
F.R.S., and was fortunate enough, in 1872, to be selected 
by him to undertake an investigation on the cracking 
of paraffin oils, sponsored by Mr. James Young. 
When Dr. Thorpe left Glasgow for Leeds, Clerk went | 
with him as principal assistent in chemistry. The 
period at Leeds proved to be very hard and Clerk's | 
health failed so that he had to return to Glasgow to | 
recuperate ; but, as the eldest of a family of eight, as | 
soon his health was re-established he became | 
ussistant to Professor E. J. Mills at Anderson's College, | 
and taught chemistry in relation to its mechanical and | ended at a haulage motor or pump, or at a coal cutter 
industrial applications. In 1876, he came across an | gate-end switch. The main switchgear was sometimes, 
Otto and Langen gas engine, of 3 h.p., working in a| but not often, metal-clad. Even when metal-clad, 
joiner’s shop in Glasgow, and said to be the largest | there was seldom anything to show that it had been 
built to that date, the shock of the explosions being felt | designed to suit underground conditions. Electrical 
on the ground 40 ft. or 50 ft.away. Clerk set himself to | and mining engineers had still to educate themselves 
improve the design and in 1877, at the age of 23, took | and each other, and all that was asked of the colliery 
out a patent. His engine was built at his father’s works | electrician was that his “ gadgets”’ should work, as, 





as 
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| disastrous colliery explosions. In a little more than 
| five years there were seven accidents involving the 
| loss of ten lives or more, causing in all the loss of 
| 1,277 lives. The miners’ leaders were firmly convinced 
that some at any rate of these accidents were due to 
electricity, and an effective remedy to prevent gas 
and coal-dust explosions, or in any case to limit their 
extent, became more than ever necessary. Fortunately, 
| this was found by reducing the formation of coal dust 
jas far as possible and by diluting the irreducible 
minimum with at least an equal quantity of stone dust. 
The case for stone-dusting was amply supported by 
mining statistics, and it was certain that had the coal- 
dust danger remained unrelieved the growth of the 
use of electricity in coal mines would have been seriously 
hampered. Actually, between 1914 and 1934 there 
were 16 fatal ignitions of fire-damp associated with the 
use of electrically-driven coal-face machinery. These ; 
caused 53 deaths, an average of 2-65 per annum. In 
the same twenty years, there were in all 260 fatal 
ignitions of fire-damp, resulting in the death of 1,262 
persons, an average of 63-1 per annum. Such was the 
record of electricity, viz., 4-2 per cent. of all deaths 
from explosions, over twenty important years. 

During the whole period from 1908, more and more 
apparatus was specially designed for use underground. 
For instance, the first widespread use of metal-clad 
switchgear was below ground in coal mines, and that 
was so was largely due to the untiring advocacy of 
Clothier. He held that no work should require any 
better recommendation than that it was good enough 
for a colliery, and his name cannot be omitted from 
any list of those who have made important contribu- 
tions towards safety in coal mining. The present 
position was such that though electricity in mines 
had yet to gain the full confidence of miners, given a 
continuance of the reasonably high standard of main- 
tenance, which now existed, there seemed no reason 
to doubt that it would steadily improve its present 
record and reputation. One natural result of the ease 4 
and economy with which it could be applied and of the i 
fact that its application was entirely without incon- 
venience to the working miner was that the colliery 
electrical engineer was no longer the Cinderella among 
mining officials. 

After giving figures to show the development which 
had taken place since 1912 in the use of electricity for 
such purposes as haulage, pumping, machine mining 
and lighting, Mr. Nelson referred to the questions of 
safety regulations and accidents. In considering the 
problem of how to make electrical equipment safe under 
mining conditions it should be remembered, he said, 
that the miner was accustomed to rough and even 
violent methods of working, to robust, not to say, 
clumsy, appliances and to taking risks from sources 
outside his own control as a matter of course. M re- 
over, both the men and equipment were so scattered 
and inaccessible as to render supervision, as practised 
on the surface, impossible. All this went to suggest 
that the designer of colliery electrical equipment should 
aim at the production of plant and apparatus which % 
was proof against easy derangement and irresponsible 
interference. It was a great practical convenience 
when components of plant subject to wear could be 
replaced by spares without extensive dismantling ; 
otherwise maintenance was likely to be neglected. : 
As 43 per cent. of the coal raised was still hand-won ; 
and 49 per cent. was still hand or pony-conveyed for 
the whole or some part of its journey to the shaft 
bottom, there was clearly scope for the extended use of 
electricity below ground. Probably, about one-third 
of the engine capacity in the mines of Great Britain, 
or rather more than 1,000,000 h.p., still remained non- 
electric. The grid had, however, made possible the 
use of electricity for winding in many places where for- 
merly it was impracticable, and mainly for this reason 
there would be an increase in the number of all-electric 
collieries in the near future. Mention of the avail- 
ability of current from public supply raised the debat- 
able question of the source of power at a colliery. No 
general conclusion could be given, for each case re- 
quired consideration on its merits; even then, elec- 
trical and mining engineers often found themselves at 
variance. As a saving of 50 per cent., or even 100 per 
cent., in the cost of power might not mean more than 
@ very small saving in the cost of the coal won, many 
colliery undertakings hesitated long before purchasing 
current from outs. ie and left out of account the 
incidental advantages which followed the adoption of 
this policy. It was difficult to give such benefits as 
the ease and quickness with which new machinery could 
be introduced without added capital outlay, the greater 
reliability, and the convenience of having current 
always “on tap,” a cash value. Each of them, how- 
ever, made for cheaper production, so that the near 
future should show a growing tendency towards the 
purchase of current from outside sources. There was 
nevertheless some way to go, for mining engineers were 
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and attracted the attention of Mr. Louis Sterne, of | incredibly in the some cases, they nearly always did. 
Messrs. Thompson, Sterne and Company, and Clerk ' The growing use of electricity during the year 1908-14, | 





rightly reluctant to depend upon outside supplies for 
winding and ventilation. Progress must, therefore, be 
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slow, but if electrical engineers fulfilled their part of 
the bargain conscientiously, there should be no fear 
of retrogression. 

It appeared that between two industries, one almost 
solely dependent upon the other for its raw material, 
and the other potentially the largest inc_vidual user 
of the finished product of the first, there existed 
an opportunity for co-operation which might well 
materially benefit both. Co-operative working between 
collieries and power-supply authoritie did, in fact, 
already exist. A wider measure of co-operation might, 
however, take the form of setting up a Fuel and Power 
Board in each coalfield. The function of such a Board 
would be to control production so as to provide at 
fixed cost the approximate quantity of the kind of fuel 
needed for power generation. Collieries would thus 
secure a market for low-grade fuel coupled with power 
“on tap” at schedule rates. The wider provision of 
cheap and unlimited current would facilitate the use of 
electricity for all colliery purposes, and directly im- 
prove the economics of the coal industry by assisting 
mechanical mining. The advantage to the electricity 
supply industry would be fuel in sufficient quantity, 
and of known quality, much less subject to fluctuations 
and rapid increase of cost than now, coupled with 
considerable colliery load. 

Progress in general lighting and coal-face lighting 
had, so far, been disappointingly slow and had not 
kept pace with developments in other directions. In 
view of the rapidly-extending use of coal-conveying 
machinery in-bye, this was surprising. At the coal 
face itself there was the difficulty of carrying forward 
the lamps, cables and control apparatus as the face 
advanced, but it was hard to see any adequate reason 
why there should not be more mains lighting along 
haulage roads and a general improvement of under- 
ground lighting. There was one aspect of electricity 
in mines, namely, the still persisting mistrust of the 
miners, which it would be unwise to ignore, and which 
it would be wise, if possible, to remove. In this hostility 
there was a challenge to electrical engineers. Under- 
ground workmen were still for the most part completely 
ignorant of electricity. Upon the colliery electrical 
engineers, therefore, rested the task of alleviating this 
mistrust. 








LABOUR NOTES. 


AFFILIATED unions have been asked by the Trades 
Union Congress General Council to express their views 
as to the most effective method of providing financial 
aid to unions engaged in national disputes. Three 
alternatives have been suggested: (1) A per capita 
contribution by affiliated unions during the progress 
of any dispute sponsored by the General Council. This 
suggestion, it is pointed out, was contained in a resolu- 
tion referred to the General Council by the Weymouth 
Congress in 1934. (2) A scheme providing for the 
building up of a permanent central dispute fund to be 
raised by regular quarterly or annual payments by 
affiliated unions on a per capita basis, to be used to 
assist participating unions in the event of their being 
involved in a trade dispute. (3) A continuance 
of past practice on the basis of alternative methods 
which may be adopted according to circumstances. 
These methods are (a) the General Council making 
a loan out of its funds; (6) a grant from the General 
Council’s funds; (c) endorsement of a union’s appeal 
by the General Council; (d) the General Council 
making an appeal to affiliated unions; (e) the General 
Council making an appeal to the Labour Movement 
generally. With regard to (3), the procedure adopted 
by the General Council is determined in the main by 
the extent of the dispute and the financial condition 
of the union concerned. 





In their request to the unions for their views on the 
subject, the General Council refer to discussions which 
they have had with the General Federation of Trade 
Unions, and point out that pursuance of the idea of a 
per capita levy for the purpose of building up a fund 
for assistance in disputes would mean duplication of 
the work of the Federation, which was set up by 
Congress in 1899 to perform that function. The scope 
of the Federation, however, extends further than that. 
Conversations and correspondence with the Federation 
have, therefore, it is stated, had as an object, the closer 
working on a basis of reciprocity of the two organisa- 
tions with a view to avoiding overlapping in a wide 
range of activities. The questionnaire to the unions 
is intended to give them an opportunity of expressing 
general views which will assist the General Council 
in its further consideration of the matter. It is 
recognised that unions cannot give definite assurances 
of participation in any scheme unless concrete proposals 
are put before them. 





Discussing the recent labour troubles in France, the 


Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says:—‘‘ One effect of the 
cecllapse of the strike is that it will take out of the 
armoury of French trade-union tactics the weapon of 
the general strike. It has failed, as it was bound to 
fail directly the moment arrived when the threat had 
to be translated into action. Then it had to face all 
the coercive forces at the disposal of the State, and, 
in this instance, the French Government had no 
hesitation in using them. Taking the long view, 
it is better in the interests of the trade unions, that 
the defeat was decisive—and practically bloodless. 
Had it been otherwise, it would have left a legacy of 
bitterness with minds and thoughts turned to the 
preparation of a more successful attempt next time. 
As it is now, the unions should adjust themselves to 
the fact that the general strike has no longer any 
terrors, and to the need of a new direction for their 
activities.” 

“ This can be done,” the writer goes on to say, “ by 
strengthening their organisations and using that 
strength in collective negotiations within the industry, 
rather than looking with hopeful eyes to paternal 
Governments to do what is necessary. What Govern- 
ments can give, they can also take away. Unless this 
is accepted, there is no meaning in democratic govern- 
ment. “It will be said that these reductions were im- 
posed by dec.ee—and not by the elected Government, 
but it should not be forgotten that it was the elected 
Government that gave Daladier the power to legislate 
by decree. The proper form of opposition to a Govern- 
ment is to refuse to vote for it the next time its repre- 
sentatives seek re-election, and not a twenty-four 
hours’ general strike as a mere protest against its 
decisions.” 





The Home Secretary has called attention to Part I 
of the Young Persons (Employment) Act, 1938, which 
comes into force on January 1, and will regulate the 
hours of employment of some 60,000 or 70,000 persons, 
under eighteen, who are outside the Factories, 
Mines, and Shops Acts. The principal provisions of 
Part I of the Act are that no young person under 
sixteen may work for more than 44 hours a week, and 
no young person between sixteen and eighteen for 
more than 48 hours a week. On occasions of special 
pressure or emergency a young person between sixteen 
and eighteen, but not one under sixteen, may work a 
limited amount of overtime under strict conditions. 
Records of the hours worked must be kept by the 
employer. A young person must be allowed three- 
quarters of an hour for dinner between 11,30 a,m. 
and 2.30 p.m., and no young person may be employed 
for more than five hours without an interval of at 
least half-an-hour. Every young person must be 
allowed a half-day from 1 p.m. on at least one week- 
day in every week, and any young person who is 
employed on a Sunday, for however short'a time, must 
be given a compensatory whole holiday on a week-day 
in the same or the preceding week. 





In the House of Commons last week the Prime 
Minister gave the names of the members of the Royal 
Commission which is to consider the question of Work- 
men’s Compensation. As has already been stated in 
these columns, the chairman is to be Sir Hector Hether- 
ington, principal and vice-chancellor of Glasgow Uni- 
versity. The other members are to be Mr. Robert 
Reid Bannatyne, an assistant secretary at the Home 
Office ; Mr. John 8. Boyd, vice-president of the Ship- 
building Employers’ Federation; Mr. Arthur Belcher 
Cauty, director Cunard-White Star Line; Miss Grace 
Drysdale, Warden of Edinburgh University Settlement 
Association ; Mr. Reginald Cheyne Elmslie, consulting 
surgeon to the Ministry of Pensions; Mr. Edgar 
Hackforth, Controller of Health Insurance, Ministry 
of Health ; Mr. George Alfred Isaacs, general secretary 
of the National Society of Operative Printers and 
Assistants ; Mr. William Lowther, acting president of 
the Mine-workers’ Federation of Great Britain; Mr. 
John Adam Lillie, K.C., lecturer on Mercantile Law, 
Edinburgh University ; Mr. Clarence Thomas Albert 
Sadd, general manager, Midland Bank; Mr. J. L. 
Smyth, secretary of the Trades Union Congress Social 
Insurance Department; Judge William Stewart, 
chairman of the Departmental Committee which 
recently inquired into certain aspects of workmen’s 
compensation; Mr. F. J. Williams, general manager, 
Royal Insurance Company; Mrs. Barbara Wootton, 
Director of Studies for Tutorial Classes, London 
University ; and Mr. W. D. Woolley, formerly chair- 
man of the Monmouthshire and South Wales Coal- 
owners’ Association. 





At a meeting in London last week, representatives of 
Imperial Chemical Industries, Limited, gave the com- 
pany’s reply to the claim of the various engineering 





trade unions, for an advance of 10s. per week. Mr. 


writer of the editorial notes in the December issue of | Lloyd Roberts, who spoke for the employers, expressed 





the opinion that the unions had not established their 
claim ; that the existing level of earnings was satis- 
factory when compared with the wages paid for similar 
work elsewhere; and that prevailing international 
political and economic uncertainties made it imprudent 
to embark on measures which would increase costs of 
production. At the request of Mr. Little, the president 
of the Amalgamated Engineering Union, and Mr. 
Hodgson, the general secretary of the Boilermakers’ 
and Iron and Steel Shipbuilders’ Society, the repre- 
sentatives of the company agreed to consider the con- 
ference as adjourned to a future date. 





Under an award of the Civil Service Arbitration 
Tribunal issued on Monday this week, various grades of 
postal workers are to receive substantial increases of 
wages. The finding is to be effective as from October | 
last, and the Union of Post Office Workers, which 
submitted the claim, estimates that it will, in a full 
year, represent an addition to the Department’s wages 
bill of 1,500,0001. Members of the Federation of Post 
Office Supervisory Officers have also been awarded 
advances. 





In the course of a review of the year’s activities in 
the December issue of The Record, the journal of the 
Transport and General Workers’ Union, Mr. Bevin, 
the general secretary of the organisation, says :— 
““Members of the union will appreciate that it has 
been a difficult year for the executive council. For, in 
addition to their normal work of protecting the members’ 
wages and economic interests, and promoting their 
political advancement, they have had to face up to 
problems created by re-armament and the threat of 
war. It is encouraging to note the increase of member- 
ship and the consolidation of our forces. The one 
essential thing for us to do is to remain solid and 
united ; our unity in this country has been a boon and 
a blessing to the millions Labour represents. It is 
pleasing to report that we shall close the year with a 
larger industrial membership, a substantial increase in 
the number of members who have ‘ contracted in’ to 
pay the political levy, and a stronger financial position 
than in any year in our history.” 


The International Labour Office at Geneva has 
published a work in two volumes dealing with economic 
and social conditions in the coal-mining industries 
throughout the world. Originally, the matter was 
prepared and distributed in proof as a report intended 
to serve as a basis of discussion for the Technical 
Tripartite Conference on the Coal Mining Industry, 
which was held in May, 1938. It is now reprinted with 
such alterations as have been found necessary in the 
light of the discussions to which in its earlier form it 
gave rise. It represents an effort to give a compre- 
hensive picture of the economic and social conditions 
prevailing in the industry, especially in their bearing 
on the problem of hours of work in coal mines. 





The first volume deals with economic conditions. 
It includes a historical survey of the “‘ coal problem,” 
discusses the place of coal in the industrial economy, and 
reviews in detail world production and consumption. 
Chapters deal with the problem of capacity; the 
world trade in coal ; factors in the competition for coal 
markets ; prices, costs and labour standards ; and the 
movement towards integration and regulation. The 
second volume covers the social aspects of the industry 
and deals with labour supply, wages and earnings, 
employment and unemployment, social insurance, 
weekly rest, public holidays, annual holidays with pay, 
and hours of work. Statistical information is given on 
the number of persons employed, employment and 
unemployment and wages and hours of work. The 
volume constitutes a comprehensive work of reference 
to information which is available elsewhere, if at all, 
only in various languages in a large number of scattered 
publications. 4 

The latest French Legislative Decree dealing with 
holidays with pay states that, in order to avoid the 
simultaneous closing of undertakings belonging to the 
same branch of industry or commerce in the same 
locality during the holiday season, the Minister of 
Labour, or the Prefect, if the Minister delegates the 
duty to him, may order a system of rotation for holidays, 
to be applied undertaking by undertaking. The 
methods of organising this rotation are to be settled 
by agreement between the undertakings concerned, 
and the agreement is to be submitted to the Minister 
of Labour or to the Prefect for approval. If no 
agreement is reached, or if the agreement reached is 
not approved, the Minister of Labour or the Prefect 
will determine the holiday seasons in the undertakings 
concerned, 


A statement accompanying the Decree declares that 





there is no question of lessening, in any way whatever, 
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the effect of so necessary a reform as that of holidays 
with pay, or of restricting the freedom of undertakings 
or of their wage-earners to settle the dates at which 
they shall take their annual holidays. But it cannot 
be denied, it is claimed, that an unsystematic arrange- 
ment of the holiday season, especially in the case of large 
undertakings involving as it does a complete interrup- 
tion in the work cf some branch of industry, may risk 
disorganising the nation’s production as a whole over 
a period which may often be longer than the holidays | 
themselves. Moreover, it is added, at the moment 
when the Government is engaged in trying to organise 
the railways in a more rational way and to encourage 
tourist traffic, a sudden influx of people crowding to 
a given spot in the country to spend their holidays with 
pay in the locality, may have unfortunate results. 


A further French Legislative Decree lays down that | 
any worker who refuses to work overtime, either 
wuthorised or ordered in the interests of national defence, 
under the Acts and regulations concerning hours of | 
work, is considered to have broken his contract of | 
employment unjustifiably and, apart from any damages 
which may be payable, loses his right to notice, com 
pensation for dismissal, and holidays with pay. A 
wage-earner whose contract has been broken in this 
way may not receive any allowance from public funds | 
or unemployment funds for a period of six months, 
nor may his name be submitted by the public employ- 
ment exchange, during the same period, as an applicant 
for engagement or re-engagement in some other | 
undertaking which is working for the national defence. 


| 








If he is an alien, his work-card will be immediately 
withdrawn. 

These provisions are applicable, notwithstanding 
anything to the contrary in collective or individual 
agreements. Further, the Decree lays down that any 
person who, by whatever means, has induced or has 
attempted to induce a refusal to work overtime, either 
authorised or ordered, in the interests of national 
defence, is liable to a term of imprisonment of from six 
days to three months and a fine of 100 fr. to 1,000 fr., 
or to either penalty. The penalties are doubled In case 
of a second offence 


8\-H.P. LIGHTWEIGHT 
AGRICULTURAL TRACTOR. 

WueEN discussing the exhibits at the recent Smithfield 
Club Show, on page 681 ante, we made a brief reference 
to a lightweight tractor, known as the John Deere 
Model L, shown by Messrs. Jack Olding and Company, 
Limited, 105, Grosvenor-road, London, 8.W.1. This 
tractor, which is illustrated in the accompanying 
figure, is a low-priced model designed for general work 
on small farms, fruit farms, and nurseries. It is 
sufficiently powerful, for example, to perform all the 
operations of ploughing, preparing the seed bed, 
planting, and cultivating on a small general farm ; 
and on larger farms, on which a tractor of normal size 
is regularly employed, the small lightweight model can 
be employed for miscellaneous operations for which 
the employment of the larger model would be un- 
economical, 

As will be seen in the illustration, the tractor frame 
is of unusual type, being made up of two horizontal 
tubular side members. ‘The engine, clutch and pro- 
peller-shaft are covered by a light fabricated casing, 
the swan neck of this casing being closed in over the 
engine to form the water hopper and the fuel tank. 
At the rear end the casing terminates on the gear- 
box. The two tubular members are welded into the 
rear axle, the whole forming a light and rigid structure. 
The rear axle itself is of the banjo type, and the tubular 
side members are extended beyond the rear of the axle 
to form brackets for the hitch. The engine is a two- 
cylinder vertical model operating on petrol, and has 
a cylinder bore of 3} in. and a piston stroke of 4 in., 
thus giving a rating of 8-45 h.p. The rated speed is 
1,550 r.p.m., and not 1,500 as stated in our previous 
article. Ignition is by a high-tension magneto with 
enclosed automatic impulse s*arter, and the carburettor 
is of the two-jet type with an adjustable idling jet. 
Force-feed pressure lubrication is employed, and 
cooling is on the thermo-syphon system. A pull-out 
type of oil gauge is provided, and a crankcase breather 
is titted high up on the engine, ensuring a circulation of 
clean air through the crankease at all times. An | 
air cleaner of the oil-wash type is fitted on the car- | 
burettor inlet, and an efficient fuel filter is provided | 
on the fuel line. The governor is of the enclosed | 
centrifugal type, automatically oiled. The clutch is | 
of the single dry-plate type, and is operated by means 
of a pedal mounted on the near-side frame tube. The 
drive from the engine is taken to the gearbox by means 
of a propeller-shaft protected by the centre casing, 
and provided with a disc-type universal joint at each 
end. The gearbox forms one unit with the rear axle, 
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and provides three forward speeds of 2} m.p.h., 
3} m.p.h., and 6 m.p.h. The gears in the box are of 
the spur type, made from alloy steel and heat-treated. 
The gear changes are effected by a bent automobile- 
type lever on the top of the gearbox, visible in the 
figure in front of the steering column. The second, 
lower lever visible in the illustration is the throttle 
control. The rear axle incorporates a differential with 
final spur-wheel drive to each wheel, the gears running 
in oil. All the shafts in the transmission are carried 
on ball or taper rolling bearings. An independent 
brake is provided on each rear wheel, controlled by two 
pedals mounted side by side on the off-side tubular- 
frame member, and clearly visible in the figure. These 
pedals are so arranged that, if required, they can 
both be operated by one foot. The brake shoes are 
fitted with a suitable lining to give long service, and 
wear can be taken up by a single outside adjustment. 
It will be seen from the figure that each of the two 
pedals is provided with a latch pivoted on the arm, 
and when these latches are reversed the teeth visible 
on the upper edges engage with a plate to lock the 
pedals in the depressed position, thus holding the 
tractor stationary when the belt drive is in use. The 
latches can be instantly released by a kick on the 
pedals. The independent brakes permit quick short 
turns at the headers, the actual turning circle with one 
of the wheels locked being only 7 ft. radius. The 
front axle is pivoted at the centre, so that either 
wheel can pass over a considerable obstruction with- 
out disturbing the balance. Ackermann steering is 
employed, the steering-box being mounted on the 
near-side tubular frame member. The power take-off 
is an optional fitting, and consists of a bracket bolted 
to the base of the swan-neck casing on the near side, 


| the bracket carrying a shaft with a belt pulley on its 


outer end and a bevel wheel, engaging with a corre- 
sponding bevel wheel on the engine transmission shaft, 
on its inner end. The belt pulley is 6} in. in diameter 
with a width of either 4} in. or 6} in., and runs at 
1,480 r.p.m., giving a belt speed of 2,615 ft. per minute. 

The rear-wheel track is adjustable to either 36-in. 
or 42-in. wheel centres, and in addition, the wheels 
are reversible to give a track of 54 in. The draw- 
bar is of the swing type, and can be adjusted vertically 
to give a height from the ground of 12 in., 14 in., 
or 16in. It has also a horizontal adjustment of 18} in. 
The wheels are of the dise type, with low-pressure 
pneumatic tyres throughout. The wheel-base is 
5 ft. 1 in., the overall width is 4 ft. 1 in., the overall 
height is 4 ft. 2 in., and the overall length is 7 ft. 7 in. 
The weight of the tractor is 1,630 lb. Integral equip- 
ment, attached to the tubular frame members by 
welded brackets, one of which can be seen in the figure, 
is available for ploughing, planting, or cultivating. 
The equipment in each case can be attached or detached 
in a few minutes. 








GENERATION OF ELEcTRICITY IN GREaT BRitTaln.— 
During the first 10 months of the present year, the total 
amount of electricity generated by authorised under- 
takings was 19,355 million units, an increase of 6-8 per 
cent. over the total for the corresponding period of 1937. 








AIR COMPRESSOR WITH INTEGRAL 
DIESEL-ENGINE DRIVE. 


Aw air compressor, driven by a Vee-type gas engine 
having both the driving and driven units assembled on 
a common crankcase, was introduced some years ago 
by Messrs. Ingersoll-Rand Company, Limited, 165, 
Queen Victoria-street, London, E.C.4. Subsequently 
the firm, profiting by earlier experience in Diesel-engine 
construction, started the manufacture of an industrial 
Diesel engine of a simple and economical type. It has 
now developed, by combining the advantages of both 
products, the heavy-duty Diesel engine-driven air com- 
pressor, of which an example is shown in the accom- 
panying illustrations, Figs. 1 to 3. The external view 
of Fig. 3 shows a four-cylinder engine driving a two- 
cylinder compressor but it should be noted that the 
type, which is classed as the ““ XVO,” is also made 
with six power and three compressor cylinders, and 
with eight power and four compressor cylinders. The 
output of the three sizes is 625 cub. ft., 935 cub. ft., 
and 1,250 cub. ft. of free air per minute, respectively, 
when the machine is working at sea level. The delivery 
pressure is 100 Ib. per square inch with two-stage 
compression. As may be inferred, the difference in the 
several sizes is only one of duplication of units, the 
Diesel engine cylinders being of the same size in all 
cases, viz., 9-5 in. in diameter by 12-5625 in. stroke. 
The stroke of the air-compressor cylinder differs slightly 
from that of the engine, being 12 in. It is understood 
that when two-stage compression for higher pressures 
is required, the compressor cylinders are of different 
diameters to the standard 100-lb. cylinders. The 
standard machine can be modified by the fitting of 
suitable compressor cylinders to deal with either air. 
gas, or ammonia, for pressures ranging up to 5,000 lb. 
per square inch and beyond. 

The construction of the machine is best followed in 
Figs. 1 and 2. The Diesel engine is of the four stroke- 
cycle type, and the compressor is double-acting and 
either single- or multiple-stage, as required. The 
compressor is driven by crosshead and connecting rod, 
the big end of this rod being provided with wrist pins 
to which the connecting rods of the inclined Diesel 
cylinders are attached. The cranks are at an angle of 
180 deg. A camshaft situated directly above the 
crankshaft drives the valves and fuel pumps of both 
sets ef engine cylinders. The crankcase, including the 
crosshead slide, is completely enclosed, an oil wiper on 
the compressor piston rod forming a seal. A connection 
is provided for leading away crankcase vapour should 
this be necessary. Each crank is flanked by a pair of 
white-metal lined bearings close up to the webs. The 
crank pin bearings have also white-metal linings. The 
wrist-pin bearings and gudgeon bearings are inter- 
changeable bronze bushes. The crosshead bearings are 
also of bronze, while the shoes have white-metal 
liners. All the connecting rods are of heat-treated 
drop-forged steel. All the bearings, including the 
gudgeons, are pressure-lubricated from the crankcase 
sump. The pistons are of alloy cast iron with five 
compression rings and three oil rings. They are 
finished by grinding, the cylinder bores being honed. 
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Fic. 3. Two-StaGg CoMPRESSOR WITH FouR-CYLINDER ARRANGEMENT. 


The pistons are of the dished-top type, the recess 
forming the combustion chamber as the cylinder 
head has a flat face. There are two fuel-injection 
nozzles, opposed and inclined so as to direct the fuel 
spirally downwards. The inlet and exhaust valves are 
irranged on the centre line of the head and are actuated 
by push rods and rocker arms. The small valve seen 
near the inlet valve of the left-hand cylinder in Fig. 1 
is an air-operated compression-release valve for starting. 
The detachable cylinder heads are separate, and are 
of chrome-nickel cast iron. The water spaces are 
exceptionally large and are connected with the cylinder 
water space by an external passage. 

The compressor cylinder with its covers is well water- 
jacketed, the piston rod stuffing box being water- 
cooled. The gland is provided with metallic packing, 
and is pressure-lubricated as is also the cylinder barrel. 
The a are of the firm’s channel type in which the 
circular seats are formed with parallel slots. Each 
slot is covered by a valve, similar in cross-section to 
a channel iron, and placed with the flanges upward. A 
curved spring of strip form lies in the channel with the 
top of its arch in contact with the valve guard and 


above the channel flanges. Towards the end of the| Fig. 3 is for re-setting the contro 
is flattened to a level below | has been stopped by the overspeed device. 


valve lift the spring arc 
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the flanges, so that the resultant air cushioning 
prevents impact and conduces to silent operation and 
long life of the parts. Both valves and springs are 
made of stainless steel and the seats can readily be 
removed and re-surfaced by ordinary shop equipment. 
The general equipment of the machine is best seen in 
the external view of Fig. 3. The main controls are 
grouped in the vicinity of the rectangular casing seen 
at the point of convergence of the engine cylinders. 
This houses the centrifugal governor, which controls 
all the fuel-:njection pumps simultaneously. There is 
a separate fuel pump of the Bosch type for each 
cylinder, tappet-operated from the camshaft as shown 
in Fig. 2. The amount of fuel injected is regulated by 
a common control shaft operated by the governor, 
but each pump has a calibrated adjustment to enable 
the piston loads to be accurately balanced. 

The normal speed of the machine is 350 r.p.m., 
which gives the low piston speeds of 735 ft. and 700 ft. 
per minute, for the engine and compressor, respectively. 
An overspeed device on the governor shuts down all 
fuel delivery when the predetermined limit is reached. 
The knob seen on the top of the governor casing in 

ao the engine 


| lubricated from the 





seen at the bottom of the casing maintains a constant 
pressure on the inlet side of the fuel-injection pumps. 
Its delivery is coupled to a fuel-oil filter on the left 
of the casing, which filter may be identified by the 
two pressure gauges above it, one of these indicating 
the oil pressure on the inlet side of the filter and the 
other the pressure on the outlet side, that is, of the 
delivery to the injection pumps. The quadrantal 
handle seen on the opposite side to the filter is the 
master starting-valve, which controls the operation of 
all relief valves as well as the air-starting system. 
The engine starts up readily from cold on air at a 
pressure of between 200 lb. and 250 Ib. per square inch, 


|supplied from an auxiliary compressing set and air 
| bottles of whatever type may be convenient for the 
| particular installation concerned. 


Still referring to Fig. 3, the large pump seen below 


| the primary fuel pump is a spiral gear pump for supply- 


ing the pressure lubricating system. It is driven direct 
from the end of the crankshaft and discharges through 
the tubular oil cooler seen directly below it, and thence 


| through the filter on the left. The gauges indicate the 


pressure on the pump delivery and on the supply main 
to the bearings. Both cooler and filter have by-passes, 
30 that they can be cut out for cleaning, &c., and the 
,0oler is fitted with a thermometer and crankcase 
sump-level gauge. The handle visible under the pressure 
zauges actuates a hand pump for use in building up 
the oil-pressure of the lubricating system before starting 
up the engine. The device seen on the left-hand cylinder 
is a one-shot hand-force pump for the lubrication of the 
valve spindles, rocker arms, &c. The engine cylinder 
walls, camshaft bearings and valve tappets are splash- 
crankcase. The compressor 
cylinders and stuffing boxes are pressure-lubricated by 
a mechanically-operated sight feed lubricator. The 
water-cooling system is seen to the right of the oil 
pump. It consists of a centrifugal pump driven by 
snclosed multiple roller chains from the crankshaft. 
Considerable care has been taken in designing this 
system. It will be realised from the arrangement of 
the pump connections that recirculation is adopted, at 
ull events as far as the jackets of the engine cylinders 
und heads is concerned. These parts are fed with a 
stream of relatively warm water at a high velocity, the 
amount of fresh cold water taken in being just sufficient 
to maintain automatically a predetermined tempera- 
ture, the automatic action being derived from the 
thermostat seen at about the level of the cylinder 
heads. 

This avoidance of the flow of cold water over 
hot metal naturally tends to eliminate any danger of 
cracking. A typical cooling system on a two-stage 
machine with an intercooler is for the pump to draw 
water through the intercooler before it enters the 
compressor cylinder jackets, the pump also recircu- 
lating part of the engine jacket water as explained 
above. The ideal system is to use a closed cooling 
circuit with chemically pure water itself cooled in a 
heat exchanger or cooling coils through which raw 
water is circulated. This, however, is only rarely 
practicable and therefore ample provision of cleaning 


| doors on the water jackets has been made as will be 


evident from Fig. 3. This illustration shows a tubular 
water-cooled air intercooler between the compressor 
stages, the machine being a two-stage one. The 
machine can be supplied, when desired, for single-stage 
compression. 

Two other adjuncts require comment. Since the 
machine is a constant-speed compressor, its output is 
varied by means of unloaders on the air inlet valves. 
Unloading is effected in three or five steps, according 
to the size of the machine, the valve mechanism being 
controlled in the 100-lb. machines by an indicating 
regulator which requires no adjustment except when a 
change in receiver pressure is desired. The other 
adjunct is a syphon-type shut-down device which stops 
the engine in the event of insufficient lubricating-oil 
pressure or excessive cooling-water temperature. As 
regards performance of the XVO compressor, it is 
stated that, at sea level, one imperial gallon of fuel oil 
will compress 6,725 cub. ft. of air to a pressure of 
100 lb. per square inch by gauge. If the fuel is taken 
as costing 54d. per gallon, it follows that over 14,500 
cub. ft. of free air can be compressed to this pressure 
for a fuel cost of 1s. The machine is of too recent 
introduction for extended performance figures to be 
cited, but Messrs. Ingersoll-Rand are confident that 
from the point of view of durability and maintenance, 
the performance of their gas-engined compressors will 
be at least equalled or even excelled. The general 
design, except for the engine cylinders, is the same 
in both cases, and as many hundreds of the gas- 
engine-driven machines have run for 24 hours daily 
over long periods without trouble, and the horse- 
power rating of the Diesel-engined machines is approxi- 
mately 20 per cent. less than that of the corresponding 
gas-engined machines, it is clear that the firm’s estimate 
of the performance of their new machine is a conser 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given 

Water Pump and Tank, comprising a centrifugal pump 
capable of delivering 1,500 gallons per hour against a 
total head of 120 ft., coupled to a squirrel-cage protected- 
type electric motor, and a 12,000-gall. mild-steel plate 
water tank. Water and Electricity Supply Board, 
Mosul, Iraq ; January 3, 1939. (T. 30,308/38.) 

Machine Tools, comprising a mortising machine, chain 
and hollow-chisel type, and one set of chain cutters and 
hollow mortise chisels. Victorian Railways Commis- 
sioners, Melbourne, Australia; January 18, 1939. 
(T. 30,286/38.) 

Council of 


Feb- 


Shire 
Australia ; 


Crude-Oul Engine and alternator 


Prose rpine, .Brisbane, Queensland, 








ruary 4, 1939. (T.Y. 30,329/38.) 
CONTRACTS. 
Messas. Joun Tuompson Water Tuse BotLers, 


Limirep, Wolverhampton, a subsidiary of Messrs. John 
Thompson Engineering Company, Limited, have received 


a third repeat order from the City of Coventry Corpora- | 


tion Electricity Department for two of the firm's boilers 
for Longford electricity generating station. Each of the 
boilers is to be capable of producing continuously 
150,000 |b. of steam per hour, at a pressure of 325 Ib. 
per square inch, super-heated to a fina! temperature of 
720 deg. F. The contract also includes turbine and 
boiler-house buildings and superheaters, economisers, 
draught plant, pipework, instruments and ash conveyor. 

Messrs. MERrRYWEATHER AND Sons, Limirep, Green- 
wich-road, London, 8.E.10, have received an order from 


the Corporation of Wembley for a new motor turn-table 


fire ladder. The all-steel ladder, which is capable of 


extension to a height of 100 ft., will be equipped with | 
veaker telephone and have a special attachment for | 
The machine will also carry a | 
fire pump to deliver 550 gallons per minute, and a 40- | 


louds 
plum 


ying it by power. 


gallon first-aid ovtfit. All the ladder movements will be 
carried out by power from the petrol motor which propels 
the machine and also operates the fire pump. 

Messrs. Tue Norra Brrrisu Locomotive Company, 
Limrrep, Glasgow, who are constructing 30 locomotives 
for the New Zealand Government, heave just received an 
order for a further 10 locomotives from that Government. 


Messrs. Tae Burrertey Company, Limirep, Butter- 
ley lron Works, near Derby, have secured the contract 
for the steelwork required for a bridge carrying Wilford- 
road, Nottingham, over the London Midland and Scottish 
Railway Nottingham to London line. The bridge has 
five spans and is at an angle of skew of about 45 deg. 
The new bridge will be 50 ft. wide between parapets, and 


the weight of the steelwork 230 tons. The main con- 
tractors are Messrs. FLercHeR AND Company (Con- | 
TRACTORS), Limirep, Forest-road, Mansfield. Messrs. | 


Butterley have also received an order for 1,200 tons of 
steelwork for five bridges in connection with the widening 
and electrification of 2 miles of G.W.R. track at Ruislip. 

Messrs. Tur Generat Evectrraic Company, LIMrrep, 
Magnet House, Kingsway, London, W.C.2, have received 
an order from the Rawalpindi Electric Power Company, 
Limited, Rawalpindi, Punjab, for 125-watt mercury- 
vapour discharge Osira lamps and equipment for the 
lighting of the Mall, Rawalpindi. 








Tracts or H.M.S *Somaur.”—H.M. destroyer 
Somali, the forty-fifth destroyer constructed by Messrs. 
Swan, Hunter and Wigham Richardson, Limited, Wall- 
send-on-Tyne, has recently undergone a series of trials at 
sea, Culminating in the acceptance trial carried out off 
the mouth of the River Tyne on December 7. 
Somali is one of the large Tribal Class and has a displace- 
ment of 1,850 tons. She is propelled by geared turbines 
of 40,000 s.h.p., driving twin screws. These engines, 
together with the oil-tired water-tube boilers, have been 
constructed by Messrs. The Wallsend Slipway and 
Engineering Company, Limited. Directly after the 
acceptance trial the ship proceeded to her naval base. 





| 
| 


SHIPBUILDING IN 10358.—Messrs. Vickers-Armstrongs | 
Limited, Barrow-in-Furness, launched the 470-ton British 
submarines Triumph and Thistle, the 230-ton submarines 
Unity, and Gale, and the 250-ton lake motorship 
Swan for the London Midland and Scottish Railway 
Company, during the year 1638,—-Three steam tugs, the 
total gross tonnage of which was 1,678, were launched | 
during the year by Messrs. Cochtane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, Yorks.—Messrs. Barclay, 








Curle and Company, Limited, Whiteinch, Glasgow, 
launched three vessels, aggregating 24,325 gross tons. 
The largest was the 11,279-ton twin-serew P. and O. 


motorship Ettrick.—-Six vessels were launched from the 
Wallsend shipyard of Messrs. Swan, Hunter, and Wigham, 
Richardson, Limited, and seven from their Neptune 
Works, Walker-on-Tyne. The total gross tonnage was 


| Timestudy for Cost Control. 


| time, the conditions 


ENGINEERING. 





PERSONAL. 


Messrs. Wet_twortny Piston Rinos, Limirep, 8% 
Blackfriars-road, London, 8.E.1, inform us that their 
service depot in Liverpool has been moved from 45, 
Renshaw-street to 75, Paradise-street. 

Messrs. Toe Powerit, Dourrryn Stream Coat Com- 
| PANY, Lourrep, 1, Great Tower-street, London, E.C.3, 
| announces that Mr. Frank Percival Hann has been elected 
a director of the Company. 

Messrs. Brooxatrst SwircucoEar, Lmurep, have 
recently formally opened a new block of administrative 
offices at their Northgate Works, Chester. 

Messrs. Craven Brotuers (MANCHESTER), LIMITED, 
Vauxhall Works, Reddish, Stockport, owing to the 


}in Scotland, at 140, West George-street, Glasgow, C.2, 
| on January 1, 1939. Their long association with Messrs. 
| A. C. Wickman, Limited, will terminate on December 31. 
| The district manager in charge of the new office will be 
| Mr. George Aitken. 


Mr. R. A. Cary, M.P., has been appointed Parliamen- 
tary private secretary to Captain Austin Hudson, M.P 
Parliamentary secretary to the Ministry of Transport. 
He succeeds Mr. A. C. Crossley, M.P., who has resigned. 

The Swansea office of Messrs. Cox anp DAN&Es, 
LIMITED, 1s moving to larger premises at 237/238, High- 
street, on December 24. Mr. W. C. Howe, one of the 
lirectors of the firm, is in charge. 

Mr. R. C. Grecins, who has been with Messrs. The 
General Electric Company, Limited, 
Kingsway, London, W.C.2, for twenty-four years, has 
recently been appointed to the administrative staff of 
the firm’s Government and Railways Department. 

Mr. 8. E. Bowrey, a director and chief chemist of 
Messrs. Alexander Duckham and Company, Limited, 
Duckham House, 16 and 18, Cannon-street, London, 
E.C.4, is one of the officers of the newly-inaugurated 
Lubrication Group of the Institute of Petroleum. 








BOOKS RECEIVED. 


Board of Education. Science Museum. Hand-List of 
Short Titles of Current Periodicals in the Science Library. 
Part I. Alphabetical. Edited by Dr. 8. C. Braprorp. 
London: H.M. Stationery Office. [Price 9s. net.) 

Mechanical World Year Book, 1939. Manchester : Emmott 
and Company, Limited. [Price ls. 6d. net.] 

Two Centuries of Industrial Welfare The London 
(Quaker) Lead Company, 1692-1902. The Social Policy 
and Work of the “Governor and Company for Smelting 
Down Lead with Pit Coal and Sea Coal,” Mainly in 
Alston Moor and the Pennines. By Dr. Artuur Rats- 
trick. London: Friends’ Historical Society, Friends’ 
House, Euston-road, N.W.1. [Price 6s. net]. 

The Phase Rule and Its Applications. By Proressor 
ALEXANDER Finpiay. Revised with the Assistance 


of Prorgessor A. N. CampBeti. Eighth edition. 
London: Longmans, Green and Company. [Price 
12s. 6d. net). 


A Pocket-Book for Mechanical Engineers. By Proressor 
D. A. Low. Edited by B. B. Low. Revised edition. 
London: Longmans, Green and Company. [Price 
10s. 6d. net}. 

By Pui Carroit, Jr. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 188.}. 

Meter Engineering. A Practical Book on the Installation, 
Testing and Maintenance of Electricity Meters. Third 
edition. By J. L. Ferns. London: Sir Isaac Pitman 
and Sons, Limited. [Price 12s. 6d. net). 

The Hire-Purchase Act, 1938 and the Retailer. By R. B. 
Hurron. London: Bankers Commercial Security 
Limited, 39-45, Finsbury-square, E.C.2. 

Department of Scientific and Industrial Research. Report 
of the Fuel Research Board for the Year Ended 31st 


March, 1938. With Report of the Director of Fuel 
Research. London: H. M. Stationery Office. [Price 
4s. net.). 


Air Ministry. Statutory Rules and Orders, 1938. No. 1456. 
Air Navigation. The Carriage by Air (Parties to 
Convention) (No. 3) Order, 1938. London: H.M. 
Stationery Office. [Price 2d. net]. 

Air Ministry. Air Publication No. 1208. Airworthiness 
Handbook for Civil Aircraft. 1937 edition. Amendment 
List No.4. London: H.M. Stationery Office. [Price 
ls. net}. 

Kunststoffe. Ein Leitfaden fiir die Praxis und zum 
Gebrauch an technischen Lehranstalten. Edited by 
Dr. Franz Passt and Dr. Ricnarp Vrewsc. Berlin : 
V.D.1.-Verlag, G.m.b.H. [Price 3 marks]. 








growth of their business, are to open their own office | 


Magnet House, | 





‘“* CLAYTRANSPORTER.”’—Steel motor barge to carry 
| 1,000 tons ; 400 b.h.p. H. & W. Diesel engine. Launch, 
December 10. Main dimensions 165 ft., by 30 ft., by 
| 14 ft. Built and engined by Messrs. Harland and Wolff, 
Limited, North Woolwich, London, E.16, for Messrs, 
| Associated Portland Cement Manufacturers, Limited. 
London. 

‘“* Errrick.’’—Twin-screw passenger and t apenas 
motorship ; five-cylinder, opposed-piston Barclay Curle- 
Doxford airless-injection oil engines. Trial trip, Decem- 
ber 16. Main dimensions 490 ft., by 63 ft., by 35 ft. 
Built and engined by Messrs. Barclay, Curle and Com- 
pany, Limited, Clydeholm, Glasgow, W.4, for Messrs. 
Peninsular and Oriental Steam Navigation Company. 


*DurBan Castie.”—Twin-screw passenger motor- 
| ship ; double-acting, two-cycle, eight-cylinder Harland- 
B. & W. Diesel engines. Completion recently. Main 
dimensions 594 ft., by 76 ft., by 37 ft. Built and engined 
by Messrs. Harland and Wolff, Limited, Belfast, to the 
order of Messrs. The Union-Castle Mail Steamship 
Company, Limited, London. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The holiday shut-down at some of 
Sheffield’s large works will be longer than usual. Some 
concerns will cease operations on Friday and resume on 
the Monday, January 2, 1939. During the break urgent 
repairs to plant will be carried out. The general condi- 
tion of trade shows further improvement, and the reduc 
tion in steel prices is having the effect of stimulating 
demand. Producers are already handling more inquiries. 
There is a good market in both basic and acid materials, 
while rolling mills, forges, and press shops are more fully 
employed. The consumption of steel-makimg alloys is 
increasing and scrap dealers report larger turnovers. 
Conditions in the heavy machinery and engineering 
branches are mainly progressive, though in certain types 
of products the demand is tending to decline ; this is 
chiefly in respect of railway rolling stock, which British 
railways are ordering sparingly. This decline, however. 
is to some extent offset by a rise in the requirements of 
foreign railway undertakings. Sheffield Chamber of 
Commerce is handing more overseas inquiries. These 
include inquiries from Palestine for files ; from Holland 
for tools ; from Belgium for twist drills ; from Russia 
for steel strip; from Norway for pipe fittings; from 
South America for agricultural machinery and parts ; 
from France for non-rusting wire; from Brussels for 


files, saws, machine knives, and cutters; and from 
Ceylon for machine blades and farming tools. Another 
promising development is the increased number of 


foreign agents wishing to handle Sheffield-made goods. 
An agent, writing from Italy, wishes to enter into business 
relations with makers of metal-slitting saws, precision 
tools, files, circular saws, hacksaw blades, and farm and 
arden tools. A similar inquiry has been received from 
uithuania for hoops, wire for reinforced concrete, struc- 
tural steel, and tools. More electric-melting plant is to 
be laid down by producers of ai! types of high-efficiency 
steels. The call for stainless steel has improved consider- 
ably during the past few weeks, while makers of plant 
for the chemical and dye trades are taking larger supplies 
of acid-resisting materials. The seasonal demand for 
central-heating equipment is up to expectations. Engin- 
eering firms are good customers of some of the small 
tool-making concerns. Light foundries are busier. 

South Yorkshire Coal Trade.—The Humber ports will 
derive some benefit from the new Anglo-French agree- 
ment under which France promises to take a larger 
tonnage of coal from this country. Last year shipments 
from these ports to France were about 400,000 tons, but 
for 1930 the corresponding figure was about a million 
tons. Best South Yorkshire hards are in steady demand. 
Trade in bunker coal is developing slowly, and plentiful 
supplies of washed nuts and smalls are available. Coke 
forms a quiet section. Exports from Hull, Grimsby, and 
Immingham last week totalled 66,000 tons, being 1,000 
tons less than in the corresponding week last year. 
The inland demand for coal has declined, and industrial 
concerns are taking lighter supplies, this being in conse- 
quence of the holidays. There is a full supply of small 
coal, which is quickly taken up by electric power stations. 
The housecoa!l market is disappointing, but the recent 
cold weather has stimulated sales. 








Zinc Rout-Care Roortnc.—The second publication 
issued by the Zinc Development Association, Great 
Westminster House, Horseferry-road, London, 8.W.1, 
describes the methods used for laying zinc roofs in this 
country on the roll-cap system. In this system, the 





Tae Boroven Po.ytecanic.—The technical ecca- 
tional opportunities now available in London were 
strikingly demonstrated by an exhibition of students’ 
work at the Borough Polytechnic, Borough-road, 8.E.1, 
on Friday and Saturday, December 16 and 17. The | 
workshops, laboratories, &c., being open at the same | 
under which the work is carried 
out could also be inspected. The facilities for the 
study of engineering, particularly electrical engineering, 


sheets are laid over boarding between wood rolls, fixed 
in the direction of the fall of the roof. The sides of the 
sheets are turned up against the rolls, and the rolls and 
turned-up edges covered with zine capping. The cross 
section of the standard English wood roll is 1} in. high 
and 1} in. across the base, tapering to 1} in. across the 
top. Neighbouring sheets are joined either by the joints 
at drips or by welted joints, according to the pitch of the 
roof. Drips are used on low-pitched roofs and enable 





weather-proof joints to be made without the use of 
|} solder. Lengths of capping are joined by holding-down 
| clips which enable the capping to be joined without nails 
| projecting through the exposed surface of the zine. The 
entire system is desoribed in detail in the little book. 
which also contains numerous clear line drawings and 
half-tone illustrations. At the end, a short specification 
is included, to assist architects and builders who wish to 
specify zine roofing. 


are satisfactorily complete and the results as measured 
by the National Certificate and other examinations 
Limited, Clydebank, launched the 85,000-ton liner Queen | should be gratifying to the Principal, Dr. D. H. Ingall, 
Elizabeth and three other ships for the British Admiralty. | F.I.C., and his staff. The section relating to oils and 
The total tonnage involved was 100,080.—Seven ships | colours, synthetic resins and plastics and the metal- 
were launched by Messrs. R, and W. Hawthorn, Leslie | lurgical section are well developed. Perhaps a better 
and Company, Limited, Hebburn-on-Tyne. Included in | criterion of the well-being of the school is the keenness 
the total of 35,908 gross tons were the three 8,000-.ton displayed by most of the students when questioned on 
motorships Daphnella, Doryssa and Daronia their work at the exhibition 


98,191, the largest veasel being the 26,470-ton motorship 
Dominion Monarch.—Messrs. John Brown and Company, 

















__DEC. 23, 1938] 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—With stocks down to a low 
leveland output still confined to intermittent production 
by temporary transference of basic furnaces to make 
of foundry iron, the tonnage of Cleveland pig available 
forsale is light, but the demand has eased as since works 
will, as usual, be closing for the Christmas holidays. 
At the same time, there is a definite promise of an increase 
of requirements, and rather considerable enlargement of 
output may be necessary early in the new year. A greater 
use of Tees-side iron is assured by the increased diffi- 
culty of obtaining Continental products, of which, under 
present conditions, very little is imported. The cut in 
prices of Cleveland qualities, the 5s. per ton rebate to 
foundry-iron consumers who undertake to use British 
makes only, and the heavy import duty on Continental 
brands, virtually prohibit purchase from abroad. Mer- 
chants have command of moderate parcels of Cleveland 
iron and retain a fair amount of home business, but, 
realising the futility of attempts to regain lost overseas 
customers, make little or no effort to book export orders. 
Quotations for Cleveland pig are based on No. 3 quality 
at 101s. 6d. delivered within the Tees-side zone from 
January to June. 





Hematite.—Stocks of East-Coast hematite are substan- 
tial, but not embarrassingly heavy, and though they will 
doubtless increase during the holidays, when consuming 
works are closed while blast furnaces continue in action, 
demand in the near future promises to be on a scale that 
will necessitate a call upon accumulations. Producers’ 
own consuming works will need larger supplies of iron to 
execute contracts that have been secured, while sales to 
users who have to enter the market for supplies are likely 
to expand. In several cases purchasers have taken up 
arrears of delivery and are prepared to negotiate for 
new contracts. There are, however, customers who have 
still to accept rather considerable tonnage under uncom- 
pleted contracts. Sales are mostly direct by makers to 
consumers, but second-hands continue to dispose of 
occasional parcels of special quality hematite to Conti- 
nental customers and to transact home business. Stabi- 
lised prices, for supply over periods to the end of June 
are at the level of No. 1 hematite at 120s. 6d. delivered 
to North of England areas. 


Basic Iron.—The nominal price of basic iron is 92s. 6d. 
There is none on sale, makers still reserving the whole of 
the output for use at their adjacent steel works. Their 
extensive stocks promise to decrease. 

Foreign Ore.—Signs of any resumption of business in 
foreign ore are not in sight and imports against old and 
running contracts are restricted by the limited storage 
accommodation that can be provided. Consumers are 
still over-stocked and extensively bought over lengthy 
periods. 


Blast-Furnace Coke.—Last week’s 3s. 3d. reduction in 
prices of Durham blast-furnace coke has not tempted 
local users into the market. They have made ample 
provision for requirements well ahead and are disinclined 
to enter into further commitments. Good medium 
qualities are on sale at 24s. 3d. at the ovens. 


Manufactured Iron and Steel.—Producers of semi- 
finished iron and steel are in a stronger position than 
for some time. Their stocks, as well as those of con- 
sumers, have been virtually cleared, and they no longer 
have to contend with severe Continental competition. The 
outlook is encouraging. Definite signs of improvement 
in the finished industries are not absent. In some depart- 
ments plant is still far from fully employed, but the pros- 
pect of conditions justifying re-starting more machinery 
is bright. Producers of heavy steel have substantial 
contracts to execute, but need forward orders. Aided 
by the price reductions, manufacturers expeci to book 
considerable home orders and are not without hope of 
expansion of export demand. Among the principal 
market quotations for supply to home buyers over the 
first half of 1939 are :—Common iron bars, 12l. 5s. ; 
steel bars, 11/.; steel ship, bridge and tank plates, 
102. 10s. 6d.; steel angles and joists, 101. 8s.; Tees, 
11d. 188.; heavy sections of steel rails, 91. 10s.; fish 
plates, 131. 10s.; black sheets, No. 24 gauge, 14l. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 171. 10e. 








Tae New Turner’s HanpBoox.—A result of modern 
general educational methods appears to be the fostering 
of a tendency to over-confidence in manual operations, 
the apprentice of to-day being often too impatient to 
listen to the old hand. Yet the experience of others 
may at least save a beginner the price he would have 
to pay in spoiled work and disappointment. Reading 
The New Turner’s Handbook by Me. W. Pitt, we are at 
once reminded of how much useful knowledge is con- 
veyed orally and does not appear in the formal text- 
book, for Mr. Pitt has set down in print much of a really 
practical nature on both turning and screw cutting and 
says it in the forthright way of the workshop. Purists 
may object to such expressions as “a busted job,” but 
when it is accompanied by sound advice as to how to 
avoid such a mishap, much may be forgiven. It would 
be difficult to find any point in connection with the 
setting up and running of a lathe that has been over- 
looked, except that perhaps the idiosyncracies of the 
carbide-tipped tool might have been enlarged upon. 
Useful tables and a clear explanation of the sathadp of 
reading different micrometers are included. Altogether, 
the book, which is paper-backed, is well worth the price 
cha for it, viz., ls. It is produced by Messrs. 
Pitts’ Popular Publications, 56, Talfourd-road, 
London. Ss. E35 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade show very little change, and as few specifications 
are coming in, the output is indeed poor. This state is 
likely to continue for the next ten days, as consumers 
are not now taking deliveries of material in excess of 
their immediate requirements, because of the lower 
schedule of prices which comes into operation on January 

Intimation of these reductions was well received, 
but there has been no rush to place forward business, and 
some time must elapse before the full effect of the lower 
quotations is felt by producers. Certain new schemes 
of an important nature are understood to be under 
consideration, and shipowners may also be induced to 
enter the market now that costs are more favourable, 
but inquiry fails to disclose anything definite in the 
way of a probable increase in demand. This remark 
also applies to the black-steel sheet trade, which is at 

resent very quiet, although a few interesting contracts 
or January delivery have been booked. At the moment, 
short-time is general, and little beyond immediate 
requirements is being specified by consumers. The 
following are the current prices :—Boiler plates, 111. 18s. 
per ton ; ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. 
per ton ; medium plates, 13/. per ton ; black-steel sheets, 
No. 24 gauge, in minimum four-ton lots, 15l. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum four-ton lots, 18/. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade a dull tone prevails, and outputs are 
on a low level, but the forward inquiry is encouraging. 
Buyers generally have been holding back business pending 
a reduction in prices, but there are hopes of an improve- 
ment in demand for the early part of next year. The 
quotations ruling at present are as follows :—Crown bars, 

3l. 5s. per ton for home delivery or e rt; re-rolled 
steel bars, 121. 13s. per ton for home delivery, and 111. 
om ton for export ; No. 3 bars, 121. 15s. per ton, and 

o. 4 bars, 131. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—With the near approach of 
the end of the year and lower prices to come into opera- 
tion from January 1, very little business is passing in the 
Scottish pig-iron trade. Makers have been very quiet 
during the past week, but forward inquiries are stated to 
be quite satisfactory, and although no great rush of 
orders is anticipated for the early days of the new year, 
there is a strong feeling that trade will gradually improve 
and stocks be considerably reduced. The following are 
the current market quotations :—Hematite, 6l. 13s. per 
ton, and basic iron, 51. 7s. 6d. per ton, both delivered at 
the steel works ; foundry iron, No. 1, 6l. 0s. 6d. per ton, 
and No. 3, 5l. 18s. per ton, both on trucks at makers’ 
yards. 








Norwicn EnorIneertne Socrety.—Presiding at the 
annual supper on the 16th inst., of the Norwich Engineer- 
ing Society, Mr. A. L. Higham, of the British Gas Light 
Company, Limited, stated that membership of this 
body, after fifteen years of existence, was over 200 strong. 
Every branch of the profession was represented, the 
proportions of civil, mechanical and electrical engineer- 
ing being about equal, resulting in a happy atmosphere 
which was sometimes absent in societies confined to 
one branch only of the profession. In proposing the 
health of the society, Mr. 8. W. Mobbs gave an interest- 
ing account of the coastal defence work being carried 
out at Horsey under his supervision as engineer to the 
East Norfolk River Catchment Board, and stated that 
the City of Norwich had been in danger of flooding from 
the sea, when the attenuated sand dunes at Horsey were 
breached last winter. 

Ovurput oF MARINE MACHINERY IN 1938.—During 
the year 1938 Messrs. Vickers-Armstrongs Limited, 
Barrow-in-Furness, constructed the propelling machinery 
for the four British submarines Triumph, Thistle, Unity 
and Ursula, and the Diesel engines for the London 
Midland and Scottish Railway lake motorship Swan.— 
The engines for seven ships were built, during the year, 
by Messrs. Barclay, Curle and Company, Limited, White- 
inch, Glasgow. The total i.h.p., involved, including 
12,305 i.h.p. representing the year’s output of Bauer- 
Wach exhaust turbines, was 35,325. The largest 
individual instaliation comprised the 7,250-i.h.p. twin- 
screw Barclay, Curle-Doxford Diesel engines for the 
P. and O. motorship Ettrick.—Messrs. McKie and 
Baxter, Limited, Copland Works, Murray-street, Paisley, 
constructed six sets of marine engines and boilers, 
totalling 2,285 i.h.p.—Ten steamers were engined by 
Messrs. David Rowan and Company, Limited, 231, 
Elliott-street, Glasgow, C.3, the total i.h.p. involved 
being 29,400. The largest set was that for the single- 
screw steamer Malabar, the i.h.p. of which was 5,800- 
Messrs. George Clark (1938), Limited, Southwick Engine 
Works, Sunderland, constructed the engines for four 
steamers; the aggregate i.h.p. was 10,296—Messrs. 
Swan, Hunter, and Wigham Richardson, Limited, 
Neptune Works, Newcastle-upon-Tyne, built the 18,000- 
i.h.p. Diesel engines for the M.S. Dominion Monarch 
and sets for five other vessels. The aggregate i.h.p. 
involved was 47,730, which, however, included eight 
Bauer-Wach low-pressure turbine installations.—Eleven 
ships were engined by Messrs. Central Marine Engine 
Works, West Hartlepool. The aggregate i.h.p., which 
included three sets each of upwards of 4,000 i.h.p., was 
38,020.—Messrs. Crossley Brothers, Limited, Openshaw, 
Manchester, 11, supplied the Diesel engines for 17 ships. 
The engines ranged from 50 b.h.p. to 330 b.h.p. and 
totalled 2,780 b.p.h. 
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NOTICES OF MEETINGS. 

InsttTuTION oF Crv1t ENGINEERS.—Bristol and District 
Association: Thursday, December 29, 5 p.m., Royal 
Hotel, College Green, Bristol. ‘‘ Road Accidents,” by 
Mr. R. W. Grigson. 


For Meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

Welsh Coal Trade.—Important meetings held at 
Cardiff last week resulted in a far-reaching agreement 
being arrived at with France. No official information 
has yet been published on the matter, but the meeting 
in Cardiff was attended by representatives of the Mines 
Department, local coalowners, and the British Commercial 
Attaché in Paris. Speaking in the House of Commons 
later in the week, the Secretary for Mines said the 
agreement reached was of a highly technical nature, 
but that it would prove very satisfactory to South Wales. 
It was generally understood on the market, however, 
that the agreement principally concerned the problem 
of French import licences. For some while past local 
exporters have complained that licences issued by the 
French Government for the importation of British coals 
have been used by the French importers for the receipt 
of foreign fuels. As a result Great Britain was not 
securing the 49} per cent. of the French coal-import 
trade guaranteed under the Anglo-French Trade Agree- 
ment. Discussions have taken place on the matter for 
some while past, and it was understood that the new 
agreement would have the result of tightening up the 
restrictions and would prevent the use of British licences 
for importing foreign coals on anything like the same 
lines as previously. The agreement should, therefore, 
lead to an expansion in British coal exports to France. 
Another matter dealt with at the same meeting was the 
exchange of Welsh coal for French pitwood. Under 
the scheme arranged South Wales takes 80,000 tons 
of French pitwood per quarter, in return for which France 
issues licences for the importation of 120,000 tons of 
Welsh coals. Unfortunately, however, coal deliveries 
have fallen into arrear, until to-day 400,000 tons of coa! 
have yet to be shipped under past quarters’ arrangements. 
The meeting was understood to have decided that these 
arrears should be absorbed by France over a given period 
and that afterwards licences should be used in a specified 
time or they would be cancelled. The Mixed Commission 
which controls the working of the Coal-Pitwood scheme 
met in London on December 20 to fix details regarding 
the price of wood for next quarter. Considerable interest 
was aroused on the market during the week by reports 
that utility users in Holland had placed orders locally 
for about 160,000 tons of anthracite, and some Mon- 
mouthshire duff coals. New business continued to 
mature very quietly in all directions on the market 
during the week. Current production moved off 
slowly under past contract bookings, and sellers were 
therefore able to maintain reservis; quotations failed 
to show any material variation. Best-quality large 
coals were only quietly offered and were steady. Dry 
sized descriptions continued to present the brightest 
feature of the market, and with stems for these sorts 
well filled over some while ahead, a firm tone was upheld. 
Other large and sized kinds were readily obtainable at 
recent figures. Dull conditions ruled for smalls, which 
were freely offered to meet a very slow request. Cokes 
were quietly steady, while patent fuel and pitwood were 
unchanged. 

Iron and Steel Trade.—Conditions in the iron and steel 
and allied trades last week faile’: to show any material 
variation. Demand again circulated quietly and works 
were still only partially engaged. 








HANDBOOK ON SrrRuctuRAL STEELWORK.—Messrs. 
Dawnays, Limited, Steelworks-road, Battersea, London, 
8.W.11, have issued a handbook containing Tables and 
Data for the Design of Structural Steelwork. The informa- 
tion is intended for the use of engineers, architccts and 
others interested in the design and construction of 
steelwork. The tables refer to the safe distributed 
loads on, and the dimensions and properties of joists, 
compound girders, channels, plate girders, joists and 
compound pillars, columns and struts and compound 
struts. Further tables refer to the dimensions and 
properties of British Standard equal and unequal angles 
and Tee-bars, the shearing and bearing values of bolts 
and rivets, and other data. The little volume, which 
contains upwards of 200 pages, is clearly printed and well 
turned out in every way. 


Tue Late Mr. M. Levencrer.—We regret to record 
the death of Mr. M. Levenger, which occurred at Milford, 
Surrey, on Thursday, December 15, at the age of 70. 
Mr. venger had been associated with the General 
Electric Company, Limited, since 1909, when he was 
appointed manager of their wire and cable department, 
conduit department, and wiring sundries department. 
He was largely responsible for the development of these 
branches of the company’s activities and did much to 
stabilise the interests of the whole of the cable and 
allied industries in this country. He represented the 
General Electric Company and the Pirelli-General Cable 
Works, Limited, on the Cable Makers’ Association. 
He was chairman of the Rubber Cable Council in 1936, 
after having previously served in a similar capacity for 
four years on the Covered Conductors Association. In 
1935-37 he was chairman of the Association of Steel 
Conduit Manufacturers, and did much to consolidate 





| that body's aims and endeavours. 
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| WARTIME ROAD TRANSPOkT. 


WHILE it is beyond doubt that the vast majority 
| of the peoples of all countries earnestly desires peace, 
recent events serve to emphasise the necessity of 
In such preparation, 
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| Funning on solid fuels, and as our manufacturing 


that only by careful planning in advance will it be 
| possible to ensure that no important activity is 
paralysed by any contingency that can be foreseen. 
| Among such activities, a prominent place must be 
given to the maintenance of internal transport. 
| Many of our readers will recall that the shortage of 


| petrol led to acute difficulties in road transport in 


| the last war, and as the demand for this fuel on the 
| part of the fighting forces will certainly be increased, 
jrather than lessened, in any future contest, it is 
| evident that all projects to maintain road transport 
| by the use of home-produced fuels should be care- 
| fully investigated while time allows. The policy of 
| deferring action until an emergency actually arises 
| has all too frequently placed the country in diffi- 
| culties in the past. During the last war, there was 
| still a large number of steam lorries available, but 
in spite of this, wide recourse was necessary to 
| vehicles running on coal gas, whethe- stored in 
| cylinders or gas bags on the roof. In the interim 
there has been a marked change in road transport, 
| since the place of steamers has been largely taken 
|by vehicles fitted with airless-injection engines. 
This is decidedly unfortunate from the point of view 
of war-time requirements, since the then demand for 
oil fuel would be comparable with that for petrol. 
| It follows that, in any future war, there would be 
/an enormously increased demand for vehicles 


resources for the production of steam lorries has 


|shrunk to almost negligible proportions, the chief | 
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| hope would now appear to lie in the conversion of 
petrol or oil-engined vehicles to operate on gas. It 
is hardly likely that the practice initiated in the last 
war of storing coal gas in flexible roof containers 
will again come into favour, as it is definitely inferior 
to the storage of the gas under pressure in cylinders. 
The latter method has been developed to some 
extent in recent years, and although it has hardly 
proved economical in peace time, it. might again 
serve to ease the position to some extent were all 
supplies of petrol and fuel oil to be requisitioned for 
the fighting forces. The application of this method 
is, however, limited by the necessity of providing 
charging stations, a limitation which does not apply 
if, instead of coal gas, the engine is operated on 
producer gas generated on the vehicle itself. 

It is now some ten years since we directed atten- 
tion to the neglect in this country of vehicles 
operating on producer gas, and in spite of the 
obvious advantage that a home-produced fuel is 
utilised, it has been left to the enterprise of one or 
two private firms to follow up the process. This 
is in striking contrast to the situation prevailing 
in certain other countries, where the potentialities 
of the system appear to have been fully realised, 
with the result that developments have been effected 
under Government co-operation. The greatest 
progress appears to have been made in France, 
where special concessions are allowed in taxation 
for vehicles fitted with producers, and also those 
running on compressed gas. In addition, encourage- 
ment has been given to the sponsors of the producer- 
gas vehicle by the Automobile Club de France, this 
organisation having held annual rallies for a number 
of years. As a result, some 6,000 vehicles fitted 
with producers are in regular use in the country, 
apart from those in use in the French colonies. 
The importance of utilising home-produced fuels 
for road transport has also received wide recognition 
in Germany, where both compressed-gas and pro- 
ducer-gas vehicles again enjoy special rebates in 
| taxation. In this case, the greatest development 
| appears to have occurred in the compressed-gas 
vehicle, but there are at least 1,500 producer-gas 
vehicles in regular use. Other countries where the 
producer-gas vehicle is receiving close attention 
are Italy and Russia. While the number in use in 
the latter country is uncertain, the number in use 
in Italy is about the same as in Germany. These 
figures may be contrasted with the position in 
Great Britain, where only about a dozen such 
vehicles are in regular use. Fortunately, however, 
at least one firm in this country is manufacturing in 
appreciable numbers for the export market. 

If, as we have already suggested, the producer- 
gas vehicle has a high potential value as a means 
of maintaining internal road transport in wartime, 
it would appear that more sympathetic considera- 
tion might well be given to those who advocate its 
wider use in peace. Actually, large numbers of 
vehicles could be converted to operate on producer 
gas instead of petrol in an emergency without much 
difficulty. We described one of the most successful 
systems of British origin in ENGINEERING not long 
ago*, and it will be evident from that description 
| that the manufacture of the producer plant, together 

with the necessary modifications of the engine for 
| & conversion, are within the capacity of almost any 
| engineering firm. While such conversions are thus 
| easily practicable, however, the results obtained are 
‘not comparable with those from vehicles designed 
| to operate on producer gas in the first instance. It 
|would therefore be a definite advantage if there 
| were a market for such vehicles in this country in 
peace time, and it is of interest to consider why this 
market does not at present exist, or is so small] as to 
|be practically negligible. Perhaps the greatest 
| difficulty that the sponsors of the producer-gas 
vehicle have had to face is that, in common with 
|those advocating the wider development of the 
steam-driven vehicle, they have been in direct 
competition with the petrol vehicle, and later, 
with that fitted with an airless-injection engine. The 
advantages of the two latter types are too well- 
known to require discussion, and it is sufficient to 
say that they are such that vehicles operating on 
| solid fuels cannot compete with them successfully 


except in special circumstances. The most important 














* Vol. exli, page 501 (1936). 
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; 
of these circumstances is an actual or potential | mind that the applicability of portable gas producers 


searcity of liquid fuels. It is the actual scarcity 
of such fuels that has led to the development of the 
producer-gas vehicle for colonial use, and the 
potential scarcity, to their development in the 
European countries already referred to. The 
potential scarcity of liquid fuels in this country has 
hitherto been so remote, except during the war, 
when the producer-gas vehicle was in its infancy, 


is not confined to road vehicles, but extends to 
tractors, shipping, rail transport and stationary 
plant, and that any one of these applications might 
be of great potential importance should war come 
upon us. 

| Incidentally, in closing, it may be noted that the 
| situation considered above, which undoubtedly will 
involve the husbanding of liquid fuel reserves in 


that no Government has deemed it necessary to/| time of war, is likely so to restrict road transport 


give special encouragement to the vehicle operating 
on solid fuels ; 
vehicle is now in danger of extermination, while the 
producer-gas and compressed-gas vehicles are fight- 
ing an exceedingly uphill fight. Before discussing 


and, as a consequence, the steam | 


what measures might be taken to encourage vehicles | 


utilising solid fuels on our roads, it may be mentioned 
that, as a result of experience gained in the colonies 
and foreign countries, 
producer-gas vehicle have been overcome, models 
being now available which are 
reliability with petrol and oil-engined vehicles. 

One of the most practicable measures of support 
that might be given to the solid fuel vehicle is a 
modification in the taxation, which at 
present places these vehicles at a marked disadvan- 
tage as compared with those running on liquid 
These disadvantages were summed up in a 
entitled “The Modern Portable 


basis of 


fuels. 
paper 


the earlier defects of the | 


| that as heretofore, the bulk of our internal traffic 

will be forced on to the railways; for this reason, 
| the latter’s present plea to be allowed to carry on 
| their business in a manner which will ensure the 


highest sustained efficiency can certainly be justified. 


| 








NAVAL ENGINEERING IN THE 
UNITED STATES. 


. | Own April 7, 1938, nearly a thousand members and 
comparable in : 


guests of the American Society of Naval Engineers 


Society. The Engineer-in-Chief, Rear-Admiral H. G. 
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of machinery at high speeds, the need for bases 
equipped for repairs, and the value of repair and 
distilling ships. He himself had been inclined to 
favour the cylindrical boiler against the water-tube 
boiler, but he fully admitted the tactical advantages 
of the latter and referred to the importance of ships 
having the highest practical speeds. Another matter 
which both then and immediately afterwards 
claimed a great deal of attention was the training 
and the status of the engineering personnel, a 
subject which it will be remembered was fully 
discussed in the columns of ENGINEERING over a 
long period. 

The “ Battle of the Boilers,” which raged in 
Parliament and the Press in this country, had its 
counterpart in America, but whereas our authorities 
for the time placed their faith in the Belleville 
| boiler, the boiler most favoured in the United 
States was the Babcock and Wilcox. A Ward 
| water-tube boiler had been previously fitted in the 
| Monterey and a Mosher boiler in a torpedo boat 


| attended a banquet at the Willard Hotel, Washing- | when the Babcock and Wilcox boilers were fitted 
| ton, D.C., to mark the fiftieth anniversary of the | ™ the gunboats Marietta and Annapolis. 


The 
| boilers in these vessels were constructed with the 


| Bowen, President of the Society, was in the chair, | tubes sloping downwards from front to back, with 


tear-Admiral R. R. 


and the speakers included 


| the cross-drum placed at the back. When the old 


| Waesche, Commandant of the United States Coast | ¢unboat Alert was reboilered, however, the design 
| Guard, Rear-Admiral E. S. Land (C.C.), now the | Was altered, so that the tubes sloped upwards from 


Gas Pro- | 


chairman of the United States Maritime Commission, 


| front to back and the drum was placed at the front. 


ducer,” read by Mr. Bosworth Goldman and Mr. N.| and the Hon. J. G. Scrugham, of the House of | Both Babcock and Wilcox had died in 1893, and 


Clarke-Jones on December 8 before the 
of Fuel. 
manufacturers of motor vehicles for the carriage of 
goods naturally tend to design their models so that 
they will be of the maximum size and weight to 


fall within a given taxation or speed-limit class. 


the gas generating plant will probably put the 
producer-gas vehicle into the next higher taxa- 
tion category. Apart from the higher taxation, 
the effect of raising the 24-ton unladen vehicle, 
which comprises over 20 per cent. of the goods 
vehicles licensed in 1937, to a higher category, is to 
reduce the maximum legal speed from 30 m.p.h. to 
20 m.p.h., «a further serious handicap in this class. 
(part from speed limitations, the actual effect of 
including the weight of the producer plant in the | 
unladen weight for the purposes of taxation is to 
raise the tax from 25/. to 30/. in the 1}-ton to 2-ton 
class, from 30/. to 35/. in the 2-ton to 2}-ton class, 
from 351. to 50l. in the 24-ton to 3-ton class, and | 
similarly for the higher As recently as} 
\pril last, a deputation under the leadership of the | 
Low Temperature Coal Distillers’ Association, waited | 
on the Minist+r of Transport to request that pro- | 
ducer-gas vehicles should be placed on a similar | 
footing with those running on alternative fuels by | 
excluding the weight of the producer plant in| 


classes. 


Institute | 
In this, the authors pointed out that the | 


Representatives. 
From its formation in 1888, the Society has 


|these improvements were due to W. D. Hoxie 
| (1866-1925), a nephew of Mrs. Wilcox, and it is 


| published a Journal, and to mark the Jubilee the for this reason Mr. Neuhaus refers to the design 


| quarterly issues for the present year contain an 


illustrated review of ‘“ Fifty Years of Naval Engin- | 


‘ sp , -|eering in Retrospect,” by H. M. Neuhaus, of the 
It therefore follows that the additional weight of | 


| 
|had no 


| of 


Bureau of Engineering, U.S.N. Mr. Neuhaus has 
mean task in sifting and collating the 
past numbers of the Journal, but 
his review is a valuable addition to the history 
naval engineering. A warship is such a 
complex machine, the plant found in her is of 
so many types, and so many individuals have 
contributed to its improvement that it is quite 
impossible for him in the space at his disposal to 
do full justice to all concerned, but, nevertheless, 
the story he unfolds is one of great interest. 

In 1888, the so-called “* New Navy ”’ of the United 
States had not long come into existence, but the 


records in 


| . 
jend of the century saw the navy develop into a 


powerful force and at the beginning of the present 
century it took its place beside the navies of Great 
Britain, France, Russia and Germany. The first 
of Mr. Neuhaus’s articles covered the period 1888-98, 
the second the years 1898 to 1908, and the third 
included the period of the war and ended with the 
year 1921. Among the events which very materially 
affected the fortunes of the United States Navy was 


| of the Babcock and Wilcox boiler as fitted in the 
Alert and our own gunboats Sheldrake and Espiegle 
jas the “ Alert” or “‘ Hoxie” type, which became 
|more or less standardised. With the wholesale 
|adoption of water-tube boilers came experiments 
lon the corrosion and fitting of tubes, the effects 
| of oil, oxygen, acids and salt water, and investiga- 
| tion of oil fuel. The report on the oil fuel experi- 
|ments, published in 1904, Mr. Neuhaus refers to 
|as a model for all future reports of a similar nature, 
| both American and foreign. Some of its conclusions 
are worth recalling when once again the question 
| of oil versus coal is being discussed. One of these 
|was that the evaporative efficiency of crude and 
refined oil is practically the same, no matter from 
what locality the oil may come ; another that the 
engineering and mechanical feature of the liquid 
fuel problem had been practically and satisfactorily 
solved; and a third, that with the use of oil the 
forcing of a marine boiler should be much more 
readily accomplished than with the use of coal. 
Though the supply problem had been regarded as 
solved by the discovery in 1901 of the Spindietop 
| Field in Texas, yet the Board which made the 
investigations laid it down “ that no design of oil 


arriving at the unladen weight. This request was | the Spanish-American War, which left the United fuel installation should be permitted for marine 
refused at the time, but in view of the deterioration | States an Empire with far-flung frontiers girdling | PUTPoses which would not permit renewal within 
of the international situation in the interim, and | half the globe and separated by thousands of miles | twenty-four hours of all grate and bearing bars, so 
the unquestioned value of the vehicle running on| of sea. During the operations, the “New Navy ”’| that a return to coal could be accomplished within 
home-produced fuel in time of war, a good case can | had its baptism of fire on two fronts, one in Cuba | @ reasonable time in case of failure of oil supply.” 


vertainly be made out for reconsidering this decision. | and the other in Manila. 


Both theatres of war 


The displacement of the reciprocating engine by 


It may be pointed out that equivalent or even| were distant from bases and repair yards, and|the steam turbines is first briefly touched on by 
greater concessions ha 7e already been made in the| strenuous efforts were necessary on the part of| Mr. Neuhaus in his second article and more fully 
case of steam or electric vehicles, since an allowance | the naval engineers to keep the ships in a high 


on the gross weight is made in the former case, while 
in the latter, not only is the weight of the batteries 





Some of the incidents of the 
attention at the time, 


state of efficiency. 
war attracted world-wide 


excluded from the unladen weight, but the Road | and among these was the voyage of the battleship 


Fund licence duty in each of the higher categories is 
very much less. 





i 
It may be mentioned, in conclusion, that the 
British Coal Utilisation Research Association have 





recently taken up the question of producer-gas | of 14,500 miles. 


Oregon, which at the time war broke out was at 
Puget Sound in the Pacific. There was then no 
Panama Canal, and as she was required in the 
Carribean Sea her voyage thither meant a passage 
Built in 1893, she had a displace- 


transport, and in conjunction with the Mining} ment of 10,288 tons, and her armament included four 


(Association of Great Britain and the Coal Utilisation | 13-in., eight 8-in., and four 6-in. guns. 


Leaving 


Council, a special committee has been set up to} Puget Sound on March 6, 1898, she passed through 


investigate present developments and to prepare a 
report on the technical position. 
is satisfactory so far as it goes, it will be evident 
from what has already been said that the question | 
of utilising home-produced fuels for road transport 


is regarded as a national issue in other countries. | attempted to escape, 


the Magellan Straits and reached Jupiter Inlet, 


11-16 knots and expended 4,202 tons of coal. She 
was soon ready to take her place off Santiago, and 
on the fateful day, July 3, when the Spanish fleet 
she played a notable part. 


|in his third, where he gives the history of the 
|introduction of the electric transmission system. 
| It was dissatisfaction with the direct drive that 
led to the investigation of other systems, but before 
jeopardising any of the larger ships experiments 
were made with auxiliary vessels. The collier 
Neptune, in 1910, was fitted with the geared drive 
with a Me:rille-Macalpine reduction gear in a 
| floating frame. In the same ship the Kingsbury 
thrust bearing was first installed, and a further 
jnovel feature was an electro-pneumatic railway 
| switch-operating mechanism to a bridge control for 
| working the main turbines direct from the bridge. 


While this action | Florida, on May 24, having done the passage at | About the same time, the collier Jupiter was fitted 


with the electric drive. A bipolar generator con- 
jnected to a six-stage Curtis turbine furnished 
|sufficient power to drive the ship at 14 knots. 
Two motors, one on each shaft, received current 





As our dependence on imported fuels is at present |The experiences of the Oregon and other ships of | at 2,200 volts and being wound for 36 poles gave a 


even greater than that of the various countries| the fleet were 


the subject of reports by Rear- 


|reduction of 18 to 1. The collier Cyclops, with 


quoted, it is difficult to see why it should not be| Admiral G. W. Melville (1841-1912), who held the | reciprocating engines, at 14 knots consumed 14 Ib. 
similarly regarded in Great Britain. Such an outlook | post of Engineer-in-Chief from 1887 to 1903. In| of steam per shaft horse-power per hour, the Neptune 
these he pointed out the need for frequent trials 


eppears particularly desirable when it is borne in 


| 13-4 lb., and the Jupiter 11-1 Ib. 
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As elsewhere, m 
due to the recognition of the value of research. 
In 1900 and 1901, the Bureau of Engineering’s 
annual reports recommended the establishment of an 
experimental station, and this suggestion was 
adopted in 1903. Congress then voted 250,000 dols. 
for an experimental and testing station at Annapolis, 
Maryland, but five years elapsed before the building 
was completed and occupied. Another step in 
progress was made in 1909 by the establishment of 
the School of Marine Engineering, also at Annapolis, 
the name of the institution being changed in 1912 
to Postgraduates’ Department, U.S. Naval Academy. 
Of all these matters, as well as of many others, 
such as submarines, Diesel engines, auxiliary plant, 
ship construction, floating docks, radio communi- 
cation, &c., Mr. Neuhaus gives some particulars, 


ENGINEERING. 


taken by Mr. H. P. Hill, past chairman. The 
| principal toast was in the hands of Mr. S. B. Donkin, 
| M.Inst.C.E., who proposed the health of His 
| Majesty’s Ministers. Mr. Donkin said the task of 
| Cabinet Ministers in these days must be a very 
complicated one, and it was gratifying that in their 
responsibilities they had come to rely upon advice 
of consulting engineers. He thought the Minister- 
consulting engineer axis a perfectly sound one, 
highly polished and running and transmitting power 
without friction, with the advantage of no dictator 
at either end. He thought it significant that the 
Lord Privy Seal had approached consulting engineers 
with regard to anti-air raid defence, &c., and that 
in this way it had been possible to earmark special 
experts for duties for which they were particularly 


and in his third article he gives some idea of the | fitted. He hoped it would, further, be found 


great work carried out during the war, which left 
the United States the strongest naval power in the 
world. The gigantic naval race overshadowed 
everything, and in 1921, at the invitation of the 
President of the United States, England, France, 
Japan and Italy joined in the Washington Con- 
ference; building programmes stopped and from 
this point on a new aspect was placed on the future 
development of the navies of the world. A few of 
the subsequent developments, in both warships and 
mercantile vessels, are briefly dealt with by Mr. 
Neuhaus in his fourth article contained in the 
November issue of the Journal. 








NOTES. 
CENTENARY OF Dr. W. H. Maw. 


Many times have the centenaries of eminent 
engineers been recorded in these columns, and it 
is with a sense of pride that we are able, fittingly, 
to add that of the late Dr. W. H. Maw to the 
number. Dr. Maw was born in Scarborough on 
December 6, 1838, so that the hundredth anniver- 
sary of his birth falls this month. He passed away 
at Kensington, in his eighty-sixth year, on March 19, 
1924. A correspondence has recently been carried 
on, in the columns of our contemporary The Times, 
on the subject of long editorships. It is far from 
our desire to enter Dr. Maw for any competition in 
this matter, but as his conduct of ENGINEERING 
extended from 1870 until his death in 1924—a 
period of fifty-four years—it will be clear that there 
can be few who have had a longer career in the 
editorial chair. It may be added, that in 1865 
Maw was head draughtsman in the locomotive 
department at the Stratford Works of the Great 
Eastern Railway and that he resigned in December 
of that year to join the late Mr. Zerah Colburn in 
the establishment of this journal. Dr. Maw 
carried on an extensive consulting practice during 
a large part of his long connection with ENGINEER- 
ING, but this did not result in his editorial 
work becoming in any way merely nominal. He 
was actively responsible for the editorial conduct 
of the paper throughout, and in the earlier years 
contributed personally much material to our 
columns. His energy, application and ability, 
indeed, enabled him not only to carry oi 4 con- 
sulting practice in parallel with his editorial duiues, 
but also to take a leading part in the general 
activities of his profession. His work for technical 
and scientific institutions of many kinds was 
enormous, and the status he created for himself is 
sufficiently illustrated by the fact that he became 
president both of the Institution of Civil Engineers 
and the Institution of Mechanical Engineers. It is 
unlikely that others whose editorial activities may 
have extended over the half-century can, at the 
same time, claim to have occupied the premier 
position in the two leading institutions of the 
professions which their journals represented. 

THE AssoctaTION OF CONSULTING ENGINEERS. 

The annual dinner of the Association of Con- 
sulting Engineers, held on Friday last, was robbed 
of not a little of its pleasure by the fact that 
the chairman of the year, Sir Alexander Gibb, G.B.E., 
F.R.S., was suffering from ill-health and unable 
to attend. In spite of this, however, the large 
number of guests thoroughly enjoyed the hospi- 
tality so cordially extended to them by the members. 


feasible to extend this to consulting engineers and 
their teams of expert assistants. The Minister of 
Transport, whose name was coupled with the toast, 
had contact with consulting engineers in connection 
with roads, tunnels, &c., recommended them to 
local authorities, and was, he was glad to think, 
now reacting favourably to the standardisation of 
voltages which would be of immense advantage both 
to the producer and consumer. They were greatly 
|indebted to Sir Cyril Hurcomb for the campaign 
in this connection. The Rt. Hon. Leslie Burgin, 
M.P., in reply, said that consulting engineers dealt 
with materials of which they knew the charac- 
teristics and behaviour under stress; he and his 
colleagues had to deal with the incalculable factor 
of the reactions of human beings. Inertia could be 
reduced, overcome or dissipated by knowledge, and 
properly applied knowledge had a considerable effect 
upon a deliberative assembly. He had developed 
the habit of trusting to expert advice and regularly 
sought it beforehand, and when he needed it he 
hoped it would be given before he committed a blun- 
der. Dr. Burgin concluded by expressing thinks for 
the offers made by the profession when the country 
was confronting the crisis, and said that Ministers 
deserved the sympathy and prayers of all in the tasks 
they had to face, which he was convinced were lead- 
ing to a brighter future. The toast of ‘*‘ The Guests ’ 
was proposed by Mr. Godfrey M. Taylor, M.C., and 
responded to by Lord Sempill, who spoke of the 
rapid development of civil aviation. ‘‘ The Associa- 
tion” was afterwards proposed by Sir Cyril W. 
Hurcomb, K.C.B., who referred to the early days of 
that body and the connection with it of the late Sir 
John Snell, the first consultant to be appointed 
an Electricity Commissioner. He considered the 
policy then inaugurated had proved most advan- 
tageous; one of the present body was also drawn 
from the ranks of consulting engineers. He con- 
sidered too much internal development was not 
desirable in departments and recourse to indepen- 
dent advice was valuable. Mr. H. P. Hill acknow- 
ledged this toast, on behalf of Sir Alexander Gibb, 
who, he said, was most anxious to do all that was 
possible to stress the ethical side of consultants’ 
work, the object of which was to procure for the 
client the best possible job. 





| 





THE KINGSTON-ON-THAMES ELECTRICITY 
Suppty Fat.vure. 


At 4.17 p.m., on Wednesday, December 14, an 
accident occurred at the Kingston-on-Thames 
generating station, which caused the supply to be 
cut off over a considerable area. Surbiton and 
part of Twickenham were without power for 
1? hours, while in Esher and the Dittons, the 
“ black-out ” lasted 2} hours, and extended to 
254 hours in the rest of Twickenham and Richmond 
and to 49} hours in Molesey, Walton and Weybridge. 
The accident was followed by an intense fire, which 
was not got under control for about two hours. 
| It resulted in considerable damage, so that not 
only was the restoration of the supply hampered, 

but it has been difficult to ascertain, with one impor- 
tant exception, the exact cause of the trouble. The 
proceedings at the Inquiry, which was opened by 
Mr. Henry Nimmo, M.Inst.C.E., on the direction 
of the Electricity Commissioners, at the Guildhall, 
Kingston-on-Thames, on Monday, December 19, 
bean therefore, mainly of a formal nature. The 
Town Clerk said that the fire was due to a man who 





inadvertently earthing a live 11-kV unit belonging 
to the Central Electricity Board. This statement, 
he added, would be amplified in evidence, and until 
this was done, he hoped it would not be assumed that 
the man was doing anything other than his normal 
work. There was no truth in the rumour that the 


| trouble had originated with a burst switch, or that 


there had been some other defect in the apparatus. 
He then submitted a statement by Mr. E. J. Jarvis, 
the borough electrical engineer, which showed that 
at the time of the accident, 6,000 kW was being 
generated, of which 1,000 kW were being supplied 
to the 11-kV ‘bus bars. These bars were also 
receiving 15,500 kW from the Central Electricity 
Board. The export at 3-3 kV was, therefore 
5,000 kW and at 11 kV, 16,500 kW. At 4.17 p.m., 
there was “a flash and noise similar to that of an 
acetylene welder” in the vicinity of Central Elec- 
tricity Board oil circuit-breaker No. 2. This was 
followed by dense smoke and flames and the in- 
coming supply from the Central Electricity Board 
ceased. An attendant at once separated the 
11-kV and 3-3-kV supplies at the 3-3-kV switch- 
board, but was unable to reach the 11-kV board, 
owing to the flames. After the fire had been got 
under control, both switchboards were found to be 





unfit for further use. It was, therefore, decided 
to connect the 11-kV side of the Kingston trans- 
former to the 11-kV side of the 33/11-kV Central 
Electricity Board transformer and to connect the 
3-3-kV side of the Kingston transformer to a switch- 
board, which is in course of erection. This neces- 
sitated the laying of long lengths of cable and the 
making of numerous joints, but the supply was 
eventually restored at 1.30 a.m., on Friday, Decem- 
ber 16, except on one feeder. This feeder was con- 
nected at 6 a.m., on Saturday, December 17. 
Mr. Jarvis having been called upon formally to 
support this evidence, his further examination was 
postponed until a later date. Statements showing 
the work done by the Joint Electricity Authority and 
the Central Electricity Board to restore a supply 
was also submitted, but the substance of these has 
already been given above. With the consent of 


’|the parties the Inspector then adjourned the 


enquiry to a date which will be notified. 


NS yTIO Oc Ss. 
INSTITUTION PROCEEDINGS 


Councils of technical institutions, like the govern- 
ments of nations, must be conceded a fairly free 
hand to make decisions upon their own responsi- 
bility if their business is to proceed without in- 
ordinate delay. There are occasions, however, 
when questions arise which affect so large a pro- 
portion of the members as individuals that the 
governing body may reap the greater advantage 
by waiving its undoubted rights and inviting the 
usually quiescent electorate to express opinions 
upon some point at issue. We should have thought 
that a proposal to alter radically the format of an 
institution’s published Proceedings would have con- 
stituted such an occasion, and it has been with 
some surprise, therefore, that we have learned 
incidentally of the intention of the Council of the 
Institution of Mechanical Engineers to abandon 
the familiar octavo which has sufficed for more 
than 90 years, and from the beginning of 1939 to 
adopt a quarto page, printed in double column. 
Such a change is one affecting the convenience, 
and perhaps the pocket, of all members of what- 
ever grade ; yet, so far as we are aware, no attempt 
has been made to canvass their views, or to notify 
the impending change, although it is one on which 
opinion might show considerable diversity. There 
are certainly points in favour of the quarto page, 
but in general they are wsthetic rather than prac- 
tical. Some institutions have always used quarto ; 
on the other hand, the Institution of Civil Engin- 
eers, which began with it, very soon changed to the 
octavo, which is still employed. Probably a 
majority of the Proceedings issued is destined to be 
stored in the private houses of members, who are 
not unmindful that shelving costs about 40 per cent. 
more for quarto than for octavo volumes. The 
individual octavo papers, as proofs or excerpts, are 
convenient to hold in one hand, reading at ease 
in an armchair or otherwise ; they slip easily into 
the pocket, and—a detail of some importance— 
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can be delivered uncrumpled through the post. | took over as a going concern the research department | to the Vienna meeting of the World Power Con- 
For these reasons, and others which might be ad-|of the Combustion Appliance Makers’ Association | ference the results of an investigation into the 
duced, the ordinary recipient may feel that the| (Solid Fuel), which had been established in May, | supply and use of solid fuels in small-scale industries 
quarto page, pleasing to the eye, but lacking these | 1936. The constitution follows the general scheme | in Great Britain ; and, in collaboration with Dr. M. 
convenient attributes, is not too well supplied with | for such organisations, drawn up by the Department | Pirani, of Messrs. General Electric Company, 


compensating advantages. | of Scientific and Industrial Research, and the mem- | Limited, he contributed a paper to the Symposium 
bership embraces all interests concerned in the|on Gas-Temperature Measurement, organised by 
A CrentuRY oF CONSULTING ENGINEERING. utilisation of coal. The income of the Association, | the Institute of Fuel. Researches into the design 


Possibly because the business of consulting | Which is stated to be in the region of 29,000/. for| and operation of producer-gas mains were reported 
engineering is often a personal one, dependent | the year 1938, depends largely on the contributions | to the Open-Hearth Conference of the British Iron 
mainly upon the efforts of one or two men and | of member firms and organisations, supplemented | and Steel Federation in Glasgow ; and a paper on 
ceasing or changing radically when they retire, it| by 4 grant from the Department of Scientific and | size-determination in pulverised coal, by the 
is a very rare or even unique event for a firm of | Industrial Research. This grant, as well as the} Association’s senior engineering research officer. 
consulting engineers to celebrate its centenary. | !2,000/. per annum guaranteed by the coal producers, Dr. H. Heywood, was accepted for publication by 
This, however, has just been done by Messrs. | is assured for a period of five years; 80 that, | the Institution of Mechanical Engineers. Work 
Rendel, Palmer and Tritton, the celebration taking | financially, the Association is established on a | now in hand includes an examination of the question 
the form of a dinner at the Dorchester Hotel, Park- | 8@tistactory basis. According to Sir Evan Williams, | of producer-gas transport, and for this purpose a 
lane, on Monday last. It was in 1838 that James | only two others of the research associations spon- | special committee has been formed in conjunction 
Meadows Rendel was joined by Nathanael Beard- | sored by the D.S.L.R. have begun their work with | with the Mining Association of Great Britain and 
more to found the present firm. the constitution | comparable incomes ; but 29,000/. is not an excessive | the Coal Utilisation Council, to supplement the 
of which has changed through the death, resigna- | #mount, in view of the field to be covered, and efforts | researches at present in progress in this field at 
tion and accession of partners. There have been | 4re being made, therefore, to secure additional the Fuel Research Station, Greenwic 
13 partners during the century and five of them | members from among the coal distributors, the 
are living, two being in retirement. It is 25 years | makers of coal-using appliances, the carbonisation | 
since the present name of the firm was adopted on | industries, and the general ranks of fuel consumers, | RIVER-CONTROL PROBLEMS 
the accession of Mr. Frederick Palmer, in 1913. The | all of whom may expect to benefit by the Associa- : : 
present partners are Mr. E. J. Buckton, Mr. Ralph | tion’s researches. By Dr. HERBERT CHATLEY, M.Inst.C.E. 
Strick and Mr. J. 8S. Tritton. Messrs. Asa Binns,| The organisation outlined in the address is 
R. L. Ray and J. M. B. Stuart are associated | controlled by the Council, on which all categories 
with them as consultants, and for hydro-electric | of the membership are represented, and the various 
work, the firm is associated with Messrs. Vatten- | departments of the Association’s activities centre in IN Section IV of a previous series of articles on 
hvggnads-byran, of Stockholm. In addition to this | the office of the Director, Mr. J. G. Bennett. Com- |‘ River Flow Problems ” * a rather general method 
branch of their activities, the firm has been res- | mittees, responsible to the Council, deal with current; was given of deducing the regime width of an 
ponsible for many bridges, roads, railways, harbours, | questions of finance and organisation, and a Pro- | alluvial stream. Gerald Lacey has made a bold 
doeks, waterworks, &c., at home and abroad, and | grammes Advisory Committee has been occupied with | attempt to give a completely general theory of 
several examples of these have been illustrated and | the expansion of the restricted activities of the Com- | alluvial rivers, and it is of great interest to consider 
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LV. StaBLe SECTIONAL Form or ALLUVIAL RIVERS. 


described in our columns from time to time. At! bustion Appliance Makers’ Association’s research | how far such a broad generalisation is warranted. 
the dinner on Monday, the toast of * The Guests “| department into the wider scheme which it is now | The essential feature is the relation of the depth to 
was proposed by Mr. J. 8. Tritton, who referred, | possible to undertake. The programme envisaged | the velocity as influenced by two factors, viz., by 


in an entertaining manner, to the work in which | was stated by Sir Evan Williams to combine investi-| the discharge and by the stability of the bottom. 
the firm and its guests had been associated. Speak-| gations of immediate practical significance with | Mr. W. M. Griffiths, in 1927, attempted an analysis, 
ing of the guests representing friends in foreign |“ long-range researches” into the fundamental! but his basic assumptions are not sound. 
countries, he remarked that their association in| principles of coal handling, storage, combustion,| Preliminary Simple Analysis.—As an initial step, 
engineering work offered great opportunities for | and gasification. A separate Equipment Committee | the following very simple analysis shows how, on 
promoting an understanding between their coun-|js charged with the establishment of the central | certain assumptions, the depth and breadth of an 
tries and ours. Engineers, he said, were one of the | research station and laboratory in which a large | alluvial river may be deduced. 

strongest threads woven in the confused pattern of | proportion of the investigations will be carried Assuming, 

international politics. Responses were made by | through. 
Mr. W. J. E. Binnie and Lt.-Col. E. Kitson-Clark. 
The main toast of the evening, that of “ The 
Firm,”’ was proposed in a humorous manner by 
Mr. Loughnan St. L. Pendred, C.B.E., who con- 
cluded by congratulating the firm on its first 100 
years of existence and expressing the hope that it 
would continue for at least another 100. Before 
Mr. Buckton made his reply, a presentation to him 
was made by Col. C. Schmidt, of the Swedish firm 


(a) de Chezy’s rule of flow, v = c Vr 8; 

In deciding upon a suitable location for the| (6) Du Boys’ idea of constant traction resistance 
experimental station, the choice clearly lay between at equilibrium, T = wds; 
some position as nearly as possible in the centre of | 
the coalfields, and one in London. The eventual 
selection of a site in London was largely influenced and run-off factors : 
by the primary need that the results of the station’s| (¢) hydraulic radius r equals mean depth, ¢; 
work should be readily available to coal consumers.| (f) side slopes may be neglected ; 
This requirement has been met by leasing premises! ; 
and existing buildings on a site adjoining West 


| (c) slope of valley equals hydraulic gradient s ; 
| (d) discharge Q is determined by catchment area 


(g) soil structure is uniform. 


mentioned above. In the course of his reply. Brompton station, where the presence of a convenient a ay 
Mr. Buckton pointed out that his firm was 10 years railway siding facilitates the delivery of materials, Q=r hd 
older than the Institution of Mechanical Engineers, | 


ert ‘}and good transport is available for visitors " 
and only 10 years younger than the Institution of | 4 certain amount of reconstruction work was where 6 is the effective breadth. 
Civil Engineers. He referred to many of the in-| necessary, and for this purpose and the provision By substitution it follows that 
teresting events in the firm’s history, and c« meluded : 
by remarking that as capital and labour were both 
necessary to produce profits, they should both 
share in them. In this respect the firm was trying 
to be helpful in a material way. 


of apparatus, the Council allocated the sum of 
17,0001., to be spent during 1938 and 1939. 

In the course of work already in hand, some 
interesting and important results were reported to| the soil structure, and w, unless there is a very 
the meeting. Some of these have been mentioned | high silt content, is also constant. so that ; 
—- already in ENGINEERING ; for example, the research h~keQ. a) 

into the construction and operation of domestic 


THE BRITISH COAL UTILISATION feuplacte and chimneys, under the supervision of As an example, for mean stage in the lower 


| ] wid 
ec} 6S 


ec and T are both assumedly constant functions of 


b )sQ. 








7s Pd ~ ~ oy , _ . . Ya 4 2, le 
RESEARCH ASSOCIATION. Professor P. O. Rosin, and the development of ao om m.? per c = 60 (mks. unite) 
- « . . “) sec. 5 , -K.S. . 
On various occasions we have referred to the gravity-feed cooking ranges for railway restaurant- s = 0-000025: T 0-5kg. perm.?; w 1.000 ke. 


relatively recent formation of the British Coal | ©@™- The latter investigation was a co-operative per m.?; and k =1,490, or, say, 1,500. 
Utilisation Research Association, and some indica- | OM. 18 conjunction with the London Midland and Then 


ls lw , oho of 30,000 
tion of its activities were given by the Director, Scottish Railway Company, and certain makers of b = 1,500 (—_) = 1,125 m. 
Mr. J. G. Bennett, in a paper before the National | domestic cookers, and it is understood that a cooker ‘40,000 
Coal Convention, of which an abridged report jot the improved design eventually evolved is NOW The depth = —~ 0-5 = «i 90 uateen, od 
appeared on page 654, ante. A more detailed undergoing service trials on one of the Coronation 1,000 x 0-000025 


statement of its origin and organisation, with some Scot trains between Euston and Glasgow. Another aly. 30,000 
reference to the experimental station and laboratory | ™quiry, instigated and financed by a group of South | the mean velocity is 30 > 1135) 
now in process of equipment at West Brompton, Wales coal owners, concerned the use of natural 
London, was contained in the presidential address smokeless fuels in domestic grates. 
of Sir Evan Williams, Bt., at the first ordinary} On the industrial side, several notable investi- | indicating the hypotheses are not absurd, or at 
general meeting of the Association, which was held | gations were referred to Sir Evan Williams in his | jeast that their errors largely annul one another. 
at Caxton Hall, Westminster, on December 14. address. The most important of these have been | ‘According to this formula, if, within the alluvial 
The actual formation of the Association, as Sir | reported from time to time to various conferences | stretch, @ diminishes as Q increases, b would be 
Evan Williams pointed out, dates only vend prom institutions, and references to the majority of practically constant, which is not quite correct. 


April 22, 1988, but the work for which it was con-|them will be found in contemporary issues of | 


1} m. per 


second. 


All these are quite possible figures for the Yangtze. 





stituted was already in train, as the Association’ Excrvrermc. Thus, the Director communicated * Page 166, ante. 











y 
: 
| 


07 


inte Oh RR alberto Bee 





be te tin aN. 











Jitlate dae lbeuiber a 





4 
; 
; 








DEC. 23, 1938.) 











If b increases at the same rate as Q, s would be 
constant, which is approximately true. 

Second Stage.—It is now fully realised that c in 
de Chezy’s rule is not constant, and a second step | 
would be to use the Manning or Forchheimer formula, | 

1 yn gOS 
n 





Leaving all other assumptions unchanged, 
()" . 3" *+tand Q =k, 3s" +t + R. (la) 

(In Manning’s rule m = %; in Forchheimer’s 0-7.) 

It will be observed that b now varies as a power | 
of s which is more than unity ; s is usually small, | 
but the exponent causes rather a large numerical | 
change, apart from the change in k& to k,. 

Thus, for the previous Yangtze example, if | 
n = 0-025 (dissipation included) and m =0-7, 
k, = 10,220, and 


b=n 





30,000 
* (40,000)! 

An interesting feature of this formula is the 
implication that the breadth varies directly as 
Kutter’s n. 

It may be worth while here to consider Mr. W. M. | 
Griffiths’ method,* which is to take de Chezy’s 
rule and Kennedy’s general equation v = C d*". 
Mr. Griffiths substitutes in the de Chezy rule the 
Ganguillet and Kutter formula for n, but it will be 
more convenient (and equally accurate) to use 
Manning or Forchheimer’s form. 

Then we have 

r i a” g0-5 


n | 


6 = 10,220 = 921 m. | 





and 
‘= Cc q®-64, 
Solving for d, we get, for equilibrium conditions, 
1 


F /nC \(m— 0°64) 
V/s 
In Manning’s formula m = 3; in Forchheimer’s 


0-7, as previously stited. Lacey has shown that 
Kennedy’s 0-64 is uncertain and that in actual fact 
the slopes must be considered in Kennedy’s figures, 
so that d is really quite indeterminate by Mr. 
Griffiths’ method. 
Lacey} substitutes for Manning’s formula 
vw = K 0-75 90-5 
and for Kennedy’s rule 
y=C,r* | 
which (using d for r) gives 
‘ 4 
d h . Cy ). 
K 





Fa ! 
ve 


Substituting this in the expression 
Q 
b 


vd 





we get | 


K* 
b= (es) s3¢ =k, 8 Q. 

[t will be observed here how tremendously b 
varies with the slope according to this expression, 
which also contains objectionably high powers of 
approximate coefficients. Thus, if the slope changes 
from 0-000025 to 0-000020 the breadth should 
change in the ratio of (5)}= 1-953 times (an 
increase, because of the fractional values of the 
slope). 

Compatible values for the Yangtze are C, = 0-3 
(metric units) and K=28; k, then becomes 
2-21 x 10" and b (s = 0-000025 and Q = 30,000) 
becomes 1,036 m., which is a not very different result 
from the others. 


Third Stage-—The acceptance of Blasius’ rule | 


for frictional resistance compels the use of a power 
of s in the velocity formula more than 0-5. 

In Section II of the former series of articley 
(page 61, ante) Blasius’ friction rule has been 
shown to lead to a form 


i eee 1 «70-71 0-57. 
ny 


that T is constant for a particular material as 
before, so that d = — (Du Boys), we have 


| 
jas the equilibrium value. 


| comparatively unimportant. 
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monet ( LS os 0-87 


ni wes 


& 
vd 
then leads to an expression 


w\t7 
b=m (7) sit Q = kgs Q 


56= 


. (le) 


If, for example, x, = 0-012,* being twice the 
previously given value for pure friction, so as 
to allow for dissipation effects, T=0-5 and 
w == 1,000 for the given case with s = 0-000025 
and Q = 30,000, k, = 5,295, and b = 900 m. 

The addition to breadth involved by side slopes 


d 
can be approximately valued at rs, where s, is the 
é€ 


side slope. There is still a slight discrepancy due 





to the section differing from a trapezium, but it is 
Expression (lc) is probably as nearly true as the | 
available data permit. Its difference from Leer 
is rather remarkable, but follows naturally from | 
his premises, which are themselves broad generali- | 
sations. The great importance of small deviations 
in s and its exponent is noteworthy. Lacey develops | 
his hypothesis to express a relation between the 


| rubbing friction, the coarseness of the bed material 
| and the equilibrium of the bed, which is interesting. 


His regime formula for all alluvial rivers and canals 


ls “re . . 2 . . 
|in equilibrium is v = kr’ s', which he considers 


allows for all varieties of loose bed (k' = 10-76 
m.k.s. units or 16 in f.p.s. units). If mean stage is 
regarded as “ regime,” the computed velocities are 
rather too high for the Yangtze, but it is, for that 


| river, quite a useful indication. 


The assumption made at Vicksburg that the 
traction T is the most suitable parameter is of a 
very practiccl kind and is the one which the writer 
has followed. T at which the bed begins to move, 
can be fairly easily determined by experiment. 
Undoubtedly T is related to the size and packing 
of the surface grains and to the contact velocity, 
but a direct relation of a stated kind of rubbing 


| surface to the stable-water depth and surface slope 
jis as good an “argument” as any. 


Conversely, 
T can be computed for a regular reach of a river 
when flowing steadily by the expression T = wds 
(e.g., w= 1,000; d= 20 m.; s = 0-000025; T = 
0-5 kg. per square metre). 

The depth and breadth being so determined, the 
“‘ shape ” is of importance. In Section IV, referred 
to above, the writer indicated the tendency of the 
Whangpoo to show a bed shape which approximates 
in a symmetric section to an m-fold parabola 
where m is 9 or more. At curves this form is, 
of course, skewed. and at tangents between adjacent 


- (14) | curves the fading skewed profiles may overlap, 


leaving a small central hump in the bed of the 
cross-section (the “ crossing”). Whether the sec- 
tion is symmetrical or fully skewed, if the area is A 
(taken off with a planimeter), the mid-depth is d,f 
the surface width is b and the mean of the two 
side slopes under the water line is s,, the exponent 
in the parabola for the mean symmetrical section is 
bs A u 
2d ba—A ° 
Example (Yangtze at Wuhu; early December 
conditions) :— 


n> 








A = 250,000 sq. ft. 
6 = 3,600 
ye 76 }od = 273,600 
Se = lin 2-25 
250,000 
; 10-6 } 
23,600 | 
m= or 


et gt ws 
2-25 x 2x76 


It thus appears that similar form conditions to 


| 





# now we substitute d for r and again aan * The Buckley effect reduces n, at high stage in a 





silty river. (These coefficients are only illustrative, not 


* “A Theory of Silt and Scour,” Proc. Inst. C.E.,| final values.) 
Tt If the area is fully skewed, the “ mid-depth ” is at 
the point at which the form departs equally from 
| symmetry in the two “ half” sections. 


vol. 223, page 243 (1926). 
7 t “ Uniform Flow in Alluvial Rivers and Canals,” 
Proc. Inst. C.E., vol. 237 (1933-4). 


those of the Whangpoo occur in the alluvial stretoh 
of the Yangtze. 

The circumstances which tend to fix the cross- 
sectional form of an alluvial bed in an ideal straight 
reach appear to be as follows :— 

(a) Central depth stabilised by the condition of 
bed traction. 

(b) Surface width determined by the quantity 
discharged, hydraulic slope, and central depth. 

(c) Side slopes determined by the repose condi- 
tions of the material. 

(d) Bed shape decided by a compromise between 
various factors :—(i) Geometrical transition from 
side slopes to central depth (see (iv) below). 
(ii) Gibson’s double spiral currents travelling out- 
wards on the bottom from the centre and up the 
sloping sides. (iii) Distribution of velocity in the 
section which would make the kinetic energy a 
maximum or the total bed resistance a minimum, 
i.e., the water tends to distribute itself so that it 
flows as rapidly as possible consistently with the 
facts that the bed resistance varies as (about) the 
square of the contact velocity and that the internal 
resistance varies as the local space rate of change 
of the velocity (so-called ‘‘ turbulent viscosity ”’). 

Thus, if 

b 

rye 4/y, the ke. | — —* dx 

0 . 
might be a maximum, and so determine y in terms 
of x. This involves the “calculus of variations.” 
(iv) The equilibrium of depth at a point other than 
the central one is affected by the transverse slope, 
which seems to increase the traction or decrease 
the resistance to erosion. 

Thus, we might say that if y is the depth in a 
section at a point 2 from the middle line and ms 
is the transverse slope, the traction locally has a 
form 


ty = wy. 6 (42) /* “tant 0 (22)" 


where w = weight of unit volume of water; « = 
hydraulic longitudinal slope ; and @ = obliquity of 
the Gibson current. 

If we assume that the equilibrium tractive 
resistance of a given material is a constant, which 
for regime conditions is w d s, then 


wy.¢d (52) a/* —~ tan? a(S): = wis 


which, for equilibrium of the shape, makes 


d y d a 
4 | -— a > ce 
(i v) of \/* — tan? @ (sf ; 
7 @ x 


A simpler, but somewhat inaccurate notion of 
the form effect can be obtained by assuming that 
the de Chezy rule applies to vertical-area elements 
of the section. Thus, if the depth at 2 from the 
centre is y and the bottom slope rt , the wetted area 
is \/dy* + dat. 

Then for unit length 

wry dz-s=fVdytdz Ue," 
where v,, is the contact velocity at this particular 
point of the bed. 

Then 
werd y dz P 

w Vd yt+dz 

The bed profile would then be stable according 
as fv,? is or is not less than the equilibrium traction. 
This method does not consider any reduction in 
the equilibrium traction due to the transverse slope, 
but only the area effects. There is every reason 
to suppose that the steeper the cross-slope the more 
easily is the material disturbed. 

These formule are only ideal pictures, the actual 
flow being too complex to follow. Stability of the 
bed is undoubtedly dependent on the regularity 
and size of the small eddies generated at the 
boundary layer of the water, which again depends 
on the granulation and form of the bed surface. 


V.—Tue Lonorrupivat Prorme or a River. 
It is perfectly obvious that the slope of a river 


. 
Ye, 





tends to decrease from the source to the mouth, 











bat whether there is any general rule controlling 
this is not so clear. Were there such a rule, it 
would be an important factor in planning the 
improvement of a stream. 

It has been suggested, for instance, that the 
profile tends to be of parabolic form. The writer 
was for some years in favour of the “ brachis- 
tochrone ” (cycloid) or “ curve of quickest descent ” 
as the ideal form. Any such “ ideal ’’ shape must 
be the result of mechanical laws operating against 
uniform or uniformly changing conditions. The 
brachistochrone is the path of quickest descent 
which can be followed by a free body falling 
obliquely under gravity from one point to another 
at a lower level. It presupposes no friction in the 
path, but there must be some analogous form when 
there is constant friction or with friction varying as, 
say, the square of the velocity. The discovery 
of such a form is a problem for the calculus of 
variations. The most important assumption 
connected with it is that the velocity is a definite 
function of the total head lost (height fallen). This 
is not a characteristic of rivers of which the velocity 
usually only corresponds to a foot or two of head 
(thus if the velocity is 10 ft. per second, the velocity 
head is only 1-56 ft.), the bulk of the head being 
consumed in bed friction and turbulence. 

Hence it seems probable that the profile of a 
river is determined by two considerations only : 
(a) The changing nature of the bed, and (b) the 
quantity of water to be discharged at the various 
points of its length. 

Since, in general, the material of the bed is smaller 
and less resistant to erosion in the lower reaches, 
it is quite natural that the slope should diminish 
towards the mouth and there is really little need 
to invoke the law of quickest descent to explain 
the form. 

It has already been shown (on page 166, ante, 
and in Section IV of this series) how the depth or 
breadth may be found in terms of Q, the discharge, 
and 3, the slope, but to fix the slope independently 
of at least one channel dimension is not so simple. 


Lacey* has put forward a form s « Q * for constant 
“silt grade,’ but his generalisations as to frac- 
tional exponents appear to be rither dangerous ; 
this one is based on the assumed accuracy of the 


Manning formula, and especially the relation v « V/s, 
whereas it is very possible that the exponent 
of s is about 0-57, which makes a great difference 
to the exponent of Q and seriously affects the whole 
of Lacey’s analysis. One of his fundamental 
g-neralisations is that, with constant velocity and 
variable silt factor, alluvial sections are geometrically 
similar, but this appears to be quite incompatible 
with the admittedly variable angles of stability 
of the side slopes of the sections. He also assumes 
that bed friction and traction depend only on grain 
size but cohesion plays a large part when grain 
size is small.t 

One of the most remarkable of Lacey's conclusions 
is that the wetted perimeter of alluvial rivers varies 


as the square root of the discharge and is not depen- | 
He deduces thence that the | 
silt grade determines the shape of the section, | 


dent on the silt grade. 


so that for a fixed discherge coarse silt will give a 
broad flat section (i.e., small depth) and fine silt a 
narrower and deeper section. This generalisation 
does not appear to be true for the Chinese rivers 
and must be modified according to the cohesion 
of the material, which increases tractive resistance 


of very fine materials and also controls side slopes ; 


it may be roughly true for sandy beds. 

The formula indicated in the foregoing Section IV 
b = K,s*™"Q, connecting the breadth with the 
slope and discharge provides a slight basis for 
computing the slope in terms of the discharge if 
certain assumptions are made as to the breadth. 
Thus, if breadth is assumed to vary with the dis- 

p-l 

charge, say, b x Q?, then s x Q'''* for constant silt 
grade. If p = unity, i.e., breadth varies directly 
as discharge, the slope is purely dependent on the 
soil. If p is more than unity, i.e., the breadth 
increases more rapidly than the discharge, the slope 
varies as a small power of the discharge. It is 

* “Stable Channels in Alluvium,” 1929, Inst. C.E. 
Paper 4736. | 

t H. Chatley, “ Silt,” Inst. C.E. Paper No. 4380, 1921. 
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more rapidly than the discharge, so that this con- 
clusion as to the slope appears dubious. 


fractional power of the discharge, the slope will 
Lacey’s conclusion. 


of our present knowledge, it may be assumed that 
the slope in a stable alluvial river is predominantly 
determined by the bed material and is only in a 
very slight degree dependent on the discharge. In 
these circumstances the stable profile of a river 
appears to be mainly determined by the resistance 
of the bed material to erosion and its concavity 
upwards is the simple result of the diminution 
of that resistance towards the sea. 

It must, however, be observed that in flashy 
rivers the rules connecting slope and soil structure 
are probably different from those with steadier 
flow, since the velocity required to keep sediment 
in motion is much less than that required to disturb 
old settled sediment. This, again, is a matter 
arising out of the cohesion of the material, which 
Lacey disregards. As the present writer has shown* 
if the cohesion between a pair of particles compares 
with the weight of one particle, the force required 
to separate the particles is more significant than 
their mutual friction. Thus, it may be shown 
that, for practically all chemical constitutions likely 
to occur in alluvium, an adhesion of at least one 
hundred-millionth of a dyne may occur between 
two particles. If tic particles are only one ten- 
thousandth of a centimetre in diameter, their 
weight is only of the order of one billionth (million- 
millionth) of a gramme or one thousand-millionth 
of a dyne, i.e., only 10 per cent. of the minimum 
adhesion. The smaller the particles the larger 
the number per unit area. Thus, in this particular 
instance, the least force required to wipe off a layer 
one particle thick is of the order of 

l 
, 1 (10-4)? f 
one dyne per square centimetre, or 10 grammes 
per square metre. 

If the particles are 10-* cm. diameter, the force 
required is 1 kg. per square metre. If the diameter 
is 10-* cm., the force required is 100 kg. per square 
metre. As the rubbing resistance of water is of the 
order of 0-2 kg. per square metre at a contact 
velocity of 1 m. per second, it is clear that the 
scouring velocity goes up (not down) with the fine- 
ness of the material when the fineness is below a 
certain limit. 

As the adhesion per pair of particles depends on 
the chemical nature of the particles and on the 
degree to which they adsorb water on their surfaces, 
it is certain that this chemical nature will enter into 
the problem of tractive resistance in beds of very 
fine material. 4 


10-8 


(J'o be continued.) 

















THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A MEETING of the Institution of Mechanical 

Engineers was held on Friday, December 16, at 

Storey’s-gate, Westminster, the President, Mr. David 


E. Roberts, occupying the Chair. 


Honorary Lire MEMBERS. 


At the outset of the proceedings, the President | 


announced that the Rt. Hon. Lord Austin, Lord 


If p| President. 
is less than unity, i.e., the breadth increases as a | stated that since the report had been issued, he 


| ° ° 
| been used in the mixture. 


contrary to experience for the breadth to increase | to the Committee, Mr. J. G. Pearce, to whom a vote 


of thanks was accorded on the motion of the 
In his introductory speech, Mr. Pearce 


| had been informed that the figure of 20-23 tons per 


lecrease slightly with the discharge, which is also | square inch, quoted for the highest grade of Mee- 


hanite was on the low side; it should be more 


The writer's impression is that, within the limits | nearly 25 tons per square inch. 


| Dr. H.J. Gough, F.R.S., Chairman of the Research 
| Committee, in opening the discussion, said that the 
| time was now long past when the use of cast-iron 
was governed merely by such considerations as cast- 
ability, rigidity and comparative cheapness. Much 
casting design, however, still seemed to be based 
chiefly on foundry considerations and partly also 
on development from previous design and tradi- 
tional form. For that reason the Committee would 
greatly value any contribution to the discussion 
with regard to the design aspect. Members of the 
Institution might think that this first report had 
been brought to their notice at a rather early stage 
in the work of the Committee. The Committee, 
however, was anxious to have the views of members 
on the research programme at this stage. The 
programme was elastic and could be modified to 
suit circumstances, and the Committee would 
welcome a lead from the members as to their views 
on the general scheme of research. In general, any 
contribution to the discussion which dealt with the 
extent to which the research either met, or failed to 
meet, the needs of industry would be warmly 
appreciated by the Committee. 

Professor A. L. Mellanby, Vice-Chairman of the 
Committee, said that one of the most interesting 
parts of the report was the short description, given 
in Part I, of alloy cast irons, because it removed 
much of the mystery which many people thought 
surrounded these materials. His own interest in 
work on cast irons had begun towards the end of 
the war, when manufacturers in this country were 
becoming interested in Diesel engines. An endeavour 
had been made to find out what was the effect of 
the moderate temperatures which prevailed in the 
liners and the piston, while another point was that 
| of the relationship between the tensile strength given 
by a test piece and that given by an actual casting. 
| A specified composition had been drawn up and a 
| manufacturer asked to cast a small liner for a 4-h.p. 

engine and test bars along with it. A specimen 
|had been put into the testing machine and sur- 
| rounded by an electric furnace, and the temperature 
raised to the specified amount and kept there for an 
|hour or so. Plotting tensile strength against tem- 
| peratures, the curious result was obtained that the 
| tensile strength, starting at about 19-5 tons per 
|square inch, always dropped at first, reaching a 
minimum at about 450 deg. F., and then rose again, 
|reaching a maximum at about 750 deg. F. With 
| specimens cut from liner castings,-the tensile 
| figures were always less, but followed the first curve 
| remarkably closely, the difference never being more 
| than about 0-5 ton per square inch. 

| Mr. W. A. Stanier, speaking as a user of cast iron, 
| said that he regretted that the Committee had made 
|so much of alloy castings and not enough, in his 
| view, of a preperly-controlled ordinary cast iron. 
| In his younger days he had had a good deal to do 
| with foundry work, and he remembered a pair of 
| locomotive cylinders which, to his knowledge, had 
[run for over thirty years in a locomotive doing 
| express-passenger work. The great virtue of these 
| particular castings was that a good proportion of 





| cold-blast pig, made in the old-fashioned way, had 
Unfortunately, it was 


Kenilworth and Viscount Nuffield had been elected difficult to-day to obtain cold-blast pig of the old 


honorary life members of the Institution. An| 
acknowledgement had been received from each, | 
expressing pleasure at the honour conferred. 


Hien-Duty Cast Irons. 


The business before the meeting was the considera- 
tion of a report on “ High-Duty Cast Iron for 
General Engineering Purposes,’ which constituted 
the first report of the Research Committee appointed 
to deal with this subject. We reproduce the report, | 
in abridged form, on page 745 of the present issue. 
It was presented to the meeting by the Reporter 





* “ Silt,” 1921, Inst. C.E. Paper No. 4380; Phil. Mag., | 
xl., August, 1920. 





| under modern conditions. 


quality, so that the high-grade close-grained cast 
iron, on which they could rely for locomotive 
cylinders, was almost a thing of the past, unless 
some of the alloy materials mentioned in the report 
were employed. Locomotive engineers were con- 
cerned at the rapid piston wear which took place 
Temperatures and speeds 
had both gone up, and if a life of 30,000 miles were 
obtained for a piston, it was thought not too bad. 
It was possible that by the introduction of some of 
the alloys referred to a longer life would be obtained, 


| but he wondered whether better results could not be 


secured by a better technique in ordinary foundry 
practice. 
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Mr. Sterry B. Freeman stated that the great 
advantages of cast iron had always been cheapness 
and rigidity, while heat resistance and wear resist- 
ance were the two properties which he would 
emphasise as being the next necessities. In the 
case of high-temperature steam, or in that of the 
oil engine, it had been definitely found that wear 
was bound up with the question of heat resistance. 
Everything possible must be done to improve the 
wear of liners, pistons and piston rings, but especially 
of liners. At the present time, the chromium- 
pl ting of liners was being tried, with other devices 
to increase the life, but a good cast iron was very 
hard to beat, and there were liners to-day which had 
been running since 1923 in Diesel engines without 
such wear occurring that it had been necessary to 
renew them so far. A good cast iron was a remark- 
ably good proposition for a liner, but it had to be 
good, and it was not every foundry which appre- 
ciated yet how much could be done by careful 
choice of material and heat-treatment. Most of 
those who needed steel castings had difficulty in 
obtaining them. The Continent, he thought, had 
gone ahead of this country in that respect, and this 
should not be allowed to happen in the case of cast 
iron also. 

Mr. W. B. Sallitt said that, in the paragraphs 
dealing with fatigue strength, the statement was 
made that the more cast iron approximate1 to steel 
the more the endurance ratio approximated to that 
of steel. The work of Dr. Gough and Mr. Pollard 
on the properties of crankshaft materials had 
entailed the investigation of two cast irons of about 
3*2 per cent. of carbon, an inoculated iron contain- 
ing about 2-7 per cent. carbon, a 1-5 per cent. carbon 
iron, and also an alloy steel. The two high-carbon 
irons and the alloy steel had a Wéhler endurance 
ratio of about 0-45, the inoculated iron with the 
lower carbon a ratio of 0-55, while in the case of 
the 1-5 per cent. carbon iron the ratio was 0-6. 
It seemed rather difficult to reconcile these results 
with the statement made in the report. In Part III 
of the report it was stated that a special technique 
would have to be devised to cast low-carbon irons. 
It should be pointed out, however, that, up till 
October, 1938, 43 million motor-car crankshafts, 
16 million pistons, 8 million brake drums, and a 
large number of smaller parts had been made of 
that type of iron by one automobile manufacturer 
alone, all except the more intricate crankshafts being 
moulded in ordinary green-sand with the gating 
and feeding technique differing very little from that 
employed for ordinary blackheart malleable iron. 
There did not appear to be any great difficulty, 
therefore, in casting these materials, and it would 
appear better to follow the technique which had 
already proved so successful rather than to develop 
a new technique. The conclusions dealing with the 
effect of phosphorus on the mechanical properties 
of low-carbon irons were perhaps too sweeping. 
In these irons, phosphorus in amounts of over 0-1 
per cent. had been found to have a very detrimental 


effect upon impact resistance, and he did not feel | 


that the investigation on the influence of phosphorus 
could be regarded as complete unless the question 
of impact resistance were investigated. 

Mr. J. L. Francis stated that at one time it had 
been thought that any developments which tended 
to increase the costs of production unduly or which 
militated against the ease and simplicity of founding 
cast iron would defeat the desire to extend its field 
of usefulness. That was not the position at the 
present time, since special compositions were avail- 
able possessing peculiar properties not reproduced 
in any other material, and in these cases extra cot 
and care in founding were fully justified. It was, 
however, of importance to keep in mind the tradi- 
tional relative cheapness, together with the good 
casting properties, for which the original grades of 
cast iron were famous. In that respect it was 
pleasing to note that very many of the modern 
high-duty and special irons described in the report 
had these attributes well maintained. Indeed, in a 
considerable number of cases the extra production 
costs were small and no specialised equipment in 
the foundry was essential, the main requirement 
being strict chemical and metallurgical control. 


Mr. Bruce Ball considered the term “ inoculation ” | 


an excellent one; it conveyed exactly what was 


| done to the iron as it passed down the spout into 
|the ladle. His own firm had turned completely 
|over to this process; they were turning out about 
| 380 tons of molten metal a week, and everything 
| was done with calcium silicide inoculation. Dr. 
|Gough had asked for suggestions as to additional 
| investigations. One such might concern the possi- 
bility of raising the impact value of these special 
‘irons. There had been a great advance in the values 
| obtained, from 8 ft.-Ib. to 11 ft.-Ib., but he wondered 
whether this could be increased further. Mr. 
| Freeman had referred to the difficulty of obtaining 
steel castings of a uniformly satisfactory kind in 
this country. That statement would, uo doubt, 
be challenged, but personally he could support it. 
If the Committee could raise the impace value up 
|to about 12 ft.-lb. or 15 ft.-lb., this would go a 
|long way towards allowing the special irons to be 
substituted for cast stec! in a great many cass 
Another question which ::ight usefully be investi- 
gated was that of the erosion-resisting qualities 
| of the irons in question, as well as their corrosion 
resistance, and particularly in connection with the 
| handling of hot oils. . 

| Mr. O. V. P. Bulleid said that his company was 
actually making cylinders from materials repre- 
sented by irons N76 and N77 quoted in the report 
(the percentage composition of which is: Total C, 
3:06; combined C, 0-81; graphitic C, 2-25; 
Si, 1-32; Mn, 0-57; S, 0-133; P, 0-76; and 
Cr, trace). These irons were giving very good 
cylinder castings, and the position with regard to 
wear was most satisfactory. They found it rather 
difficult to know how they could obtain an improved 
cylinder casting without considerably increased 
cost by using any other metal. It was a straight 
unalloyed iron and there was no particular difficulty 
in casting. The next speaker, Professor C. H. 
Bulleid, asked whether the new cast irons referred 
to were to be depended upon for regularity of 
behaviour. In the old days, he continued, cast 
iron was felt to be not only a material which was 
not very strong, but one in which there were apt to 
be very surprising variations in properties. Conse- 
quently, careful investigation of the regularity 
with which the figures could be obtained would be 
of great value. 

Mr. H. L. Guy, F.R.S., said that turbine users, 
and he spoke, he believed, for all the land-turbine 
users in this country, welcomed the Committee’s 
researches, because, although these engineers were 
employing cast iron to a decreasing extent, they 
were conscious of the loss of certain advantages 
which followed from the more extensive use of 
cast iron, as was possible in former times. The 
| turbine engineer discarded cast iron for any tem- 
| perature above 450 deg. F., because it was necessary 
| to use the plant 24 hours a day and 365 days a year 
for a good many years, and lives of 100,000 Lours 
and 150,000 hours were commonplace. The 
|experience with cast iron in the turbine field, if 
|employed at temperatures above 450 deg. F., was 
that its structure changed, and at the end of a 
period of from 20,000 hours to 40,000 hours it was 
no longer cast iron. The turbine people, however, 
were not unhopeful of being able to extend the 
temperature range of cast iron, and it was because 
of this that they were supporting the work of the 
Committee; but they did ask the Committee to 
include, as he knew the Committee intended to do, 
temperature tests carried out over very extended 
periods. No turbine man would take very much 
notice of tests showing the stability of the structure 
unless these tests could be, with certainty, inter- 
pretable in terms of 100,000 hours, because there 
had been so many disappointments in the past. 

Of the properties which the turbine man wanted 
in cast iron, he would put soundness of casting 
first, far ahead of tensile strength or even of impact 
value. Resistance to wear was not of much impor- 
tance in turbine work, though of great importance 
in reciprocating-engine work, but rigidity was of 
great importance and especially “ repeatable ”’ 
| rigidity. One of the disadvantages of cast iron 
| was that the deflection under load of, say, 20 parts, 
|made from the same pattern in the same foundry 
| with the same iron, varied very much more than 
was the case when these parts were made of cast or 
| forged steel. 




















Castings in iron which otherwise furnished the 
most suitable solution for the purpose in view, 
namely, the innumerable small fittings in lubricating- 
oil systems, had been entirely abandoned by pro- 
bably every maker in the world in the last ten years. 
Lubricating oil was inflammable and there were 
many things present which were at a much higher 
temperature than the flash point of the oil. Owing 
to strains due to some accident, cast-iron fittings 
had broken unexpectedly and disastrous fires had 
resulted. One such fire was sufficient to condemn 
cast iron. If, however, it were possible to improve 
the properties of these small cast-iron fittings, 
undoubtedly the material would return to a place 
where it was advantageous. One other property 
of cast iron was of interest. If bars of mild 
steel and of cast iron were freely suspended and 
struck with a hammer, the former would give out 
a clear ring, but the latter would produce a dead 
sound. The fact that cast iron deadened noise 
was quite an important property in high-speed 
machinery. 

Mr. Toghill, who closed the discussion, thought 
that the materials referred to as special cast irons 
in Part I of the report, namely, irons to meet 
particular conditions of corrosion, heat, erosion, 
wear, &c., should perhaps be divided up into high- 
duty cast irons on the one hand and special-duty 
cast irons on the other; because the expression 
“* high-duty cast iron’’ immediately brought to the 
mind of the engineer and designer strength rather 
than other characteristics. With the new high-duty 
cast irons it was more important than before that 
close co-operation should obtain between the 
designer and the foundry manager. This would 
make matters very much easier for the foundry. 

In a brief preliminary oral reply Mr. J. G. Pearce 
said that cold-blast pig-iron could still be obtained 
in this country in its original quality, but the 
number of furnaces which now made it was, of 
course, small. He could assure Mr. Stanier, that 
ordinary plain cast irons would have at least as 
much attention as the new alloy materials. He 
hesitated to say so in the presence of Messrs. 
Stanier and Bulleid, but some applications were 
developing for cast irons, which were even more 
strenuous than those found in locomotive engineer- 
ing, and it was there that the alloy irons proved 
their worth. He would like to emphasise very 
strongly that the way to specify cast iron was not 
to tell the founder what to put in it. He firmly 
believed that the mechanical engineer could 
obtain all he wanted from a cast iron by specifying 
the mechanical properties. If the founder were 
told what pig-iron mixture he was to use, or even 
what composition he was expected to get from 
the furnace, his hands were tied quite unnecessarily. 
He was glad to find that the British Standards 
Institution, in its general specifications for users, 
did not specify actual compositions or actual 
charges. Mr. Sallitt’s point regarding fatigue 
values appeared to be contradicted by Dr. Gough 
and Mr. Pollard’s work, but he would deal more 
fully with that in writing. Mr. Hurst had not been 
able to attend, but had sent a letter in which he 
referred to the importance of the early work on 
alloys research, carried out by the Institution 
through its Alloys Research Committee, adding that 
history was repeating itself and the Institution was 
now playing its part with regard to cast iron. 

He could endorse all that Mr. Francis had said, 
and also the useful points raised by Mr. Bruce Ball. 
The Committee would see what it could do regard- 
ing raising the impact value of the materials con- 
cerned. This was the first time that they had had 
a method of measuring impact value satisfactorily, 
however, and they were not at all sure that it was 
sound even yet. In reply to Professor Bulleid, he 
considered that high-duty irons were definitely 
more regular and consistent in their properties 
than were the commoner plain irons, because 
they were more uniform in structure. Mr. Guy 
had been the only speaker who had attempted to 
tell the Committee what properties he thought the 
engineer desired in iron castings. A few lectures 
from Mr. Guy on what was expected from cast iron 
in service would do the foundry industry a great 
deal of good. He accepted Mr. Toghill’s point, 
namely, that a high-duty iron was different from 
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a special iron. The Committee, however, did not | cautions, fine graphite structures have been obtained |The hull is divided into ten watertight compart- 
wish to exclude special irons, holding that rea — _— in vd my iation’s engines — all ag perme Ay — 
: i j ’ cupola. @ report a that it cannot yet said |to the upper deck. Fresh water, oil fuel, and water 
RE AS CR ees areas | that the modified structure can be produced with | ballast are carried in the continuous double bottom. 
| certainty from any type of commercial cupola, but | additional stowage for fresh water being provided 
. there is every reason to believe that this will prove | in deep tanks at the sides of the shaft tunnel, and for 
RESEARCH ON CAST IRON. | possible. Up till the present, experience indicates that | oil fuel in athwartship deep tanks forward of the 
the formation of flake graphite is connected with the | auxiliary-machinery space. Water ballast is also 

Research Association since its foundation. in 1921,| presence in the melt of non-metallic inclusions, and | carried, as usual, in the fore and after peak tanks. 
is ample evidence both of its virility and of the impor- | considerable work has been done on the separation| Two of the five cargo holds are forward of the 
tance of its work to the founding and engineering | and analysis of inclusions in pig and cast iron. Co-| machinery spaces and three abaft, and cargo is also 
industries. Its total income has risen steadily from | operation has been established with the Oxygen Panel | stowed in the corresponding ‘tween decks to the 
5,000/. in the year of its inception to 18,4091. in the | of the Iron and Steel Institute Heterogeneity Com- | underside of the upper deck, the latter spaces being 
twelve months ending June 30, 1938. Moreover, until | mittee, which is dealing with this problem in steels. | insulated for the carriage of fruit and a certain amount 
July, 1924, the Association had no laboratory of any |The Association has abandoned both the alcoholic- | of chilled or frozen produce. Messrs. J. and E. Hall, 
kind, but at that date arrangements were made to | iodine and the chlorine methods of separation and has | Limited. Dartford, have supplied the refrigerating 
rent a small laboratory in the Birmingham area. This | found that the greatest success is obtained with a/ machinery, which includes the provision of brine grids 
proved so successful and necessary an adjunct to its | modified form of the aqueous-iodine method. |in the chilled-meat spaces, and cooled-air circulation 
work that, in 1926, the Association’s office and labora-| A report has been prepared by the Association and in the holds. The carge hatches are served by 14 
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tories were transferred to the present headquarters, at | circulated to member firms giving a technique for the | tubular steel derricks and 12 electric winches. The 
St. Paul’s-square, Birmingham, where the premises | polishing of cast-iron specimens containing graphite, | winches at No. 2 hatch, where there is a derrick of 
occupied have gradually been increased until they now | whereby the latter is retained in situ instead of being | 30 tons capacity, are specially designed to deal with 
extend over an area of 13,000 sq. ft., are equipped with | remuved by the abrasive polishing material. Thus, heavy lifts. The other deck machinery is also ele 
apparatus costing over 8,500/., and house a staff of | the graphite itself can now be examined instead of the | trically operated, as is the steering gear which actuates 
upwards of 40. The latest extension is that mentioned | cavity it occupied. As regards work on alloy cast the streamlined semi-balanced rudder. 
in the recently-issued seventeenth annual report of the | jrons, that on aluminium irons has been continued.| The passenger accommodation provides for 220 first 
Association for the year ending June 30, 1938, namely, | both in relation to the‘laboratory study of the properties | class passengers and 335 tourist-class, the former in 
the provision of a new melting shop. This, which has | of these materials and to their application for heat- | single-berth and two-berth rooms, and the latter in 
an area of 2,500 sq. ft., with 750 sq. ft. of first-floor | resisting purposes. Furthermore, the first report of |two- and three-berth rooms. There are, however, 
office space, was opened during the year. It is equipped | the work which is being carried out in conjunction | few three-berth rooms available for first-class passen 
with the usual foundry apparatus and with a small | with the Institution of Mechanical Engineers on high- | gers. Every cabin is supplied with hot and cold 
tirlec-Detroit rocking are furnace, a Morgan oil-fired | duty cast irons for engineering purposes has now been running water, and a number of the first-class rooms 
crucible furnace, a Cumming coke-fired crucible furnace, | issued.* This work, it is stated, will be continued with | have private bathrooms. The principal public rooms 
a Birlec heat-treatment furnace, an August-Simpson | special reference to alloy additions, heat treatment, | jn the first class are a dining saloon, capable of accom- 
sand mill, and a 12-in. bore experimental cupola. | and the foundry technique required to obtain optimum modating all the first-class passengers at one sitting, 
In view, however, of its increasing work and respon- | results. Other researches, now in progress, deal with | and provided with a musicians’ gallery at the forward 
sibilities, the Council of the Association is looking ahead, | vitreous-enamelled iron ware, moulding sands and | end; the lounge at the forward end of the promenade 
and at last year’s annual meeting and luncheon, held refractories, and the welding of cast iron. The report | deck, with library adjoining; a smoking room aft. 
in London in November, 1937, the president, Lord | also states that the balanced-blast cupola continues | connected with the forward rooms by a long gallery : 
Dudley, launched an appeal for the provision of « | to make satisfactory progress in the industry. Whereas | and a verandah café, situate? at the after end of the 
building and equipment fund to enable the Association | a year ago there were 175 of these cupolas, having an| smoking room. A large open-air swimming pool is 
adequately to equip itself for the work it is required | aggregate hourly capacity of over 1,200 tons, installed | situated at the after end of the first-class promenade 
to do and to house this equipment in a suitable manner. | or under construction, the number constructed or being | deck. The main entrance is on the shade deck, where 
The present report states that the appeal was circu-| built when the present report was issued was 194, | also is a shop, and the hairdressing saloon, both serving 
lated to the members and that the Department of | the hourly capacity of which is 1,415 tons. tourist as well as first-class passengers. The tourist 
Scientific and Industrial Research agreed to treat such | Among other work of a miscellaneous nature, the | class public rooms include the dining saloon, with 
donations as grant-earning. The appeal has so far} Association has examined samples of cast iron emana- | seats for 330 persons, a lounge, and a smoking room. 
yielded, in donations and promises, the sum of approxi- | ting from a number of old road bridges, scheduled for | Among the general appointments are ample deck spaces 
mately 2,5001., which, with the grant, means that | removal on account of road widening, and tested to | for games, &c., and a large and well-equipped laundry. 
5,0001. will be available towards the amount required. | destruction by the Building Research Station in| The deck and engineer officers have their quarters 
To this may be added a sum of approximately 1,0001. co-operation with the Ministry of Transport. The | on the boat deck, the crew being berthed forward. 
set aside by the Council. The fund was again referred | Association has also co-operated with the British The main propelling machinery consists of two sets 
to at this year’s annual luncheon, which was held | Non-Ferrous Metals Research Association in an investi- | of Harland-B. and W. double-acting, two-cycle, airless 
at the Dorchester Hotel, Park-lane, on December15. | gation on cast-iron pots for melting aluminium, and | jnjection engines, each having eight cylinders with a 
In the unavoidable absence of Lord Dudley, the Chair | with the Institution of Automobile Engineers on cast- bore of 620 mm. (24% in.) and a stroke of 1,400 mm. 
at the function was taken by Professor T. Turner, | jron liners for wear tests. Moreover, the close relations (4 ft. 7} in.). The exhaust piston-valves are driven by 
a vice-president of the Association, who, speaking on | which have always existed between the Association and | eccentrics, and the design incorporates ‘“ tuned” 
hehalf of the President, said that the Council aimed | the Institute of British Foundrymen were strengthened | exhaust pipes and uniflow scavenging, the scavenge 
it raising 30,000/. and that it was hoped to obtain | still further during the year by the appointment of a | air being supplied by two rotary positive-displace 
this sum during the next five-year period. He also | liaison committee representing both bodies, to consider | ment blowers arranged behind each engine. The 
announced that the Worshipful Company of Founders additional co-operation. By way of conclusion we | pistons are oil-cooled, the oil being delivered through 
had established an interesting scheme for attracting | may add that the Association’s Development Depart- | the annular space between the rod and a surrounding 
the best type of man into the foundry industry. The | ment, which deals with technical inquiries and aids | sleeve, and returned through a central hole in the rod. 
Company proposed to award fellowships to University member firms in solving practical problems and in the | The cylinder covers, and jackets are cooled by fresh 
graduates who appeared likely to make good in the application of developments to their practice, dealt with | water, circulating in a closed system. Connections 
founding industry. Candidates could either undertake | 1,417 inquiries during the year covered by the report. | from the main forced-lubrication system supply oil 
research or acquire works experience at home or to the thrust blocks. Two Clarkson waste-heat boilers. 
abroad, according to their aptitudes and wishes. The situated in the engine casing at the level of the bridge 


Association and the Governors of the British Foundry THE UNION-CASTLE LINER Gack, usp Che heat Srem the matz-engine exheuste whew 


School would do all in their power to make the scheme o the vessel is at sea, and one of them is equipped for 
& success, ‘ * DURBAN CASTLE. oil-firing, for harbour duties. In addition, there is an 
Viewotnt Falmouth Toate Chen lee bet on Tur programme of new construction which, with — ag tage aliv-driven auxilierie dl 
a ee : = . | the re-engining of the more important existing vessels, | _ Lurrent for the electrically-driven Ce Oe 
visit to the Association's headquarters and la boratorses. | 11 virtually provide the Union-Castle Line with a| for general ship and hotel requirements, is supplied by 
These buildings were Bet a all worthy of the work new fleet in the short period of four years, has been | four 450-kW Diesel generator sets, each driven by a 
which was being carried on in them, and he was glad, | brought a stage nearer to completion by the delivery | Harland-B. and W. two-cycle. single-acting six-cylinder 
therefore, that the Association was pushing on with of another motor liner of the intermediate type. The | engine. These are in an auxiliary-engine room, which 
a scheme to provide better secommodation. Mr. R. R./ 7, 1.5 Castle, like the other new vessels in the pro- | also contains the steam-driven auxiliaries associated 
a Ababrelton, 1.8.0., M.A., Master of the Worshipful | gramme, has been built and engined by Messrs. Har- | with the boilers. Electricity is used for cooking pur- 
Company of Founders, who was one of the speakers in /f.14 and Wolff, Limited, Belfast, and is the eleventh poses in the galleys, and both there and in the various 
support of the vote of thanks, gave some further | of a series of fourteen new ships ordered from that firm | Service pantries is much electrical apparatus, such as 
particulars regarding the new fellow ships. He said | hy Messrs. The Union-Castle Mail Steamship Company, | dough mixers, coffee machines, toasters, &c. Navigat- 
that his Company wanted the rules and geo | Limited. The three remaining vessels are the Pretoria | ing appliances include a wireless direction-finding 
governing the scheme to be as Guid ~ open so | Castle, which is a sister ship to the Durban Castle, | equipment, an echo sounder, aud an automatic 
proposed that a fellowship should — a value of 250 ‘| and two refrigerated-cargo ships of about 8,000 gross | steering control on the builders’ « Harlandic system, 
i oo gt a he ‘meena ier % aon cam {tons each. All three will be put into service in the working in conjunction with a Brown gyroscopic 
wouild, owever, J “new e ¥ . : | compass. 
and, if necessary, for a third year. Meanwhile a second | °°U™* of 1939. . , fa cl ne 
fellowship would be founded so that two fellowships The Durban = asked oe ute mayne ye 
would be in existence at the same time. modern profile, with raked stem, cruiser stern, re , —_ s neenie 
masts, and the short streamlined funnel now character- SINGLE AND Mcutt-Pornt Pusu-Botron SwitcHeEs. 
As heretofore, a good deal of space is devoted, in istic of Union-Castle motor-propelled vessels. Her | 4 series of single and multi-point push-button switches 
the present seventeenth annual report, to the research ii * », length overall, about 504 f%., and | suitable for use on pressures up to 660 volts has been 
and development programme of the Association. The renee = as, lie - 560 ft. : breadth moulded laced on the market by Messrs. M. and C. Switchgear, 
major item of fundamental research refers to the vetwoon Ly err qpeen. ad al The - ’| Limited, Kirkintilloch, Glasgow. These switches are 
modification of flake graphite structures in irons. 76 ft. 5 and depth, moulded, 37 ft. € oie designed for use in connection with automatic starting 
Previous reports have shown that, by a simple treat- | * 17,388. There are three complete steel decks, Mee and control gear and for the remote he oe, of circuit 
ment, a fine graphite stracture can be produced from addition to the partial decks forward and aft of the | breakers. The contacts, which are of the roller type, can 


; ; i ; rming the superstructure. | be arranged for opening or closing the circuit, while 
melts from the crucible and certain other types of | machinery —r? and those fo 8 = | various types of dudeatbe, including “ industrial” for 























furnace, but not from melts from the cupola furnace. | “+ This report is reproduced in abridged forn. on page | general factory service, flameproof for petrol depots, 
During the year, however, this last difficulty has been | 74 
| 74 


successfully overcome, and by observing certain pre- | 


5, and a discussion thereon at the Institution, on page | boiler houses or rubber works, and hoseproof, are 
2 of this issue available 
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DOUBLE END-TENONING MACHINE | ° below the horizontal centre line; horizontal 


FOR RAILWAY COACHWORK. |74-h.p. motor. 


WuiLe a machine for general purposes has an interest | The arrangement of the tenoning spindles is best 


peculiar to itself, modifications of that machine for | seen at the left of Fig. 1. Both vertical and_hori- 
special purposes often merit even more attention. A | zontal traverse is provided, so that both the thickness 
case in point is the electrically-driven tenoning machine | and length of the tenon can be varied. In addition, 
manufactured by Messrs. Thomas Robinson and Son, | they can be canted up to 15 deg. on each side of the 
Limited, Kkailway Works, Rochdale, and described and | vertical. The scribing cutters, as indicated in Fig. 2, 
illustrated on page 259, ante. Within its own range|have both vertical and horizontal adjustment and 
this machine is very useful, but it would, obviously, | may be canted inwardly up to 15 deg. and outwardly 
have shortcomings for working heavy timbers such as | up to 5 deg. from the vertical. When a double tenon 
are used for the construction of railway rolling stock, | is required, a suitable cutter is mounted on the bottom 
this work calling for tenoning at both ends with the| scribing spindle. Both the tenoning and scribing 
attendant cross-cutting, while a considerable amount | spindles are driven by 7}-h.p. motors. The trenching 
of cross-trenching is required. This class of work, too, | cutters, sometimes, also known as gaining cutters, on 
is usually dealt with on a mass-production scale, It | the cross-beam are also capable of considerable adjust- 
will, therefore, be of interest to describe a/| ment, and, in’ addition to the varied trenching opera- 
special double end-tenoning machine, two of which | tions they will do, they are used for heayy routing 
have been recently supplied by Messrs. Thomas Robin- | and the undercutting of trenehes. The spindles can 
son to the South African Railways and Harbour Board | be canted on theif saddles up to 15 deg. on either side 
for use in the construction of railway vechicles. | of the vertical. The driving motors are all of 3 h.p. 

This machine, as will be realised from Figs. 1 to 5,| All six heads aré shown in the vertical position in 


on this page, and on Plate X X. XV, is electrically-driven, ' Fig. 1. but. in Fig. 4 the two at the left hand, viz., 


Fig. 5. 

















all the cutter heads, the two cross-cutting saws, and | one on each side of the cross-beam, are shown tilted up 
the feed and traversing movements being driven by | out of the way of the traversing headstock, so that the 
independent motors controlled from a single push- | other two pairs can be used close together for trenching 
button panel. The whole machine is assembled on | short stock, &c. Each trenching head has its own 
a common bedplate to which is attached at one end, | spring pressure, and the timber is supported directly 
the left-hand in Fig. 1, a double column carrying one | under it by bars, adjustable for height and also in 
headstock, and at the other «a single column, the | position along the bed. The trenching heads are 
columns being connected at the top by a deep cross- | traversed on the cross-beam by rack and pinion and are 
beam. The other headstock is carried on a saddle | set in position by hand. , 
which, with its feed gear, can be traversed along ways| With a machine of such flexibility of operation it is 
on the bedplate so as to adapt the machine for cutting | impossible, within reasonable limits, to show all the 
timbers ranging from 6 ft. to 8 ft. long, these dimen- | work that may be carried out on it, but the sketch 
sions being measured from the shoulders of the tenons. | reproduced in Fig. 5, above, will give some idea 
Each headstock carries a top and bottom tenoning | of what may be done. In this is shown a timber 
head, a top and bottom scribing head, and a cross-cut | 6 ft. 6 in. long, after the ends have been trimmed by 
circular saw. The cross-trenching heads, six in|the cross-cutting saws. The right-hand end has a 
number, are carried on the cross-beam, three on each | plain tenon cut by the top and bottom tenoning 
side. The view given in Fig. 1 is of the out-| cutters. Near this end a wide trench has been cut 
feed side of the machine, the traversing headstock being | having one of its sides Bdercut. One head on one 
to the right, while that given in Fig. 2 is looking | side of the cross-beam would cut the trench, and the 
directly at the fixed headstock, the work being fed in| one on the other side would do the undercutting. 
at the left-hand side and travelling from left to right. | Towards the left hand are seen three trench cuts, two 
{t thus first meets the cross-cut saw, which trims it | of which are plain amt th the bottom of the cut 
to the exact length. Almost in line with this saw is | parallel to the flat u le of the timber, while the 
seen the motor for the top scribing cutter, and attached | third has one side dovetail undercut by the inclination 
to the other column, but at a lower level, is the motor | of one of the heads. The top tenoning cutter only is 
for the bottom scribing cutter. The top and bottom | used for finishing the left-hand end of the timber. 
tenoning cutters, with vertical spindles, are seen at |The upper surface of the timber is,curved, but the 
the right. These cutters are also plainly visible at the | vertical adjustment of the heads enables the depth 
left of Fig. 1, and the corresponding pair on the | of the cut to be kept uniform relative to that surface. 
traversing headstock can be identified at the right. |The timber may, however, be curved on both surfaces 
This view also shows the six cross-trenching heads.| at one end, with the result that the tenon at one end 
The timber is fed into and through the machine by | may not be in line with that at the other. With the 
synchronised travelling chainways, the drive for which | vertical adjustment provided for the tenoning heads 
is derived from a 3-brake horse-power motor. The | and cross-cutting saws, however, this presents no 
power is transmitted through a gearbox giving three | difficulty. Again, should trenches be required on the 
feed rates, viz., 9 ft., 16 ft. and 25 ft. per minute, and | curved part to lie radially and not as shown in Fig. 5, 
subsequently, by multiple Vee-ropes, to a shaft running | this is only a matter of inclining the appropriate head. 
along the out-feed side, which shaft also transmits the | The lateral traverse of the tenoning heads enables 
motion to the feed gear for the traversing headstock. | tenons having different lengths of shoulder to be cut 
The overhead pressures are of the firm’s continuous | on opposite sides, while by a change of cutter either 
tubber-faced patent travelling type and are belt-| of the shoulders can be undercut. The formation of 
driven so as to synchronise with the feed chains. | a double tenon has already been referred to. 
The details of the feed gear are, perhaps, better made With regard to general details, all the canting adjust- 
out in Fig. 4, no pressure being applied as there is| ments are made by machine-cut worm gearing. All 
no timber in place ; hence the sag of the bottom strand. | the motors are of the squirrel-cage type, and on all 
The pressure bar is, of course, adjustable for height, | the heads are built in. Each motor has an independent 
the maximum thickness of timber being 8 in. The/| fully automatic starter. Control is from the floor 
motor, gearbox, &c., are shown to the left of Fig. 1} pedestal seen in the bottom right-hand corner of 
and to the right of Fig, 2. The traversing headstock | Fig. 4. The large push-button at the top centre of 
is moved by a 2-h.p. motor. This has a belt drive and | the panel is a master “ stop,”” which breaks the current 
gearing to a screw ing along the bed, and visible in| to all motors simultaneously in case of emergency. 
Fig. 4. The mo itself is shown at the left of | Below it is the feed control, and to the left and right 
Fig. 3, from which illustration it will be realised that | of it are the controls for the motors on the traversing 
the setting of the traversing head for length is read | headstock and the fixed headstock, respectively. Left 
from a scale attached to the bed. This view also | and right at the bottom are the controls for the motors 
shows very well the mounting of the cross-cutting saw,|on the cross-beam. Two essential factors for the 
which is 18 in. in diameter. The depth of cut possible | efficient and continuous operating of large tenoning 
is 6 in., but it is clear that the vertical traverse provided | machines are accessibility for setting up and easy 
is much greater than this. The large traverse allows | cleaning, and it will be apparent from the illustrations 
the saw to be set so that cutting may be done from the | that both these requirements have been adequately 
top or the bottom of the timber, as desired, the | attended to. The machine can be supplied for straight 
direction of rotation being reversible. The saw spindle | double-end tenoning for general, work, the trenching 
may be canted to any angle up to 30 deg. either above ' heads being omitted. 








|} adjustment is also provided. The saw is driven by a | 
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'HIGH -DUTY CAST IRONS’ FOR 
GENERAL ENGINEERING PUR- 
POSES.* 


From the metallurgical point of view, cast iron 
covers the whole range of iren-carbon alloys having 
carbon in excess of that found in the steels. In pure 
iron-carbon alloys, the dividing line is at 1-7 per cent. 
carbon, but so pronounced is the effect of other elements 
(particularly silicon and phosphorus) on the carbon 
content, that it is not practicable to judge from carbon 
content alone whether a ferrous alloy is a cast iron or 
a steel. Fortunately, the microscope serves, in all but 
a few border-li. cases, rapidly to distinguish whether 
an iron-carbon alloy contains the structural charac- 
teristics of cast iron. Commercial engineering cast 
irons may contain up to 3-6 per cent. total carbon, 
but the usual figure is about 3-2 per cent. for irons used 
in the as-cast condition, and the amount of carbon in 
the combined state is usually about 0-5 per cent. to 
| 0-8 per cent., the balance being graphite. The develop- 
| ments of the past fifteen years have made available 
| to the engineer a much wider range of cast irons, and 
| considerable information on their properties has been 
| obtained. The use of cast iron for automobile crank- 
| shafts is an outstanding illustration of the application 
lof the newer cast irons. The point has now been 
| reached at which it becomes desirable to place before 
| the engineer the nature of this range of materials and 
the properties likely to be of service to him in deciding 
| where they can be used in design. 

The Institution therefore referred consideration of 
|the matter to its Inventions and Research Advisory 
| Committee, with the result that the Council in 1936 
| approved of the appointment of :—“'. . . an Explora- 
| tory Committee, consisting of Dr. H. J. Gough (Chair- 
|man), Mr. A. Hoare (Messrs. J. Samuel White and 
|Company, Limited), Mr. J. G. Pearce (British Cast 
Iron Research Association), Mr. P. Pritchard (Midland 
Motor Cylinder Company, Limited) and Professor A. L. 
Mellanby, with power to co-opt if necessary, to report 
on the probable cost of a research into alloy cast irons 
and its duration, the financial support likely to be 
obtained for it, and to suggest a programme.” The 
Exploratory Committee co-opted Mr. K. Headlam- 
Morley, Secretary of the Iron and Steel Institute, and 
Mr. C. G. Williams, Director of Research to the Institu- 
tion of Automobile Engineers, and recommended that 
the Institution should sponsor a research under the 
title ‘* High-Duty Cast Irons for General Engineering 
Purposes,” and an expenditure of 1,200. per annum 
was envisaged for the first two years, covering Part | 
of the programme detailed below. The British Cast 
Iron Research Association was requested to undertake 
the work, and that body undertook to contribute to 
the cost, as did the Iron and Steel Institute and the 
British Iron and Steel Federation, subsequently 
represented on the Committee by Dr. W. T. Griffiths, 
in addition, of course, to the Institution itself. 

It was arranged that certain mechanical tests should 
be carried out at the National Physical Laboratory. 
The programme fell into two main parts. The experi- 
mental part consisted in the preparation of a series of 
melts containing, respectively, 1°5, 2-0, 2°5, 3-0 and 
3-5 per cent. of carbon, each with 1-0, 1-5, 2-0 and 
2-5 per cent. silicon, and with low amounts of sulphur 
and phosphorus, and heat-treated where necessary to 
bring out the optimum properties. Subsidiary melts 
were planned with varying, phosphorus contents, with 
refined graphite, and with alloy additions of nickel, 
copper, chromium, and molybdenum. Each melt was 
planned to yield mechanical tests together with foundry 
tests, analytical, and microscopic data. From these 
tests it was intended to choose suitable materials for 
the determination of al! those tests, the results of which 
were likely to be needed by the engineer. The remain- 
ing part of the programme envisaged the preparation 
and manufacture of a series of castings for service 
trials, the choice of composition and treatment to be 
based on the experimental work. As a necessary 
preliminary, it was decided to ask manufacturers of 
high-duty cast irons to submit materials for test. A 
Research Committee was appointed by the Council to 
supervise the work, with the following terms of refer- 
ence :-—‘‘To make a systematic and co-ordinated 
exploration of the properties and performance of high- 
duty cast irons, with special reference to their develop- 
ment and use for general engineering purposes.” The 
Committee, of which Dr. H. J. Gough, F.R.S., is 
chairman and Professor A. L. Mellanby vice-chairman, 
first met on March 12, 1937, and the work began in 
April. 

MPlan of the First Report.—This first report is arranged 
in three parts. Part I, which is intended to form an 
introduction to the subject, outlines the development 
to date and the structure and properties of high-duty 
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cast irons, together with sufficient data on structure 
and properties to enable the remainder of the report 
to be properly understood. Part II, illustrating the 
development recorded in Part I, gives results of tests 
on materials submitted by manufacturers of high-duty 
irons, to demonstrate the present state of the art and 
to indicate what may be expected in good practice 
from materials now made. Part III deals with the 
first results of the remaining part of the programme, 
consisting of the preparation of materials covering 
the whole range of cast irons, and the determination of 
their mechanical properties. 


Part I.—Tue DeveLorpment AND PROPERTIES OF 
Hieu-Duty Lrons. 


In briefly describing the principal developments in 
cast iron in recent years, it must be remembered that 
the new irons do not exist in sharply defined categories. 
They have involved closer control of raw materials, 
the use of refined pig-iron or steel scrap as a charge 
constituent, a wide range of alloy additions, special 
melting and foundry techniques, and heat-treatment. 
Any given material may combine the use of two or 
more of these, and the complexity of sizes and service 
requirements in engineering design, coupled with the 
necessity of attaining a minimum ratio of cost to life, 
calls on all the resources of the foundry metallurgist. 
At the same time, broad characteristic features may be 
distinguished. General grey iron castings used for 
engineering purposes, covered by British Standard 
Specification No, 321, 1938, have ultimate tensile 
stresses, in the two grades (C and A) specified, of 9 tons 
and Il tons per square inch on the standard 1 -2-in. 
bar. Such a material, structurally, is a mixture of 
pearlite and ferrite, broken by coarse graphite flakes 
and the brittle phosphide compound. It represents 
a limited advance on the commonest material and 
has been made for many years. 

The demand for an improved quality of material for 
the steam engine yielded, by care in the choice of raw 
material and in manufacture, cast iron of about 14 tons 
to 15 tons per square inch tensile strength, conveniently 
called “cylinder” iron The improvement arises 
mainly from a reduction in carbon content, leading 
to a reduction in the size and quantity of flake graphite, 
together with closer control of the silicon content in 
relation to section, improving the proportion of pearlite 
in the structure. In due course, further development 
on the same lines, and with reduction in phosphorus 
content, arising from the requirements of the heavy- 
oil engine, caused the development of cast iron of 
about 18 tons per square inch ultimate tensile stress, 
conveniently termed * Diesel *’ quality. In 1938, the 
first national specification for high-duty cast irons, 
British Standard Specification No. 786, was issued, 
covering three grades, 1, 2 and 3. Grades 1 and 2 
correspond approximately with the above-mentioned | 
cylinder and Diesel qualities, and for the purpose of 
the present report a high-duty cast iron is considered 
as one which complies with the minimum requirements 
of grade 2 of this specification. 

The Use of Refined Pig-lron and Steel in Charges. 
Cylinder irons or grade 1 irons can be made from the 
ordinary raw msterials and resources of the foundry, 
with the exercise of proper care, for founders in this 
country are fortunate in the variety of pig-irons at 
their disposal. For irons of grade 2 quality, some- 
thing “‘rther is required. The need is most simply 
met by a reduction in the total carbon content, which 
reduces the size and quantity of flake graphite, and 
also in the phosphorus content. This can conveniently 
be carried out by using, as a charge constituent, either 
refined pig-iron or selected steel scrap. Refined pig- 
iron is the product of a remelting or refining process 
subsequent to the making of blast-furnace pig, and 
ean be obtained to any required composition. The 
incorporation of steel scrap in cupola charges resulted 
originally in the cast product becoming known as 
“ semi-steel,”” but the use of this obsolete term is | 
deprecated, since the material is a true cast iron. 

Much empirical work has been done on the use of 
steel scrap as an addition to charges used for making | 
cast iron, but with proper metallurgical control its | 
use can be carried to much greater lengths than is 
usual in the ordinary foundry. In the process generally | 
attributed to Emmel, but oeveloped independently | 
elsewhere, up to 60 per cent. to 70 per cent. steel 








[DEc. 23, 1938. 





_ENGINEERING. 





with silicon contents of 2-0 per cent. to 2-5 per cent., 
according to section. The intrinsic strength is lower, 
but a sounder casting results, and strength must 
never be obtained at the expense of soundness. Struc- 
turally, such material is all-pearlitic, broken only by | 
fine-flake graphite and small amounts of phosphide. 

Hot-Mould Iron.—In the process for making cast iron | 
in preheated moulds, associated with the names of | 
Diefenthaler and Lanz and called “ Perlit” iron, | 
compositions can be poured which would normally be | 
hard and unmachinable. In such cases, medium-carbon | 

















| stabilising iron 
| recently studied as an addition to cast iron. 


to 1-5 per cent., with or without chromium amounting 
to 0-25 per cent. to 0-5 per cent. Chromium hardens 
and strengthens cast iron, forming complex carbides of 
iron and chromium, more stable than iron carbide in 
unalloyed cast iron. This limits the proportion of 
chromium which can be used in castings required te 
be grey and machinable. It is of special value in 
heat-resisting castings. 

Molybdenum produces marked improvements in 
strength and toughness of the irons in which it is used. 
The element has a dual action, both toughening the 
matrix and exerting a slight hardening action by 
carbide. Copper has been more 
Ita action 
is mildly graphitising and it toughens the matrix. Its 
solubility in cast iron is, however, limited, but subject 
to this its action is not unlike that of nickel when used 
in small quantities. Aluminium is now being studied. 
It deoxidises in very small quantities, graphitises in 
somewhat larger quantities, but when present to the 
extent of about 8 per cent. it begins to exert a carbide- 
stabilising action. It is of particular interest in 
heat-resisting irons. 

Other alloy additions are in use, but the irons con- 
sidered in the report contain nickel, chromium, molyb- 
denum and copper. Alloy additions are used both singly 
and in combination, the most usual being nickel- 
chromium, _nickel-copper, _ nickel-chromium-molyb- 


| denum, and copper-chromium ; and to a lesser extent 
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| percentage composition is as follows : 


|jrons containing nickel. 


chromium-molybdenum and_nickel-copper-chromium. 
Alloy additions in the small quantities used in engineer- 
ing irons do not form separately visible micro-con- 
stituents. Table X (Materials N 9 and N 10), on the 
opposite page, shows an iron containing nickel and 
copper, for sound, dense, pressure-tight castings. The 
Total C, 3-20; 
combined C, 1-03; graphitic C, 2-17; Si, 1-26; 
Mn, 0-89; S, 0-125; P, 0-46; Ni, 1-52; Cu, 0-36. 
Table XIV (Materials N 51, N 52, and N 53) refers to 
The percentage composition 


is as follows: Total, C, 2-96; combined C, 0-96; 
graphitic C, 2-00; Si, 1-08; Mn, 1-04; 8S, 0-037; 


P, 0-048; Ni, 1-48; Cr, trace; Cu, trace; Mo, nil. 

Inoculated Irons.—It has been found that a greying 
element such as silicon is much more effective when 
crushed and added to the molten metal than when 
included in pig-iron or scrap in the charge. The change 


| produced by such ladle additions to a white iron is so 
| pronounced, having regard to the quantity added, that 
| the method is referred to as inoculation. 


This method 
yields the highest strengths available to-day from grey 
irons, tested in the as-cast state. It also avoids white 
or mottled regions in irons which in practice are near 


| the margin on account of low carbon and silicon con- 


tents, especially when run from furnaces permitting a 
measure of superheating (i.e., heating to a temperature 
beyond that normally required for casting operations), 
which has been found to promote the formation of 
chilled structures. Inoculation enables irons to be 
made of lower carbon and silicon contents without risk 
of hardness and hence yields higher strengths. It 
consists essentially of the addition of a graphitising 
material to an iron which, in the section required, 
would normally be white or mottled. 

Two processes are in regular use in this country. 
“* Meehanite ” is a low-carbon iron made from high 
steel charges, inoculated with calcium silicide and yield- 
ing strengths of 20 tons to 23 tons per square inch in 
the highest grade. ‘ Ni-Tensyl”’ is similarly made, 
but alloyed with nickel and subsequently inoculated 


| with silicon, giving strengths of 22 tons to 25 tons per 


low-silicon mixtures can be used, the preheated mould | 
delaying the rate of cooling. Composition, mould | 
temperature, and metal section are carefully adjusted 
to give a uniform all-pearlitic structure in varying 
sections. Such cast iron is not characterised by a 
high tensile strength, but gives sound tough castings of | 
15 tons tc 18 tons per square inch tensile strength, 
and is used in applications where low silicon content is 
advantageous. The graphite in these irons is present 
in the form of medium-sized flake graphite. Fig. 2, 
on this page, illustrates Diesel cylinder metal from the 
heated mould. 

Alloy Cast-lrons.—About the vear 1925, alloy addi- 
tions were made to cast iron; 2 
nickel, now a very widely 


the first of these was | 
used addition. Mildly | 


| properties of inoculated irons. 


square inch. Still higher strengths are obtainable from 
heat-treatment or by further alloy additions with both 
these materials. Table XV (Materials N 13 and N 14), 
and Table XVI (Materials N31 and N 32), give the 
Table XV refers to 
material having the following percentage composition : 
Total C, 3-19; combined C, 0-99; graphitic C, 2-20 ; 
Si, 1-36: Mn. 0-85; 8S, 0-079; P, 0-32; Ni, 1-43; 
Cr, 0-09 ; Cu, trace ; Mo, nil. The percentage composi- 
tion of the materials in Table XVI is: Total C, 2-86 ; 
combined C, 1-09; graphitic C, 1-77; Si, 1-51; 
Mn, 1-23; S, 0-084; P, 0-08; Ni, 1-75; Cr, trace ; 
Cu, trace; Mo, nil. Structurally, inoculated irons are 
fully pearlitic, with relatively fine flake graphite, as 
shown in Fig. 3, on this page. Such irons are used for 
all types of engineering castings where high stresses 


scrap or more is used in the cupola charge, with iron graphitising in action, it can be employed, in part, to have to be met or where reduced sections are desired. 


scrap and ferro-alloys, yielding a high-strength cast 
iron with a tensile strength of 20 tons to 23 tons per 
square inch. The higher strengths are associated with | 
lower total carbon contents, down to 2-2 per cent., | 
the silicon being raised to 2-5 per cent. or above, to | 
maintain a grey and machinable structure. With these 
very low carbon contents, however, the metal has a | 
short life in the ladle, is sensitive to minor variations 
in melting technique and foundry practice, and gives 
rise to serious shrinkage difficulties when the total 


carbon is below 2-5 per cent. In commercial practice, 


therefore, the total carbon content is seldom less than 
2:6 per cent., and more generally about 2-8 per cent., | 


| replace silicon, but in so doing it toughens the matrix, 
unlike | essential, inoculated irons are acting as substitutes. 


whereas silicon embrittles it. Since nickel, 


In some cases, where the dutility of cast steel is not 


silicon, has not a sufficiently powerful greying action | They are very uniform in properties in varying sections. 


to cause the decomposition of pearlite to ferrite and | 


Heat-Treatment.—The annealing of high-duty iron 


graphite, the use of this element widens the range of | castings for the purpose of removing internal stress is 


sections which with a given composition become | 
pearlitic and hence the difference in structure between | 
varying sections is reduced. Nickel tends to keep | 


| thin sections grey and machinable, and heavy sections | slowly cooled. 
Moreover, nickel, by variation in| the lengthy ageing treatment, really a low-temperature 


dense and sound. 


practicable, and is frequently practised. The casting 
is heated to temperatures of 350 deg. C. to 650 deg. C. 
for about one hour for each inch of section, and then 
This treatment has completely replaced 


the quantity added, can be used to produce every | annealing, in which daily temperature fluctuations were 


metallurgical structure in cast iron, but for high 
strength castings the quantity used is 1-0 per cent. 





used during a period of storage in order to produce a 
similar result. The temperatures and times of the 
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annealing process are chosen so that there is no change 
in the structure, and hence no drop in hardness or 
mechanical properties. On the contrary, there may 
even be an improvement in the properties. The treat- 
ment is particularly useful for castings where a high 
degree of accuracy of dimensions with permanence is 
required. 

Heat treatment on the lines widely used for steel, 
involving quenching in a suitable medium, oil or water, 
followed by tempering, has also been developed. This 
treatment results in considerable improvement in 
mechanical properties, and the high-duty irons yield 
a greater relative improvement through heat treatment 
than common irons. The treatment chosen depends on 
com position. 

Low-Carbon Alloy Irons.—The highest properties 
obtainable from cast-irons are secured from low-carbon 
alloyed material, cast in the white state and heat-treated 
to give a structure in which the small amount of graphite 
present isin the temper-carbon form. This type of iron, 
used for a heavy-oil engine crankshaft material, reached 
a tensile strength of 63 tons per square inch. The 
structure is illustrated in Fig. 5, on the opposite page, 
showing temper-carbon nodules in acicularly distributed 
spheroidised cementite. With higher carbon contents, 
strengths between this and those obtained from the 
heat-treated grey state may be obtained. 

Special Irons.—In addition to the above types of 
iron, which may be termed high-duty on account of 
their superior strength characteristics, there are avail- 
able to-day many other types of iron, mostly alloyed 
to a greater or lesser degree, which have been developed 
on account of other special characteristics such as 
hardness and wearing quality, or heat or corrosion 
resistance. The most important group consists of the 
austenitic cast irons. In cooling cast iron, pearlite is 
formed at about 740 deg. C. from the austenite deposited 
on solidification. Some alloy additions depress this 
temperature of transformation and when the addition 
is sufficiently great, the temperature of formation of 
pearlite can be reduced to below air temperature, the 
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for corrosion and heat resistance, containing nickel” 
copper-chromium. “‘ Nicrosilal”’: a nickel-chromium- 
silicon iron, developed primarily for heat resistance. 
Other special austenitic irons, containing up to 50 per 
cent. alloy additions, principally nickel, for chemical 
applications, or over 30 per cent. nickel for low thermal- 
expansion properties. 

The martensitic irons contain the structural con- 
stituent, martensite, and are hard and difficult to 
machine. They are used under conditions of severe 
abrasion for resistance to wear. They include both 
grey and white irons, and may be illustrated by the 
nickel-chromium white iron “ Ni-hard” used where 
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maximum hardness and resistance to abrasion is 
required. Other special alloy cast irons include high- 
silicon cast iron with 4 per cent. to 10 per cent. silicon 





irons thus having in the cold state the structural 


for heat resistance, known as “ Silal;”’ high-chromium 
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TABLE X.—Mareriats N 9 anp N10. For Lieut Castines For Compressor Parts. 
MECHANICAL PROPERTIES. 
| Transverse- | | _ wlastic Ultimate Single- | Repeated- | Deflection 
, Rupture Deflectio | Modulus Tensile Brinell aoienalh Impact on 18-in. 
Material. Stress, i ms Ib. per Stress, Hardness Toot, Test, Span 
| 0-875-in. n. | aq. in. tons per No, By. No. (Calculated), 
Bar | 6 ft.-Ib. f Bh i 
| . | | x 106, | 8q. in. of Blows. n. 
- eaten C See = T aspecashestechateinentnetanesinensied 
N9 37-4 | 0-16 | cae 17-9 237 |) 11°5 8,994 0-36 
N10 34-7 0-17 12°5 18-1 234 11-9 5,930 0-38 
| 




















TABLE XIV.—Marerits N 51, N 52, anv N 53. 
ELectric FuRNACE-MELTED, INOCULATED 


For Liesnt ENGINEERING CASTINGS OF HIGH QUALITY. 


AND ALLOYED. MECHANICAL PROPERTIES. 











| Traneverse- Biestic Ultimate Repeated- 
upture Modulus ‘ens c 
Material. | “Stress, | Pefection, | “Tpper’ | Stress, | grantness No. | iRGeesttelbe | Wo: ot 
1-2-in. : sq. in. tons per : Yo ae Blows 
Bar. x 106, sq. in. F 
—— ee = i seit © Roe eh ae ore 
N 51 . 40-2 0-31 _ 21-0 241 15-0 5,651 
N 52 39-6 0-30 17-5 19-0 230 14:1 5,611 
N 53 40-2 0-36 16-9 22-1 235 _ — 
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TABLE XV.-——Mareriats N 13 anp N 14. For Meprum 


ard Specification No. 786, grade 3. 
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ALLOYED. ‘“ Ni-TensyL”’ Typr. MECHANICAL PROPERTIES. 
Transverse- | Elastic | Ultimate "i 
> Repeated - 

Materiel, | —_ | Deflection, | = — — Brinell Single-Impact | Impact Test, 
a: ae in. | =e | ‘enn pe Hardness No. | Test, ft.-Ib. No. of 
| Bar. | x 106, sq. in. | Blows. 
N13 | 34-3 0-24 al 23-0 269 14-0 | 16,532 
Ni4 | 34-0 0-23 17-0 22-4 256 13-0 6,619 

| | 


TABLE XVI.—Marertats N 31 anp N 32. For MEDIv 





Remarks.—Fulfil British Standard Specification No. 786, grade 3. 
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ALLOYED. ‘“‘ Ni-Tensyt” Type. MECHANICAL PROPERTIES. 
| Transverse- | pie Elastic Ultimate | 
| Rupture Modulus | Tensile | ny 
Material. | Deflection, % | Brinell Single-Impact | Impact Test, 
<n a in, — = jana Hardness Nc. | Test, ft-ib. No. of 
Bar. | x 106. 8q. in. Blows. 
—_——— — 
a3 ee oe 45-8 0-29 — | 21-6 283 19-2 22,584 
2 .. “ 41-3 0-26 19-3 23-2 268 17-5 24, 
| | ' 








Remarks.—Fulfil British Standard Specification No. 786, grade 3. Similar to irons N 13 and N 14, Table XV, but with lower 


phosphorus content. 


characteristics of austenite. Representative examples 
are given below, although similar compositions are made 
in some cases under a variety of trade names. Some 
of these are registered trade marks and the alloys are 
patented :—‘* Nomag ”: developed specially as a non- 


aoe cast iron and containing nickel-manganese. 
an austenitic iron, developed primarily 


™ Ni-resist ”’ : 


cast iron, containing 20 per cent. to 35 per cent. 
chromium, used for heat- and corrosion-resisting cast- 
ings ; and high-aluminium cast iron, for heat-resisting 
castings, containing about 8 per cent. aluminium and 
also some chromium. 





Standard Izod tests, on account of the small section 
and the notch, give very low results on ordinary cast 
iron, about 0-5 ft.-lb. to 1-5 ft.-Ib., and do not differen- 
tiate adequately between different irons. This led to 
the employment of the Stanton type repeated-impact 
test using a rounded notch. This test, with a small dron, 
or a small weight and drop, approximates to a fatigue 
test and considerable time is required. At a larger 
drop, or a larger weight and drop, the test approxi 

mates to the single-blow test, failure taking place after 
a few blows. More recently, the standard Izod machine 
has been used with a special vice, using a 0-+798-in. 
unnotched round bar in a single-blow test. Some 
results are given in Part II of the report. The use of 
this machine has been rendered necessary, in part, by 
the length of time absorbed in repeated-impact tests. 
In some results recorded, the bar was unbroken after 
a week under test. 

Fatigue Strength.—The fatigue strength of cast iron 
has been tested mainly in alternating bending and in 
alternating torsion. Under these conditions the 
endurance ratio of fatigue to tensile strength is rather 
higher than with most wrought materials. Generally, 
the more cast iron approximates to steel the more the 
endurance ratio approximates to that of steel. The 
fatigue limits for cast iron vary from +5 tons to 
+ 20 tons per square inch. In exceptional cases an 
endurance ratio of unity has been recorded in reversed 
bending and closely approached in reversed shear. 
Cast iron is not very sensitive to stress-raisers, i.e., 
notches, holes, re-entrant angles and section changes in 
design, screw threads, oilways, &c., and this has been 
attributed to the fact that it is already notched by 
graphite flakes. 

Damping Capacity.—Cast iron has marked capacity 
for dissipating vibrational energy, as would be expected 
from its low notch-sensitivity, One of the reasons for 
its employment in crankshafts is its capacity to absorb 
stresses which may be superimposed in ordinary work- 
ing and might otherwise build up to a dangerous 
condition, 


Part II.—Tersts on COMMERCIAL MATERIALS. 


The materials, the tests of which are recorded in this 
section, have been collected from the industry and 
examined with a view to showing the properties of 
the best high-duty irons in current production or being 
developed under commercial conditions. The materials 
for these tests were obtained by circulating a general 
request to many foundries to supply a duplicate set of 
test bars according to the British Standard Specification 
No, 786, in any material which they considered to have 
qualities fitting it to be regarded as a high-duty or 
special iron. 

The results obtained from any given composition 
show that the heaviest section is lowest in specific 
strength ; and as the section diminishes the strength 
increases, so long as the metal remains grey. This 
variation in strength with section characterises all the 
cast metals, but tends to be more pronounced in the 
cast irons containing flake graphite, which increases 
in size with the slower cooling as the section increases, 
giving a coarser fracture. Some of the modern methods 
of making high-strength iron aim at producing a 
uniform graphite size, irrespective of section, in order 
to minimise ‘‘ section sensitivity ” which, in the better 
cast irons, is no more marked than in any other cast 
metal. Most castings are made with the composition 
adjusted to suit the average thickness of the casting 
in which the founder endeavours to secure maximum 
strength. Variation of the composition, usually of 
the silicon content, can be arranged in order to adapt 
any material to castings of a different average thick- 
ness, without any appreciable variation in the proper- 
ties of the final castings. 

As examples of the variation in properties with the 
size of test bar, the graphs given in Fig. 6 are included, 
In these graphs the transverse rupture stress in tons per 
square inch has been plotted against the bar diameter 
in inches. The Roman numbers refer to the tables in 
which other data are given on the materials represented 
by the curves. Tables X and XIV to XVI,* showing 
the properties of some of the high-duty cast irons 
tested, are appended to Part II of the report. 


Part II].—ExpPrrmmentaL WorK ON UNALLOYED 
TRons. 

The low-phosphorus irons in this portion of the 
programme covered the compositions: Total carbon, 
3-5, 3-0, 2-5, 2-0 and 1-5 per cent. each, with silicon 
contents of 1-0, 1-5, 2-0 and 2-5 per cent., all having 
sulphur less than 0-1 per cent., phosphorus less than 
0-2 per cent., and manganese about 0-6 per cent. 
They were all made from hematite irons and steel. To 
determine the influence of phosphorus content on the 
properties of the materials mentioned above, melts 
were made covering ranges of 0-03, 0-3, 0-5 and 0-7 
per cent. phosphorus, in varying carbon and silicon 
contents. The increasing quantities of phosphorus 











Impact Strength—No standard test of impact strength 
exists, although many empirical forms are in use. 


* Altogether 21 tables are included in Part IT.—Ep. E. 
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were found to improve *uidity and running proper- 
ties of the metal. 

Hitherto, reference to graphite has been exclusively 
to the conventional type of flake graphite, all sizes of 
which are met, or to the temper carbon (rounded nodule) 
type found in malleable irons and only produced 
deliberately, as far as is at present known, by heat- 
treatment of solid iron. Another structure is known, 
occasionally produced in patches in irons otherwise 
containing flake graphite but which have been super- | 
heated or suddenly cooled or chilled. This type of | 
graphite is the finest form of distribution which graphite 
is capable of taking and has now been produced by the 
British Cast Iron Research Association by a special 
treatment of molten iron. Its production is deliberate | 
and not accidental, and it occurs entirely throughout 
the casting, without being accompanied by flake 
graphite. It is known as “ supercooled” graphite 
since it forms in melts which are free from nuclei and 
which therefore crystallise at temperatures some dis- 
tance below those at which normal flake graphite is 
deposited, and as its effect on mechanical properties 
had not hitherto been determined it was considered | 
advisable to try the effect of graphite refinement. The 
process consists essentially in incorporating titanium 
in smal! quantity in the melt, and then treating the 
melt with an oxidising gas, such as carbon dioxide, for 
a short period. Previous work on this structure has 
been confined to irons relatively rich in carbon, in 
which it has been found that the supercooled graphite 
tends to be associated with ferrite, giving a sound, 
dense, but rather soft iron. ‘I! present work, how- 
ever, showed that this graphite can be produced with 
pearlite. 

Discussion of Results.—Apart from the disturbing 
influence of the appearance of white or mottled iron in 
the fracture, it was found, in materials of the low- | 
phosphorus series, that the transverse rupture stress 
and elastic modulus figures tend to fall with increasing 
carbon or silicon contents and with increasing size of 
section. These three factors tend to reinforce each | 
other. That is to say, the influence of section size is 
more marked in the presence of high carbon and silicon 
contents. There is no direct relationship between the 
strength and the modulus of elasticity, though they 
each follow the same general trend. 

The influence of phosphorus up to 0-5 per cent. on 
strength was found to be negligible for irons containing 
3 per cent. carbon. With higher carbon contents it is | 
known that the phosphide tends to segregate in masses 
rather than to form a network. In high-quality irons 
of over 20 tons per square inch ultimate tensile stress, 
phosphorus up to 0-5 per cent. does not greatly influence 
tensile strength, but reduces transverse strength, deflec- 
tion, and resistance to impact. In medium-quality | 
irons, up to grade 2 quality, the presence of phosphorus | 
up to 0-5 per cent. is permissible, provided that the | 
total carbon content is sufficiently low, say below 3-2 per | 
cent., to keep the phosphide in a network formation. 
Graphite refinement, it was found, hax useful possibili- 
ties in giving uniform properties over varying sections | 
and in raising the elastic modulus. It encourages the 
use of medium-carbon irons, the good casting proper- 
ties of which are further improved by the treatment, 
and it yields at the same time good mechanical proper 
ties. 








t-IN. PORTABLE ELECTRIC DRILL.| 


Tne latest addition to the range of Van Dorn Electric 
Tools distributed by Messrs. Black and Decker, Limited, 
Slough, Bucks, is the }-in. portable drill shown in the | 
accompanying illustration, and known as the “Holgun.’’ 
It should be mentioned. however, that the flexible | 
shaft with a hand-grip at the drill is not a permanent 
feature of the tool, but ‘s an optional attachment, | 
enabling holes to be drilled in situations otherwise | 
inaccessible. The standard tool is used with the drill 
held in a three-jaw geared chuck, which is tightened | 
with a key. Even used in this way, the tool can be | 
operated in confined spaces, as the distance from the | 
spindle centre to the outside of the casing is only } in., | 
while the net weight of 2} Ib. and the easy trigger | 
control make it simple to hold and manipulate in one 
hand. The drilling capacity in ordinary steel is } in. 
in diameter, with a no-load spindle speed of 1,700 r.p.m. 
on current of either 110 volts, 240 volts or 250 volts. 
\s the motor is of the universal type either direct 
current or alternating current can be employed. 
The tool can be supplied to run at several other speeds 
between 1,400 r.p.m, and 5,000 r.p.m., while a low- 
speed type for use in drilling such modern hard alloys 
as stainless steel, Monel metal, and so forth is also 
manufactured. This type has a standard speed of 
500 r.p.m., or optionally 750 r.p.m. or 1,000 r.p.m. 

The body is constructed of a light alloy, and consists 
of four parts. The collar on the cover accommodates | 
a thrust ball bearing for the spindle, both races being 
locked in place. The cover itself houses the speed- 





reduction gear and then comes a spigoted diaphragm, | 
not discernible in the illustration, which provides needle 
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roller bearings for the inner end of the spindle, double 
grease-sealed ball bearings for the armature shaft and 
support for the intermediate gear, the ball bearing for 
which is mounted in the gear itself. The spindle is of 
heat-treated alloy steel and is splined to take the gear. 
The pinion on the armature shaft has 12 teeth, this 


| comparatively large number being provided without 


sacrifice of strength. The dark ring seen at the base 
of the cover is an opening leading to the back of the 
ventilating fan, which is mounted on the armature 
shaft immediately behind the diaphragm. This open- 
ing, being practically continuous round the circum- 
ference, eliminates risk of the fan discharge being 
clogged. The fan inlets are screened and are formed 
in the handle, viz., one at each side and one at the top. 
The motor,is, of course, housed in the body, but the bush 
holders, spring, &c., lie inthe upper part of the handle, 
which forms the f urth part of the body. Removal 
of the handle enables the brush ring to be dismounted 
and the commutator and bushes inspected. A two- 


| pole automatic release switch, a locking pin for optional 


use on continuous operation, cord protector and a three- 


| wire cable, i.e., a cable including an earth connection, 


are housed in the base of the handle. The flexible 
attachment shown in the illustration has a length of 
14 in. and the drilling offset is only 4 in. An alter- 
native attachment is a long stiff extension bent at the 
end to angle of 60 deg., the whole resembling in appear- 
ance the spout of a long-nosed oil-can. Like the long 
spout this enables awkward places to be reached. The 


| drive is transmitted to the drill chuck by a flexible steel 
core. Both attachments are readily fixed to the 


Holgun, in place of the direct drilling chuck. 








THE CURTISS-WRIGHT “20” 
PASSENGER AEROPLANE. 


Some particulars of a new passenger-carrying aero- 
plane, which is now under construction by Messrs. 
Curtiss-Wright Corporation, 30, Rockefeller Plaza, New 
York City, have recently come to hand. The machine, 
which is known as the Curtiss-Wright 20, is a twin- 
engined mid-wing monoplane of all-metal stressed-skin 
construction, with day accommodation for 30 pas- 
sengers, though a machine of the same design with 
sleeping accommodation for 20 passengers will sub- 
sequently be produced. The wing span is 108 ft. and 
the wing chord ranges from 16 ft. 6 in. to 5 ft. 6 in. ; 
the length overall is 76 ft. and the designed gross 
weight is 36,000 Ib. In the design of the wing, special 
precautions have been taken to avoid the possibility 


of wing-tip stall, with the resultant loss of aileron | 


control. This has been done by the gradual alteration 
of the aerofoil section from root to tip, combined with 
the moderate washout of the angle of attack. Another 
aerodynamic feature is the use of Curtiss-Wright 
slotted flaps, to assist in taking-off and to reduce the 
landing speed, which is given as 66 m.p.h. 

For high-altitude flying the passenger cabin is of the 
pressure type, designed so that at 20,000 ft. the cabin 


atmosphere corresponds to an altitude of 6,500 ft. To} 


support the internal pressure the cross-section of the 
cabin is made in the form of two intersecting circles, 
the points of intersection being connected by the floor 





Externally, 


which thus serves to tie them together. 
the surface is, of course, faired for aerodynamic reasons, 


as well as for the sake of appearance. The cabin is 
nearly 7 ft. in height, 9 ft. 9 in. wide, and 35 ft. 4 in. 
long, and the floor space amounts to 9-5 sq. ft. per 
passenger. Separate armchairs are provided for each 
passenger. and are arranged in a single row on one side 
of the cabin and in two rows side by side on the other. 
Particular care has been taken to reduce noise and 
vibration in the cabin to a comfortable level, which is 
claimed to be lower than has hitherto been reached in 
passenger aircraft. To this end, dynamically-suspended 
and vibration-absorbing engine mountings have been 
employed. The space available for the carriage of 
luggage, mails and parcels amounts to 600 cub. ft., and 
is located under the cabin floor. Access to the luggage 
space is obtained from the outside through large doors 
which are arranged to facilitate loading from the 
ground. It is pointed out that the whole of this space 
is available for payload, as a separate compartment, 
with a capacity of 75 cub. ft., is provided under the 
wing for the accommodation of batteries, hydraulic oil- 
| supply tanks, de-icer fluid tanks, water tanks, &c. 

| The power plant consists of two Wright 14-cylinder 
double-row Cyclone engines mounted in the wings and 
having a take-off rating of 1,600 h.p. each ; the cruising 
rating is 900 h.p. each. Structurally and aerodynami- 
cally, however, it would be possible to use engines 
developing 2,000 h.p. each. The propellers employed 
are of the Curtiss electric full-feathering constant-speed 
controllable-pitch type. With regard to the power 
plant arrangement, it is claimed that the use of more 
than two engines does not provide additional safety 
| when all conditions of flight are considered. While 
| it is true that when cruising, particularly over water, 
|a four-engined aeroplane capable of flying on any two 
|engines would be less likely to have to land than a 
| twin-engined machine, this is not the governing con- 
| sideration in land transport. It is concluded that the 
safety of two-engined and four-engined aeroplanes 
operating over land, as in the United States, are practi- 
cally equal, both types providing great safety when 
using modern engines of high reliability. As of the 
aircraft accidents in the United States for the 1936-37 
period 19 per cent. were due to the landing gear, 
special attention has been given to this component in 
the case of the Curtiss-Wright 20. Oleo tubes of long 
stroke have been incorporated and this has enabled 
a test drop from a height of 42 in. to be sustained 
without damage. This is equivalent to a descent at 
the rate of 900 ft. per minute, which is far higher than 
would normally be used or required. In addition, the 
landing gear is located more forward than usual and 
this, it is stated, will effectively prevent the machine 
from turning over on to its nose with the full appli- 
cation of the brakes. Another safety precaution which 
may be mentioned is the location of the fuel tanks in 
the wings outboard of the engines. Thus the only 
fuel to enter the fuselage is that passing through one 
cross-feed line, which is constructed of heavy stainless 
steel. 

The principal features affecting economical operation 
in service are saving in empty weight to enable a larger 
proportion of useful load to be carried, reduction of 
drag to give a higher speed for a given power, and 
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CAM-OPERATED SWITCH FOR MACHINE TOOLS. 


MESSRS. BROOKHIRST SWITCHGEAR, LIMITED, CHESTER. 
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Fic. 6. Swircn with Arc SHIELDS REMOVED. 


convenience for the operators. The first of these has|that the twin-engine arrangement, by reducing and 
been secured by careful attention to structural design | facilitating maintenance, tends to reduce the operating 
and by the use of two large engines in place of | costs, as also does the easy access provided to the 
four smaller ones. This feature also serves to reduce | luggage compartment. ; 

drag. which is further reduced by the use of flush| As previously stated, the machine is now under 
riveting, the elimination of projecting air scoops, the | construction, but it is expected to be ready for flight 
use of a special low-drag engine cowling, and a good | early next year. The following are the estimated 
streamline form for the fuselage. It is also claimed | performance data :—Maximum level speed at 12,000 ft., 








749 


237 m.p.h.; cruising speed, 200 m.p.h. at 10,000 ft. 
and 210 m.p.h. at 20,000 ft.; ceiling, with single 
engine, 14,800 ft.; and take-off distance over a 50-ft. 
obstacle, 1,725 ft. The operating cost is estimated at 
1-41 cents per 200 Ib. unit per mile. 








CAM-OPERATED SWITCH FOR 
MACHINE TOOLS. 


| A CaM-OPERATED control switch, which has been 
| specially designed for use with electrically-driven tools 
|or other machines on which a multi-speed reversing 
| motor or more than one motor is employed, has recently 
| been placed on the market by Messrs. Brookhirst 
| Switchgear, Limited, Chester. Its construction will be 
| clear from Figs. 1 to 4, which represent a switch provid- 
|ing four-speed selection, and forward and “ plug” 
| reversing for a 3-h.p. motor. Fig. 5 illustrates the 
general appearance of the switch, while Fig. 6 shows the 
| fixed and moving contacts. 
It will be gathered from these illustrations that the 
switch comprises a number of rocker arms a, which 
| carry triple-pole double-break contacts 6 at each end. 
| These arms are borne in Oilite bearing bushes, and 
|earry two extensions which are fitted with rollers. 
| These rollers bear on hardened-steel cams ¢, which are 
| fabricated from accurate stampings and are mounted 
}on a steel shaft. The shaft is connected to the opera- 
| ting handles through an easily withdrawable dog clutch 
|d. In general, the number of switch positions is limited 
| to six per shaft. If more are required, two concentric 
| shafts are used, the inner rotating in an Oilite bearing 
|in the outer. The rotation of the camshaft gives a 
| positive movement to the rocker arm, the use of in 
| dividual springs being obviated. 
| The moving contacts 6 are of half-round hard-drawn 
| copper, and are spring-loaded. They are held in position 
by a centring pin, the withdrawal of which enables 
| them to be released and easily removed. The fixed 
| contacts e are hexagonal plates, which are screwed into 
| brass terminal posts. These posts extend through the 
| moulded bakelite base to form the terminal connec 
tions f. Are shields separate the contacts in 
each pole and can be removed en bloc, so that inspec 
tion and maintenance can be effected. The electrical! 
creepage between contacts of opposite phases is not 
less than } in., and the double break on switching is 
& in. A compression spring-controlled check cam is 
fitted on each operating shaft, and if the operation is 
relatively infrequent, such as for speed selection, this 
| is of steel-ball notching type, as shown at g. Wher: 
reversing and plugging has to be controlled, it is 
advisable, however, to use a double-roller cam, «as 
indicated at h. 

The switch is designed for fitting into a suitable 
cavity on the tool, the minimum size of which should 
be 10 in. by 7 in. by 6 in. deep. The length, of course, 
depends on the number of cam positions, Care has 
been taken in the design to ensure easy installation, 
inspection, and maintenance, The operating-handle 
assembly can be easily disconnected from the switch 
| mechanism to enable the complete rocker-arm assemb)) 
| to be withdrawn from the cavity. No tools are require« 
|to dismantle the moving contacts, which can be with 
drawn and replaced by hand, while the fixed contacts 
'can be removed with the help of an ordinary spanner. 
All parts are interchangeable. 








THE PUBLIC HEALTH SERVICES 
CONGRESS. 


(Concluded from page 692.) 
SewaGe Disposat AnD River Poiivtion. 


| Own the morning of November 18 a meeting, sponsored 
by the Institute of Sewage Purification, was held 
in Hall 3, with the president-elect, Dr. H. T. Calvert, 
M.B.E., in the chair, at which a paper was read 
|by Mr. John H. Garner, B.Sc., Chief Inspector, 
| West Riding of Yorkshire Rivers Board. The author 
| alluded, in his opening remarks, to the Act of Parlia- 
|ment which came into force in April last, and quoted 
| from it clauses relating to sewage effluents passed into 
| streams or rivers from any new sewage works to be 
| constructed. He presumed that the words used—‘‘ in- 
cluding storm and other waters ”—indicated flows up 
|to six times the dry-weather flow of sewage, based on 
|40 gallons per head of population per twenty-four 
|hours. The Royal Commission on Sewage Disposal 
recommended that some central authority should 
adjudicate in matters now left, by this Act, to agree- 
ment between the various sewage boards and the local 
river conservators concerned; with appeal, failing 
agreement, to the Ministry of Health. In connection 
with the legal aspects of the subject of the purity of 
effluents, the author drew attention to the fact that the 
stage of purification, at which an effluent ceased to be 
sewage matter, was not defined. He asked why, in 


| 











750 ENGINEERING. 


view of the measure of agreement arrived at before | Iron flooring had been tried, but tended to become 
the passing of the last Act, it had been found necessary | slippery with oil. Asphalt mixtures should be avoided 
to supplement the Royal Commission's standards by | in garages and marshalling yards, owing to the deteriora- 
the inclusion of a putrescibility test; and doubted | ting effect which petrol had on them. Petrol and 
whether compliance would be possible with the recom- | grease interceptors should be fitted to all gullies 
mendations as to purification standards as well as this | communicating with main drains. To provide 4 
test. In dealing with storm waters, difficulties were | pressure of 80 lb. to 100 lb. per square inch for the 
experienced in maintaining the standards of purification | washing water, boosting would in most cases be neces- 
when overflow valves came into operation and it|sary. An air-raid shelter for 50 persons could be 
might be easier to accomplish the desired objects if | advantageously incorporated in any new garage, as 
centralisation of sewage treatment took place, as was | well as a training compartment for decontamination 
evidently contemplated under the new Act; as an| work. The provision of heating units for vehicles 
equalising effect on sewage flows might result therefrom, | facilitated starting in cold weather. 

provided that financial resources were adequate to a Bi a Py H 
provide for centralisation. #48 IN THE Service oF Pustic Heactu. 


Arm Rarp Precautions anv SewaGe UNDERTAKINGS, 


the meetings held was under the auspices of the 
Institution of Gas Engineers, with Mr. Robert Rob- 
lertson, president of that Institution, in the chair. 
Two papers were read, of which one was by Mr. W. L. 
Howe, of Nottingham, and was entitled “‘ Gas in the 


Mr. John H. Garner’s paper was followed by one 
read by Mr. F. W. Allen, of the Corporation Sewage 
Department, Bolton, on the subject of “ Air Raid 
Precautions as applied to Sewage Undertakings.” In 
the main, his recommendations followed closely 2 | Service of Public Health.” 


those given in an carller paper, read under the auspices | As an example of what had been accomplished in 
of the British Waterworks Association, dealing with the | |). Nottingham cen, Win. aus chal tie Uae that 
precautions necessary to safeguard water supply. The although five years ago there existed there no central- 
author expressed some concern on the part of sewage heating unit fired by town gas, there were now over 
works managers as to the effect on their staff, and on | 250 i Tact Ea: Nantphel a Sm cuttatienienaiini 
sewage processes, of washing poison gas from the streets onal SA aleteteanh of the aneis par me The 
into sewers. The term “ gas’ was conveniently used, mae af tals ema tm this counters Nad an i 
but was not strictly accurate, since some of the war in cutees Se ocr io agnor the | on - 
gases were solids and liquids. The maximum quantity | ond a poe art to e060 million heme Gee poh, a 
of liquid gas which could be discharged from one with eu fies of siete to fenaiene which tended 
aeroplane into the streets of a town he estimated at to Meee Sedieideal pmcnne sien. 16 eee estimated 
88 gallons, a portion of which could be decomposed thet ‘weet Gal tecnt pore a ant, ok’ tan 
by bleaching powder, before being hosed to the drains, wr : “ , , “8 A : 

: efficiency in domestic grates, was still consumed at 
the remainder dissolving slowly. A dangerous con- the site sl Guillien tens ver enntin. tecducin 
centration of mustard gas might escape hydrolysation | 9,000 million ees This Sek be sapieesll to ae 
and set up vapour inside the sewer, affecting the 1 "300 million hermes of town gas, to the great advan- 
men who would have to work there, after a raid, and |,’ tel, ee , 

, : tage of public health. Gas had been preferred in 
the engineer responsible for sewer maintenance. should chants Hail wablle institutions of late. for heatite end 
be advised by the official in charge of decontamination, |" : I all , ne 

: cooking purposes. In a typical block of 52 flats 
where mustard gas had been hosed to sewers so that build for ened peante he died @ ms consmantien. for 
suitable protection could be provided for these men gen’ peop vd 8 — 

1. | all purposes, of 4,750 therms per block per annum, 

undertaking repairs. The importance of maintaining : : , hoe ‘ 
continuous hot-water supply being furnished from a 
pumping stations at work was stressed, to guard against central gas-fired boiler plant The average consamp- 
overtiows occurring to the peril of those taking refuge tion tended to be higher than this in other blocks 


On the afternoon of Friday, November 18, one of | 
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CATALOGUES. 


Dryers.—Messrs. Head, Wrightson and Company, 


Stockton Forge, Norton-road, Stockton-on-Tees, have 


sent us a copy of their new booklet dealing with the 
Ruggles-Coles Dryers manufectured by them for over 


| 
40 vears. 


| Machine Tools.—We have received from Messrs. Soag 

Machine Tools, Limited, Juxon-street, London, 8.E.1], 
a copy of their latest stock list of new and rebuilt machine 
tools, the majority of which can be supplied from stock 
in this country. 


Marine Auziliaries Control—A catalogue received 
from Messrs. Brookhirst Switchgear, Limited, North- 
gate Works, Chester, deals with their electrical contro: 
| systems as applied to ships’ auxiliaries and includes some 
excellent illustrations of plant installed. 


Light and Heat.—From Messrs. Mortimer Gall and 
|Company, Limited, 115-117, Cannon-street, London, 
E.C.4, we have received a copy of a brochure, with the 
above title, which explains the advantages to be derived 
from obtaining expert opinion on such matters. 


| Marine Craft Switchboards—A new leaflet dealing 
| specifically with switchboards, panels, fuse-boxes and 
control boards for marine craft has been received from 
Messrs. C.A.V.-Bosch, Limited, Acton, London, W.3, 
and illustrates the extent of their manufactures. 


Winches for Clothes Racks.—Messrs. The London 
Electric Firm, Brighton-road, South Croydon, Surrey, 
manufacture winches, pulleys and other equipment, 
having a lifting capacity up to 2} cwt., for raising and 
lowering racks of coat hangers for drying the wet clothes 
of workmen in factories. 


Geared Couplings.—Messrs. The Moss Gear Company, 
Limited, Crown Works, Tyburn, Birmingham, descrilx 
and illustrate, in a brochure just issued, the advantages 
of their geared couplings in compensating for errors in 
alignment of shafting and also in resisting shocks arising 
from sudden reversals. 


Rolling-Mill Equipment.—A new bulleti: iss ~1 by 
Messrs. General Electric Company, Limited, May aet 
House, Kingsway, London, W.C.2, contains interes.ing 
particulars of electrical equipments for rolling-mill opera - 
tion, supplied by the company to various parts of the 
world, from their Witton Works. Birmingham. 


Heating Appliances.—Messrs. General Electric Com- 
ny, Limited, Magnet House, Kingsway, London, 
y.C.2, in view of the increased tendency towards electric 
heating for industrial work, have issued a new catalogue 





in collars and basements. : tenanted by families. In swimming pools greater | 
GARAGES FOR CLEANSING AND TRANSPORT cleanliness resulted from the use of gas for heating | 
UNDERTAKINGS. and drying, and the cost for one season in a pool with | 
On the same afternoon a further meeting was held | a capacity of 70,000 gallons, recently converted to gas, | 
under the auspices of the Institution of Municipal and | was reduced from 480/. to 118/. A communal wash- | 
County Engineers. The paper read on this occasion | house in Manchester averaged 1-65 therms per person 
was entitled “ Garage Accommodation for Cleansing | using it for laundry, rinsing and drying. The cost | 
and Transport Undertakings,” and the author, Mr. J. L.| of cooking meals fer 150 students and staff in a 
Beckett, 1. Inst.C.E., Borough Engineer and Surveyor, | Nottingham University hostel was less than Id, per 
Burnley, expressed the opinion that one large depot | head per day. For cremation purposes the cost of 
was preferable to two. This was so although the larger | gas consumed was at the rate of 4 therms per case. 
authorities might have separate service departments to | In concluding his paper, the author cited the example 
deal with cleansing and highway transport vehicles, | of Sheffield, where an improvement of the atmosphere | 
as this provided for greater efficiency in the engineering | had been achieved by the displacement of solid fuel 
services to be rendered. In some cases within his| by gas for industrial undertakings, the consumption 
knowledge, engineering work was carried out by the|of gas having increased by 3,000 million cub. ft. 
passenger-transport undertaking when the latter was | in six years, which was equivalent to the replacement 
in the hands of the same local authority, the work in | of 200,000 tons per annum of raw coal. 
the municipal garages being restricted to maintenance | 
and upkeep only. To avoid dead-mileage, the central 
garage should, obviously, be sited close to the town On Saturday, November 19, a students’ session of the 
centre, but advantages would accrue in matters of | Institution of Municipal and County Engineers was 
heating and staffing, if the site were near the council's | held with Mr. R. B. Donald, City Engineer and presi- 
incinerating and sewage plants. Due consideration | dent of the Institution, in the chair, At this a paper 
should be given to the question of extensions, which | was read by Mr. F. H. Heaton, Stud. Inst. M. & Cy. E., 
were always to be expected to the extent of, say,| this contribution having been selected as a result 
25 per cent. to 50 per cent. of the original area, and also | of a competition and awarded a prize of ten guineas. 
of mancuvring room. A site in some unimportant | The paper dealt with “ The Principles in the Design | 
street was to be preferred to one in a main thorough- | of Sewage Works for a Town of about 20,000 Popu- | 
fare, and A.R.P. work had now to be associated with | lation.” The author, in outlining the methods of | 
these depots. A fair average allowance for all types | sewage disposal advocated, cited as a feature of modern | 
of vehicles to be garaged would be eight vehicles per | practice the prompt removal of sludge and gave a 
10,000 of population. Steam rollers need not be | preference to percolating filters over land treatment 
included in this computation. A suitable parking | or the activated-sludge system for a scheme of the 
lay-out provided for rows of vehicles, garaged at an/|size under consideration. The lay-out advocated 
angle, with clear aisles, and involved an area of | included a small lake with cascades to serve the dual 
440 sq. ft. per vehicle. This permitted of easy | purpose of increased amenity and the aeration of the 
maneuvring in the event of emergency. A single- | effluent. Mechanical rakes were not justified, he con- 
storey building with sloped floor was adequate, but | sidered, in a plant of this size, the quantity of screenings 
if office accommodation were included, this might be | averaging only 1 cub. ft. to 3 cub. ft. per million 
on a second floor, In large garages, where valuable | gallons of sewage. 
stores were kept, provision for a caretaker should be| Detritus tanks and grit channels should limit the 
included. Messrooms and drying rooms were an asset, | velocity of flow to } ft. per second or less. In upward- 
adding to the comfort of staff, Direct roof lighting was | flow tanks a rate of 5 ft. per hour was recommended, 
advisable, tiling or glazed bricks for the internal | with 7} ft. per hour for horizontal-flow tanks. Chemical | 
walls supplementing this if financial considerations per- | precipitation was not recommended unless trade wastes 
mitted. With clear spans of 80 ft. in all directions, | were encountered. Ministry of Health requirements | 
there was no disadvantage in stanchions to support | involved provision for the treatment of three times 
the roof in sections ; this tended to cheapen construc- | the dry-weather flow, and storm-water tanks for the 
tion costs. Exposed steelwork in a garage required | excess up to six times that flow. A design put forward 
considerable maintenance, owing to the fumes of | for a storm-water overflow chamber had a weir provided 
combustion, and concrete roofing might well be con- | with guides to force water over the sill. If sewage had 
sidered, Glazed roofing areas might extend to 25 per | to be pumped, duplicate sets of vertical-spindle centri- 
cent. of the whole. Concrete floors, 6 in. to 8 in. in| fugal pumps, operated by motors, should be provided, 
thickness, need not be reinforced to carry their load. |! and the stand-by set could then deal with storm flow. 


StTupDENTs’ Session. 














section which illustrates and describes equipment for 
this purpose, of which they are the manufacturers. 
Pistons and Rings.—A very detailed catalogue and 
price list of their manufactures, received from Messrs. 
Wellworthy Piston Rings, Limited, Radial Works, Lym 


| ington, Hants, is intended for dealers and distributors 


in the motor trade who may require to make reference 
to the pistons and rings for any particular type of vehicle. 


Homogenisers._-Messrs. The Brush Electrical Engi 
neering Company, Limited, Falcon Works, Loughborough. 
manufacture a special valve which, applied to homo 
genisers, renders these machines capable of handling 
products with a wide range of viscosities. A brochure 
received from the firm gives full particulars of these 
fittings. 

Metal Rectifiers.—-A descriptive pamphlet relating to 
metal rectifiers for electrostatic processes, made by 
Messrs. Westinghouse Brake and Signal Company, 
Limited, 82, York-way, King’s Cross, Lendon, N.1, has 
been sent to us. Forthese rectifiers the claims are made 
that they are compact and silent in operation, as well 
as low in maintenance cost. 


Circular-Saw Benches._—A feature of the new electrically 
driven dimension-saw bench manufactured by Messrs. 
Thos. Robinson, Railway Works, Rochdale, is that the 
graduations are on the fence and not on the table, where 
they are liable to be worn away. ‘A leaflet recently 
received describes the machine in question and deals with 
other advantages it possesses. 


A Steels.—Messrs. English Steel Corporation, 
Limited, Vickers Works, Sheffield, have furnished us 
with a copy of a new catalogue dealing with their 
“ Vibrac ’’ nickel-chrome, molybdenum, alloy steel, its 
properties, characteristics, and uses. A stress-strain 
diagram shows that an elastic limit of 68 tons per square 
inch is obtained with this alloy steel. 


Milling Machines.—_We have received leaflets relating 
to milling machines made by Messrs. Jos. Koepfer anc 
Séhne, G.m.b.H., Furtwangen, Germany, which cover a 
wide range of milling and hobbing work mostly of the 
smaller sizes. These are to hand from the firm’s British 
representatives, Messrs. E. H. Jones (Machine Tools). 
Limited, Edgware-road, The Hyde, London, N.W.9. 


Screw-Type Fans.—Messrs. Davidson and Company. 
Limited, Sirocco Engineering Works, Belfast, hav: 
supplied us with a copy of a new publication devoted 
to a description of their “‘ Aeroto " screw fans for which 
a high mechanical efficiency has been certified on test 
by the National Physical Laboratory. This is combined 
with the overload capacity common to the axial flow 
type of fan. 

Steel Pipes.—We have received from Messrs. Stewarts 
and Lloyds, Limited, Winchester House, Old Broad-street. 
London, E.C., a handsomely-bound catalogue, divided 
into three sections and totalling over 200 pages. This 
catalogue provides a great amount of useful technical 
information in addition to data regarding the firm's 
products. A time-saving feature is the provision of 
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DEc. 30, 1938. 


THE AIRSHIP “GRAF ZEPPELIN.” 


Tue new German airship, which successfully | ever, that the export of helium from the United 
completed an eight-hour trial flight, on September 14 | States was afterwards prohibited, and the trials were, 
last, is the second to bear the name Graf Zeppelin, | therefore, carried out with hydrogen. 
the first Graf Zeppelin, although still to be seen at | nection, it may be of interest to mention that, as 


Frankfurt-on-Main Airport, being now used as a 
national exhibit. The new airship, officially desig- 
nated the LZ 130, was constructed by Messrs. 
Luftschiffbau Zeppelin, G.m.b.H., at Friedrichs- 
hafen, on Lake Constance, and is the 119th airship 
to be built in Germany, her serial number being 
accounted for by the fact that 11 designs have been 
prepared for airships which were not actually con- 
structed. She will be taken over by the Deutsche 





Fic. 1. Rines Bere 
Zeppelin Reederei, and was designed for carrying 
passengers, mails and freight between Europe and 
South and North America. In general dimensions, 
she is a sister ship to the ill-fated Hindenburg, which, 
after having made 37 long-distance flights, was 
destroyed by fire during landing operations at 
Lakehurst, New York, in May, 1937. 

The LZ 130 was commenced during the spring of 
1936, and her construction was well advanced when 
the disaster to the Hindenburg occurred, the dis- 
aster being attributed to the ignition of the hydrogen 
by a spark resulting from the static charge on the 
airship. Work on the LZ 130 was suspended for 


| 


| 
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70 Ib. per 1,000 cubic feet, while that of helium | be seen in Fig. 10,0n Plate XXXVI. Evenly spaced 
is from 60 Ib. to 64 1b. It will be remembered, how- | between the main rings are 32 intermediate rings of 
lighter section, anc secured to the rings are 36 longi- 
|tudinal members ‘shich extend over the whole 
length of the vessel; both types of ring can be 
seen in Fig. 7, on page 753, and in Fig. 10, on Plate 
XXXVI. Aspecial steel and aluminium alloy, com- 
bining high strength with low weight, has been used 
throughout, and all superfluous metal has been 
removed by drilling, &c. At the stern the frame- 
work has been strengthened by the incorporation 
of a cruciform structure, shown in Fig. 2, below. 
which carries and distributes the loads from the 
rudders and elevators and their stabilising fins. 
Other parts of the structure which are specially 


In this con- | 


a result of experiments carried out on model airships 
in atmospheric conditions artificially made to re- 
semble those existing at Lakehurst at the time of 
the Hindenburg disaster, apparatus has been fitted 
in the LZ 130 to indicate both the static charge on 
the airship and the electrical potential of the atmo- 
sphere surrounding it. This apparatus, it is thought, 
would have prevented the disaster to the Hindenburg 
had it been fitted on that vessel. At present, since 
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Fic. 2, Inrerion oF Hutt, SHowrna Axtat Corripor, 
hydrogen is employed in the new airship, the German , strengthened, are the keel portions of the rings and 
Air Ministry will not permit it to carry passengers | frames, which are braced to support the weight of 
or to cruise beyond the German frontiers. fuel tanks, water-ballast containers, &c. A light 
The principal dimensions, weights, &c., of the | superstructure built on to the keel portions under 
Graf Zeppelin are as follows : Length overall, 803 ft., | the fifth and sixth gas-bag compartments, and shown 
maximum diameter 135 ft., normal gas capacity | in Fig. 9, on Plate XXXVI, carries the passenger 
| 6,700,000 cub. ft., fuel capacity 66 tons, deadweight | accommodation, a plan of which is given in Fig. 8, 
| 143 tons, total lift with hydrogen 235 tons, and total | on page 753. 
| lift with helium 200—208 tons. It will be seen| A catwalk, or axial corridor, runs along the 
from these data that the substitution of helium for | centre line of the airship from the nose to the tail, 
hydrogen would result in a loss of pay-load of from | as shown in Fig. 2, and thus enables the crew to 
27 tons to 35 tons. With the engines running at | inspect the gas bags, valves and operating wires. 
about two-thirds full power, a cruising speed of |The catwalk is an open girder framework of tri- 





several months, and was only resumed when Dr. | 78 miles per hour can be maintained on long voyages, | angular section, and is held in its axial position by 


Hugo Eckener, chairman of Messrs. Luftschiffbau | the range at that speed being 8,700 miles. 
Zeppelin, obtained a permit for the supply of helium | engines opened out, the maximum speed is 84 miles | hull. 
The decision made to | per hour. 


from the United States. 
change over from hydrogen, for which the airship had 


With the | radial wiring connected to the ring frames of the 
Light-metal ladders . fitted inside vertical 
|trunks between the gas bags, give access to the 


Another catwalk, shown under 


In construction, as may be seen from the photo- | axial corridor. 


heen designed, to helium, rendered it necessary to | graphs, reproduced on this page, on pages 752, 753 | construction in Fig. 12, on Plate XXXVI, runs along 
redesign the passenger and freight accommodation | and 764, and on Plate XXXVI, the LZ 130 is gener- | the keel for the whole length of the airship and this 
and also involved certain minor alterations in the | ally similar to earlier Zeppelin airships. The hull, | forms the main corridor connecting the control car 
structural lay-out of the hull, owing to the loss of | which is of good streamline form, as shown in Fig. 5,| with the passenger accommodation, the crew's 


lift occasioned by the change. 


Actually, the lifting | on page 752, is built up on 15 main lattice-work rings, | quarters, the freight and stores compartments, &c., 
power of hydrogen amounts, in practice, to about | braced diametrically with tension wires, which can! and also with an auxiliary control room located in 
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Fic. 3. Srpe. View or 


the lower rudder fin. The keel cat-walk also gives 
access to the four engine gondolas by way of cat- 
walks running at right angles on the insides of the 
ring frames to doors in the hull, one of which can 
been seen in Fig. 16, on page 764. From these 
doors light: ladder gangways lead to the gondola 
entrance doors. 

In connection with the hull structure, it may be 
of interest to explain that all the members, including 
both the rings and longitudinals, were built up and 
riveted into sections in a frame shop and transferred 
to the main shed in which the airship was erected. 
Fig. J» illustrates the operation of building up 
the rings onthe floor of the main shed before the 
erection of the hull was commenced. The ring 
sections were laid out horizontally and joined to- 
gether on an adjustable jig which was also used to 
support them as they were hoisted and fitted into 
position in the airship hull. Fig. 6, 
shows the building up of the rings in the main erec- 
tion shed, at a later stage of the work, and Fig. 9, 
on Plate XXXVI, shows the adjustable jig in use on 
the main structure. When the rings were in position 
and connected to the longitudinals, the radial tension 
wires were fitted and tightened up, this being done 
before the supporting jig had been removed and 
lowered to the ground, ready for the next ring. The 
work of erection proceeded from the centre to the 
ends of the hull, the bow and tail sections being 
built up separately on the ground and hoisted into 
position to complete the structure. Fig. 7 shows 
the erection of the tail section completed. 

The hull of the airship is divided up into 16 com 
partments for the gas bags, the compartments being 
lined with a taut cord network, which can be seen 
in Fig. 10, on the Plate, to prevent the bags from 
coming into contact with the girders. Between the 
network and the outer covering of the hull is an 
air space, which acts as an insulator against the 
sun's rays and also assists in ventilation. The gas 


opposite, 


bags are carefully hung and fitted into the com- 
partments, the lift of the gas being transmitted at 
an even pressure on to the upper framework of the 


Moorine Cone. Fic. 4. 




















Fie 5. ATRSHIP 
hull. The bottoms of the bags float loosely, bulging 
towards the lower part of the airship, according to 
the degree of inflation. The total area of material 
required for the 16 gas bags was 57,000 sq. m. (68,200 
sq. yards), and it is understood that a special cellu- 
lose material was woven into the fabric to reduce its 
permeability. Automatic valves are, of 
fitted to the gas bags to prevent the internal 
pressure from becoming excessive, owing to an 
increase in the temperature of the gas or in the 
altitude of the airship. It should he mentioned 


release 
course, 


| gas valves are provided for the discharge of the gas 


that only 14 of the gas bags are fitted with auto- 
matic release valves, the smaller conical bags in the | 
nose and tail being sufficiently strong to withstand | 


the changes in gas pressure to which they are sub- 


jected. In addition to the automatic valves, large 





on TRIAL FLIGHT. 


when necessary for navigational purposes, these 
valves being operated by light cables led along the 
hull over a system of grooved pulleys from the 
control car. Both the automatic and mechanicallv- 
operated valves are fitted in the gas bags at a 
height which renders them from the 
central cat-walk. The gas is discharged from them 
into seven ventilating trunks which rise vertically 
from the under side of the gas bags to external cowls 
on the hull. The ventilating trunks are most clearly 
shown in Figs. 9 and 10, on Plate XXXVI, but are 
also visible in other illustrations. The outer covering 
of the hull consists of a strong fabric rendered weather- 
proof by the application af several coats of alumi- 
nium lacquer, the reflecting surface thus forme:! 


accessible 
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serving to diminish the heating effect of the sun’s | 
rays. The area of the material used for the outer | 
covering amounts to 28,000 sq. m. (33,450 sq. yards). | 
Fig. 4, on page 752 and Fig. 10, show the outer 
cover being applied to the nose and the central 
part of the hull, respectively. 

For propelling the airship, four Daimler-Benz 
Diesel engines, each developing 800-1,150 h.p., 
are installed in four gondolas outside the hull, | 
two of the gondolas being visible in Fig. 16, on 
page 764. The gondolas are suspended from the 
hull by streamlined stays and tension wires, com- 
munication with the hull being effected by means | 
of the ladder gangways previously mentioned. The 
engines are of the 12-cylinder Vee-type, using heavy- 
oil fuel, the advantages of which for commercial 
transport work are obvious. The engines each 


drive directly a tractor airscrew located in front of 
the gondola, this arrangement differing from that 
employed in the Hindenburg, in which pusher air. 
screws located at the after ends of the gondolas were 
used. The change was made because the tractor 
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Fie. 7. 


Reading & 
Writing Room 


airscrew arrangement facilitated the fitting of 
apparatus for condensing the water vapour in the 
engine exhaust gases. The weight of the water 
which can be recovered in this way slightly exceeds 
that of the fuel consumed, and it is, therefore, pos- 
sible to keep the weight of the airship constant 
throughout a long flight without discharging gas. 
It should be mentioned that the two forward engines 
are fitted with fixed four-bladed airscrews, while 
for the after engines, experiments are being carried 
out with variable-pitch three-bladed airscrews. The 
auxiliary power units consist of two small Diesel 
engines installed in the hull on opposite sides of the 
keel cat-walk. These engines drive generators sup- 
plying current for lighting, heating, cooking and 
air conditioning, and the exhaust gases are used to 
heat a cooking range in the galley. 

Under the bow of the airship, and fitted into the 
keel frames of the fourth section from the nose, is 
the control car, from which a clear view is obtained 
in all directions under the hull. The car, the in- 
terior of which is illustrated in Fig. 15, on page 764, 








Tart FRAMEWORK READY FOR ERECTION. 


is divided into forward and after compartments, the 
former containing all the apparatus and instruments 
necessary for navigational purposes. Right forward 
in this compartment is the steering wheel, shown 
on the right in Fig. 15, and operating twin. rudders 
at the stern ; a course indicator, gyro compass and 
magnetic compass are mounted above the steering 
wheel. On the port side, and shown on the left in 
| Fig. 15, is a wheel operating the twin elevators, 
|and adjacent to this are the altimeter and the alti- 
meter vernier ; below it is a servo-motor for auto- 
matic altitude control. ‘The other instruments pro- 
vided include a variameter, showing the rise and 
fall of the airship, inclinometer, tachometer, air- 
speed indicator, drift indicator and bow-force in- 
dicator. Internal communications from the control 
car include four engine telegraphs to the gondolas, 
voice-pipe communication with the interior of the 
airship and with the auxiliary control station, which, 
as already mentioned, is located inside the lower fin 
at the stern. From this auxiliary control station, 
the interior of which is illustrated in Fig. 14, on 
Plate XXXVI, the rudders and elevators can be 
operated independently in the event of a failure of 
the means provided for operating them from the 
control car. Fig. 11, on Plate XXXVI, shows the 
cables for operating the rudder and elevators from 
the main control car and Fig. 13 shows the means 
provided for adjusting these cables. The forward 
compartment of the control car also contains the 
controls from the gas valves and for the discharge 
of water ballast, which are located in racks just 
above the level of the operator’s head, as shown in 
Fig. 15, on page 764, so as not to obstruct his vision. 
The control handles, which are coloured white for 
ballast and red for gas, are connected to the various 
valves through wire cables and a system of grooved 
pulleys above the keel cat-walk. The conditions 
prevailing in each of the 16 gas bags are indicated 
on instrument panels, the instruments including 
manometers, thermometers, and fullness indicators. 
The after compartment of the control car is used 
as a chart room. 

The passenger accommodation is built into the 
hull just aft of the control car and forward of the 
first pair of engine gondolas. The general arrange- 
ment of the accommodation is illustrated by the 





plan which is reproduced in Fig. 8, on this page. It 








comprises a dining saloon running athwartship and 
capable of seating 38 persons. 
at each end leads down to a reception-room and a 
reading and writing room, which are situated on 
the port and starboard There is also a 
separate smoking-room, as shown. Lighting, during 
the daytime, is provided by two rows of large win- 
dows let into the outer covering of the hull and 
recessed inwards towards a, bulwark and rail over 
which passengers can see the country or sea above 
which they are travelling. There are 19 double- 
berth cabins for the 38 passengers who will be 
carried when a supply of helium can be arranged for. 
\ll cabins have hot and cold running water and are 
supplied with warmed and conditioned air, which 
can be controlled by the passengers. The crew's 
(quarters are formed by fabric compartments situated 
on each side of the keel cat-walk. They comprise 
two-berth and four-berth cabins fitted with bunks 
and screened at the entrances with curtains. The 
airship’s complement consists of 52 officers and men. 

A point in connection with the handling of large 
airships. on the ground may be referred to here. 
It will be remembered that the British airships were 
moored to high stationary masts by methods which 
avoided the necessity for a large ground crew, and 
allowed the airship to swing safely from the top of 
the ma st at a considerable height from the ground. 
This nethod was adopted to suit the prevailing 
wind and weather conditions in this country. At 
Frankfurt and Friedrichshafen, on the other hand, 
the weather conditions are more favourable to 
ground landings, and in Germany, therefore, use is 


sides, 


shed before a flight and return it to the shed after- 
wards. The mooring mast is mounted on a truck 
which runs on rails for a distance of some 300 yards 
from the shed, and the airship, attached to the mast, 
is drawn out of the shed by pushing the mast along | 
the track, being guided and steadied during the 
movement by the ground crew walking on cach side 
and holding ropes secured to the hull. For carrying 
out this operation, the ballast is adjusted so that the | 


A flight of four steps | 


[opens seenegee of the British Zeppelin Syndicate, 
| c/o ¢ 


made of low movable mooring masts, with ground | 
crews of some 400 men to take the airship from its | 
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| It may be of interest to mention that air sipknoee | 
is not experienced by passengers in Zeppelin air- 
ships. In bad weather, the airship will roll slightly, 
but equilibrium is rapidly re-established and the | 
motion is in no way comparable with the rolling of 
a steamship in a heavy sea. We understand that, | 
during 1936, the Hindenburg made 10 round trips 
from Germany to North America, the journeys being | 
carried out to a planned schedule. During one of | 
these voyages, the airship encountered what is | 
described as one of the worst hurricanes experienced | 
on the North American coast in recent years. The | 
pilot, however, deliberately sailed into the hurricane | 
in order to take advantage of a following wind, and | 
on, this occasion the speed of the airship over the | 
sea reached 180 miles per hour. It is stated that the | 
passengers were unaware of the severity of the | 
| weather until they observed the condition of the | 
sea. 
In conclusion, it may be remarked that, should 
the international situation improve, as it is hoped it 
will, so ¢s to permit of the export of helium from the 

| United States for use in commercial airships, there 
appears to be no reason wii) the new Graf Zeppelin 
|should not have at least as long and as useful a 
lcareer as that of the former airship bearing that 
We are indebted to Major Harry Edmonds, 








| name. 


Marine Engineer, Grand-buildings, 
Trafalgar-square, London, W.C.2, for the information | 


jon which the above article is based and for the | 


photographs from which the illustrations have been | 
prepared. 


| 
RIVER-CONTROL PROBLEMS. | 


By Dr. Hersert Caatiey, M.Inst.C.E. 








(Concluded from page 742.) 


Vil.—Srapiurtry or Drepagp Cuts. 


One of the most perplexing matters which the | 
conservancy engineer has to handle in silt-bearing | 
rivers is the stability of a dredged cut. In some | 
cases the work of dredging may be annulled after 
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If the channels are broad, we may assume that 
the hydraulic radius is equal to the mean depth. 
Let both channels have the same breadth b. Then, 
for equal discharges, 

ry.bd, ty h d, 





d, ty 
or =— 
d, V2 
opr. . oe* 
2 (2 1,)*°* 7 d,° 7 
d l ae | 0.3 
L mas) _ ‘ ay : 3.1) 
a, (57) — (7) 


If, as presupposed, 


l= 31, fo. (0 -25)°* — 0-66, 
d, 


i.c., a reduction of depth of 33 per cent. 

In the actual Greenville bends on the Mississippi, 
with a decrease of about 40 per cent. in the aggregate 
length, the depths at high stage have decreased by 
about 15 per cent., but the old loops still carr) 
some water and the new channels are narrower than 
the old. 

The mean velocities will be in i: verse ratio to the 
depth, i.e., 1-5 to 1-0. A slight hydraulic jum) 
will occur at the lower end and a “ draw-down ” 
will appear at the upper end, the latter somewhat 


decreasing the L ratio. 
2 


The tractive forces are in the ratio 


so that considerable bed erosion may be expected, 
but (with unchanged water level) this aggravates 
the disparity of the tractive forces. 

According to the older school of hydraulic 
engineering, this “ neck cutting ’’ must produce a 
state of disequilibrium which cannot disappear 
until new meanders have flattened the slope back 
to its original value. The large quantities of 
eroded material moved into the lower river, by 
depositing on convexes, accelerate this increased 
meandering. The local lowering of flood level 


weigat of the airship exceeds .ne lift by a few tons| aq short time, while in others little or no accretion 
anu the excess weight is carried by two large} may occur. A great deal depends on the shape 
pneumatic-tyred wheels which run on the ground. | of the cut and the speed with which it is made. 
In the case of the Graf Zeppelin, the two wheels are | [t is clear that if a deep cut is made which, for the 
fitted under the control car and on the lower edge | time being, ends in a pocket, accretion is facilitated. 
of the rudder fin, respectively. They can just b | A deep narrow cut may also have the disadvantage 


distinguished in Fig. 5, on page 752, which shows 
the airship in flight, and one is shown, on a larger 
scale, in Fig. 17, on page 764. As will be gathered 
from the latter, the wheels are mounted so that they | 
can swivel in the manner of a castor, and it will | 
also be noticed that a cowling is mounted behind 

the wheel to reduce the air resistance of the com- 

ponents. In landing after a flight, the airship | 
always approaches against the wind. ‘Two tow ropes 

are lowered, and by hauling on these the vessel is 

brought up towards the mast. When she is within | 
range, a steel-wire rope is attached to her bow 

mooring cone, shown in Fig. 3, on page 752, by a 

universally-swivelling attachment, and she is drawn 

up to the mast and secured. Fig. 18, on | »ze 764, 

shows the Graf Zeppelin being moored to a mast 

at Léwental, after a trial flight. When any pas- 

sengers have disembarked, the airship is towed into 

the shed nose first, the hull being kept in line with | 
the shed by the ground crew. Similarly, preparatory 

to a flight, the airship is drawn nose first out of the 

other end of the shed by moving the mooring mast, 

as previously mentioned. As soon as the vessel is 

well clear of the shed, she is allowed to swing round 

into the wind and after pa: sengers have embarked 

and goods have been placed on board, water ballast 

and any surplus weights are released to enable the 

airship to rise. In the case of the Hindenburg, it is 

stated that, prior to a journey to Switzerland, 

‘0 passengers were embarked and the engines were 

started in mid-air in less than 12 minutes after the 

first passenger went on board. 

With regard to the conditions existing on the air- 
ship in flight, we are informed that she is perfectly 
steady, and that there is no noticeable vibration. 
In the passenger accommodation, the engines can 









from the air sweeping past the outer cover is in- 
sufficient to interfere with ordinary conversation. 





old channel tangentially. 


of adding to the wetted perimeter at a greater rate 
than it adds to the sectional area. Hence the 
hydraulic radius is decreased, hydraulic resistance is 
increased, and accretion is favoured.* On _ this 
account, rapidly-made long shallow cuts are much 
preferable to slowly-made deep short cuts, even 
if the volume removed in unit time is more in the 
second case. This is one of the advantages of 
the drag-suction dredger. 

In connection with this subject, the effect of 
* cut-offs” in rivers is very interesting and impor- 
tant in view of the recent drastic application of this 
method to the Mississippi River. 

Let us consider a simple example in which the 
effective length of a cut-off is one-half the old 
meandering effective length, the words 
length” indicating the respective thalweg (deep 
course) lengths at the end of which the water 
levels are unchanged by the cut-off. The new 
channel is assumed to be straight and to join the 
Using the Forchheimer 
formula for simplicity, we have in the initial 
conditions in the channel 


" a 
h 
2 ty 7 . . . 
being doubled to allow for curvature dissipation.» 
is the usual Kutter value for a straight channel. 
For a complete shift over to the new channel, 


where s, . & being the drop and the length 


only be heard faintly, and the slight noise arising en ature. 


* effective | 


|and the removal of obstructive bars may warrant 
' such diversions, but their ultimate reactions on the 
river as a whole are uncertain. 

The Mississippi case is rather anomalous, inasmuch 
}as natural cut-offs have been prevented for many 
| years, so that the course has “ over-developed ” 
| its curves and unduly raised the water levels. 

Another type of cut-off is one in which the main 
stream is not diverted, the actual cut being a minor 
passage across a convex bank. Such a passage 
| will be just stable if the current in it is sufficient 
|to produce the necessary tractive force. If the 
| current is weaker, the ends will close up by reason 
| of the helical currents in the main stream depositing 
| silt on the convexes. If the current is stronger 
| the cut-off will erode and eventually become a diver- 
|sion. That such cut-offs can be stable is proved 
| by their existence at some spits in alluvial rivers. 

If along the convex (spit) side of a river bed the 
|stable depth is, say, d, and the tractive force is 


: h / 
lof the form wds wd ‘ie cut-off which reduces 


ithe length of the course from /, to 1, should be 


| stable "i 
d, : 
| is circular (actual contours are usually spirals not 
| circular ares), and the deflection between the two 
‘ends of the cut-off is 90 deg., the are is 1-5708 radii 
and the chord is 1-4142 radii. Hence the stable 
*57 
1-41 
| ¢.e., the mean depth in the cut-off should be about 
|10 per cent. smaller than that in the terminal 
| contours. 
An interesting example of this occurs in the 
Whangpoo River, where the convexes silt rather 


Thus, for example, if the curve 


depth ratio will be of the order of Hf, 


is ' rapidly. In order to provide junk anchorage, 
. rh? 9,0 , |maintain shore lines and preserve tidal capacity, 

, . | it has been customary from time to time to dredge 

where «4, ; + mo allowance being made for| the convexes down to about 6 ft. below lowest 
low water. The rapidity of re-accretion made this 

Aa a rather onerous business, and in two instances 

* H. Chatley, ‘‘The Stability of Dredged Cuts in “canals” have been cut through the convexes 
Alluviom,” Journ. Jun. Inst. Eng., Jey, 1997 ‘about 9 ft. deep below lowest low water and have 
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proved far more stable than the general cuts 
previously made. 

The maintenance of depth alongside wharves 
is @ very troublesome business in alluvial rivers 
carrying much silt. In order to maintain adequate 
flow, wharves have to be restricted to certain pier 
head lines, but the owners naturally wish to obtain 
suitable depths for shipping at such wharves. 
Owing to the side slopes the stable depth is a 
function of the distance from the bank, and if the 
slope is dredged to a greater depth than this re- 
aceretion occurs; also the banks may collapse. 
‘The latter hazard is avoided by observing a limiting 
depth which may, however, appreciably exceed the 
stable depth and the practical question to be 
decided is how far it is economical to dredge deeper 
than the stable depth to provide berthing space. 
(n the Whangpoo, experience shows that the curva- 
ture of the river is the predominant factor in 
re-accretion. In places where the stable depth is, 
say, 5 ft. below lowest low water, re-accretion may 
occur as rapidly as 2 ft. or 3 ft. per month unless 
the dredging extends over a large fraction of the 
whole convex, in which case it may be reduced to, 
say, 4 ft. per annum. In places fairly straight, 
where the stable depth is, say, 18 ft.. it may be 
dredged to, say, 25 ft. and the accretion will be 
only about 2 ft. per annum. 








THE VIENNA SECTIONAL MEETING 
OF THE WORLD POWER CON- 
FERENCE. 


(Concluded from page 710.) 


[In concluding our account of Section E of the 
Vienna Conference, which concerned The Supply 
of Energy for Electric Railways, we may refer 
to three papers which dealt with aspects of the 
railway electrification work which has been carried 
out in Germany and France. Dr. Wechmann, 
in @ paper on the significance of electric traction in 
the framework of the total energy supply of a 
community, pointed out that in Germany electric 
traction of all kinds was responsible, in 1936, for 
+-72 per cent. of the total consumption of electrical 
energy. The electrified traftic could be divided 
into two sections, namely, the local and the long 
distance categories. The reasons for the electrifi- 
cation of long-distance lines with dense traffic lay 
especially in the operating and economic advantages 
of electric train haulage as against steam traction. 
The advantages of electric traction in the matter 
of energy consumption, upkeep of the hauling 
elements, and benefits to the personnel, were so 
great that the increased costs for the maintenance 
of the extra works, such as the transmission lines 
and the contact conductors, and the charges for the 
extra capital, were easily overbalanced. In_pro- 
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| Following an agreement in 1912, the single-phase 
| system at 16% cycles and 15. kV, had been adopted 
in south and mid-Germany and in Silesia. The 
same system was adopied in Austria in 1912 for 
main-line electrification and was standardised in 
1922. It was also in use in Switzerland, Norway 
and Swedei. The reasons for its adoption were 
the simple conductor arrangements, the long distance 
between substations owing to the high voltage 
used, and the development of reliable single-phase 
traction motors with simple speed regulation and 
high torque, even at high speeds. A special 110-kV 
network was connected to the conductor system 
so that, by interconnection, help could be given 
in the case of supply breakdowns. This network 
was supplied with single-phase current, from 
steam turbines, hydraulic turbines or motor 
generators. The network formed a _ ‘bus-bar 
system running along the sectionalised line. The 
substations were placed at points of heavy load, 
the ends of the contact conductor sections being 
normally joined through overload circuit-breakers. 
The substations were usually fed from both sides. 

The question as to whether energy should be 
obtained from railway power stations or from a 
local power supply could not be answered generally. 
In the latter case, motor generators could be 
employed, supplied through step-down transformers, 
for feeding the railway system. There was a 
| possibility of feeding the railway contact line at 
50 cycles, through transformers with Scott wind- 
ings; a trial was being made on the Héllenthal 
| Railway with this frequency at 20 kV. This 
| system might be of value in countries with large 
power possibilities not fully utilised, so that sim- 
plicity in distributing arrangements was desirable. 
Countries with a highly-developed railway electrifi- 
cation system would not benefit by the change. 
In some circumstances, current could be pro- 
vided from local networks through motor generators 
or frequency converters; the railway was a good 
customer for the power supplier and such an arrange- 
ment improved the local load factor. In Germany, 
part of the energy for main-line traction was 
obtained from special traction-power stations and 
part from local networks. 

Short-distance traction for town, suburban and 
underground railways, for street tramways and for 
trolley “buses, employed direct current almost 
exclusively. Energy was usually obtained from a 





30 kV. 
there were but few interruptions. 
direct current was generated by rotary converters, 


motor converters or motor generators, but at the | 


present time rectifiers with glass or steel bodies 
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was being utilised for 5,000 hours a year, and this 
figure could be brought up to 6,000 by a modification 
of the timetable. Theoretical calculations showed 
that, in the hypothetical case of uniform traffic, 
the utilisation, in number of hours a year, approached 
nearer the possible 8,760 the longer the line. 
From the power utilisation point of view, long lines 
Jed to conditions analogous to those obtainable when 
there was a large number of trains. It was pre- 
supposed, however, that the number of trains on the 
long lines did not fall below a certain limit. The 
annual duty of high-speed locomotives drawing 
almost exclusively bogie stock, was equal to that 
of the stock itself, and reached 180,000 hours to 
200,000 hours per year in the aggregate. 

Calculations showed that the best voltage for the 
supply to a traction network was a function of 
the line density of consumption of energy. In 
cases where the annual consumption was of the 
order of a million kWh per kilometre, a third rail 
system at 750 volts to 1,500 volts was specially 
well adapted, as in the case of the Metropolitan, 
the Paris belt line and the suburban lines of Paris. 
For consumptions of 300,000 kWh to 500,000 kWh 
per kilometre per year, the 1,500-volt continuous 
current system was particularly well adapted, 
especially when the substations were spread out 
and their control centralised. For lighter traffic, 
the highest continuous current possible, 3,000 volts 
or more, was desirable, or else single-phase current 
at 15,000 volts or 20,000 volts. A pressure of 3,000 
volts was used on the Algerian and Moroccan Rail- 
ways. On the Paris-Orleans Railway, the linear 
consumption density exceeded 330,000 kWh per 
kilometre, but it was only 94,500 kWh on the Midi 
section. The P.O. Company had equipped all its 
trunk lines, where the traffic was most intense, 
whereas the Midi operated a rapid and regular service 
on lines with heavy gradients in the Pyrénées, Sub- 
station capacity depended on the locomotive power 
which sometimes had to be supplied to locomotives of 
2,000 h.p. or 4,000 h.p., under unfavourable circum- 
stances, The efficiency depended on the average 
consumption per kilometre, since the spacing 
between the substations depended almost exclu- 
sively on the voltage. The average substation 
efficiency was 91 per cent. on the P.O. and 76 per 
cent, on the Midi railway. 

If a thermal station fed exclusively a series of 
traction lines of 4,000 km. to 5,000 km. in total 


local network in the form of three-phase current at | length, it would require to be of about 150,000 kW 
50 cycles and at a voltage not usually exceeding | capacity, and the load factor would exceed 60 per 
As distribution was, in general, by cable, | cent. 
Formerly, | same order as that obtainable at Battersea, namely, 


Under such conditions, an efficiency of the 


about 26 per cent. to 27 per cent., might be expected. 
The efficiency from the "bus bars of the centra! 
station to the draw bars of the locomotive certainly 


were usual. The transmission efficiency on main lines | exceeded 50 per cent., made up of step-up trans- 


portion to the locomotive weight, a heavier load up to the current collector was about 91 per cent.;| formers 95 per cent., high-tension transmission 
could be hauled than by other methods, the running | Where the current was obtained from a local net- | 90 per cent., substation transformation 91 per cent., 
time could be reduced and greater loads could be | work and had to be converted from 50 cycles to} contact lines 95 per cent., and locomotives 75 per 


handled at higher speeds. There were great 


16% cycles, it was about 80 per cent. 


Referring | cent., making 55 per cent. in all. 


Allowing for 


advantages with heavy grades, and there was anj| to regeneration, Dr. Wechmann said that in a the thermal efficiency of the stations, the total overall 


merease in overall speed owing to the absence of 
operative stops, with the additional advantages 
of clean and smokeless travel. 

For local services, electric rolling stock had a 
higher utilisation factor than steam stock, the 
time lost at termini with steam locomotives, in 
changing over to the other end of the train, was 
saved and a denser traffic could be operated. As 
a result of these factors, intensive suburban services 
could be run which enabled the workers in large 
towns to live outside in healthier surroundings. 
The absence of smoke and its adaptability for 
underground railways were also important advan- 
tages of electric traction in towns and suburban 
districts. A steam locomotive or Diesel railcar 
utilised good coal or oil, both expensive fuels, 
but with electric traction, low-grade or even waste 
fuels could be utilised, or energy obtained from 
water power. In 1937, 1,100 million kWh were 


utilised for traction on the German State Railways, 
of which 21 per cent. was generated from high-class 
pit coal, 7 per cent. from low-grade coal, 23 per cent. 
from lignite, and 49 per cent. from water power ; 
that is to say, 79 per cent. of the energy was from 
sources which could not be used for steam loco- 
motives, 


| test on a length of 240 km., between Munich and 
| Stuttgart, the energy demand with regenerative 
| equipment was 29-7 Wh. per ton-km., as compared 
| with 35 Wh. per ton-km. with normal equipment. 
| A practical trial was to be made with regeneration 
|on the direct-current Hamburg City and Suburban 
line; it was anticipated that the energy demand 
would be reduced from 45 Wh. per ton-km. to 35 Wh. 
per ton-km. 

Messrs. H. Parodi and J. Leclerc du Sablon, 
dealt in their paper with the results of the electrifi- 
cation which had been carried out on French 
railways. The detailed calculations made by the 
Orleans Company for the electrification of main 
lines, such as that between Paris-Bordeaux-Irun, 
324 km. long, and the Paris-Toulouse-Port Bou line, 
978 km. long, showed that the load factor, both 
of the power station and of the rolling stock, was 
greater the longer the section of the line electrified 
and under the same control. A fleet of main-line 
trains, including a proportion which were on the 
line from 8 hours to 12 hours, had, of necessity, a 
larger average utilisation than a series of trains 
which were only on the line for 30 minutes or 60 
minutes at a time, and the service of which was 
| limited to 20 hours a day. In practice, power 














efficiency would be 13 per cent, This was much 
better than the maximum realisable with a modern 
steam locomotive. According to M. Nadel, in 
France, and Herr Landsberg, in Germany, steam 
traction rarely exceeded 3 per cent. in efficiency. 
In 1933, M. Parodi reported to the World Power 
Conference that with steam on the Paris-Orleans- 
Viezon line, the efficiency did not exceed 2-5 per 
cent. The electrification of all the railways in 
France would lead to a reduction in coal consump- 
tion of 75 per cent., even assuming that all the 
energy was produced in steam stations. As the 
railways consume 3 million tons, or 38 per cent., 
of imported coal, the extension of electrification 
was of interest from the point of view of the national 
credit balance. As the country was rich in hydraulic 
power, which covered 55 per cent. of the annual 
production of electricity, the result of electrification 
in the reduction of imported fuel would be even 
greater than the above figure. The hydro-electric 
networks of the P.O. and Midi Railway Companies 
only utilised 60,000 kW to 70,000 kW of the 360,000 
kW which represented the installed capacity. The 
surplus power was transmitted, at 220 kV, from 
the Central Plateau to Paris. 

The running of multiple-unit trains on urban and 
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suburban services had a good influence on the load 
factor. On the Paris Metropolitan line, with 300 


trains to 400 trains a day, and on the suburban ARTICULATED RAILCARS FOR THE ARGENTINE. 


lines, with 150 trains to 250 trains a day, the power nie, Lainieitel . — MITED. BUDAPEST 
demand extended over some 3,000 hours to 4,000 | MESSRS. GANZ AND COMPANY, LIMFTED, ; ‘ 


hours a year, The maximum demand extended | 
only over 10 minutes to 15 minutes. The energy | 
utilisation of multiple-unit trains was good. With | 
high-speed locomotives good results were obtained | 
with loads of from 500 tons to 700 tons, but with | 
locomotives of 130 tons and trains of only 150 tons 
to 200 tons the results were bad. With multiple- | 
unit trains an acceleration of 1-5 m. per second 
per second was obtainable instead of the 0-25 m. 
to 0-30 m. per second per second shown by heavy | 
trains with locomotives. Owing to the light weight | 
and the short starting periods, the peaks cancelled 
out with multiple-unit stock when there were more | 


than 12 trains in operation. 


The authors concluded by saying that it could 
not be doubted that railway electrification resulted | 
in a great reduction in operating costs. The | 
important question was whether the economies | 
obtained would cover the extra standing charges. | 
The different companies in France had pursued | 
different policies; some had electrified their lines, 
while others had concentrated on improving their 
general equipment. On the P.O. and Midi, the 
results of electrification had benefited théir financial 
situation, notwithstanding an unprecedented drop 
in their traffic. 

A paper on the use of multiple-unit trains in Fic. 12. CompLeTe TRAIN IN SERVICE. 
France was read by M. Garreau. He pointed out | 
that they had first been employed to displace slow | 
and expensively run “omnibus” steam trains | 
which had an ad’, sion of only 10 per cent. of the | 
total weight, and a power of the order of 5 h.p. 
per ton. Such conditions were unfavourable for 
rapid acceleration with many stops. The multiple- 
unit train had a coefficient of adhesion of 50 per 
cent. and power of from 10 h.p. to 15 h.p. per ton. 

In due course, fairly long distance stopping trains 
had been replaced by multiple-unit trains, the 
greater economy of which enabled more frequent 
services to be given. They had enabled traffic to be 
recovered owing to the possibility of operating a 
frequent service without excessive expense. With 
multiple-unit trains the acceleration periods did 
not exceed a minute, while with the trains which 
had been replaced they occupied three to four 
minutes. The splitting up of the driving gear 
into a number of units carried below the vehicles 
was & great practical advantage. High accelerations 
could be obtained, although the number of motor- 
driven axles did not usually amount to half the 
total number of axles. As the control equipment 
was placed helow the floors, the percentage length 
of the train available for passengers was high ; 
on the new multiple-unit trains of the Western 
Railway, running between Paris and Le Mans, the 
driver had a compartment of 3 sq. m. to 4 sq. m. 
only, placed at an angle and leaving the front 
clear. Facilities for splitting up and for reversing 
were important characteristics of multiple-unit 
trains. The characteristics had been found of great 
value in connection with the suburban service at 
the Saint Lazare station, which was noted for the 
density of its traffic - —- 4600 

It was of interest that on the Southern Railway, = 


in England, the number of train kilometres between ARTICULATED RAILCARS FOR THE wheels of all the bogies being fitted with two brake 


1927 and 1936 increased by 23 per cent., while in Tr ERT =» AW shoes each, as shown in Figs. 9 and 10, on page 706, ante, 
the same period other British railways showed an ARGENTINE STATE RAILWAYS. and Figs. 13 and 14. above. These brakes can be 
increase of only 5 per cent. The number of passen- (Concluded from page 703.) 
gers on the Southern Railway had increased by 


21 per cent., and the passenger kilometres by 22 per 
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operated from either driving position, and in addi- 
tion, each of the three cars is fitted with hand brakes. 
The trailing bogies, one of which is illustrated in| The ends of the train are fitted with emergency draw 
’ : Figs. 13 and 14, do not call for extended comment.| and buffing gear, and there are automatic central 
cent. On the same railway. the number of long- As the illustrations show, they are of the two-axle| couplers between the cars to permit of deflection on 
distance electric trains was of the order of 200 a day. type. and follow the firm’s standard practice in being | curves. 
In the Berlin area there were 250 suburban trains | built with a rigid frame. welded from plates and pro-| In the interior arrangements of the cars, plywood is 
® dey and on the French Western railway there were | files similar to those composing the car bodies. The | used for the internal panelling of the passenger com 
150. In France, conditions such as that of the outer | bogies are designed without a swing bolster, and the | partments, passageways, and platforms. as well as 
suburban areca on the Southern Railway or that | 4xles are supported in double-row roller bearings, | for the floors and partition walls. The engine com- 
: the axleboxes being guided in the usual hornplates | partments, kitchens and engine casings are panelled 
below the centre line of the lateral main girders of the | with aluminium sheets, and the toilet compartments 
frames. The springing is effected by triple helical| with stainless steel. In view of the long distances 
History or tae THermtonic Vauve.-—A lecture on | springs provided on both sides of the axlebox guides | covered by the trains, the seats are amply dimensioned 
‘ The History of the Thermionic Valve " will be delivered | and su »ported on the one hand against the longitudinal and comfortably upholstered. There are four de lux: 
by Sir Ambrose Fleming. F.R.S., at University College. | sinders of the bogie, and on the other, against the | compartments provided in the central car, together 
poy 9 London, W.C.1, on January 17, 1999.) ads of balance beams linked to the lower part of | with three saloons, and four similar saloons are pro- 
Sate . Sr TO cerealay pe. ee, he Re the axleboxes. Rubber cushions are provided below | vided in one of the other cars. The seven saloons are 
a colleetinn of historic thermmidale vélede.| Tlic Ssetune the spring dises. The cars are fitted with automatic | fitted with armchairs and tables of the folding type. 
is open to the public without fee or ticket. compressed-air brakes of the Knorr type, all the ' shown dismantled in Fig. 15, and these compartments 


between Brussels and Antwerp did not exist. 
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also contain sleeping berths which can be tilted up| the seats. 
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Fia. 


INTERIOR OF Car. 


during the day and accommodated in wall boxes, as| the air is below the car body. The points at which 


shown in Fig. 16. 
type throughout, and can be 


The windows are of the frameless | the fresh air is taken from the atmosphere «ze on the 
opened if required. | front and rear of the train, so that the admission is 


The interior of one of the cars is shown in Fig. 17, The | assisted by the movement of the train in either direc- 


kitchen is fitted with a gas-fired range, and the equip- | tion and a minimum of dust is drawn in. 


The air for 


ment is of either stainless steel or chrome-plated non- | the engines is taken in at the same points, a large duct 


ferrous metal throughout. 


comprises two 5,000-watt generators driven from two | to deliver the air to the rear engine. 


The lighting equipment | running the whole length of the train being provided 


The control valves 


of the engines, in combination with two batteries having | for the air system are pneumatically operated. The 
a capacity of 360 ampere-hours at 24 volts. The | fresh air passes through oil filters before delivery to the 


batteries are switched on automatically when the 
speed of the generators falls below a certain figure. 
Searchlights, flush with the streamlined front surface, 
are provided at each end, with lateral control by the 
driver for use when travelling round curves. Reflectors 
are provided for throwing a vertical warning beam 
when required. Provision is made for lighting the 
entrance steps and the bogies, and sockets are pro- 
vided for hand lamps to examine the equipment where- 
ever necessary. The interior lighting is by ceiling 
lamps giving an average energy of 7:5 watts per seat. 
Each of the outer cars is provided with air-condition- 
ing plant, with equipment for heating the fresh filtered 
air in winter and cooling it in summer. Each plant 
supplies the car on which it is installed and half the 
central coach. All the passenger compartments are 


air-conditioned. A circulating fan below the cars| jackets is circulated for heating, the same elements | speed and reversing gears, but also the engine throttles. 
drives the air through a system of pressure ducts, the | serving as an evaporator for a liquefied cooling agent | The change-gear selection is effected automatically. 





engines or air-conditioning plant. The system is 
arranged in such a manner that the air pressure in the 
compartments is slightly above that of the atmosphere 
to prevent dust entering through unavoidable openings 
such as door fissures. The system has been thoroughly 
tested on previous cars supplied by the makers for the 
Argentine, and has been found to give a practically 
dust-free atmosphere even under the worst conditions. 
The air ducts between the cars are coupled by leather 
bellows. The suction duct of the air-conditioning 
plant is not connected to the postal, luggage or kitchen 
compartments, but these compartments are provi 

with delivery ducts, fitted with dampers, to maintain 
a slight pressure above the atmosphere. The heat ex- 
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| coaches. 
The heat exchanger for warming or cooling | 
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which the engine cooling water is again circulated, 
When the engines are not in operation, hot water is 
supplied to the heating system from a separate boiler, 
this boiler being employed in particular for heating the 
train before it is put into service. The boiler is in- 
stalled in a special compartment in one of the power 
The cooling plant is of Messrs. Ganz’s own 
construction, ‘ Freon ’’ being employed as the cooling 
agent. The complete plant comprises a compressor, 
condenser, and the evaporator coils already referred 
to. The condenser is cooled by fans, which are 
mounted with the compressor on an auxiliary mach 
inery frame and driven from the main engines. 

The auxiliary machinery frame is constructed ot 
steel sections, and is mounted on rubber cushions on 
the underframe of the power car behind the bogie. In 
addition to carrying the air-cooling plant, it also accom- 
modates the air:compressors for the brakes and gear 
shifting equipment, and the electric generators, The 
various auxiliary units are driven through gearboxes 
from the shaft connected to the reversing gearbox, 
previously referred to. The compressor for the air 
conditioning plant can be engaged with or disengaged 
from the drive by a remote-controlled multirlate 
clutch. The fans are driven through a spring-loaded 
slipping clutch, which protects the shafts against 
damage arising from the kinetic energy stored in the 
fans when the engine is shut down. The whole of the 
operations relating to both motive equipments can be 
controlled from either control desk, synchronous opera- 
tion being effected by electro-pneumatic connections. 
The various controls are assembled in a single con- 


changer is fitted with gilled-tube elements, through | troller at each end of the train, these incorporating 
which the cooling water from the engine cylinder | not only the mechanism operating for the change 


A 


air entering the various compartments through ceiling | when the plant is required for cooling purposes. Com- | single lever is employed for this purpose, through the 


openings. The vitiated air is drawn off 


by a fan | partments on the train not connected with the ventila- | movement of which the clutches are operated in the 
through a suction duct close to the floor and under ting plant are provided with gilled-tube heaters, through | correct sequence, with automatic reduction of engine 
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DEc. 30, 1938.) 


LABOUR NOTES. 


The Ministry of Labour Gazette states that among 
insured persons between the ages of 16 and 64, the 
percentage unemployed, in Great Britain and Northern 
Ireland, at November 14, was 12-7, as compared with 
12-3 at October 17. For November 15, 1937, the per- 
centage, which excludes the classes brought into 
insurance in April, 1938, was 10-6. For persons in- 
sured under the general scheme, the corresponding per- 
centages were 13-0 at November 14, 12-7 at October 17, 
and 10-9 at November 15, 1937. For persons within 
the agricultural scheme the percentages were 5-7, 4-3, 
and 5-0, resnectively. 


At November 14, vhere were 1,455,668 persons on 
the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 46,736 
more than at October 17, and 228,068 more than at 
November 15, 1937. There were registered as unem- 
ployed in Great Britain, 305,496 persons who were on 
short time or otherwise temporarily suspended from 
work. This was 2,451 less than at October 17, but 
88,690 more than at November 15, 1937. Of unemployed 
persons who normally seek a livelihood by means of 
jobs of short duration, there were on the registers in 
Great Britain 66,939. This was 2,591 more than at 
October 17 and 12,142 more than at November 15, 
1937. 


The total of 1,828,103 persons on the registers at 
November 14, included 1,060,693 persons with claims 
admitted for insurance benefit, 546,217 persons with 
applications authorised for unemployment allowances, 
48.393 persons with applications for benefit or allow- 
ances under consideration, and 172,800 other persons 
of whom 40,935 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in November are estimated to have resulted in an 
increase of about 10,4001. in the weekly full-time wages 
of nearly 92,000 workpeople, and in a decrease of about 
12,0001. on those of 247,000 workpeople. The prin- 
cipal groups of workpeople whose wages were inc 
were coal miners in Nottinghamshire, Cannock Chase, 
Leicestershire and Warwickshire ; shale miners in Scot- 


land; iron puddlers and millmen in the West of Scot- | 


land; and certain classes of workpeople employed in 
the boot and shoe repairing trade in Northern Ireland. 


The principal decreases affected coal miners in North | 


Derbyshire and Scotland ; blastfurnacemen in Cleve- 
land and Durham, North Lincolnshire, and at Corby ; 
steel melters and workpeople employed in steel rolling 
mills in various districts; and tinplate makers in 
South Wales, Monmouthshire and Gloucestershire. The 
changes so far reported in the eleven completed months 
of 1938 are estimated to have resulted in a net increase 
of 250,0001. a week in the full-time wages of about 
2,283,000 workpeople, and in a net decrease of 32,5001. 
in those of 368,000 workpeople. 


The number of trade disputes involving stoppages 
ot work, reported to the Department as beginning in 
November, was 81. In addition, 13 disputes which began 
before November were still in progress at the beginning 
of that month. The approximate number of work- | 
people involved in these 94 disputes, including work- 
people thrown out of work at the establishments where 
the disputes occurred, was 31,000, and the aggregate 
duration of the disputes in November was about 90,000 
working days. The aggregate duration of all disputes 
in progress during the first eleven months of 1938 was 
about 1,300,000 working days, and the total number of 
workpeople involved in these disputes was about 
263,000. 


On October 15, the Four-Year Plan Commission in 
Germany issued a third Order for Ensuring the Labour 
Supply for Tasks of Special National Importance 
(Emergency Service Order), which had retrospective 
effect from September 1. The second Order authorised 
the Federal Minister of Labour to take all measures in 
the sphere of social insurance that might be necessary 
for the execution of the first Order. The latest Order 
prescribes that all persons, other than foreign nationals, 
who are resident within the Reich, may be called upon 
to assist in measures for meeting or preparing to meet | 
public emergencies. Such emergency service may 
be called for by authorities to be specified by the 
Four-Year Plan Commissioner, in consultation with 
the Federal Minister of the Interior, to enable these 
authorities to discharge their official functions. 


The service may take the form of direct service or 
acts or waiver or forbearance, and may be required 
for short periods not exceeding three days, or for longer 
periods. 











_SUGANEERING. 


| The names of persons whom the authorities propose 
to call up for emergency service for longer periods than 
three days must be communicated to the locally 
competent employment exchange, which may veto 
the proposals for reasons connected with the supply 
of labour in general. Employed persons who are 
selected for emergency service are to be regarded as 
being on leave from their employment, which may 
not be terminated by reason of the performance of 
such service. If the service is for a short period, i.e., 
not more than three days, the worker concerned is to 
continue to receive his regular remuneration for his 
employment 

In the course of a reference to the composition of the 
Royal Commission which has been appointed to deal 
with the subject of workmen’s compensation, Jndustrial 
News, a publication of the Trades Union Congress, 
says that the main points on which the trade unions 
desire reform are (1) increase of payments for fatal 
accidents and for total or partial incapacity ; (2) com- 
putation of average weekly earnings; (3) extension 
of review of weekly payments; (4) medical board 
or tribunal instead of mt medical referee; and 
(5) compulsory cover of risk. “A vigorous agitation 
for new legislation,” it is added, “is being carried 
on by the Trades Union Congress, and conferences are 
to be held all over the country to mobilise public 
| opinion in support of the demand for reform.” 


The Times correspondent at Stockholm states that 
after more than two years of negotiations, the Swedish 
Employers’ Association and the Federation of Trade 
Unions have signed an agreement which aims at settling 
disputes by peaceful means. The agreement is de- 
scribed as a “ master contract” and it will be incor- 
porated in the labour contracts of the national trade 
unions when they have ratified it. It sets up in each 
industry a labour market committee, with three 
members from each of the two contracting parties. 
Lay-offs or dismissals in disputes are to be referred to 
this body, which will also concern itself with disputes 
threatening functions vital to the national life and with 
arbitration cases in which the interpretation of * clauses 
limiting the application of economic welfare” is the 
issue. Recourse to the Labour Court or to open conflict 
before a dispute has been the subject of local, or, if 
necessary, national negotiations, is forbidden. Sym- 
| pathetic strikes, lock-outs, boycotts and other collective 
action against a third party in a dispute are also 
forbidden. 





The clauses in these respects, the correspondent 
goes on to say, are identical with those of a Bill rejected 
by the Riksdag in 1935, but the present agreement 
goes a step farther by expressly forbidding certain 
other actions against parties to a labour dispute. It 
thus prohibits action aiming at religious, political, 
or similar persecution, and action intended to prevent 
persons from making claims before a Court or giving 
evidence ; and neutrality in a labour dispute is not 
to be regarded as forfeited by anyone performing 
|“ protective work” intended to prevent damage to 
| buildings, ships, machinery, cattle, or perishable 
goods, nor by anyone performing work required by 
law. About 400,000 of Sweden’s 1,000,000 industrial 
employees work, it is added, for employers belonging 
to the Employers’ Association. 





A French Decree, issued on November 12, states that 
the action of the authorities is often hampered by a 
lack of information with regard to the development of 
the economic situation, and the French Government 
has therefore decided to set up a Business Research 
Institute, attached to the Ministry of National 
Economy, which will correspond to the organisations 
already existing in other countries. The Institute will 
be financially autonomous, and separate from the 
General Statistical Office, the work of which it will 
utilise and supplement. The chief duties of the Insti- 
tute will be to study the developme=t of the economic 
situation in France and abroad ; to forecast probable 
developments ; to undertake, at the request of the 
Government, the National Economic Council, or any 
private bodies, research on economic questions, particu- 
larly those concerned with political economy and the 
possible repercussions of the economic situation abroad 
on the business cycle. 


The Institute will also be required to supply informa- 
tion to Government departments and to different 
economic and private organisations on questions con- 
cerning the economic situation of the country, to assist 
in forming an enlightened public opinion and to, 
encourage a wider knowledge on economic questions. 
Heads of undertakings will be required, under penalty 
of a fine, to give the Institute all the information 





' necessary to enable it to sum up the economic situation, 








with the exception of information as to the profits 
of their undertakings. 


As was mentioned in these notes some weeks ago, 
certain categories of workers are exempted from the 
application of the United States Fair Labour Standards 
Act; among these are executive, administrative, 
and professional employees. Regulations issued by 
the Administrator of the Act define an executive 
or administrative employee as one “ whose primary 
duty is the management of the establishment, or a 
customarily recognised department thereof, in which 
he is empioyed, and who customarily and regularly 
directs the work of other employees therein, and 
who has the authority to hire and ‘fire’ other em- 
ployees, or whose suggestions and recommendations 
as to the hiring and ‘ firing’ and as to the advancement 
and promotion or any other such changes of status 
of other employees will be given particular weight, 
and who customarily and regularly exercises discre- 
tionary powers, and who does no substantial amount 
of work of the same nature as that performed by 
non-exempt employees of the employer, and who is 
compensated for his services at not less than 30 dols. 
(exclusive of board, lodging, or other facilities) for a 
work week.” 


A professional employee is defined as “ one (a) who 
is customarily and regularly engaged in work (i) pre- 
dominantly intellectual and varied in character as 
opposed to routine mental, manual, mechanical, or 
physical work ; and (ii) requiring the consistent exercise 
of discrimination and judgment both as to the manner 
and time of performance as opposed to work subject 
to active direction and supervision ; and (iii) of such 
a character that the output produced or the result 
accomplished cannot be standardised in relation to a 
given period of time ; and (iv) based upon educational 
training in a specially organised body of kno-vledge 
as distinguished from a general academic education 
and from an apprenticeship and from training in the 
performance of routine mental, manual, mechanical, 
or physical processes in accordance with a previously 
indicated or standardised formula, plan, or procedure ; 
and (b) who does no substantial amount of work of 
the same nature as that performed by non-exempt 
employees of the employer.” 


The New York State Industrial Commission has 
authorised new procedure to expedite enforcement of 
the Industrial Code for the control of silica dust in rock 
drilling. The procedure is to be applied by the Division 
of Inspection and the Division of Industrial Hygiene 
in the State Labour Department. Contractors who 
are ordered to provide and use approved dust-control 
equipment will be allowed ten days in which to comply 
instead of thirty days as at present. In the event of 
failure to comply, the Labour Department may prohibit 
further use of the drills involved and prosecute 
offenders. 








Trunk-Roap IMPROVEMENT IN WORCESTERSHIRE.— 
A length of 2} miles of the Birmingham-Birkenhead 
trunk road, extending from the Birmingham City 
boundary towards Wolverhampton, is to be converted 
immediately from the single to the dual carriage-way 
system. Each of the two carriage-ways will be 22 ft. 
wide and they will be separated by a central grass strip, 
planted with evergreens. 

AERONAUTICAL-LABORATORY EQUIPMENT AND THE 
Key Inpusrry Dury.—The Board of Trade have 
received an application for a licence to import free of 
duty certain aeronautical-laboratory equipment, including 
a wind channel, balance, propeller-testing apparatus, 
streamline-investigation apparatus, micro-manometer, 
&e. Any representations that similar apparatus is made, 
or is likely to be made, in this country or the British 
Dominions, should be addressed to the Principal Assistant 
Secretary, Industries and Manufactures partment, 
Board of Trade, Great George-street, London, 8.W.1, 
quoting the reference I.M. 4951/38, and should reach him 
on or before January 20, 1939. 


Tue History or Exvecrric Licutine.—A collection 
of over 250 items illustrating the development of the 
incandescent electric lamp has been placed on permanent 
exhibition in the premises of Messrs. The Edison Swan 
Electric Company, Limited, 156, Charing Cross-road, 
London, W.C.2._ The compary has been collecting these 
exhibits ever since Sir Joseph Swan made the first 
practical incand t electric lamp in 1878. One of 
Swan's lamps is included among the exhibits, in which 
there are also the first drawn-wire lamp, the largest 
incandescent lamp ever made, early lamp-holders and 
switches, and many other items of exceptional interest. 
We are informed that every lamp shown is a genuine 
survival from the time when it represented the most 
advanced practice, and that while some of the lamps 
have been in service, others were retained purely as 
specimens, although they all represent practical types 
made for sale and use. The exhibition is open daily 
from 9 a.m. to 5.30 p.m. on weekdays and from 9 a.m. 
to noon on Saturdays; admission is free. 
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SOUTH YORKSHIRE IRONMAKING. 


ALrnoven, as is well known, it was the introduction 
by Henry Cort of the puddling process for the produc- 
tion of wrought iron which provided our early mecha- 
nical engineers with material for their boilers, bridges 
ind boats, the brands of Yorkshire iron being in great 
demand for these things, the iron industry in that 
county goes back much further than Cort’s time, 
although there are few detailed accounts of it. In a 
paper read to the Newcomen Society on December 14, 
Dr. A. Raistrick brought to the notice of the members 
the manuscript accounts of the industry as carried on 
by the branches of the Spencer family of Quakers in 
the first part of the eighteenth century. The paper 
was entitled ““The South Yorkshire Iron Industry, 
1698-1756,” and the material for it had been found in 
an interesting collection of accounts, leases, agreements, 
wills, &c., once belonging to the Spencer family and 
now preserved by the Bradford City Museum and 
Library Committee. The documents, as Dr. Raistrick 
said, put a new complexion on the story of iron manu- 
facture in the district. The papers in all, related 
to the working of 10 furnaces, 14 forges and five 
slitting mills, mainl.; in the Sheffield-Leeds—Hudders- 
field area, all under the group of ironmasters connected 
with the Spencers of Cannon Hall, near Barnsley. 

Each year accounts of each concern were drawn 
up, and these included remarks on the remaking of 
furnaces, hearths, bellows; stocktakings ; the getting, 
dressing, and carriage of ore; the renewal of 
implements; the making of roads and fences ; the 
repairs to buildings, dams, and water wheels; the 
amounts of iron cast and forged, &c., and the costs. 
There are also detailed accounts of the charcoal supply, 
which was the factor determining the length of time 
anv particular furnace could be worked. The annual 
output of pig-iron of a furnace ranged from 250 tons 
to 450 tons. The main group of furnaces was situated 
on the outcrop of the Tankersley Ironstone, and it was 
rare if the mines were more than two miles from a 
furnace. Included in the works under the Spencer 
group were two in Derbyshire and one in Lancashire, 
between Burnley and Todmorden. The ore was 
obtained from “‘ bell-pits,”’ and there was not much 
adit working. Much of the material was conveyed on 
sledges, but some of it by pony trains, the ore being 
loaded into baskets. At the furnace site, after riddling 
and picking, and occasionally washing, the ore was 
first burned in the open air, “ hard” charcoal or coal 
being mixed with it. Charcoal was provided by 
* colliers,”’ the woods being sometimes five to ten miles 
from the furnaces. 

The accounts give a picture of the procedure. 
Furnaces were blown in about October and blown out 
about May. Repairs then followed. A furnace con- 
sisted of a masonry shaft about 20 ft. square and 20 ft. 
to 25 ft. high with an internal hearth and tunnel. 
it was strengthened with external iron bands. The 
diameter of the hearth was about 25 in. Boards for 
the bellows were approximately 15 ft. long, 3 ft. wide, 
and the accounts include such items as “* Jn Hobson 
2 Bull Hydes and One Cow Hyde £6 15s. 0d. Wm 
snd Hugh Osborne dressing bellows £1 68. 8d. Grass 
for bellow makers Horse ls. 6d."’ Those who are 
interested in the nomenclature of the industry will 
find food for thought in the terms used, such as minion, 
beare, blobbs. The cost of 
pig-iron was about 6/. a ton. The forges were near 
the rivers, several water-wheels providing power for 
the tilt hammers and slitting-mill rolls. Each forge 
had at least two reheating furnaces, a * chafery,’’ and 
1 “finery.” Sometimes scrap iron from abroad was 
During the period 1730 to 1750 


brayes, colegath, and 


used, 


and for one forge the acsount gives the averages : metal 
(pig) per ton of iron produced, 26 ewt.; charcoal per 
ton of iron produced, 85} cwt., and annual sale of 
iron, 130 tons. The accounts of the slitting mills often 
include a reference to a “ plateing " mill, which was 
presumably for making sheet iron, but the records 
relating to these have not yet come to light. 











Curistmas Lectures ror Youne Prortes.—The 
Engineering Public Relations Committee, 1-7, Great 
George-street, London, 8S.W.1, has arranged two lectures 


for young people, to be delivered, the one in Edinburgh | 


and the other in London, during the Christmas vacation. 
The lecture in London will be given at the Institution 
of Electrical Engineers, Savoy-place, Victoria-embank 
ment, at 3 p.m., on Friday, January 6, 1939. It will 
be delivered by Captain J. 8. Irving and entitled “ Speed 
on Land and Sea and in the Air.” Eng.-Captain Edgar 
C. Smith, O.B.E., R.N. (ret.), will deliver the Edinburgh 
lecture, the subject of which is ‘* Ships and Their Engines," 
at the Heriot-Watt College, at 3 p.m., on Thursday, 
January 5 1939. This lecture will be repeated at 
Robert Gordon's Colleges, Aberdeen, on Friday, 
January 6, 1939, at 7.45 p.m. The first two lectures are 
primarily intended for boys between 14 and 18, and 
tickets, which are free, can be obtained from the Public 
Relations Officer at the address 
however, are not required for the lecture in Aberdeen 


attention | 
was being given to the ratio of fuel to metal made, | 
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ATR-COMPRESSOR WITH AUTOMATIC CONTROL. 


(1931), LIMITED, LETCHWORTH. 














Fig. 1. 


AUTOMATIC AIR-COMPRESSOR 
CONTROL. 


PropaBLy the matter of air compressor control is 
associated in the minds of many engineers with some 


suction valve of the compressor when the receiver is 
charged to the desired capacity. The engine or other 
source of power under unloaded conditions then runs 
light. Precise control with a motor-driven compressor 
is not so simple a matter, but can be made fully auto- 
matic so as to secure the minimum number of current 
starting peaks. A control of this nature is here briefly 
described, and is illustrated by Figs. 1 to 3, accom- 
panying and on page 761. The plant under discussion 
was made by Messrs. J. Browett Lindley (1931), 
Limited, Letchworth, Herts., for the Bombay, Baroda 
and Central India Railway, the consulting engineers 
being Messrs. Rendel, Palmer and Tritton, 55, Broad- 
way, London, 8.W.1, The compressor with its motor 
is shown on the test bed at the makers’ works in Fig. 
1. it has a capacity ol 
of free air at a pressure of 100 Ib. per square inch, 
and is intended to serve one of the workshops of the 
|railway company. As an example of Messrs. Browett 
Lindley’s standard design of two-stage double-acting 
forced-lubrication compressor, it calls for little com- 
|ment, but, as the presence of the two coolers visible 
in the illustration may seem unusual, it may be noted 
that the cooler to the extreme right is an after-cooler 








on the air delivery, while that nearer the compressor | 
As the compression is | 


is a lubricating oil cooler. 

working in a tropical country the fitting of an oil- 

cooler is a justifiable precaution in view of possible 

excessive temperature rise. Tropical conditions, more- 
| over, render an air after-cooler sven more desirable in 
| the situation occupied by the compressor than in 
| Great Britain, otherwise the water contained in the air 

would be deposited in the pipes and tools with 
| attendant corrosion and decrease of efficiency. 


The control gear shown in Figs. 2 and 3 has been | 


installed in order to reduce, as far as possible, the 
| number of starting current peaks and to secure the 
| maximum efficiency of operation once the machine has 

been started. 
| control the speed of the motor so that this corresponds 
| with the demand for air. Moreover, an interlock is 
| fitted with the object of ensuring that, under whatever 

conditions the motor be stopped, full field strength is 
| automatically provided on restarting. The motor speed 
| is variable between 300 r.p.m. and 180 r.p.m. Shunt 
| regulation is effected by the rheostat seen at the top left- 
hand corner of Figs. 2 and 3. The moving member is 


rotated by a cord kept taut by a suspended weight; the | 
iven above. Tickets, | cord has its other end attached to the piston rod of the | pressor. 


relay regulator seen in the centre of the illustrations and 





form of unloading gear, that is a device for closing the | 


1,500 cub. ft. per minute | 


The gear is, therefore, arranged to | 
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1,500-Cus. Fr. Arr CoMPRESSOR WITH AFTER-COOLER AND Ort CooLER. 


made by Messrs. Crosby Valve and Engineering Com- 
pany, Limited, 41 and 42, Foley-street, London, W.1. 
| Referring to Fig. 3, it will be seen that movement of 
the piston is not directly effected by the air pressure in 
the pipe from the compressor receiver, this air pressure 
| on tHe contrary acting only on the underside of a 
| diaphragm a. The upper side of the diaphragm is 
| subject to atmospheric pressure and is loaded by a 
lever and weight 6 in a similar manner to the ordinary 
| lever safety valve, though the weights c and d naturally 
also take part in the loading. 
Any fluctuation of pressure on the diaphragm is 
accompanied by movement of the lever, this move- 
ment being (ransferred by the rod ¢ to a sensitive piston 
valve f on the cylinder g. The valve controls the 
admission and exhaust of water, at constant pressure 
and derived from an outside source, to and from the 
cylinder, the piston rod of which operates the rheostat. 
When the consumption of air decreases, the pressure in 
the supply pipe from the receiver increases, and the lever 
rises, moving the valve so that water is admitted to 
the under side of the piston. The piston, therefore, 
also rises and the rheostat is rotated, altering the 
resistance so that the motor speed falls. This decrease 
of speed continues until a position of equilibrium is 
reached at which the speed of the compressor corre- 
| sponds exactly with the output of air required. When 
the demand for air increases the reverse action takes 
| place, the piston moving downward and the motor 
increasing its speed. Obviously such a device, if the 
lever were loaded with a weight at a fixed point, would 
be subject to a hunting action and it is to prevent 
this action that the rolling weight c is fitted. The 
| weight is maintained in position on the lever by chains 
attached to opposite sides of its saddle. The end of the 
chain on the left is fixed to a rod A, which moves with 
| the piston and the end of that on the right is attached 
to weight d. If the pressure under the diaphragm is 
| slightly increased, the consequent upward movement of 
| the piston decreases the pull on the left-hand chain 
so that the weight d consequently causes traverse of 
weight c outwards. This increases the load on top 
of the diaphragm and stops any further movement of 
the piston since the valve ceases to be actuated by the 
lever. Any further increase of pressure under the 
diaphragm is similarly controlied by a further outward 
movement of the rolling weight, and, conversely, 
decrease of pressure under the diaphragm causes this 
weight to move inward, thus decreasing the load on the 
— the diaphragm. 
wo small parts seen above the valve lever call for 


| 








comment. That indicated at ¢in Fig. 3 is an unloading 
relay valve of Messrs. Browett Lindley’s standard type, 
that is, a valve which closes the air inlet of the com- 
This is fitted as a precautionary measure 
should the diaphragm mechanism fail and allow the 
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Fig. 2. 


piston to travel further than its normal upward stroke, 
a finger on the piston rod bracket carrying the rod h 
coming into contact with the weighted lever of the 
unloading valve and so causing the closing of the air 
inlet. Again, it is possible that, owing to a long- 
continued period of light demand, the air pressure may 
rise considerably above the normal maximum value in 
which case the unloading valve automatically comes 
into action. The control of the plant under ordinary 
working is, however, effected by the diaphragm valve. 
The cylinder marked j, in Fig.3 is a sediment chamber 
on the water supply to the cylinder to prevent impurities 
reaching the piston valve. It is provided with a drain 
cock for the removal of any deposits. The electrical 
equipment seen at the bottom left-hand corner of 
Vig. 2 scarcely comes within the scope of this account. 
This is an automatic paralleling regulator, its function 
being as follows. In the event of the compressor being 
shut down with the receiver partly filled, the rheostat 
shunt regulator will remain in a position between 
those corresponding with maximum and minimum 
motor speeds. But, on re-starting, the motor will run 
up to minimum speed, i.e., with full shunt field, and the 
paralleling regulator then gradually cuts out the shunt 
short circuits so that the motor speed is increased to 
that predetermined by the pressure-operated rheostat. 








SPOT-LIGHT FOR WELDING WORK. 


ALTHOUGH with spot welding a considerable saving 
in time can be effected in comparison with bolted or 
riveted connections, the time saving is sometimes 
diminished by difficulty in locating the exact spot 
at which the weld is to be made. In general, the lower 
electrode of the welder is covered by the work and the 
upper electrode is usually at such a height above 
it that there is considerable liability to error in locating 
the spot. This can, of course, be determined accurately 
by lowering the upper electrode on to the work before 


Automatic ContTrRoL PANEL. 





switching on the welding current, but this operation 
occupies a certain amount of time. 

To obviate these difficulties, Messrs. Philips Industrial | 
(Philips Lamps, Limited), 145, Charing Cross-road, | 
London, W.C.2, have introduced a welding spot light, 
which consists of a bottle-shaped metal housing | 
containing a step-down transformer and a lamp and | 


lens system, giving an intense beam of light, which 
can be directed so as to form a brilliant spot on the 
work. The primary winding of the transformer is 
suitable for all standard alteruating-current mains’ 
voltages and the lamp, which is supplied by the secon- 
dary, takes 1 ampere at 2-5 volts. If the housing 
is mounted at a distance of about 10 in, from the work, 
the spot produced is approximately } in. in diameter 
and is sufficiently bright to be easily visible in daylight. 
By means of a universal mounting bracket, the housing 
is fitted on to the welding machine in such a position 
that the spot of light falls exactly.where the upper 
electrode will make contact with the work. The 
operator has therefore only to place the work so that 
the spot falls on marks previously made to ensure that 
the welds will be made in the correct positions. 

For work requiring a long row of spot welds in a line, 
two spot lights can materially increase the speed of 
operation. It is then only necessary to mark out the 
work with the line on which the welds are to be made 
and set the two spot lights to the required spacing 
between the welds. By placing the work so that 
one spot falls in the centre of the weld just made and 
the other spot appears on the marked line, the exact 
position for the next weld will be indicated. It is 
claimed that the spot light is also useful when welding 
small articles, as, for instance, in fixing handles to 
pans, &c. By using the spot of light to determine 
the positions of the welds, which can easily be judged 
by eye in such work, the welds can be made easily and 
quickly and in the right places. 








ANGLO-FRENCH ULTRA-SHORT- 

WAVE RADIO-TELEPHONE LINK. 
ABOUT a year ago, a nine-channel ultra-short-wave 
radio telephone link was put into service between 
Belfast and Stranraer, and we are informed that, as a 


result of the satisfactory operation of this service, a | 
similar system, but with improved performance, is to | 
| be installed for working across the English Channel. 


This installation has been ordered jointly’-by the 
British Post Office and the French P.T.T. The equip- 
ments will be manufactured by Messrs, Standard Tele- 
phones and Cables, Limited, Connaught House, Ald- 


wych, London, W.C.2, and by Messrs. Le Matériel | 
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LETCHWORTH. 








Téléphonique, Paris. They will be designed for an 
ultimate capacity of 18 circuits, although at first only 
nine circuits will be provided for, and the apparatus 
will be installed in unattended stations located so that 
there is optical visibility between them. 

The equipment will be normally operated from alter- 
nating-current mains, selenium rectifiers being used to 
obtain the necessary direct-current power. A 15-kW 
Diesel-engine driven stand-by plant will, however, be 
installed, this being arranged to start up automatically 
and take over the load within one minute in the event 
of a failure of the mains supply. Each of the two 
groups of nine circuits, which will ultimately be pro- 
vided for, will have its own transmitting and receiving 
dizective aerial system and each antenna has been 
designed to give a gain of about 18 db. over a simple 
half-wave antenna. The operating wavelengths will 
be 3-6 m. and 4-4 m. in one direction, and 3-95 m, and 
4-9 m. in the other direction. Among other notable 
features, the new equipments will include “ weak 
talker’ devices which ensure that the transmitters 
are kept fully modulated with low incoming speech 
levels. 

From the radio stations, the circuits will be con- 
tinued over land lines on a four-wire basis to the nearest 
repeater station, from which the radio equipment will 
be switched on and off as required, by a system of 
remote control. Facilities are provided in the radio 
equipment for monitoring and testing, but these will 
only be used by an attendant visiting the station at 
intervals. It is claimed that the use of this form of 
radio link on the above-mentioned routes is evidence 
that it is suitable for incorporation in important long- 
distance trunk telephone circuits. 








Harpenep Latue Beps.—The hardening of the ways 
of lathe beds is an operation to which Messrs. Monarch 
Machine Tool Company, Sidney, Ohio, U.S.A., attach a 
considerable amount of importance, and, in consequence, 
this firm has taken up a licence to manufacture, under 
royaity, lathes with beds hardened by the process 
patented by Messrs. Alfred Herbert, Limited, Coventry, 
and to export such lathes to Great Britain. Tbe Monarch 
Company has acquired the patent right of the Herbert 

rocess in the United States, and have, in turn, licensed 
essrs. Herbert to export machines with beds hardened 
by it to the United States. 
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ANNUALS AND REFERENCE BOOKS. 


Diaries and Pocket Books.—Messrs. The Staveley | 
Coal and Iron Company, Limited, Foundry Sales 
Department, near Chesterfield, have sent us a neat 
leather-bound pocket diary containing brief particulars 
of the firm’s products and tables of technical data.— 
\ handsome cloth-bound desk diary, having one day 
to a page, and provided with useful thumb indicator 
tabs, has been sent to us by Messrs. The Bristol Aero- 
plane Company, Limited, Filton House, Bristol. Tables 
of handy conversion factors and other data of a miscel- 
laneous nature are included.—Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, 17, have sent us a useful leather-bound 
vest-pocket diary containing brief particulars of their 
activities and an atlas of coloured maps of the world. 
Brief particulars of their products, and tables of tech- 
nical data are included in a neat little diary addressed 
to us by Messrs. 1.C.1. Metals, Limited, Kynoch Works, 
Witton, Birmingham, 6.—A_ useful leather-bound 
pocket diary has been sent to us by Messrs. English 
Steel Corporation, Limited, Vickers Works, Sheffield. 
In addition to postal and miscellaneous information 
tables of conversion factors and cther engineering 
data are included.—Messrs. The Birmingham Small 
Arms Company, Limited, Birmingham, 11, have sent 
us a pocket diary issued by Messrs. William Jessop 
and Sons, Limited, Brightside Works, Sheffield. It 
contains particulars of this firm’s steels and tables of 
technical data.—A neat monthly pocket diary has 
been addressed to us by Messrs. F. Perkins, Limited, 
Peterborough.—A useful little vest-pocket note book, 
in which are included illustrations of the firm’s rollers, 
has come to us from Messrs. Aveling-Barford, Limited, 
Grantham. 





1] manac “ and ( ‘ale ndar s. W e ha ve ree ecived mont hly 
tear-off calendars from Messrs. Ruston and Hornsby, 


Limited, Lincoln; Messrs. Robey and Company, | 
Limited, Globe Works, Lincoln; Messrs. Ruston- | 
Bueyrus, Limited, Lincoln ; Messrs. Thomas Robinson 


and Son, Limited, Railway Works, Rochdale ; Messrs. 
Ransomes and Rapier, Limited, Waterside Works, 
Ipswich; Messrs. Vickers-Armstrongs Limited, Vickers 
House, Broadway, London, 8S.W.1; Messrs. Richard 
sons Westgarth-Brown Boveri, Limited, 56, Victoria 
street, London, S.W.1 ; Messrs. Rouettes Brayes Motor 
Repair Depot, Ville-au-Roi, Guernsey ; Messrs. The 
Bristol Aeroplane Company, Limited, Filton, Bristol ; 
Messrs. The Associated Equipment Company, Limited, 
Southall, Middlesex ; Messrs. British Jeffrey-Diamond, | 
Limited, Stennard Works, Wakeiield ; and Messrs. J. I. | 
Thornyeroft and Company, Limited, Thornycroft 
House, Smith-square, London, 8.W.1.—Daily tear-off 
calendars have been sent to us by Messrs. Henry 
Simon, Limited, Cheadle Heath, Stockport, and | 
Messrs. Ashwell and Nesbit, Limited, Barkby-road, 
Leicester.—Messrs. Liverpool Marine Appliances, 
Limited, Cunard Building, Liverpool. have sent us 
laily refills for their desk calendar.—Refills for their 
daily calendar and notes pad have come to hand from 
Messrs, Demag Aktiengesellschaft, Duisburg, Germany. 
A handsome monthly card desk calendar in a frame | 
has been received from Messrs. Stewarts and Lloyds, | 
Limited, 41, Oswald-street. C.1.—Messrs. | 
|. KE. Raistrick, Limited (Machine Tools), Reliance | 
Works, Park Royal-road, North Acton, London, | 
N.W.10, have sent us a weekly tear-off calendar, 


Glasgow, 





Onservers For Royat Are Force.-—The accelerated 
expansion of the Royal Air Force recently announced | 
by the Secretary of State for Air, Sir Kingsley Woed, | 
necessitates an immediate increase in the number of air | 
observers for multi-seater aircraft. The Air Council | 
have. therefore, decided, as an immediate and temporary | 
measure, to recruit approximately 1,500 air observers 
direct from civil life during the next few months, in addi- | 
tion to those already entered. It has also been decided 
to place observers on an equal footing with airman pilots, | 
as regards both pay and status. Applicants for entry | 
«8 air observers must be between the ages of 17} and | 
25 years, and must have a standard of education equi 
valent to that of the School Certificate. Application 
should be made to the Under-Secretary of State (S.7.¢), 
Air Ministry, London, W.C.:. 

British Stanparp Noyx-Mrrauuic Ducts ror Exgc- | 
TRICAL Sgervices.—The British Standards Institution, 
28, Victoria-street, London, 8.W.1, has published, price 
2s. 2d., post free, specification No. 815-1938, which covers 
under-floor non-metallic ducts and fittings for electrical | 

| 
| 
' 
| 


services. It is snecified that the material used for the 
duets shall be aon-ignitable, non-bygroscopic, non- 
corrodible, non-corrosive and chemically inert. It must 
not warp and should possess high mechanical strength. 
The services for which the ducts may be required com- 
wise lighting, communication, power and heating. It 
as been considered inadvisable, to specify standard 
shapes and sizes ; consequently, recommended sizes only 
are included. It is intended, however, to review the 
specification at the end of twelve months with the object 
of determining whether standard sizes can then be decided | 


upon 
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PERSONAL. 


Mr. HaRotp VERNON, a director of Messrs. Thos. W- | 
Ward, Limited, Albion Works, Savile-street, Sheffield: | 
and manager of the machinery department, has been 
elected a director of Messrs. Marshall, Sons and Company | 
(Successors), Limited, Gainsborough, in succession to the | 


late Mr. W. A. Ward. | 


Masor B. H. Leeson, T.D., M.1.E.E., a director of 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne, has been appointed Commanding Officer of the | 
Tyne Electrical Engineers, R.E., with the rank of Lieut.- 
Colonel, in suecession to Lieut.-Colonel R. P. Winter, | 
M.C., T.D 


Mr. C. B. M. Dare, A.M.1.A.E., at present chief | 
designer of Messrs. Petters, Limited, Yeovil, will, upon | 
the transfer of the technical staff to Messrs. The Brush 
Electrical Engineering Company, Limited, Lough- 
borough, take up a similar position with that Company 
from January 2, 1939. 


Messrs. MarsHatt, Sons AND Company (SuccEs- 
sors), Limrrep, Britannia [ron Works, Gainsborough, | 
have aequired the road-roller business, in this country 
and abroad, of Messrs. Joun Fowier anp ComMPANY 
(Leeps), Liurrep, Hunslet, Leeds, 10, and their sub- 
sidiary company in India. Arrangements have been 
made to continue the manufacture of these road rollers 
at Gainsborough 


Limitep, Huddersfield, 
inform us that now that their plans to cater for the 
export market are maturing, it has been considered 
advisable to segregate the Ferguson and Brown interests | 
so that no confusion will arise in certain markets. Hence, 
Mr. Ferguson has disposed of his share holding in Messrs. 
Ferguson-Brown, Limited, to Mr. David Brown, and the 
title of this firm will be altered to Messrs. Davip Brown 
Tractors, [1mrrep. Manufacturing and marketing of 
farm machinery under a new and modified licence 
granted by Mr. Ferguson will be continued without 
interruption 


Messrs. Ferocuson-Brown, 


Messrs. BirMincHam E.ecrric Furnaces, Limrrep, 
Birlee Works, Tyburn-road, Erdington, Birmingham, 
with the advent of the radiant-tube gas-fired heating 
element, have decided to widen their field and to under- 
take the manufacture of certain types of gas-fired 
furnaces. In some circumstances a combination of | 
electric and gas heating will be offered. | 
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[Price 10s. 
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United States Bureau of Mines. Technical Paper No. 584. 
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dent of Documents. 
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W. E. Getson. Delhi Manager of Publications. 
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Office. [Price 4s. 6d. net.] 
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3s. net.) No. 1832. Critical Reynolds Numbers of 
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CONTRACTS. 


Messrs. Heap, WrIGHTSON AND Company, LIMITED, 
Teesdale Iron Works, Thornton-on-Tees, have received 
an order from Messrs. English Steel Corporation, Limited, 
Sheffield, for a 300-ton, 24-wheel main-line, bogie wagon 
designed for service at the firm’s Penistone Works. The 
wagon will have a working load of 300 tons, and a load 


| of up to 200 tons when used for open-line working. It 


is built of high-tensile steel and welded throughout. The 
wagon is 60 ft. in length over the buffers and is mounted 
on four bogies, which are articulated so that the vehicle 
can negotiate a curve of 85- ft. radius. 








LAUNCHES AND TRIAL TRIPS. 


** DarontA,”’—Single-screw oil-tank motorship; four- 


stroke, eight-cylinder Hawthorn-Werkspoor airless 
injection Diesel engine. Launch, December 19. Main 
dimensions, 482 ft., by 59 ft., by 34 ft. Built and 


engined by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne, to the order of 
Messrs. Anglo-Saxon Petroleum Company, Limited, 
London. 

“San Emiviano.’’—Single-screw oil-tank motorship ; 
four-cycle, single-acting, crosshead-type, eight-cylinder 
Harland-B. and W. Diesel engine. Launch, December 
20. Main dimensions, 460 ft., by 61 ft., by 33 ft. 3 in. 
Built and engined by Messrs. Harland and Wolff, Limited, 
Govan, Glasgow, for Messrs. Eagle Oil and Shipping 
Company, Limited, London. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel._-Most of the large steel and engineering 
concerns resumed operations to-day after the holiday 
set down. Many firms in the lighter trades will not 
resume work until Monday next, owing to the fact that 
order books are not very well filled. The general position 
is more promising. The demand for steel is increasing, 
and this is reflected in larger outputs from producing 
works. Production in October ieee a slight rise 
on the previous month, and statistics are expected to show 
further increases in November and December. Furnaces 
are operating at increased capacity. Conditions in the 
heavy machinery and engineering branches have been 
maintained. Orders for grinding and crushing machinery 
and related equipment, shipbuilding requisites, steel- 
works and ironworks plant, including hydraulic presses, 
bending machines, rolling mills, furnaces, and structural 
steel, are more numerous. Works specialising in the 
production of colliery equipment are doing better. British 
collieries are buying more freely, and there is an improving 
overseas call. One of the most progressive sections 


| of local industry is that turning out all types of high- 


efficiency steels. Though the year’s output will not 
constitute a record, a high level of output has been 
maintained throughout. The tool-making branches 
are meeting with a year-end decline in trade. Some 
firms have good order books, but others could com- 
fortably handle more business. Sheffield Chamber of 


| Commerce has received inquiries from Brazil for light 


edge tools; from South Africa for farming machinery 
and agricultural tools; and from South America for 
grinding and crushing plant. 

South Yorkshire Coal Trade.—Holiday influences 
have affected the demand for industrial coal. Sales 
have slumped during the week, but normal buying is 
expected to resume after the holidays. Small coal is 
moving freely. There is a better market in house coal. 
The export position shows little change. 








SHIPBUILDING IN 1938.—-We continue below our sum- 
mary of British shipbuilding in 1938; the first portion 
appeared on page 734, ante-—The gross tonnage of the 
seven vessels launched during the year by Messrs. Furness 
Shipbuilding Company, Limited, Haverton Hill-on-Tees, 
Billingham, Co. Durham, was 38,815. The largest vessels 
were the 8,300-ton oil-tank motorship British Liberty and 
the oil tankers San Delfino and San Ernesto, both of 
8,072 tons.— Messrs. William Doxford and Sons, limited, 
Pallion Yard, Sunderland, launched nine ships totalling 
51,153 gross tons. All were over 5,000 tons and the 
largest was the 8,547-ton oil-tank motorship British 
Genius.—Five steam colliers were launched by Messrs. 
8. P. Austin and Son, Limited, Wear Dock Yard, Sunder- 
land, the total gross tonnage being 6,256. The two 
largest were the 1,571-ton vessels Leonard Pearce and 
Joseph Swan.——Messrs. Short Brothers, Limited, Sunder- 
land, launched three vessels, each of 5,548 gross tons. 
The liner Mauretania, of 34,000 tons, and seven other 
vessels were launched by Messrs. Cammell Laird and 
Company, Limited, Birkenhead. The total gross tonnage 
of the eight ships was 68,456, and includes the vessels 
British Sincerity, City of Edinburgh, and City of Lincoln, 
each of more than 8,000 tons.—Messrs. Alexander 
Stephen and Sons, Limited, Linthouse, Glasgow, S.W.., 
launched six vessels aggregating 37,167 gross tons, the 
largest being the 15,784-ton passenger liner Canton. 
The gross tonnage of the three steamers launched by 
Messrs. John Readhead and Sons, Limited, West Docks, 
South Shields, was 18,978 tons. The two largest were 
the 6,900-ton vessels Shahristan and Turkistan,the next 
being the 5,083-ton S.S. Sutherland.—Messrs. Harland 
and Wolff, Limited, launched seven vessels at their 
Belfast Yard, six at their Glasgow yard, and a number 
of small craft at their London yard, the total gross 
tonnage involved being 132,618. The two largest were 
the 17,388-ton twin-screw vessels Durban Castle and 
Pretoria Castle. 
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DEC. 30 a 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROVOH, Wednesday. 


The Cleveland Iron Trade.—Makers of Cleveland pig 
have little iron on hand, and as the demand promises to 
expand, am increase of output seems necessary in the 
near future. Production is still intermittent and light, 
and the needs of local users are increasing, but not yet to 
an extent promising justification for early resumption of 
continuous make. The merchants see prospect of better 
business with home users, but no hope of a renewal of 
Ps ge es with overseas customers, with whom they 
did substantial trade until foreign markets were lost 
when there was such scarcity of Cleveland brands that 
none could be spared for shipment abroad. Imports of 
Continental pig have, however, shrunk almost to vanishing 
point. Obstacles to purchase of foreign fo iron 
have been increased by the reductions in prices of Tees- 
side products. Fixed quotations for Cleveland pig are 
now booed on No. 3 quality at 99s., delivered to local 
firms January and onward. 

Hematite.—Stocks of East Coast hematite pig are sub- 
stantial and increasing, though they are unlikely to reach 
embarrassing dimensions; but the makers hope soon to 
effect sales, which with growing needs of their own consum- 
ing works will more than absorb output. Home users who 
1ave to buy supplies now deal largely direct with pro- 
lucers, but second - have, at present, command of 
moderate tonnage and, in addition to retaining a number 
of home consumers, continue to sell occasional parcels 
of special-quality hematite to the Continent. The carry- 
over into next year, under uncompleted contracts, is 
larger than was expected, but sellers hope to steadily 
clear their holdings and to put Eee 
business at revised stabilised prices, which are ruled 
by No. 1 le of iron at 120s. 6d. delivered to areas in 
the north of England between January and June. 

Basic Iron.—The quotation of 92s. 6d. for basic iron 
is nominal, the makers still reserving the whole of the 
output for their own steel works. 

Foreign Ore.—There is no prospect of early resumptiom 
of business in foreign ore. Consumers are too heavily 
stocked to entertain offers. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in little request for local purposes, users’ needs being 
well covered. Good medium qualities are on sale at 
24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel producers have little material stores and consumers’ 
stocks are well down. Negotiations in local products 
promise to be on a rather extensive scale, particularly as 
existing conditions prohibit severe Continental compe- 
tition. Buyers consider that values of finished iron and 
steel are still too high, but recent cuts have had a 
stimulating influence on the market and orders are 
expected to be released fairly freely. For supply to 
home customers over the first half of next year the 
following are among the principal market quotations :— 
Common iron bars, 121. 5s. ; steel bars, 111. ; steel ship, 
bridge and tank plates, 101. 10s. 6d.; angles and joists, 
101. 88.; tees, 111. 188.; heavy sections of steel rails, 
91. 108.; fish plates, 13/. 10s.; black sheets, No. 24 
yauge, 141. 15s.; and galvanised corrugated sheets, 
No. 24 gauge, 171. 10s. 








Output or Marine MAcHINERY IN 1938.—On page 735 
ante will be found the first portion of our annual summary 
of outputs of marine propelling machinery ; the sum- 
mary 18 continued below.—The total s.h.p. of marine 
geared turbines constructed, during 1938, by Messrs. The 
Parsons Marine Steam Turbine Company, Limited, 
Turbinia Works, Wallsend-on-Tyne, was 194,500. In 
addition, the total s.h.p. of mechanical gearing manu- 
factured by them, to be used in association with marine 
steam turbines, amounted to 14,400. Moreover, they 
have cut gearing for their licensees, to be used in asso- 
ciation with marine turbines, resenting a further 
177,000 s.h.p,—Messrs. R. and W. Hawthorn, Leslie 
and Company, Limited, St. Peter’s Works, Newcastle- 
upoa-Tyne, constructed ships’ propelling machinery 
aggregating 102,400 h.p.; included were the 40,000- 
s-h.p. engines of H.M.S. Jervis.—The engines of 27 
steamers, —— together 48,595 i.h.p., weve built by 
Messrs. The North Eastern Marine Engineering Company 
(1938), Limited, Wallsend-on-Tyne. They also supplied 
boilers for three other steamers and furnished marine 
superheaters for 165 boilers, aggregating 182,195 i.h.p. 
—Messrs. The Wallsend Slipway and Engineering Com- 
pany, Limited, have supplied the engines for seven 
steamers and motorships representing a total of 
157,320 h.p. In addition, they have supplied 189 oil- 
burning installations for marine and land work, repre- 
senting 446,526 h.p.—Messrs. William Doxford and 
Sons, Limited, Pallion Yard, Sunderland, have built 
the engines for 12 motorships. The total i.hup. was 
52,670 and included the 18,000-i.h.p. twin-screw engines 
of the Dominion Monarch.—Seven steamers were engined 
by Messrs. Richardsons, Westgarth and Company, 
Limited, Northumberland Engine Works, Wallsend-on- 
Tyne, the aggregate i.h.p. being 18,540. They also 
supplied, in ition, 14 muititu boilers ting 
« further 7,910 i-h.p.—The h.p. of the propelling machi- 
nery of the eight vessels built by Messrs. Cammell Laird 
and Company, Limited, Birkenhead, which included the 
liner Mauretania, totalled 74,350.—Messrs. Alexander 
Stephen and Sons, Limited, Linthouse, Glasgow, S.W., 
constructed the engines for four steamers, the largest 
set comprising the turbines for the liner Canton. These 
have an s.h.p. of 18,500, while the aggregate forthe four 
steamers was 24,970 h.p. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—With the year fast drawing to a 
close, quietness is very general in the Scottish steel trade, 
and little business has been ing during the past week. 
Specifications for delivery after the holidays have been 
quite fair, but most of them are for actual requirements 
already known, although merchants, whose stocks have 
been allowed to run low owing to the reduced rates due 


after January 1, have been well to the fore with forward Ww 


orders. Plant in several works has been closed down for 
the annual holidays, and production will be resumed 
about January 3 or 4. Conditions in the black-steel 
sheet trade have changed little over the week, but some 
important overseas inquiries have come to Yand. The 
lower quotations are sure to stimulate business, which 
has been dull for some time, and makers are looking 
forward to a decided improvement in demand in the 
early part of the new year. While the export rates for 
heavy steel heve been reduced, no change has been 
intimated for sheets under } in. thick; the basis price 
for black-steel sheets, No. 24 gauge, will remain at 13. 
per ton for overseas delivery. The following are the 
current market quotations :—Boiler plates, 111. 188. per 
ton ; ship plates, 11/. 8s. per ton; sections, 111. 0s. 
per ton; medium plates, 13. r ton; black-steel 
sheets, No. 24 gauge, in minimum four-ton lots, 151. 15s. 
per ton; and galvanised corrugated sheets, No. 24 

uge, in minimum four-ton lots, 181. 10s. per ton, all 

elivered at Glasgow stations. 

Malleable-Iron Trade.—There has been very little 
business doirny in the West of Scotland malleable-iron 
trade during the past week, but the forward inquiry is 
better. The re-rollers of steel bars have also been very 
quiet, but anticipate an improvement in the demand 
when work is resumed after the holida stoppage. The 
prices ruling are as follows :—Crown Cass, 3l. 5s. per 
ton for home delivery or export; re-rolled steel bars, 
12/1. 138. per ton for home delivery, and 111. per ton for 
export ; No. 3 bars, 12/. 15e. per ton, and No. 4 bars, 
13). be. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade, the past week has been one of marking-time, as 
few demands have been received except for forward 
deliveries. The reduction of 12s. 6d. per ton recently 
intimated in hematite iron has now been extended to 
both No. 1 and No. 3 foundry iron, and the new quota- 
tions will come into force on January 1. The following are 
the present and the new quotations :— 


Present Price 
Price Reduc- as from 
per tion. January 1, 
ton. 1939. 
Per ton. Per ton. 
£« ¢& & & Ea @. 
Hematite . . 613 0 12 6 6 0 6 
Basic 5 7 6 7 6 5 0 0 
Foundry, No.! ... 6 0 6 12 6 5 8 0 
Foundry, No. 3 518 0 12 6 5 5 6 
Reductic« in Price of Wr Iron.—Approval has been 
obtained from the Import ties Advisory Committee 


by the Britisi: Wrought Iron Association of a reduction 
in prices us from January 1, 1939. From that date, 
until June 30, 1939, the Scottish prices will be as under :— 
Crown bars, 121. 5s. per ton; strip, 131. 7s. 6d. per ton ; 
fitting iron, 131. 5s. per ton; socket iron, 121. 15s. per 
ton; splayed hoops, 13/. 7s. 6d. per ton. 

Admiralty Order for the Clyde.—Subject to the settle- 
ment of certain points, an Admiralty announcement 
intimates that it has been decided to an order fora 
minelayer with Messrs. Alexander Stephen and Sons, 
Limited, Linthouse, Govan. This is one of three mine- 
layers ordered in connection with the 1938 Naval 
Programme. Messrs. Stephen are at present building two 
cruisers forthe Government. 








Arm-Mam Sgrevice 1n Canapa.—Mail carried under 
Canadian contracts increased from 470,461 Ib. 
in 1931 to 1,323,584 Ib. in 1937. 


Letezic Fam.—The Leipzig International Spring 
Samples Fair will be held from March 5 to 10, 1939, 
and the Engineering and Building Fair from March 5 to 
13. The London office of the Fai 





air is at First Avenue 
House, Rooms 426-429, 45, High Holborn, W.C.1. 





Enpvurance Test or Bristot Perseus AERO ENGINE. 
—We are informed that the Bristol Perseus XIIo civil- 
rated sleeve-valve aero engine has recently successfully 
completed an endurance test of 260 hours. Each 10-hour 
period throughout the test included 10 minutes’ running 
under maximum take-off conditions with the engine 
developing ge bps 2,700 r.p.m., but for the 
greater part the time engine was running under 
conditions of extreme fuel economy which subjected the 


working treatment 

high flame temperatures reached. For the 10-hour 
period of the test the engine was run under take-off 
conditions throughout, and for five hours of this time it 
was developing the maximum output. The endurance 
test was carried out on a standard production engine 
under the ision of Messrs. Imperial Airways, who 
have sel this engine for the power plant of their 
new flying boats. These aircraft are to operate 
at a fully-laden weight of 53,000 lb., as co with 
the co ing figure of 40,500 Ib. for their prede 
cessors. The first of them is scheduled to make return 
flights between England and New York. We illustrated 
and briefly described an engine of the type above referred 





to on page 513 of our 145th volume (1938). 
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NOTICES OF MEETINGS. 


InstiruTIOoN OF ExecrricaL ENGINEERS. ---North 
Midland Centre: Tuesday, eg, 7 p.m., Hotel 
Metropole, King-street, . “Recent Progress in 
Power Rectifiers and Their Applications,” by Dr. W. G. 
Thompson. North-Western Centre : Tuesday, January 3, 
7.15 p.m., The Engineers’ Club, Manchester. ‘“* The 
Application of Electric Heating to Domestic Hot-Water 
WPply Systems,”’ by Mr. J. I. Bernard. Wireless Section . 

y- January 4, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Lecture: ‘* Broadcasting and 
Television,” by Sir Noel Ashbridge. T'ees-Side Sub- 
Centre: Wednesday, January 4, 6.45 p.m., The Cleveland 
Technical Institute, Middlesbrough. ‘‘ Electric Heating 
for Merchant Ships,”’ by Mr. H.C. MacEwan. Institution - 
Thursday, January 5, 6 p.m., Savoy-place, Victoria 
embankment, W.C.2. Ordinary Meeting. *‘ The Applica- 
tion of Electric Heating to Domestic Hot-Water Supply 
Systems,” by Mr. J. I. Bernard. Meter and Instrument 
Section: Friday, January 6, 7 p.m., Savoy-place. 
Victoria-embankment, W.C.2. “Instruments  Inco1 
bebe Thermionic Valves, and Their Characteristics,” 





Dr. E. G. James, Mr. G. R. Polgreen and Mr. G. W. 
arren. 

InstrruTion oF AvTomoBILE ENGINrERS.—Tuesday, 
January 3, 7.45 - The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. ‘Track Vehicles,”’ by 
Dr. H. E. Merritt. 

InstriruTion oF Crvn. EnGiIngers.— Manchester and 
District Association : Wednesday, January 4, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 
36, George-street, Manchester. The Dugald Clerk 
Lecture, Mr. W. A. Tookey. 

Institution oF MercHanicaAL EnGINrERS.—Friday, 
January 8, 6 p.m., Storey’s-gate, Westminster, 5.W.1. 
Thomas Lowe Gray Lecture : ‘ Some of the Aspects and 
Problems of the Development of High-Speed Craft 
and Its Machinery,” by Mr. H. Scott-Paine. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—Considerable interest was 
caused on the Welsh steam-coal market last week by 
efforts made by local coal and ship owners to induce coal 
trimmers and tippers to curtail their usual Christmas 
holidays by half a day in order to relieve some of the 
congestion in the port. The men, as in former years, were 
scheduled to be on holiday on Monday and Tuesday, and 
work on Wednesday was to be confined to vessels that 
could be completed ready for sea and was to be suspended 
at mid-day. On behalf of the coal owners and ship 
owners it was pointed out that the pre-holiday weather 
conditions, by freezing up the hydraulic loading appliances 
at the docks, had given rise to exceptional circumstances, 
inasmuch as a number of vessels which would, under 
ordinary conditions, have sailed before the holidays, 
were held up in port owing to the curtailment of loading 
operations. They drew attention to the fact that the 
coal was available for these ships but was still lying 
in w on the dockside. As a result, there were 
a number of delays to vessels while, owing to the tying up 
of rolling stock, the collieries were compelled to restrict 
working and the district was consequently losing trade 
it could ill afford. The men, however, refused to make 
any concession at all in the matter. The market was 
under holiday conditions practically throughout the 
week. The al Exchange was closed on the first 
two and a half days and the collieries were closed on the 
Monday and Tuesday, while a number failed to re-open 
on the Wednesday. A fairly brisk demand was encoun- 
tered in the inland trade but the inquiry from overseas 
remained disappointing. Buyers were still loath to enter 
into much forward business at current prices, but as the 
bigger part of present outputs was still absorbed by the 
heavy contract deliveries being made, the general tone 

i It was announced during the week that 
the Mixed Commission controlling the Welsh coal for 
French pitwood exchange scheme, at a meeting mm 
London, fixed the quantity of French pitwood to be 
taken by South Wales next quarter at 80,000 tons, subject 
to a possible later increase. No decision regarding the 

rice of the wood was expected to be made known until 
anuary. Best quality large coals were again only 
— offered and values were well maintained. The 
ry sized sorts continued to mt the only bright 
feature of the market, and with sellers well booked with 
orders for these sorts over a considerable time to come, 
ieee were firmly maintained. Small coals were again 
reely obtainable, and collieries generally were compelled 
to carry very heavy stocks of these sorts at the pitheads. 
Cokes remained quictly steady while patent fuel and 
itwwood were slow but unchanged. 
The Iron and Steel Trade.—Holiday conditions ruled 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Demand continued to 
circulate slowly and works’ order books were only 
partially filled. 





Iron AND STEEL Propvuction in Canava.—During 
the first 10 months of the present year Canadian works 
produced 605,502 tons of pig-iron and 987,261 tons of 
steel ingots and castings, compared with 735,360 tons 
and 1,191,989 tons, respectively, in the corresponding 
period of 1937, 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, .ondon, W.C.2. 
We desire to call the attention cf © uw readers to 
the fact that the above is our SC? J; ADDRESS, 
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Vol. CXEVI. 


FUEL RESEARCH. 

Art the present time, all will agree that the survey 
of our national coal resources and problems con- 
nected therewith is of fundamental importance 
to the country, especially in view of the fact that 
any measure of industrial prosperity we may enjoy 
is ultimately based upon coal. Clearly, it is of the 
utmost importance that we should conserve such 
/resources and put them to the best possible use. 
| Already we have moved technically a long way from 
| the idea that coal is merely material to be burned 











| unthinkingly, much as our ancestors burned wood. 
| It is now well recognised that coal comprises an | 
| infinite variety of substances mixed or blended in 
| differing proportions, and that the use to which | 
coals are to be put must depend upon their com- | 
position and characteristics. All too frequently 
commercial considerations still interfere with the 
application of the technical knowledge we now | 
possess, and we still have such anomalies as the | 
iron and steel industry warning us that the supply 
of first-class coking coals is causing anxiety while 
the same coals are burnt in the domestic grate, 
a purpose for which non-coking coals are much 
to be preferred. When it is borne in mind that | 
the complete cessation of our formerly flourishing 
iron industry in the seventeenth century followed 
the denudation of the forests, the moral will be 








evident. 

The work of the Coal Survey, now in progress, | 
to which we have referred on former. occasions, is | 
given considerable notice in the current Report of 
the Fuel Research Board for the Year Ended March 31, 
1938.* Up till the present, 43 Survey Papers have 
been issued, of which 35 ave devoted to seam surveys. 


* Department of Scientific and Industrial Research. 





H.M. Stationery Office. [Price 4s. net.) 
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These have been completed on 65 seams, and work 





:}/on 30 others is in hand, numerous data on some 


30,000 million tons of coal having been collected. 
In general, the work is carried out seam by seam 
by. officers stationed in a particular coalfield and 
working in that field only. When a seam has been 


756 | Surveyed and the samples taken have been submitted 


to a great variety of tests, the characteristics of the 
seam are plotted on maps of the area, positions of 
equal properties (i.e., volatile matter, sulphur 
content, &c.) being joined by lines, the resulting 
map for each property having the appearance of a 
contour map. One result of this work has been 
to show users where they may  btain the type of 
coals they require—or, perhaps, this may be better 
stated by saying where the coals they require are 
to be found. Another result of the work has been 
to demolish some of the illusions of the miner, 


las, for example, that a whole seam is unusable 


for certain purposes because of its high sulphur 
content, or that another seam is high in arsenic 
content, or again, that it is impossible to carbonise 
the coal from a particular area satisfactorily. The 
“iso ’-lines are shown to wind about to such an 
extent that generalisations of this kind are clearly 
unreliable. Colliery practice, however, has been 
bu‘!t up on generalisations, and the work of the 
Survey has already proved valuable in showing 
which of these are sound and which are ill-founded. 

The value of survey work of this kind clearly 
depends upon the correct correlation of the seams. 
This has proved a most difficult matter, and there 
have been many instances where the investigation 
of anomalous results has shown that, owing to 
faulty correlation, the wrong seam has been sampled. 
A number of factors have, of course, to be considered. 
The counting of seams from a particular horizon, 
such as a fossil bed, is a useful guide, but is not 
always reliable, for seams may split, disappear 
or unite with others. Sometimes visual examination 
furnishes a clue, as for example, when thick bands 
of durain or thin bands of fusain persist, or when 
bands of dirt occur at a constant position within 
the seam. Chemical examination may help, as 
when seams show progressive changes in properties, 
or when the vertical distribution of sulphur or 
phosphorus happens to be typical of a particular 
seam, or again, when the composition of the ash 
(usually very variable) is a distinguishing feature. 
Another method is that of microscopic examination 
of the microspores and megaspores which are 
classified according to their size, shape and orna- 
ment, and the concentrations of the different types 
in each seam, or in each sub-section through the 
thickness of a seam, 

The difficulties with seams in highly disturbed 
areas are especially great, because the character 
of the seam may change with great rapidity. For 
instance, certain coal seams in Scotland have been 
affected by the intrusion of igneous rocks, with 
the result that the volatile-matter content ot the 
coals in the area has been reduced, the change 
being sometimes so great that classification brings 
some within the anthracite group. The “ Nine 
Feet” seam in South Wales has been found to 
change in volatile-matter content from 6-3 per cent. 
to 36 per cent., and at one colliery, which is typical 
of many, the change in volatile content in a distance 
of just over a mile is from 12-5 per cent. to 17-5 per 
In this colliery the selection, mining and 
marketing of the coal is now largely based upon the 
Fuel Research Board’s iso-vol. map. In some 
cases it has been found that certain properties or 
impurities in the seam are segregated, and can be 
removed, thus improving the value of the seam 
and products. In a seam containing much arsenic, 
for example, this impurity was found to lie wholly 
within a narrow band, the remainder being virtually 
free from it. In another instance, abnormal 
variations in the phosphorus content were traced 
to local concentrations of this element in lenticles 
of fusain. 

Some of the work of the survey has been directed 
to the systematic examination of the coal as it is 
marketed at the pit-head. These analyses are said 
to have proved popular among customers, and will 
be further pursued ; this is not surprising, for it has 
often been the custom to quote to customers analyses 
that have been made very many years previously, 
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regardless of any changes that may since have 
occurred in the character of the coal mined. The 
Fuel Research Board recognises that when such 


immediate value only, for with the progress of 
workings into different regions, and with changes 
in the methods of mining and preparation of the 
coal for the market, present results soon become 
out of date. This fact has not been sufficiently 


" . | 
past. The purpose of the coal survey as a whole 


is defined as intended to enable producers to develop 
their seams rationally through exact and detailed | 
information about their material, which it might | 
have been expected they would have provided for | 
themselves, much as manufacturing concerns would 
do. It is also, and this is, perhaps, even more 
important, designed to inform consumers where 
they can obtain the particular types of coal required. 
It gives information as to the best sources of coals | 
for special purposes and facilitates the choice of 
coals for blending. It helps in the selection of 
methods of cleaning coals from particular seams. 
It may be asked how far these excellent objects are 
being nullified by the existing coal marketing 
arrangements, for complaints are often heard that 
consumers have to use coals that they are 
compelled to take, and are not allowed to have the 
coals they want. Quite recently, a complaint | 
was made by an important group of gas under- | 
takings of its inability to purchase a particular type 
of coal desire? for blending purposes in order to | 
improve the quality of the coke. It is difficult, | 
of course, to say how far these complaints are 
justified, but if there is truth in them, they constitute 
& grave reflection on a system which, on the one 
hand, money to “promote the better 


| 


| 


spends 


| with production of hydrogen, by steam. 
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similar in shape but that more calcium-chloride| The fact is that the detrimental effect of noise 
The lower-carbon | upon the human system is very greatly dependent 


| coals require much more of the reagent than the| upon other and often unrelated circumstances. 
commercial analyses are undertaken, they are of | moderate-carbon coals, and the curve rises again| Much of it is probably psychological in origin. 


somewhat for the highest-carbon coals. It is now 
considered that the property of coal concerned in 
| this matter is the total surface, and since the screen 
sizes of the samples were similar, it was concluded 


, that porosity was the factor really responsible for | abnormal. 
realised by all coal producers or coal users in the | this result. 


In fact, the shape of the porosity 
eurve was found to follow that of the reagent curve. 
It is to be noted that coals containing 93 per cent. 
of carbon may have a porosity of 5 per cent., those 
with 87 per cent. of carbon 2 per cent., while in 
others with 80 per cent. of carbon the porosity 


| may rise to 15 per cent. 


Much of the work that has been done upon car- 
bonisation and upon gasification has already been 
recorded in ENGINEERING in connection with the 
meetings of the Institution of Gas Engineers.* In 
other respects the work has been directed to increasing 
the flexibility of the processes used so that the 
products most desired may be obtained with the 


}coals available. An investigation has been com- 


menced on the carbonisation of selected coals in 


by-product coke ovens of varying widths, and | 


another interesting piece of work was the production 
of synthesis gas for the Fischer-Tropsch and situilar 
processes, containing two volumes of hydrogen to one 
of carbon monoxide, by combining water-gas 


production from coke with the Lane process for | 


hydrogen production. The Lane process consists 
of the alternate reduction and oxidation at 700-800 
deg. C. of calcined spathic iron ore, the reduction 
being effected by water-gas and the oxidation, 
For this 
purpose, the chequered brickwork of the tar-cracking 


'A noise that is normal to a given environment is 
| almost ignored, whereas the same noise, though of 
|much reduced intensity, will cause irritation and 
|even distress in an environment to which it is 
The noise-level in most offices in the 
|West End of London is probably in excess of 
80 phons for the greater part of the day, at 
| least in the busy thoroughfares, but it does not 
| cause excessive inconvenience ; the same noise-level 
in a suburban residential road would arouse general 
protest. Even rhythmic noise becomes increasingly 
supportable with custom, thereby illustrating again 
the common experience that it is not the great 
afflictions which are most burdensome, but the 
minor irritations, and especially those that are 
unnecessary and might have been readily obviated. 
In passing, it may be suggested that much of the 
annoyance caused to the householder by his neigh- 
bour’s loud-speaker is not due to the intensity of 
the noise that it emits, but to the fact that it is 
producing sounds which are intended to be listened 
to, and which the mind of the compulsory listener is 
sub-consciously trying to absorb while he is endea- 
vouring to focus his attention elsewhere. 

Many of the noises inseparable from the operation 
of ships at sea, particularly those propelled by 
internal-combustion engines, are troublesome to 
passengers principally because they are unfamiliar 
and consequently claim undue attention. When 
vibration accompanies the noise, the irritation is 
greatly increased, and for the same reason. A 
| comparatively minor noise with which a vibration is 
j|associated becomes a major nuisance mainly 


utilisation of the national coal resources,” and on| chamber of the water-gas set was replaced by iron | because. in the colloquial phrase, “there is no 


the other, retains methods which prevent that | 
object being fulfilled. 

Work has also been continued during the year by 
the Fuel Research Board upon many aspects of | 
fuel utilisation. The studies on the breakage of | 
coal have been continued, partly with a view to 
enabling collieries to break coals for the market 
with a minimum production of fines, and partly to | 
assess the breakage that occurs during transport. 
\ factor found to be responsible for the production | 
of fines in breaking machines is too great a cross- | 
sectional area of the pick in relation to spacing, 
which results in crushing broken coal between the 
picks. Two types of breakage commonly occur 
during penetration by picks. As the picks descend, 
the coal below the level of their tips is first cracked 
with the production of but little fines, but further | 
penetration forces the coal between the picks, 
and it is here crushed to still smaller sizes. The} 
design of the breaking picks appears to be capable 
of modification to take advantage of this information. 
In general, the Fuel Research Board experience | 
seems to indicate that but little breakage of coal | 
occurs during transport. Weathering during storage | 
results primarily in the splitting of lumps along 
hedding planes into smaller lumps, without causing 
the production of fines. A second effect of weather- 
ing is to reduce the strength of the coal, so that 
upon being handled it may suffer severely. It is 
suggested that any serious loss of caking properties | 
during storage is associated with spontaneous 
heating, and that only in large dumps of coal, where 
heat generated by oxidation is not readily dissipated, 
does appreciable loss in caking properties occur. 
This conclusion, if confirmed, would be in striking 
contrast to the usually accepted ideas upon the 
subject, but in view of the loss of coking properties 
by some coals within a few days after mining, it 
would seem wise to treat it with some caution. 

A great deal of interest has been aroused by 
experiments upon dust-prooting coals to prevent 
nuisance during handling. This has been evinced 
by collieries and coal distributors, by large users, by 
oil companies and other possible suppliers of dust- 
proofing liquids, as well as by concerns manufac- 
turing the type of equipment that would be required. 
Dust-proofing is common practice in America, where | 
calcium chloride seems to be favoured. It has been 
found that when the quantity of these dust-proofing 
agents required was plotted against the carbon 
content of the coal, the curves obtained were very 





jexaggerated. Yet no one 


ore, which was raised in temperature to 700-800 deg. 
C. during the burning of the blow gases. The iron 
ore was reduced by passing through it the water-gas 
produced during up-running, the spent gas from 
this operation, with a calorific value of 200 B.Th.U., 
being collected in a separate holder. Hydrogen 
was produced during the back-run by passing the 
in-going steam through the iron ore, the hydrogen 

) produced, with the excess undecomposed steam, 
passing forward to the generator. 

A semi-scale Fischer-Tropsch type plant has been 
erected having a capacity of 100 cub. ft. to 150 cub. ft. 
of synthesis gas per hour, this being used largely 
to study the problem of the synthetic production of 
lubricating oils. At the date of the report, insuffi- 
cient quantities of lubricating oils had been produced 
for engine tests, but so far as laboratory examination 
could show, the products seemed to possess the 
properties of a good oil except as regards resistance 
to the Air Ministry oxidation test. It is curious 
that it should be found necessary at this time to 
engage in small-scale exploratory work of this 


character upon a process that is in successful opera- | 
tion on a large scale elsewhere, and it would seem | 


that in some way this subject has been mishandled 
(though not at the Fuel Research Station), for there 
appears to be no prospect of a Fischer-Tropsch 
plant being erected in this country to enable the 
process to be studied under practical conditions. 








NOISE REDUCTION ON SHIPBOARD. 


Noisk on board ship is no new phenomenon. 
The howl of the wind in rigging, the crash of breaking 
seas, the clap of sails taken aback or suddenly filled, 


the rapping of taut ropes against spars, the creaking | 
| of timbers, the thump of rope and blocks thrown 
down, and of worn rudder-pintles and gudgeons, the | 


shouting of orders—and often a farmyard obbligato 
from scared cattle, pigs and poultry penned on 
deck; these were the stock background of the 
nautical writers of a century ago, and there is 
no reason to suppose that the effect was commonly 
appeared to suffer 
serious breakdown in health, directly attributable 
to noise, except, perhaps, an occasional lady passen- 
ger, usually elderly and, by implication, a poor 
creature, anyway. 

* See, for example, the two papers of J. Jamieson and 


J. G. King. vol. exli, pe e 655 (1936) and page 659. 
ante also the paper by . ¢ King on page 603, ante 





| getting away from it.” In such a case the first 
| step towards alleviating the annoyance is to reduce 

or eliminate the vibration; but there are many 
‘other varieties of shipboard noise, not associated 
| with physically perceptible vibration, which are in 
| themselves sufficiently pronounced to irritate a 
| sensitive passenger. For such annoyances the 
|only corrective is a reduction of the noise-level 
| to the extent that it no longer demands the hearer’s 
| unremitting attention. 

So much interest has been exhibited in the 
|reduction of noises arising from other forms of 
| transport, that it is rather curious to note the com- 
parative neglect of the possibilities of improving 
|shipboard conditions in this respect. The matter 
| has not been entirely overlooked, however, and 
there is evidence of much careful research in a 
| paper read by Mr. R. 8S. Robinson before the 
| Institute of Marine Engineers on November 8. 
entitled “Experiments in Noise Reduction in 
Ships.” The experimental work was carried out 
in the research laboratories of Messrs. Newalls 
Insulation Company, Limited, but it was supple- 
mented by extensive tests on board vessels of 
the British and Irish Steam Packet Company, and 
the results of the investigation are to a great extent 
applicable to existing as well as to new ships. 

The phon, now the accepted international stan 
dard unit of equivalent loudness, is conveniently 
described as a perceptible step in loudness, of which 
there are about 130 in the range of human hearing ; 
but as the unit is logarithmic in origin, direct 
comparison of loudness levels is difficult to accom- 
plish with even approximate accuracy unless a 
noise-meter is used. A table given by Mr. Robinson 
in his paper compares various types of noise, 
| sufficiently widely distributed to be generally 
familiar, with typical noises associated with ships 
and shipbuilding. The comparison brings out some 
curious identities of noise-level. The engine room 
\of a Diesel-engined ship under normal working 
conditions has a noise-level of 105 phons, which is 
the same as that of a pneumatic drill ; and auxiliary 
generators, at 102 phons, are not much better. 
The noise level in a turbine engine-room, in the 
vicinity of the gearcases, was found to be 98 phons, 
which is listed as comparable with that on the 
London Underground Railway. This, however, is 
a comparison which should be qualified by the 
date and place of the observation; all London 
tube trains are not equally noisy, and much has 
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been done recently to render them less so. A 
sound-insulated Diesel engine-room, at 90 phons, 
ranks with the limit of permissible noise from motor 
vehicles, according to the Ministry of Transport 
statutory standard. 
the engine casings of a normal Diesel-engined ship 
is 85 phons, compared (rather vaguely) with a 
typing office ; but in an insulated ship with similar 
machinery the level is reduced to 65 phons, that 
of “ordinary conversation.” Cabins in a large 
turbine-driven liner gave a record of 62 phons, 
which compares with the level in a quiet office. 
These two latter examples indicate the difficulty 
of exact comparison by aural impressions only. 

It is common knowledge that hard smooth sur- 
faces reflect sound very efficiently, and that soft 
materials, especially when they are of considerable 


thickness, are the most absorbent. So - called 
“luxury” furnishings —thick carpets, heavy 
curtains, weli-upholstered furniture, &c.—have 


a very marked effect in reducing the noise level in 
enclosed spaces. As the author states, the reduction 
of sound transmission is a matter of design and the 
intelligent use of materials having diverse proper- 
ties. Unfortunately, the properties which are most 
desirable from the sound-absorbing standpoint are 
seldom the best in other essential respects, and the 
increasing importance of fire precautions, to take 
only one consideration, greatly complicates the 
problem of efficient sound insulation. At times the 
two aims may be in direct conflict, and in such 
cases the question of safety naturally ranks above 
that of mere comfort. Weight-saving, and cleanli- 
ness, are other considerations which cannot be 
ignored, and which undoubtedly have influenced 
the adoption of certain materials now extensively 
employed in the construction of ships’ cabins. 
Experience of some recent vessels rather indicates 
that the advantages of lightness, fire resistance, and 
ease of cleaning, afforded by some of the smooth- 
surfaced materials now in use, have led to the 
acceptance of too low a standard in sound-proofing ; 
or, alternatively, that the elimination of back- 
ground noises has been carried too far. A conver- 
sation carried on in normal tones inside a cabin 
ought not to be audible in adjoining cabins. The 
fact that it is so in some cases may be taken as a 
tribute to the care exercised to avoid the trans- 
mission of mechanical and other “ship” sounds 
through ventilating ducts and the openings neces- 
sarily provided for pipes and cable leads; but the 
average passenger would probably be content to 
accept a higher level of “ship” noise, if not too 
disturbing in tone, as the price of greater privacy 
of conversation. The problem is not peculiar to 
ships. Owners of motor-cars are familiar with the 
experience that the gradual elimination of squeaks 
and rattles appears to intensify the annoyance 
caused by noises that remain, a circumstance which 
follows naturally from the greater sensitivity of the 
human ear at the lower noise-levels. Adapting 
David Harum’s principle that “a certain amount 
of fleas is good for a dog” it would appear 
inadvisable, therefore, to seek too assiduously to 


The noise level in cabins near | 
| There are four special courts dealing exclusively 
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vested interests of a very complex nature. The 
various water-power schemes now in operation are 
partly government-owned, partly municipal under- 
takings, and partly in the hands of private companies 
operating under a Government licence. 


with judicial matters arising out of water-power 
development, and acting with the advice of technical 
experts—engineering and agricultural—attached to 
them either permanently or in rotation. The 
Water Power Association, which is composed of 
representatives from all these bodies, fulfils a most 
important role as a link between various interests, 
in making concerted approach to the Riksdag, in 
advising on questions of a technical or legal nature, 
and in providing facilities for discussing the many 
conflicting problems that necessarily arise in such 
circumstances. The Association issues about 1] 
publications per year, one of which is devoted to 
the Minutes of the annual meeting, reprints of 
papers read, and a verbatim report of the discussions 
contributed at the meeting. The other pamphlets 
are special papers on technical, economic, or legal 
questions of the day. The twenty-ninth annual 
meeting of the Association took place on April 28, 
1938, under the chairmanship of Mr. Sven Liibeck, 
governor of one of the Provinces, who in a brief 
address emphasised the two problems attracting 
most attention at the time, viz., the revision then 
imminent of the Licence Act, and the question of 
air-raid protection for hydro-electric power stations. 

The first paper read was entitled ** Power Ques- 
tions of the Day.”” It was by Mr. Erik Upmark. 
and the author remarked on the increase in the 
use made of available power, this having improved 
from 4,400 kWh per year per kilowatt installed in 
1929 to 5,100 kWh per year per kilowatt in 1937. 
Extensions, he said, were in hand to plant now 
in service, amounting to 250,000 kW. and 
further extensions were planned, which would 
add an additional 200,000 kW. The Government 
share in the total turbine power now operating is 
about 30 per cent., and this is expected to increase 
considerably in the near future. Interconnection is 
an outstanding feature of electric supply in Sweden, 
on account of the uneven distribution of power 
sources, and Mr. Upmark even predicts a future 
grid covering the three countries of Norway, Sweden 
and Denmark, and linking up Narvik, in northern 
Norway, with Copenhagen, a distance of 1,600 km. 

The most popular size for individual turbines is 
35,000 kW (maximum), the choice being governed 
by local conditions. Future develop:.ent naturally 
depends to some extent on the trade outlook, but 
the consumption of electrical energy shows, on the 
whole, a steady rise since the beginning of the 
century, and the setbacks due to depressions in 
1921 and 1931 are comparatively less pronounced 
than in most other countries. It is estimated that 
the production will reach 8,500,000,000 kWh in 
1940. Emergency regulations and air-raid pre- 
cautions have been the subject of discussions 
between the Waterfalls’ Board and the military 
authorities, together with representatives of the 








create silence in a world that is not naturally 
noiseless, 








THE SWEDISH WATER POWER 
ASSOCIATION. 


THE year 1909, in which the Swedish Water 
Power Association came into being, marked a 
turning point in the history of the exploitation of 
the natural resources of the country. Electric power, 
which at the beginning of the century was but a 
small fraction of the total 200,000 kW developed, 
then began to gain the upper hand, while the 
direct utilisation of water power has since decreased 
slowly but steadily, until of the total turbine power 
at present developed, about 1,500,000 kW, the 
power used for electric generation, accounts for 
about 95 per cent. When it is remembered that, 
long before the close of the Nineteenth Century, 
the great lakes and rivers in the heart of Sweden 
had been linked by a canal system for navigation 
from Gothenburg to Stockholm, thus forming a 
waterway grid connecting the Cattegat with the 
Baltic, it is clear that further developments would 





railways and the larger municipal and industrial 
undertakings. 

An interesting paper, which was followed by a 
discussion, was on the subject of “The Licence 
Acts.” It was introduced by Mr. Tore Hedin. The 


| Act of 1902 is under revision and the amendments 


are expected to come into force by July 1, 1939. 
Licences for the construction of power-transmission 
lines have hitherto been granted, normally, for a 
period of 40 years, so that the oldest will expire 
in about five years’ time. It is now proposed to| 
extend the period to 60 years, as a maximum, in 
special cases. The power companies point out that, 
although grateful for the extension, they would like 
the 60-year period to be taken as normal, and they 
suggest a ‘ gradual extinction” of the licence by 
giving a company the option of renewal, not earlier 
than 20 years before the lapse of an original licence, 
this renewal to be subject to the same conditions as 
a wholly new licence. Under the present conditions, 
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the capital expenditure on which would have to be 
redeemed in a short period, and find it difficult to 
contract for bulk supply to industry on short 
terms. 

The Government also demand proof of the need 
of a supply network before granting a licénce, and 
reserve a right to regulate the tariffs for all private 
networks constructed since 1907. These points were 
the subject of keen debate. It was held that so far 
development had been quite sound and had satisfied 
the majority, and there was some apprehension lest 
State interference might result in such matters 
being brought into the political arena. The Govern- 
ment spokesman, Councillor Skéld, took the view 
that although private companies might be satisfied 
with a contented majority, it was the duty of the 
State to see that even a minority had no grounds 
for complaint ; and that in such vital matters as 





power supply, the citizen should have the right to 
appeal to the State on questions of price. Further, 
as regards proof of a demand, transmission lines of 
competing companies were now converging upon 
important towns, and, as it was inexpedient to 
allow several companies to supply one township, 
some choice and decision would have to be made by 
a suitable independent authority. 

This discussion was followed by a paper on 
“* General Points of View in Transmission Probelms,”’ 
by Mr. Gustaf Léfgren, in which the various factors 
affecting the choice of transmission voltage were 
outlined, with special regard to cost and stability, 
and the possibility of future interconnection with 
neighbouring systems. The author endorsed the 
opinion, now held by many experts, that high- 
tension direct-current transmission will in time 
supersede the three-phase system, at any rate for 
long distances, but doubted whether the lengths oi 
line in Sweden would warrant such a change. 
A further paper read was on the utilisation of water 
power owned by other parties than the power com- 
pany. It was by Mr. Albert Vallin, and dealt with 
the very complicated legal questions that arise when 
a waterfall is exploited not by its owner, or is 
only partly owned by the power company, or when 
river regulation and impounding affect other users 
on the same or interconnected streams. In a 
review of power consumption in different industries, 
Mr. Viking KAllstrém grouped the latter under nine 
headings. The total consumption for 1936 reached 
5,270 million kWh, and a comparison with 1913 
shows a total increase from that date to 1926 of 
138 per cent., and then of 76 per cent. to 1936. 
The paper and pulp industry now occupies first 
place, consuming 42-4 per cent. of the total; 
mining and metal industries come next with 32-8 per 
cent. ; and the chemical industries show an actual 
increase from 166 million kWh to 417 million kWh, 
but a relative decrease from 13-2 per cent. to 7-9 per 
cent. A more technical contribution on the continu- 
ous measurement of water flow through turbines and 
dams was presented by Mr. H. Hartzell. The quan- 
tity of water used in a hydro-electric power station 
is usually calculated from the power output and the 
efficiency of the turbo generator, and whe author 
discussed the errors arising from the variation of 
efficiency with load, and the complications intro- 
duced if the head varied. He contended that it is 
better to make the turbine gate-opening the basis 
for such calculations. A system of continuous 
measurement is in use at three of the Government- 
owned power stations of Motala, Vargdén and Lilla 
Edet. 








NOTES. 


Tue Port or Rangoon. 


Tue River Irrawaddy, which is navigable for 
some hundreds of miles of its course, is the great 
commercial highway of Burma, and, standing on 
one of its mouths and commanding much of the 
import and export trade of the country, is Rangoon. 
The fact that the port is accessible to large ocean- 
going vessels is, to a great extent, due to the vigilance 
of the Co:nmissioners for the Port of Rangoon, who 
carry out systematic hydrographic surveys of bars 














any extensions or alterations superposed on an 
existing system become part and parcel of that 
system included in the original licence, so that 


and shoals, and ruaintain and deepen the channels 
to the sea. In this connection, it is stated in the 


as the lapse of a licence approaches, power com- | Commissioners’ annual report that 787,000 tons of 
be faced with the problem of not unduly disturbing! panies are reluctant to carry out improvements, ' sand and silt were dredged from the approach channel 
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during the year ending March 31, 1938, and that a 
further 148,672 tons of spoil were removed from the 
neighbourhood of wharves and jetties within the 
port itself. Among the more important new works 
carried out during the year were the reconstruction 


and modernisation of the Port workshops, the | 


reconstruction of Brooking-street Wharf, and the 
building of a new passenger jetty at Lewis-street. 


The new workshops were practically complete at the | 


end of the year, the works including the erection of 


a new steel-framed building to replace the old | 


timber structure which housed the machine shop, 
the building of a new moulding shop and of a chain- 
testing house, and the installation of a 100-ton 
Avery hydraulic chain-testing machine. The work 
at Brooking-etreet involves the construction of a 
new two-berth reinforced-concrete wharf for sea- 
going steamers, at an estimated co*t of ie. 52 lacs. 
The site was cleared and the driving of reinturced- 


concrete sheet piles completed in October, 1937, | 


after which satisfactory progress was made with 
the driving of reinforced-concrete wharf piles, & 
total of 965 piles having been driven by January, 


1938. The concreting of the deck beams and super- | 


structure was commenced in November, 1937, and, 
by the close of the vear, practically the whole of the 
piled area had been decked over. Pile-driving work 
on the new Lewis-street passenger jetty was com- 
pleted in December, 1937, and reasonable progress 


had been mac with the superstructure by the end | 


of the yea tn eunclusion, it may be of interest to 
mention that !.543 sea-going vessels, having a total 
net tonnage of well over 4 million tons, entered the 
port during the year, and that the total sea-borne 
trade of Rangoon amounted to 5,416,012 tons, 
representing an increase of 127,870 tons, or approxi- 
mately 2 per cent., over that of the previous twelve 
months. The total, moreover, compares favour- 
ably with that of the record year, 1929-1930, when 
the sea-borne trade of the port amounted to a little 
over 5-6 million tons. 


‘Tue Mining Lxypoustry oF QUEENSLAND. 


The year 1937 was one of definite improvement 


in the Queensland mining industry, the production | 
of gold, as well as that of base metals, showing a | 
noteworthy increase as compared with the previous | 


twelve months. The annual report of the Depart- 
ment of Mines of the State shows that during the 
vear ended December 31, 1937, the yield of gold 
totalled 127,281 fine oz., compared with 121,174 oz. 
in 1936 and 102,990 oz. in 1935. Similarly, the 
value of the base metals and coal produced increased 
from 2,625,373/. in 1936 to 3,337,734/. in 1937. 
The larger gold mines in Queensland, at Mount 
Morgan, Cracow and Mount Coolon, all made steady 
progress during the year, and it is interesting to 
note that Messrs. Mount Morgan, Limited, intend 
to mine 7 million tons of ore, by open-cut methods, | 
during the next 20 years. Furthermore, new crush- 
ing machinery hae been installed at the Golden 
Platean mine, at Cracow, and fresh land has been | 
taken up by the Mount Coolon Company. The base | 
metals mined, in order of value, were lead, zine, 
copper, silver and tin. ‘The whole of the zine output 
for the year (27,598 tons), and 38,121 tons out of a 
total of 38,473 tons of lead, were produced at the 
Mount Isa Mines, Cloncurry, while the main centres 
of production of copper, the total output of which 
was 5,149 tons, were in the Cloncurry and Mount 
Morgan districts. Silver is found in many parts 
of the State, but some 96 per cent. of the 1937 out- 
put of 3,264,994 oz. was produced by Messrs. Mount 
Isa Mines, Limited. Mainly owing to the encourage- 
ment of the Government, which assisted with funds, 
tin mining has made steady progcess, yielding 1,170 
tons of the metal in 1937. The industry, it is 
stated, has contributed largely to the solution of 
the unemployment problem in Queensland. Tin 
dredging operations are being undertaken near 
Mount Garnet, in North Queensland, on a larger 
scale than ever before and a dredging plant costing 
some 125,000/. is being installed. The output of | 
saleable coal for the year was 1,120,179 tons, an | 
increase of 7 per cent. over the total for 1936. The 
year 1937 was the fifth year in succession that sales | 
showed an increase. The principal collieries are in | 
the Ipswich, Maryborough, and Darling Downs | 
districts, in the south, and at Bowen, in the north. 
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| THE USE OF STEAM POWER FOR | been mainly based upon hydro-electric generation, 
\IRRIGATION PUMPING IN _ INDIA. | it was decided to have the whole question investi- 
| gated, so as to decide whether it would be practi- 


Between the years 1929 and 1934 the Irrigation | >, . : 
| (Development) Department of the Government of | abl on economic and technical grounds to use 


| the United Provinces in India carried out an exten- | ‘ermal Power for irrigation pumping. | Messrs. Six 
sive development of hydro-electric power from the |”, tal cade “lla Sea * : - P 
low-head falls on the Ganges Canal with the twofold mae tat 5 time nae mgr eae Ps Aa 
> le ‘4 y » y * ete” . 
on aheders ae = vinden ave am was practicable and technically sound, provided that 
: vl : the departmental estimates of demand for water 
greater importance, providing _ power for river | enh exon wenn aeolian. 
pumping and tube-well irrigation in the areas : A 
outside the reach of the Ganges Canal. This novel! . Plans were therefore prepared for the construc- 
enterprise, which has been a great success, owes its | tion of a steam- power station with an initial installed 
inception and completion to the enthusiasm of the | capacity of 1,600 kW, which would suffice for the 
late chief engineer, Sir William Stampe, C.I.E., supply of pumping stations on the Gogra, Gomti 
LS.O.. and his staff. and Kaliani rivers and provide a sufficient margin 
The Ganges Canal, which as constructed some to meet the requirements of the town of Fyzabad 
eighty years ago, abstracts whole of the dry- | #"4 the surrounding rural districts over the first 
‘weather flow from the river where it debouches | four years of development. The estimated eost of 
from the Himalayan foothills at Hardwar. The | the proposed power station was 115,000/., or 165i. 
. | per kilowatt, and the cost per unit generated. hased 
upon coal of 13,000 B.Th.U. quality at is. per ton 
deliver «di, interest on investment at 5 per cent., and 
an annual plant-capacity factor of 27 per cent., was 
computed at 0-425d. At this figure it was esti- 
mated as practicable to pump water from the more 
shallow rivers, and supply it to the cultivator at a 
rate which would compare favourably with irriga- 
tion rates in force on major gravity-canal systems 
in the other parts of the Province. The depart- 
mental estimates prepared aid submitted to 
Government covering the scheme meluded in the 
first case a system ef pumped canals capable of 
irrigating 168,002 acres and involving a total 


full designed capacity of the canal is 8,000 cusecs, 
but during the cold-weather months the discharge 
of the river may fall to little more than half this 
figure. No possibility existed, therefore, of extend- | 
ing irrigation from the canal itself. Two other | 
sources of water for irrigation were, however, 
available—certain deep-set tributary rivers which 
form the natural drainage system of the Gangetic | 
plain, and the subsoil water which could be tapped | 
by tube wells. 

Both methods depend upon pumping and both 
have been adopted. Tube-well irrigation has, 
perheps, proved the more successful owing to the | 
| favourable subsoil conditions in widespread areas | , ‘ge 
where irrigation is required, and owing to the | xpenditure of 500,000/. 
suitability of a tube-well system for gradual and It was decided, however, that as they were 
regular expansion from . modest start. The initial | dealing with a part of the country where cultivatic a 
expenditure in the tentative stages is small and the | was in a very backward state, the scope of the 
cost can be limited. After a period of experimenta- | undertaking and the size of the initial experiment 
| tion in which various types, sizes and spacings of | ought to be curtailed ; 125,0001. was therefore 
tube wells were tried, the individual unit was | allotted to put in hand a modified scheme. This 
standardised at an output of 14 cusecs, or 33,000 | was intended to be of the nature of a large scale 
gallons, per hour per well, and between the years | experiment, to test the capacity of the arid tracts 
1932 and 1938 no fewer than 1,500 of these wells | around Fyzabad to support a pumped irrigation 
have been constructed and put into service. The| scheme, and at the same time to form a nucleus 
‘intensity of pumping has been restricted to an | from which future expansion could take place. 
abstraction of the subsoil water at the average| The modified project embraced the construction 
rate of 1 cusee per square mile for 3,000 hours in| at Sohwal on the East Indian Railway, about 
the year, and careful observation shows that as a | 10 miles west of Fyzabad, of a small steam-power 
result there has been no permanent effect on the | station having an installed capacity of 2,500 kW, 
water table. |a river pumping station on the Gogra designed to 

The original electrification scheme, which pro- | @bstract 180 cusecs under a maximum head of 
vided for the harnessing of four of the canal falls | 35 ft., and a canal system to irrigate 44,000 acres. 
and their interconnection by means of a trans-| In addition to the pumping plant the power station 
mission system known as the Ganges Grid, was | Was to supply the town of Fyzabad, the local water 
completed early in 1934. The success which | works, railway, &c., and would also supply power 
attended this rural electrification and the pioneer | for a number of experimental tube wells. The 
effort in pumped irrigation enccuraged Government | construction of the pumping station and the canal 
to draw up plans for the further development of | System, together with the rural distribution network 
the electric-supply services which had thus been | ¥4S undertaken departmentally. The design and 
initiated in the western districts, and further, to| Supervision of all work in connection with the 
explore the possibilities of bringing similar benefits | Power station was in the hands of the consulting 
to the less fortunate districts to the east where no| engineers. The contract for the whole of the 
ordinary irrigation facilities are available. Reference mechanical and electrical equipment was let in 
to the attached map, Fig. 1. will make this clear. August, 1936, to Messrs. Asea Electric, Limited, 

The town of Fyzabad, w'th a population of 160,000, with Messrs. Babcock and Wilcox, Limited, as sub- 
was selected as representing, with its surrounding | contractors for the boilers. 
districts, a typical densely populated area where In preparing designs for the power station, regard 
the need for irrigation was pressing and the develop- had to be given to the necessity of allowing for 


/ment of pumping schemes appeared to offer the | considerable expansion and the preservation of 


best prospects and where rural electrification would | flexibility in the size and type of future plant. It 
be a great boon. Geological conditions around | ¥@s decided to construct the boiler house and turbine 
Fyzabad are less favourable to extensive tube-well | house as separate buildings. The boiler plant 
pumping, and a number of experimental wells were | Comprises three Babcock and Wilcox water-tube 
sunk to test the subsoil resources. As a result it | boilers, each having a normal rating of 8,500 Ib. 
was decided to base the projected irrigation scheme | Pet hour and a steam pressure and temperature at 
primarily on pumping from the deep-lying rivers | the superheater outlet of 275 Ib. per square inch 
which could be used to supply gravity canals. j and 700 deg. F., respectively. 

The most efficient method of providing the electric} Owing to the unstable character of the beds of the 
power for the necessary pumping stations called for | great rivers which traverse the alluvial plains of 
careful consideration. There are no sources of | Northern India, the question of their utilisation as 
potential hydro-electric power within an economic | sources of cooling water for condensers is one which 
distance of Fyzabad and as the existing power | always presents difficulty and often entails heavy 
stations on the Ganges Canal are 500 miles distant, | expenditure on the civil engineering works necessary 
electrical transmission from the west side of the | to maintain a reliable supply under all conditions of 
Province was not practicable. In these circum-| flow. In the present case, as the initial plant instal- 
stances an independent thermal station appeared | lation was to be a small one and it was essential 
to be the most practicable solution, and, since the| to keep down capital expenditure, the engineers 
Irrigation Department's previous experience had | recommended the adoption of a spray cooling pond 
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Two sets of switchgear are provided, one set being 
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and the location of the power station adjacent to | overhead lines which supply Fyzabac and its 


the railway, the energy being transmitted a distance | neighbourhood. 


of two miles to the pumping station on the Gogra| In spite of its small size the station is a relatively 
river. A view of the station is given in Fig.2. | efficient one, the fuel consumption based on the 


It was estimated that the peak load to be pro-| site tests amounting at economical loading to 
vided for would not, over the first three years of about 1-8 lb. per unit sent out to the feeders. 
operation, exceed about 1,200 kW, and to deal with | Experience with the Ganges Grid has shown that 
this two similar units each of 1,250 kW have been! with a rural electrification scheme of the type 
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installed. The turbo-generators are of the Ljung-| described an annual load factor of 40 per cent. 
strém double-rotation type, the electrical system | may be anticipated. The power station was put 
being three-phase, 50 cycles, and the voltage 6,600. | into commercial service at the end of 1937, the 

The switchgear, which has a breaking capacity of | total cost including engineering expenses, depart- 
100,000 kVA, is of the direct-operated, metal-clad | mental overheads and permanent staff accommoda- 
type and is accommodated, with the control| tion amounting to approximately 55,000/., or 221. 


panels, in a room overlooking the turbine room. | per kilowatt installed. 


supplied with double "bus bars operating at the| water to the cultivators, follows orthodox lines 
generator voltage of 6-6 kV, at which pressure the | and calls for no special comment. The pumping | 
underground feeder is taken out to the pumping | station, however, 
station, while the other set with single bus bars 
operates at 11 kV, and is used for controlling the 


The canal system, which distributes the Gogra 


several features of in- 
terest. The instability of the rivers of Northern 
India has already been referred to, and the pump | 
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house was located at a point where thick beds 
of clay-bearing deposits have resulted in the for- 
mation of a relatively stable bank on a concave 
bend of the river which is closely followed by the 
dry weather channel. The dry-weather flow of the 
Gogra is large in comparison with the quantity of 
water abstracted by the pumps, and the location 
selected for the pump house avoided the heavy 
expense of constructing an intercepting weir. The 
pump house is carried on a single rectangular well 
of cellular reinforced brickwork, sunk by grabbing 
to a depth of 65 ft. below the bed of the river. 

The pumping plant consists of three vertical- 
shaft units, comprising propeller-type pumps, 
supplied by Messrs. Escher Wyss Engineering 
Works, Limited, and driven by three-phas2> motors 
operating at 6,600 volts. The capacity of each set 
is 60 cusecs under an average head of 35 ft., and 
they deliver into a common forebay of reinforced 
brickwork which forms the head of the main canal. 

The experiment has now been launched and will 
be watched with interest. There is good possi- 
bility of its considerable extension and of the 
adoption of the idea in other provinces and in some 
of the States. Whether in such cases hydro- 
electric or separate thermal power stations will 
be used, or an attempt will be made to use existing 
off-peak power from such grids as are either already 
|in existence or under con*es:piation, are questions 
that can only be answered in time. In the Eastern 

United Provinces scheme based on Fyzabad it was 
found that an independent power station was 
| essential to give the scope en flexibility required. 











LITERATURE. 


| The Soience of Petroleum. Four volumes. London : 
| Humphrey Milford, Oxford University Press, [Price 
15l. 158.) 
In a recent issue of ENGINEERING* we reviewed 
| Volumes I and II of this important work, which, 
as then stated, has been published under the joint 
editorship of Dr. A. E. Dunstan, Chief Chemist of 
the Anglo-Iranian Oil Company ; Professor A. W. 
Nash idead of the Department of Petroleum 
Tecunology, University of Birmingham; Dr. B. T. 
| Brooks, consulting chemist, New York; and Sir 
| Henry Tizard, Rector of the Imperial College of 
Science, London. The contents of Volumes I and 
IT have already been discussed ; actually, Volume IL 
forms, with Volume III, Prt 2 of the whole work. 
They cover the chemicai and physical principles 
of the refining of minerai oils. 
The 14 sections forming Volume III comprise 
|articles on refining processes, both physical and 
| chemical, solvent-extraction methods of refining, 
|dewaxing, gas pyrolysis and polymerisation, 
cracking, hydrogenation, engineering and chemical 
engineering as applied to refining, metals and 
alloys in refinery equipment, corrosion, instru- 
ments and meters, electrification of refineries, 
power and water supplies, and fires. The continual 
striving after high mechanical efficiency in internal- 
, combustion engines has tended towards relatively 
| high speeds and bearing pressures which, in turn, 
| call for the highest attainable qualities in petroleum 
| lubricants, and the consequent advances in refining 
processes have raised the standard of performance 
in lubricants for general purposes. A summary 
of the properties characterising a good lubricating 
| oil is given as embracing viscosity, lubricating value 
,or oiliness, enabling the lubricating-oil film to 
| withstand high bearing loads at low rates of shear, 
| good stability against oxidation and sludging 
|in general use, minimum variation of viscosity 
| with temperature change, ability to flow freely 
| at low operating temperatures, and non-corrosive- 
| ness to bearing metals, The important section on 
| hydrogenation is introduced by an article on its 
| historical development by Dr. Friedrich Bergius 
jand contains accounts of the hydrogenation of 
| petroleum, coal and the hydrogenation-cracking 


| of tars. Among the engineering aspects of refining 


are discussions of heat transfer, the thermal conduc- 
tivity of solids, the emissivity of surfaces, the 
calculation of the flow of liquids and gases across 
nests of pipes and in packed columns, heat 


* See page 283, ante. 
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exchangers and condensers, and heat 


through insulation. 


also considered. 
and on power ani water supplies give a general 
outline of acceptec. practice. The electrical protec- 
tion of oil storage containers against fire is of 
considerable importance in most parts of the world, 


and the information presented is of a practical | 


nature. 


Probably Volume 1V will be of greatest interest | 


to many engineers as an enumeration of its five 
main sections will indicate. The subjects covered 
are: products of petroleum, combustion, detonation, 
oil shales, torbanites, cannels &c., shale oils and 
tar oils. Within the first of these sections fall such 
subjects as motor spirits, solvents and Diesel fuels, 
oil fuel, lubricants, waxes, asphaltic bitumen, coke 
and refinery residues, and synthetic derivatives 
including alcohols, as well as special products, 
di-isobutane, iso-octane, white oils, and synthetic 
resins. Under the subject of combustion are 
considerec. combustion phenomena of hydrocarbons 


and pheno...ena at high pressures and in compression- | 


ignition engines. Detonation covers many articles 
of importance to the engineer and includes a general 
statement of the existing knowledge on knocking 
and its prevention, spontaneous-ignition tempera- 


tures, flame propagation, anti-knock compounds, 


the lead susceptibility of gasoline or increase in | 


octane number, and the correlation of road and 
laboratory knock ratings of motor fuels. 

The final article, of particular engineering interest, 
discusses the aspects of detonation from the point 
of view of the designer, of the operator interested 
in the performance of the engine and in its troubles 


caused by detonation, and of the testing and research | 


staff. The principal aim of design is high power 
output and low fuel consumption, the former 
being controlled by both volumetric efficiency and 
the compression ratio, while the latter depends on 
compression ratio alone. In transport and industrial 
engines, detonation is objectionable mainly because 
of the noise and because it may lead to pre-ignition, 
but in high-duty engines, such as are used for air- 
craft, it is very serious and may result in disaster 
in a few minutes by causing seizure. Points such | 
as these, brought out from the summary, serve to 


reveal the practical standpoint of this article, which 


transfer | 
The factors to be considered | involved some difficulty, is by Donald and Marianne | or, 
in specifying metals for use in refinery service are | Scholl and, in general, the task has been well done, | editing should be the order of the day. 
The sections on electrification| but on page 197 occurs a sentence which may | the picture they give is inadequate. 
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| present some difficulty to readers. The author, in | 


| 
| recommended, the economist 


| time ask for measures for preventing the infant 
industry from developing into a _ protectionist 
duty.”” What the mechanisation of modern war- 
fare involves is fairly apparent to most engineers, 
| and leading articles in this journal have consistently | 
stressed the need for training of the personnel 
required ; but we are inclined to doubt whether our | 
Government and military advisers have as clear a 
conception of the measures necessary as are set forth 
in this book or, if they have, whether they dare 
disclose the fact. Lord Kitchener, on the completion 
of a campaign in the Soudan, reported that the total 
cost was “ within the estimate’; but no estimate 
called for from this great engineer or anyone else 
would have withstood the test of our last war. 
Military history teems with mistakes and, to quote | 
from this book, “the most intelligent author of 
mobilisation planning is no prophet.” General | 
Foch, shown aeroplanes in flight in 1910, remarked 
that flying was a good physical exercise but void 
of military value, and our own officials at first 
| turned them down as useless. No army in 1914} 
had more than four machine guns per 1,000 men. 
France had hardly any heavy artillery and was taken 
completely by surprise, on the outbreak of war, 
at the weight of projectiles her army had to face. | 
The importance of barbed wire was misjudged, 
and no one foresaw the part to be played by oil. 
Our own War Office, at the time, had little apprecia- 
tion of the value of H.E. shell. Austria offered 
|a@ tank model long before the last war with no 
recognition of its value, and these appliances were 
forced upon the British Army by civilians. The | 
value of submarines was underestimated and the 
importance of torpedoes exaggerated. As against 
|} all this—and no seciets seem to be withheld from 
|the author—France in 1931 had a stock of war 
| equipment which cost 25 per cent. of the national 
income ; most other countries hid only 10 per cent. 
Yet the author maintains that armaments are by 
| no means the decisive factor, economic, not military, 
force being the stronger. 


is typical of the critical and comprehensive nature | 


of the whole work. 
the reader to further information and there are 
numerous tables, 
s the intention of the publishers to issue supple- 
mentary volumes under the same editorship from 
time to time when the progress of research and 
technique makes this course desirable, and the 
nature of the present compilation should suffice 
to ensure these a welcome when they make their 
appearance. 


London 
Limited 


To-Morrow's War. By SrerxHen Possony 
Mesers. William Hodge and Company 
[Price Se. td. net.! 

To Maréchal Lebeouf is attributed the announcement, 

on a certain occasion, that the French Army was 

equipped and ready for war 
button.” 
little value, unless accompanied by the assurance 
that due provision had been made for the manning 


of additional button factories and that something | 
like two years’ supply of bones were in stock. It) 
is on these lines that this German author has | 
approached his subject and, although there may ne | in this instance. 


some who will not agree witk all of his conclusions, 
it will be found impossible to withhold a tribute 
for the painstaking manner in which he has analysed 
the theories of international experts. 
20 pages of his book are occupied with quotations 
from the various authorities consulted. 


author undoubtedly has rendered a great service | are open to the same criticism. 


The many references guide | 


diagrams and illustrations. It | 


‘to the last gaiter | value. 
Such a stitement to-day would be of | occurred in the intervening period must determine 


The last | 


| Blectrical Engineering Practice. Fifth editicn, Volume I. 
By J. W. Meares and R. E. Neaie. London : Chapman 
and Hall, Limited. [Price 25s 


| Any book which has reached a fifth edition, as 
Electrical Engineering Practice has done, may to 
some extent claim immunity from criticism. For 
it is evident that it has met a demand from the 
date of publication and, what is more important, 
| that that demand continues. To ensure that im- 
| munity, however, a new edition must not simply 
| be a reprint. In a science which is undergoing 
|such rapid development as electrical engineering, 
much of the information published even a few years 
|ago will require modification. Careful revision is 
| therefore necessary, not only to suppress what is 
|out of date but to include what is of present 
Moreover, changes in practice which have 


what is to be omitted, what is to be retained, and 
what is to be modified. 

Unfortunately, publishers do not like revisions 
to be too drastic, and this may explain why this 
policy has not been followed to the fullest extent 
As an example, the figures for the | 
outputs of water boilers demand modernisation, | 
and it would surely have been wise to have given | 
more modern data for the aggregate capacity of 
this class of plant installed in this country than that 
current in the year 1930-31. The illustrations in | 





The | the following section, which deals with prime movers, 


A high-speed triple- 
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The translation of this book, which must have | | supplemented by references to the latest literature 


if space cannot be spared for this course, drastic 
As it is, 


These criticisms are not to be taken as meaning 


discussing the expediency of duties, says that when | that the book is valueless. It contains a great deal 
“ should at the same | of useful, if sometimes rather undigested, informa- 


| tion, and at any rate, the reader is clearly guided to 
sources where its contents may be supplemented. 
The present volume covers definitions, materials, 
measurements, generation, prime movers, sale of 
electrical energy, transmission and control, and has 


| 200 pages more than its predecessors. The other 


two volumes of the work cover transformation, 
conversion and storage ; distribution, applications 
of electrical energy and testing. There is an index 
of no less than 70 pages (in which reference is made 
to paragraphs) and this covers all three volumes. 


| Hundert Jahre Kruppsche Betrievsxrankenkasse 1836 bis 


1936. By Wicnetm Vossiek. Berlin: Verlag fir 
Sozialpolitik, Wirtschaft und Statistik Paul Schmidt. 


Tuts is a valuable social document. It is a detailed 


j}account of the accident and sickness insurance 


schemes which have been carried on, in one form or 
another, by Messrs. Krupp since 1836. The author, 
indeed, endeavours to place the beginnings of this 
type of activity by the firm as early as the year 
1813. A wages book of that year has entries re- 
ferring to sums of money granted to workpeople 
during sickness, and in January, 1814, there is 
an entry giving the medical costs of treating a 
workman after an accident. The archives of the 
firm give little information on the practice of these 
early days, and although it has not been possible 
to find a minute or other document establishing it, 


| it seems clear that the beginnings of a definite scheme 


of sickness insurance may be laid in 1836. 

Not much is known about the early procedure ; 
there are records of various payments and of a 
contribution by the proprietor of the firm of a sum 
of 100 thalers, in 1837, with a promise of a similar 
sum annually. The earliest scheme about which 
full information is available came into operation 
in 1855. The plan was worked out in considerable 
detail, and embraced sickness benefit, life insurance 
and pensions. It may fairly be said to have adum- 
brated the features of modern practice. The scheme 


|was compulsory, in distinction from the earlier 


plan, under which it had been found that only from 
50 per cent. to 80 per cent. of the workpeople in the 
various classes were prepared to become members. 
Under the 1855 programme, the workpeople were 
divided into four classes, determined by the wages 
they received. Class IL, for example, covered those 
whose day wage ranged from 15 to 20 silver 
groschen. They paid 4} silver groschen for every 
14 working days, and received 7} silver groschen 
sick benefit per working day, with a payment ot 
10 thalers to their representatives in case of death. 
The firm paid a contribution equal to half that 
paid by the employee. The value of a silver 
groschen was about 14d., and of a thaler about 3s., 
but the value of money was considerably greater in 
1855 than it is to-day. The general fund was sup- 
ported, among other ways, by an entrance fee, 
payable by each employee, and equal to half a day’s 
wage, and by a system of fines which in case of 
feigned illness might amount to 10 thalers. This 
scheme was in operation until 1884, by which time 
the number of employees had risen to 9,913 from 
the 200 of 1855. 

In 1881, sickness insurance was made compulsory 
by law in Germany. There were many schemes in 
operation at that time and the law was based on 
the accumulated experience of these. The Krupp 
scheme did not require great alteration, but various 
| modifications were brought in operation in 1884, 
| other detail adjustments being made in 1886 and 
'1889. In 1892, further legislation led to wider 
modifications, an important feature of these being 


to all nations, bellicose or pacific, since his estimate | expansion engine driving a direct-current generator is | separation of the sick fund from the pension fund. 


must provide thought for the one and encoutage- | 
ment to the other. It might appear strange that | 


the author should exclude from his estimates all | 
requirements of the Navy but as, in his conclusions, | 
he refers to the blockade as the dominating factor, | 
advocates of the blue 
down-hearted. 


water school will not be} 





| hardly typical of modern practice, and that of a| 
12,000-kVA turbo-alternator is also lacking in| 
modernity. The same criticism applies to the | 


| 


|The Krupp insurance service at this time was of 
wide extent and covered dental attention and the 
use of the firm's hospitals and conv alescent homes. 


| bibliographies which, we are glad to see, are given | The next change came in 1913, which saw the unifica- 


at the end of each chapter and to the references | 
which are reproduced in footnotes. Though these | 


are not without their utility, they should either be | 


extended and better 


tion of a number of State laws dealing with social 
welfare. This enabled the Krupp scheme to be 
benefits to be paid. 
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Fig. 2. 

The procedure under the 1913 Act had only just 
come into operation when the war broke out. 
39,352 members of the insurance fund, on August 1, 
1914, 8,114 had been called up for military service 
by the end of the year. It had been antipicated 
that under war conditions, the calls on the benefit 
fund would be greatly increased, but for the first 
two years no effect of this kind was experienced. 
Indeed, at the end of 1914, the proportion of 
members on sick benefit at any time was only 2-92 
per cent. as compared with an average of 4-81 per 
cent. during the previous four years. In 1915 
the figure rose to 3-87 per cent., which, however, 
was still substantially below pre-war records. The 
value of the fund to the members was reduced 
during this period, as the iirm’s hospitals were 
taken over for military service. In the meantime, 
the number of women employee: was increasing 
rapidly. In 1916, in connection with the Hinden- 
burg programme, large extensions were made to the 
works and the membership of the fund at the end 
of that year reache1 79,660, of which 19,232 were 
women. This great influx of women and workers 
from all over Germ ny began to strain the finances 
of the fund. Many employees were not physically 
fit, and the early enthusiasm having worn off, 
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| malingering made its appearance. In 1917 matters 
grew rapidly worse, and the rules had to be tightened 
|up and strictly enforced, with the result that of 
|every 100 claimants on the fund, 60 to 65 were sent 
back to work after examination. During this year, 
85-25 per cent. of the members of the fund .made 
|claims. At the end of the year the funds were ex- 
hausted, and 940,000 marks were adv..ced by the 
firm. 

The year 1918 saw the end of the war and the 
bankruptcy of the insurance scheme, with a debt of 
3,500,000 marks. This year was made more diffi- 
cult for the fund by the outbreak of influenza 
epidemics in July and October. In the October 
epidemic, the proportion of members rendered unfit 
for work was 12-21 per cent. Apart from the heavy 
debt, the difficulties of operating the insurance 
scheme must have been accentuated by the rapid 
fall in membership. At the end of the war the 
firm had 107,000 employees ; by the end of 1918, 
this figure had decreased to 42,703. Five years of 
great difficulty followed. These included the 
inflation period, during which the value of a dollar 
'on foreign exchanges was quoted as nine billion 
|marks. It is difficult for outsiders to understand 
‘how the economic life of the country was carried 
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|on during that period, and it seems possible that 
Germans do not yuite understand it either. Herr 
Vossiek says that an attempt to give a record of the 
financial state of the insurance fund from 1919 to 
| 1923 would be purposeless. The volume contains 
|a number of tables and diagrams, giving details of 
the yearly benefits paid and charges on the fund 
from 1856 to 1936, but all figures for the years 1919 
to 1923 are omitted. It seems clear that the fund 
| gradually got deeper into debt. Benefits were re- 
duced, and the scheme was only carried on by con- 
| tributions from the firm. Although the number of 
jemployees fell to 23,000 by the end of 1926, this 
| Was not the lowest figure reached, as in December, 
| 1932, it had fallen to 19,202. From that time an 
improvement set in, and at the end of 1936 the 
figure was 43,991. With the onset of National 
| Socialism in ¢ fermany in 1933, the scheme was 
|revised, and is now closely linked with State 
| procedure. The author concludes by expressing 
| the hope that it may continue to work towards the 
| building up of a true “ Volkesgemeinschaft, wie sie 
| das Aufbauwerk unseres Fiihrers erstrebt.” 








| Jigs and Fixtures. By F. H. Cotvin and L. L. Haas, 

Third edition. London: MeGraw-Hill Publishing 

Company, Limited. [Price 21s.]| 
THE present high standard of output, accuracy, 
and interchangeability of engineering products is 
very largely to be attributed to the development of 
jigs and fixtures. While it may be a matter of 
|¢auspute whether the introduction of mass produc- 
tion created the demand for jigs and fixtures or 
whether jigs and fixtures created mass production, 
there is no doubt that the utilisation of jigs and 
fixtures in our production workshops has estab- 
lished a new field for the creative skill of the designer 
and has also introduced new problems of an 
economical nature to the production engineer. 

The application of jigs to the drilling machine 
j}has become almost indispensable, not because 
| holes could not be drilled with the same accuracy 
| without them, but because of the time saved in 
hoth marking out and correctly locating the work 
and the tool. The adaptability of jigs and fixtures 
in facilitating machining operations on boring 
machines, combination turret lathes, vertical boring 
| mills, and milling and broaching machines has 
| contributed very largely to the extended use of 
| these tools, and the direct result of their appli 
|} cation is very evident in the motor-car industry, 
| where the use of welding fixtures has speeded up 
production and lowered costs. The success of such 
|appliances depends upon their simplicity of con- 
struction, combined with the reduction of human 
effort in handling and manipulation. The ease of 
insertion of, or attachment to, the work are impor- 
tant considerations, and the problems of cleaning 
and freedom from chip accumulation demand con- 
siderable attention. The visibility of locating-points, 
the stability of the fixtures under the action of the 
tools, and the absence of distortion due to clamp- 
ing, are all essential features of good design. The 
book under review, by two such well-known authors 
as Messrs. Colvin and Haas, deals, as would be 
expected, with all these and many more con- 
siderations in a very comprehensive and informative 
manner, and the work is an interesting addition to 
the series on shop practice which Messrs. McGraw- 
Hill have published. 

The book is profusely illustrated, contains many 
valuable tables of jig bushings, Tee slots, cutters, 
&c., and the text is well arranged and easy to 
follow. Although dealing mainly with American 
practice, the principles involved are, of course, 
universal. It can confidently be recommended to 
those who are interested in this class of work, and 
especially to those on whom falls the responsibility 
of design and manufacture. 








L l By J. Hax. K. F. 
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Tus is a very unusual book on the subject of ‘air- 
core coils and reactors, in which a special effort 
has been made to produce a work of value to 
English readers who may have only a limited 
knowledge of German. In the first place, the index 
has been converted into a. glossary by giving an 
English translation of all the entries and also by 








772 


the insertion of a few extra terms and their meanings. 


This is an excellent idea and an extension of it | 78-B.H.P. OIL-ENGINED SHUNTING LOCOMOTIVE. 


would, we feel, be very acceptable. An essential 
part of the work consists of a set of curves, which, 
together with other illustrations, have been collected 
at the back of the book, the titles being also all 
given in both German and English. These curves, 
&e., take up 66 pages. There are, of course, dis- 
advantages as well as advantages in having the 
illustrations thus divorced from the text, but the 
scheme enables a matt paper to be used for the 
text, which, while unsuitable for blocks, is very 
restful to the eyes. 

Turning now to the subject matter, the book 
provides an exhaustive study of impedance coils of 
all shapes, sizes and types. The care taken in 
preparation is shown by the bibliography, in which 
687 original papers are quoted. The text is neces- 
sarily largely analytical, forming the basis of the 
numerous tables and graphs, and setting out the 
calculation of self-induction and mutual induction 
of air-cored coils or reactors, of various shapes 
and sizes and relative dispositions, but it covers as 
well mechanical stresses, temperature rise and 
mechanical construction and application, including 
surge absorbers and current-limiting reactors. An 
appendix gives an account of recent developments 
of powder coils which should be very useful. 

Though specialists may study the analysis in 
various parts of the work, its value to engineers 
will be primarily as a book of reference for its 
formule, tables and graphs ; and since the informa- 
tion contained in it has in the past been scattered 
through proceedings and periodicals, often inacces- 
sible when most required, it is likely to prove useful 
to designers. Use alone can show whether the 
information is in the most suitable form, but a 
reference to the formule and graphs on short-circuit 
temperature rise to solve a problem on hand was 
satisfactorily met. 


78-B.H.P. OIL SHUNTING 
LOCOMOTIVE. 


\ xew oil-engined locomotive, designed for work in 
industrial sidings, has been recently introduced by 
Messrs, The Associated Equipment Company, Limited, 
Southall, Middlesex. This locomotive, which is 
illustrated in Figs. | and 2 on page 771, and Figs. 3 
and 4 on this page, is of simple and sturdy con- 
struction, and can be supplied with either a four 
cylinder or a six-cylinder engine, and with alter- 
native axle ratios to suit the type of work for which it 
is required, Many of the parts are standard 
components similar to those used in the firm’s road 
vehicles, thus facilitating replacements. The illus- 
trations show the locomotive fitted with a four-cylinder 
engine, this being the firm’s standard model modified 
in minor details such as the form of the front casing. 
The cylinder bore is 120 mm. and the piston stroke is 
146 mm., the engine developing 78 brake horse-powet 
at 1,700 r.pm. Many standard components are also 
used in the gearbox, illustrated in Fig. 3. For example, 
un A.E.C, standard plate-type clutch is employed, 
and the gearbox proper incorporates standard four- 
speed gears, but with the reverse gear omitted and the 
striking gear modified. In place of the ordinary 
reverse, a special reverse gear for the locomotive is 
included in the same cast-steel casing. A spur gear on 
the normal output shaft engages with one wheel of a 
double spur gear on a countershaft, the same wheel on 
the double spur gear engaging with an idler pinion. The 
final transmission shaft in the gearbox is at the bottom, 
ind projects through the box at each end, as shown in | 
Fig. 3. This shaft carries a sliding wheel which can 
be engaged either with the idler pinion, or with the 
second wheel of the double spur gear, to give the 
forward and reverse motions. The sliding wheel on 
the final transmission shaft is saoved by a fork on the 
rod shown in front of, and above, the shaft, in Fig. 3, | 
this rod being coupled to the reversing lever in the 
cab, which can be seen in Fig. 2, immediately to 
the left of the change-speed lever. The latter lever, 
in the centre of the cab, is connected by a shaft to the 
striking gear on the top of the gearbox. The coupling 
shaft can be clearly seen in Fig. 2, and the short shaft 
on the striking gear to which it is connected, in Fig. 3. 
The shafts in the gearbox are carried on ball or roller 
bearings throughout. 

From the final transmission shaft in the gearbox, 
the drive is taken to the front and rear axles by 
short propeller shafts, each fitted with an all-metal 
aniversal joint at each end. The two axles, one of 
which is shown in Fig. 4, are identical. The design 
ie generally based on the standard double-reduction 
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these holes are lined with rubber rings, and the front | order of 13 tons 5 ewt. 2 qr. The wheelbase is 7 ft. 6 in., 
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Fic. 4. AXLE AND Sprina ASSEMBLY 


type axles used on the firm's road-vehicle chassis, the | from either side. As already stated, the change-speed 
axles being of the cannon type carried on two large- | lever and the reverse lever are central, while, as shown 
diameter taper roller bearings. The springs are set | in Fig. 2, duplicate sanding levers are provided on 
inside the wheels as shown in Fig. 4, and are arranged | each side, and beyond these, duplicate clutch levers. 
to take the torque reaction. The double-reduction | The accelerator pedal is also duplicated, one of the 
final transmission consists of spiral bevels in combina- | two pedals being clearly visible in Fig. 2. Standard 
tion with spur reduction gearing, the spur wheels being | railway-type buffers and draw gear are fitted, and the 
of heavier type than those used in the road-vehicle | radiator is a standard road-vehicle unit. The gear 
axles to stand the additional shocks to which the | ratios, including the countershaft reduction of 2 to 1, 
transmission on a locomotive is liable. The axle|are 2, 3-18, 5-38 and 8-76 to 1. The reduction 
casing is a steel casting, split horizontally, and the | ratios in the back axle are bevels of 1-93 to 1, and spur 
horn guides are formed on the ends of the casing itself, | gearing with a ratio of 4-06 to 1, giving an overall final 
as shown in Fig. 4 | ratioof7-85to1l. The overall ratios, including gearbox 

The frame of the locomotive is constructed from | and final reduction, are therefore 15-7, 24-95, 42-2 
j-in. steel plates reinforced by channels and angles, | and 68-7 to 1. The corresponding maximum speeds 
all parts being riveted. The sole-bars are 2 ft. deep, | in miles per hour are 11-9, 7-5, 4-4 and 2-7, and the 
and there are two 12-in. channel cross-members near | corresponding maximum tractive efforts in pounds are 
the centre of the frame, and additional 9-in. members | 2,125, 3,220, 5,440 and 8,850, these traction efforts 
at the front and back, which carry the brake gear, &c. | being calculated after making ample allowances for 


The engine and gearbox unit is carried on a three-point | frictional losses, &. The wheel diameter is 3 ft. 1 in. : 
suspension, the two points at the rear being formed by a | In working order, the weight on the leading axle is 2 
circular member passing through the holes in the gear-|6 tons 9 cwt. 0 qr., and on the trailing axle is 3 
box casing shown in Fig. 3. It will be noticed that | 6 tons 16 cwt. 2 qr., giving a total weight in working t 


supporting point is also flexible. Shoe-type brakes | the length cv-r headstocks is 15 ft. 1} in., and the 
are fitted to all four wheels, operated by the screw | length over buffers is 18 ft. 1} in. The overall width 
and handwheel to be seen in Fig. 2. There is a link | is 8 ft. 1 in., and the overall height is 11 ft. 4 in. 
adjustment between the column and the cross-shaft, | The alternative axle ratio already referred to, giving a 
the adjustment being made from the driver’s cab. | corresponding higher speed and lower tractive effort, is 
A feature of this cab is the arrangement of all the |6-2 to 1. With a six-cylinder engine the tractive 5 
controls in a position equally accessible for driving | efforta would he approximately 50) per cent. higher. < 
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FATIGUE TESTS OF RIVETED 
JOINTS. 


ALTHOUGH a considerable amount of work has been 
clone to ascertain the mechanical properties of rivets, 
most of it has been largely of an academic character. 
The design and construction of the San Francisco- 
Oakland Bay Bridge, on which we published* a series of 
articles recently, presented an opportunity to carry 
out a series of tests of an essentially practical nature. 
This investigation was conducted by Messrs. W. M. 
Wilson and F, P, Thomas in the Arthur Newell Talbot 
Laboratory at the University of Illinois,t with the 
object of determining the fatigu: strength of riveted 
joints connecting structural steel plates. The cost of 
the investigation was defrayed by the Bridge Autho- 
rity, the work being carried out in consultation 
with their engineers. All rivets were arranged in 
double shear, and all had a nominal diameter of 1 in. 
Some specimens were designed for rivet failure, others 
for plate failure. The variables studied included the 
grip of the rivets, the transverse distance between 
rivets, the relation between unit shear, unit A 
and unit tension, combinations of carbon-steel and 
manganese-steel rivets with carbon-steel, silicon-steel 
ind nickel-steel plates; also the methods of ing 
holow gvnothes menos full size, ‘sub-punched 
reamed, or from the solid. 

In most of the tests the stress was varied from zero 
to a maximum tension; in a few it was either com- 
pletely reversed or varied from a maximum tension to 
one 50 per cent, of the maximum. These fatigue tests 
were supplemented by a large number of static tests 
to determine the physical properties of driven rivets, 
the initial tension in rivets, and the shear-slip relation 
for joints having rivets of various grips. 

The initial tension in a number of rivets was deter- 
mined by measuring the recovery of the rivets after 
the tension was relieved. To make this measurement, 
a hardened steel pin was fitted into each end of the 
rivet in such a way that the pin moved with the end 
of the shank. The measuring device consisted essen- 
tially of a rigid steel bar bent through two right- 
angles ; one arm carried an anvil in the form of a bar 
with a, conical end, and at the extremity of.the other 
arm Was mounted a micrometer gavge, graduated to 
(0001 in,, also fitted with a conicei end and co-axial 
with the former one. After each set of ings this 
instrument was checked against a stan bar. 
The length of a rivet was measured across the ends of 
the inserted steel pins, and then the material in one 
of the outer plates was machined away just under the 
rivet head to relieve the tension. After being stored 
for some hours in a constant-temperature room, the 
length of the rivet was measured again across the ends 
of the pins, the difference in length being due to the 
recovery of the rivet in the length of the grip. Two 
different lengths of grip were employed; one being 
3 in. long, of three plates each 1 in. thick riveted to- 
gether, and the other 5 in. long, formed of five similar 
plates. The recovery was converted into unit stress 
on the basis that E = 30 x 10 Ib. per square inch, 
unit stress in a material being defined as the internal 
force per unit area at a point in the material. 

From the above and other static tests, the following 
conclusions have been drawn: The initial tension in 
l-in. rivets was found to be greater for a 5-in. grip 
than for a 3-in. grip, the difference being much greater 
for manganese-steel rivets than for rivets of carbon 
steel. Rivets driven with a pneumatic hammer suffered 
less initial tension than those driven with a hydraulic 
machine, The rivets with a 5-in. grip showed an 
iverage initial tension of approximately 35,000 Ib. 
for carbon-steel, and 38,000 lb. for manganese-steel ; 
for a 3-in. grip, the averages were 13 per cent. less for 
carbon-steel and 42 per cent. less for manganese-steel. 





from the same-plate-.-The-d 
for erbon sel and 9 





The results in the case of manganese-steel rivets with 
a 3-in. grip were noticeably inconsistent, one rivet | 
having an initial tension of only 12,000 Ib. per square | 
inch, whereas the lowest individual value for a carbon- 
steel rivet with a 3-in. grip was 23,300 lb. per square 
inch. i 

The physical properties of the driven rivets differed | 
materially from those of the rods from which they, were 
made. In the case of carbon steel, the unit ultimate 
tensile strength was 15 per cent. greater and the yield 
point 22 per cent. greater for. the driven rivet than 
for the rivet rod; for manganese steel, the difference 
in the values of the ultimate strength was 19 per cent. 
These increases were accompanied by a reduction in 
ductility, but with the exception of one manganese- 
steel rivet all the driven rivets had a fair ductility. The 
hardness of the driven rivets was more uniform for 
those of carbon steel than for those of manganese steel. 








* See ENGINEERING, vol. exlv, pages 491, 553, 583- 
641, 697, et seq (1938). 

t University of Illinois Bulletin, vol. xxxv, No. 79. 
Fatigue Tests of Riveted Joints. The University of Illinois 
Engineeri Experiment Station, Urbana, Illinois. 
[Price 1 det) 
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| In long carbon-steel rivets the hardness of the head 


and of the. shank was nearly the same, but the heads 
of the long’ manganese-steel rivets ' were harder than 
the shanks. For short rivets, whether of carbon or of 
manganese steel, the shanks were the harder. 

The shear required to produce slip between the plates 
of a riveted joint increased with the grip, up to a grip 
of 3 in. or 4 in., for joints having a small number of 
l-in. rivets. carbon-steel rivets in 
single shear and with a grip of 1-25 in., the shear 
required 0 sien mali of 0-001 in. was ve 
same for all the specimens, the average value being 
18,350 lb. per squar® inch. For similar specimens 
under similar conditions but with manganese-steel 
rivets, the average figure for the shear was only 
13,730 lb. per square inch. The variations in the 
individual tests were found to be very large, one 
specimen having a slip of 0-001 in. at a shear of less 
den 6,000 Ib. per square inch; in another series in 
which the 1-in. rivets were in double shear with a grip 
of 1-5 in., the shear required to produce a slip of 
0-001 in. was 16,775 lb. per square inch for the carbon- 
steel rivets and 14,050 Ib. per square inch for manganese 
steel. In a third series in which the l-in. rivets were 
in double shear with a grip” of 3-25¢in. or more, the 
shear required to produce a slip of 0-001 in. was 
24,800 Ib. per square inch for the carbon-steel rivets 
and 24,700 lb. per square inch for the manganese-steel 
rivets. The unit shearing strength of driven rivets as 
tested on short rivets in lap joints, based on a rivet 
diameter equal to the diameter of the rivet hole, was 
very nearly the same as the s in single shear 
of the rivet rod. Based on the nominal diameter of 
the rivet, the unit strength was much greater than 
that of the rod. For joints with rivets not 
filling the holes, the unit strength of the rivets in 
double shear, based on the nominal diameter of the 
rivets, was greater than the strength of the rod in 
double shear, The unit shearing strength of driven 
rivets was much more uniform for carbon-steel rivets 
than it was in the case of manganese steel. The unit 
tensile strength of the plates of small riveted joints, 
based on the net section through the rivet holes, was 
greater than that of standard control specimens cut 


ference-was l4-per cent. 
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The machine used for the fatigue ae ae Broted 
joints was designed to produce an axial load on the 
specimen and to operate on & in which the 
force might vary between + . Either the 
maximum or the minimum stress could be varied inde- 
pendently of the other to produce atiy desired cycle, 









including a complete reversal, a ial reversal, or a 
pulsating stress having any desired relation between the 
maximum and minimum stresses. The machine itself 


embodied some interesting features. A motor-driven 
variable-throw eccentric produced the pulsations, which 
were transmitted through a dynamometer to an I-beam 
multiplying lever having a ratio of 18:1. The speci- 
mens were attached to the pulling heads by turned 
bolts of high-tensile steel finished 4 in. smaller than 
the holes in the head of the specimen. The fulcrum 
bearings supporting the I-beam lever had to provide 
for free angular motion, as did the other® bearings 
anchoring the pulling heads to the lever and the base 
of the machine, in order to eliminate angular restraint 
inducing a ee | moment in the specimen, thus 
making it impossible.to ascertain the correct unit 
stress at the section of failure The loading on these 
bearings was so large, and those carried by the beam 
were so close together, that tay ape s had to be 
devised. They consisted of tool-steel blocks 
with cylindrical ground surfaces, bearing on hardened 
tool-steel wedges with plane pis. eee a combi- 
nation that proved to be quite successful. 

The dynamometer consisted of a closed rectangle of 
steel, machined from the solid, an Ames dial being 
fitted to measure the deflection of the long sides. 
When the dynamometer had been subjected to several 
thousand cycles it was calibrated, and again after 
several million cycles. The change in the calibration 
constant was then found to be so small that further 
calibrations did. not appear to be necessary. The 


deflection of the dynamometer for a variation of the | has 


load on the specimen from 200,000-lb. tension to 
200,000-lb. compression was approximately 0-07 in., 
and the corresponding vertical movement of the outer 
end of the lever was about 7 in. Since the inertia of 
the heavy I-beam lever might affect the results, check 
tests were made in which the total force on a specimen 
plate was determined from the dynamometer and from 
extensometer readings, The results of these showed 
that the inertia of the lever did not introduce 
any appreciable error, It was also recognised that 
measuring the force in a specimen by means of the 
calibrated dy~smometer could not be considered a 
precise methou, but it was believed that it indicated the 
force on the specimen within 2 per cent; or 3 per cent., 
an approximation sufficiently accurate for these tests. 





, The object, of the tests was to fetprprine the fatigue 
strength of riveted joints, the term being arbitrarily 
defined a8 the niaximum stress to’ which’ a spécimen 
could be subjected 2 x 10° times’ withdut? failére. 
Three identical specimens of each kind were tested, 
the unit stresses to which they were to be subjected 
being selected, as nearly as it was possible to estimate 
them in advance, so that one specimen would fail at 
500,000 cycles, the second at 10° cycles, and the third 
at 2 x 10® cycles. Although the actual number of 
cycles for failure differed considerably from these 
values, it was found that the three tests did determine 
the fatigue strength fairly satisfactorily in most 
instances. 

In the fatigue tests designed for failure in the rivets, 
the latter were in double shear and of a nominal diameter 
of 1 in.; the results, however, were inconsistent and 
only general observations could be offered at this 
stage. The results of tests in which the shear on the 
rivets was repeated but not reversed were fairly 
consistent ; they indicated that the fatigue strength 
under these conditions was of the order of 30,000 Ib. 
per square inch shear on the rivets, In. the tests in 
which the shear on the rivets was completely reversed 
the results were very inconsistent, and indicated that 
the fatigue strength under these conditions might be 
as ns as 30,000 Ib. per square inch or as low as 
15,000 Ib. per square inch shear on the rivets. Joints 
subjected to complete reversal of stress showed that 
the rivet life was much greater in joints with plates 
having milled ends in contact, so as to take compression 
by direct bearing, than it was in joints in which the 
ends of the plates were not in contact. The fatigue 
strength of high-tensile bolts, appreciably smaller than 
the holes in the plates, was as great as that of well- 
driven rivets, if the nuts were screwed up to give a 
high tension in the bolts. There appeared to be some 
evidence that, for specimens subjected to a complete 
reversal, the rivet or bolt life would be short if the 
first few cycles of stress caused appreciable slip, 
Specimens of balanced design failed in the plate if sub- 
jected to a cycle in which the stress was repeated but 
not reversed, There were indications that the ratio 
of the fatigue strength under reversed stress to the 
fatigue strength under repeated stress was less for the 
rivets than it was for the plates of a riveted joint. 

Although the above general observations were 
based on tests of joints designed to fail in the rivet, 
it was considered that their value was in the fact 
that they would serve as.a guide, for further investi- 
gations. 

The fatigue tests of specimens designed to fail in the 
plates appeared to justify more definite conclusions 
meeewng, the fatigue strength of the plates of riveted 
joints. For example, it appeared that decreasing the 
transverse distance between the rivets of a riveted 
joint from 7 in. to 34 in. increased the fatigue strength 
of carbon-steel plates. The method of making the 
rivet holes—punching full size, sub-punching ¢ in, 
and reaming, or drilling from the solid—was found 
not to affect the fatigue strength of either carbon-steel 
or silicon-steel plates tested, the plate thickness and 
hole diameter being 4 in, and. 1, in., respectively. 
The fatigue strength of the plates in a joint of balanced 
design subjected to a -rcle in which the stress varied 
from zero to a maximum tension was approximately 
26,000 lb. per square inch, This value was practically 
the same for plates made of carbon steel with a tensile 
strength of 63,000 lb. per square inch, of silicon steel 
of 80,000 lb. per square inch, or of nickel steel of 99,000 
Ib. per square inch, Fatigue tests of small machined 
and polighed specimens were considered to have little 
value as an indication of the fatigue strength of riveted 
structural members because, in the latter, the rivet 
holes and the roughness of the rolled surfaces increased 
the stresses ; in the former they were absent, The size 
and shape of the structural specimens also resulted in a 
lack of uniformity in stress distribution greater than 
that in small machined specimens. 








BrirtsH STANDARD Cyct® Screw THreaps.—-In 
response to # request from the British Cycle and Motor- 
Cycle Manufacturers’ and Traders’ Union, the British 
Standards Institu ion, 28, Victoria-street, London, 8,W.1, 
prepared and assued a British Standard specification 
(No. 811-1938) for cycle (B.S,.C.) threads, formerly known 
as C.E.1. threads. “The form of screw thread dealt with 
was formulated by the Cycle Engineers’ Institute in 1902 
to provide a thread of suitable design and ‘mechanical 
strength for the bolts, nuts, nipples, spokes, and other 
threaded parts of cycles and motor eycles. In view of 
the fact that there is a close resemblance, between the 
form of the B.S,C. thread and that.of Whitworth and B.A. 
threads, the Institution most strongly recommends that 
the use of the B.S.C. thread be restricted to bolts and 
nuts and screwed parts to be used in cycle and motor- 
cycle manufacture. Any tendency to’ introduce the 
B.8.C. thread into genetal engineering would inevitably 
result in confusion owing to the visual resemblance to, 
but lack of interchangeability with, threads of Whitworth 
or B.A. form. The price of the publication is 29. 2d. 
post free. 
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THREAD - CUTTING ATTACHMENT] 
FOR B.S.A. AUTOMATIC SCREW 
MACHINES. 


Tue illustrations, Figs. L to 4, on this and the 
opposite pages, show a new and ingenious thread- 
cutting attachment which has been developed by Messrs. 
B.S.A. Tools, Limited, Birmingham, for use on their 

-in., }-in., l-in. and 14-in. automatic screw machines. 
These machines, which are of the single-spindle type, 
and for which the sole distributors are Messrs. Burton, 
Griffiths and Company, Limited, Montgomery-street, 
Sparkbrook, Birmingham, are generally familiar, but it | 
may be stated that a recent re-modelling has resulted in 
several improvements, one of which consists of the 
guarding of the cutting parts by a semi-circular hood 
containing large unbreakable windows. This particular 
alteration has heen specifically mentioned in order to 
account for what might otherwise be a somewhat 
pazzling feature in Figs, | and 2, namely, the flanged 
semi-circular plate. This carries the hood and is not 
a part of the thread-cutting attachment. The attach- 
ment will cut both single-start and multi-start threads | 
up to 1} in. in length and of a diameter up to the 
maximum capacity of the machine to which it is fitted. 
It ia claimed that accurate concentric threads can be 
eut behind a shoulder——-thus saving a second cutting ; 
that in many cases thread cutting can be carried out 
before another operation by the turret tools is com- 
pleted ; and that greater accuracy is obtained from the 
method employed than with other methods, since the 
thread is formed by taking a number of light cuts 

Perhaps the most logical way of describing the 
attachment is to begin with the means by which it is 
itriven. The drive is shown in Fig. 1, which is a view 
taken from the in-feed end of the machine. The 
conically-shaped casing in the centre of the illustration 
contains the drive gears, which mesh with the gear 
wheel just visible on the work spindle to the right of the 
feed gear. The drive is transmitted to the thread 
cutting mechinier by the cased-in shaft to the right 
of the gear ¢ «. The driving gear is engaged and 
disengaged by a lever actuated by the front camshaft 
of the machine, as seen in the lower part of the illustra- 
tion. The whole driving assembly can be removed 
from the headstock by undoing four screws. The view 
of Fig. 2 is taken from the other side of the flanged 
guard plate, and shows the casing of the thread-cutting 
mechanism, The collet can be made out to the right 
of this casing. The horizontally-pivoted turret is 
seen still further to the right. It will be seen that the 
easing is mounted on the front cross slide ways of the 
machine, and is, of course, fixed. Its internal arrange 
ment is shown in Fig. 3. The cutting tool, which is of 
dise form, with « notch in the periphery to give the 
cutting edge, is just visible beyond the top edge of the 
casing, but its shape and mounting can be more clearly 
made out in the centre of Fig. 4. It is carried on a 
slide capable of transverse movement, so that it can 
be retracted on completion of a cut, so being clear of 
the work when returning to the starting point. The 
transverse slide is itself carried on a slide having 
longitudinal motion, this slide providing the cutting 
feed and the return stroke. 

Referring to Fig. 3, the large gear wheel to the left 
ix rotated by the driving shaft previously referred to, 
and meshes with a pinion on the lead screw, the half-nut 
of which is seen at the top right-hand corner of the 
gear casing. In this view the nut is about the middle 
of its traverse. Part of the longitudinal slide is seen 
projecting from the lower part of the casing in Figs. 2, 
3 and 4. [t is furnished with an arm which carries an 
adjustable mee screw, best seen to the left of Fig. 4. 
This screw makes contact with a plunger in the casing, 
and its position, and therefore the precise moment of 
contact, determines the point at which the lead nut is 
withdrawn from the screw and the cutting movement 
ceases. The operations of withdrawing the lead nut, 
returning the cutting tool to its starting point, and 
advancing the nut to the lead screw, are entirely 
automatic and are controlled by a double cam which 
derives its movement from the gear wheel seen to the | 
right of the casing in Fig. 3. This wheel is driven | 
intermittently from the main drive wheel at the left | 
through a dog clutch. 

The cut is made by the tool being traversed towards | 
the headstock. In the positior shown in Fig. 3, the 
drive is being transmitted to the lead screw and the 
double cam is stationary. But as the tool nears the | 
end of the cut, the adjustable stop screw approaches 
the plunger, as shown in Fig. 4, and eventually pushes 
itin. When this oecurs, the clutch lever seen in Fig. 3 
is raised and releases the sliding part of the dog clutch 
which, always in engagement with the cam gear wheel, is 
then pushed by a spring into engagement with the dogs 
on the main drive wheal. The cam is thus rotated and | 
the various idle movements take place. Before the | 
completion of one revolution of the cam, the «ver, 
which has a trip pin on its underside, is returned to 
the position shown, when the main drive wheel rotates | 
the lead serew only and another cut is made. It will ' 
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thus be seen that the length of the screw cut depends 
entirely upon the setting of the adjustable stop screw. 
The tool, it will be seen from Fig. 4, has little more 
than one complete thread, and can be readily ground 
and get to give the correct cutting angle. 








Lioyp’s Receister Wreek Statistics. — Returns 
issued by Lloyd's Register of Shipping show that during 
the quarter ending June 30, 1938, 62 vessels of 100 tons 
and upwards, making together 138,039 gross tons, were 
totally lost or condemned in consequence of casualty 
or stress of weather. Of these, 54 were steamers and 
motorships and totalled 135,341 tons, and 16 of them, 
aggregating 44,227 tons, wer. British owned. Only one 
275-ton vessel, out of the 8 sailing ships lost, comprising 
2,698 tors, was a British vessel. Steamers and motor- 
ships otherwise condemned and breken up totalled 54 
aggregating 172,898 tons. Of these, 18 flew the British 
flag and totalled 49,107 tons. All three of the sailing 
ships, comprising 2,425 tons, which were broken up 
were foreign owned. 


Tureap-Curtineg ATTACHMENT ON Front Cross-Stipe Ways. 


THE I.G. FARBENINDUSTRIE HIGH- 
PRESSURE HYDROGENATION 
PROCESS. 


One effect of the recent crisis has been to draw 
renewed attention to the question of supplies of raw 
materials which would be of vital importance during a 
| period of hostilities. Oil, which is, of course, one of the 
most important materials in this category, is not found 
in appreciable quantities in any of those European 
countries which recently so narrowly escaped being 
involved in a major war. The development of processes 
for the production of oil from coal, lignite and other 
materials, and especially the manufacture of high-grade 
motor spirit for aircraft engines, are therefore of more 
than mere economic importance to those countries 
whose supplies of natural oil might be jeopardised by 
the outbreak of hostilities. In the case of Germany. 
however. the policy of self-sufficiency which is being 
followed so rigorously is a further factor, the effects 
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of which have cop+zibuted very largely to the rapid | 


development of hydrogenation methods in that 
country. I. a recent issue of ENGINEERING,* an 
account as given of the Fischer-Tropsch hydrogena- 


tion provcss, which was developed by the Kaiser Wil- | 


helm Institute and Ruhr Chemie. Another equally 
interesting process, viz., the high-pressure hydrogena- 
tion process developed by Messrs. I.G. Farbenindustrie, 


was described in a papert by Herr M. Pier, of Ludwigs- | 


haven, presented to the International Chemical Congress 


in Rome, in May last, and a summary of Herr Pier’s | 


statement of the case is given below. 

During 1937, between 800,000 tons and 900,000 tons 
of benzine were produced in Germany from German 
raw materials by hydrogenation methods, representing 
roughly about 90 per cent. of the total quantity of 
benzine produced from native materials in that 
country. Coal, lignite (brown coal), peat, coal 
extracts, pitch, high- and low-temperature tars, oil 
shales, mineral oils and their distillates, extracts and 
products of cracking, are suitable materials for treat- 
ment by the high-pressure hydrogenation process. 
The products obtainable are high-grade heating oils, 
Diesel oils, lighting oils, lubricants, paraffins and 
benzines of various grades. Whereas with the older 
thermal processes liquid fuels can only be obtained in 
limited quantities from such materials as coal, pitch, 
tars and heavy mineral-oil residues, owing to their 
low hydrogen content, it is now possible to convert 
these materials into liquid products with a minimum 
of loss by splitting in the presence of suitable catalysts 
and the simultaneous addition of hydrogen under high 
pressure. 

Catalytic hydrogenation appears, therefore, to offer 
the rational solution to the present-day problems of the 
fuel, and even of the lubricant, industries not only by 
making possible increased supplies, but also by its 
adaptability to the adjustment of the quantity ratio 
of the various products and their quality characteristics 
within wide limits to suit the demand at any given time. 
This is facilitated by carrying out the process in two 
distinet stages. In the first stage, high-molecular 


raw material rich in asphalt, even containing ash, is | 


treated, finely divided solid catalysts being generally 
employed which produce strong splitting reaction 
with only relatively small quantities of catalyst. 
In the second stage, the hydrogenation is carried out 
over fixed, solid catalysts, and the materials, according 
to their boiling point and the working temperature 
employed, are led over in the form of vapour, or a 
mixture of vapour and spray, if conjunction with 
hydrogen. 


* Page 517, ante. 


} First published in Chemie, a special supplement to 
the Frankfurter Zeitung, June 10, 1938. 
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As the best results are obtained with fixed catalysts, 
efforts are being made to extend their use and the 
| scope of their employment. With some high-molecular 
| raw materials which are low in asphalt, direct treatment 
over fixed catalysts can be effected without recourse 
|to the first-stage treatment. Thus, for example, 
| distilled lignite tar can be converted directly in one 
| stage into paraffin oil, lubricating oil and Diesel oil ; 
or it can be prepared as a suitable middle oil for ancillary 
| second-stage hydrogenation. The treatment of coal 
| and heavy residues for the production of benzine is 
usually carried out in two stages. In the first stage 
| the raw material, freed from the highly-volatile portions 


by distillation, is converted into an intermediate | 


| product such as middle oil or heavy oil, together with 
only « small proportion of benzine; in the second 
stage of hydrogenation this intermediate product is 
converted by means of a fixed catalyst into benzines. 
The products of the first stage have molecular structures 
corresponding to the raw materials. In the second 
| stage, full advantage can be taken of the possibilities 


| and by varying the conditions of reaction, for the pro- 
| duction of benzine of any desired quality. 

During the first years of actual operation of the high- 
pressure hydrogenation process, only a limited number 
of catalysts were employed in either the first or the 
| second stages. These were, however, proof against 
sulphur and could be used under widely varying con- 
ditions. Organised research work during recent years 
has greatly increased the existing knowledge of 
catalysts. At the present time, a large number of 
catalysts are available, each having a specific appiica- 
tion and with which the relationship of hydrogenation 
| and cracking e can be regulated in such manner 

that, by the sin..itaneous adjustment of temperature 
and pressure, the reaction may be adapted to each 
variety of raw material and can be controlled in any 
| given direction as, and when, required. In the first 
| stage, the catalysts for cracking high-molecular raw 
| materials serve mainly to prevent the formation of 
| asphalt and polymerisation products and thus ensure 
| continuity of the reaction. Owing to their low concen- 
| tration, the influence of the catalysts on the speed of 
cracking is not so great as in the second stage. Hydro- 
| genation in the second stage is a reaction that takes 
| place chiefly at the catalyst, so that the extent to which 
the reaction can be influenced through the fixed 
catalyst working in higher concentration is very 
great. There are certain catalyst groups which are 
more or less distinct from one another; thus, for 
| example, there is one which, whilst having a particu- 
| larly strong hydrogenating action, provides a weak 
cracking effect, while another is weak in hydrogenating 
| but strong in its cracking action. 

| Jn the final stage, and generally when fixed catalysts 
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made available, by the use of a large variety of catalysts | 





Toot Stipes anp Disc Curtine-Toor, 


are used, good refined stable products aie obtained. 
| The great extent to which the course of reaction is 
| influenced in the second stage is also shown by the 
fact that the proportion of undesired subsidiary 
reactions, particularly the formation of gaseous 
carburetted hydrogen, is lower than with first-stage 
| hydrogenation where the proportion of thermal cracking 
|is higher. As the catalytic cracking becomes more 
| pronounced compared with the thermal cracking, the 
| proportion of methane and ethane produced with the 
| gaseous carburetted hydrogen decreases in favour of 
| propane and butane. The effect of temperature is 
| also of vital importance in the control of the reaction. 
With increased temperature, the speed of the hydro- 
| genation reaction, and of cracking in particular, is 
| accelerated ; on the other hand, a more destructive 
distillation takes place accompanied by the deposition 
| of coke and other solid bodies having a low hydrogen 
| content. Thus, at 200 deg. C., double combinations 
of olefine will be hydrogenated at the catalyst. With 
| temperatures of about 300 deg. C., refining takes place. 
Reactions are therefore carried out in which no cracking 
|of the C—C combinations occurs. With higher 
temperatures, in the neighbourhood of 400 deg. C., 
depending upon the type of catalyst used, cracking 
to benzine will take place, or with hydrogenating 
| catalysts the raw materials will be highly hydrogenated. 
Thus, on the one hand, benzine with only low gas 
formation will be produced, while, on the other hand, 
good lubricating and lighting oils will be obtained. 
By further increasing the temperature to 450 deg. C., 
middle oils will be obtained with increased cracking 
of high boiling point oils-or coal. Above 500 deg. C., 
it is possible with suitable catalysts to crack without 
hydrogenating, or even to de-hydrogenate and to 
produce benzine with a high aromatic content. The 
temperatures at which this type of reaction takes place 
can, of course, be considerably exceeded under the 
influence of catalyst and pressure. 

Increased hydrogen pressure usually causes more 
active hydrogenation, and consequently hinders the 
| separation of products low in hydrogen ; it is therefore 
| possible to work with higher temperatures than is 
the case with lower pressures. The oils and benzine 
| produced under such conditions, however, may even 
be poorer in hydrogen than is the case with lower 
hydrogen pressures. By employing higher pressure, 
increased speed of reaction is obtained and more raw 
| material can, therefore, be treated without increasing 
the size of the plant. As an example of the effect of 
pressure in the first stage, it may be mentioned that 
the treatment of coal or high-molecular asphalt, which 
only reacts very slowly under a pressure of 200 to 
300 atmospheres, can be speeded up. with higher 
pressures, of 700 atmospheres or over, such as have 
already been successfully employed in a manner 
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satisfactory for economical large-scale operation. By | 
using fixed gatalysts and employing various degrees of 
pressure of hydrogen, the specific efficiency of the 
various kinds of catalysts can be extended. It is 
thus possible to obtain hydrogenating effects with 
greatly reduced cracking, or, with a few hydrogenating 
cracking catalysts, to obtain special results, such, for 
example, as benzine with a high anti-knock value. 

As with most hyd nation methods, the reactions 
with catalytic pressure hydrogenation are not completed 
in @ single stage. In order to obtain the best results, 
the portions which are not converted into final products 
are returned or else prepared in a special reaction stage. 
Thus, in first-stage hy: enation of coal, the heavy 
oil produced is led back if it is required to produce a 
proportion of middle oil together with a small quantity 
of first-stage benzine. If the middle oil is returned 
and the heavy oil produced by the process is drawn off, 
then heavy oil only as oil product will be obtained 
from the coal and, in addition, benzine from the 
first stage. If, by returning all the middle oil, it 
were possible to convert raw material directly into 
benzine in the first stage, this would still not be done 
in practice because there would be a much greater 
gasification than when the middle oil is converted into 
benzine by reaction over fixed catalysts. Similarly, 
in the second stage, the conversion of the middle oil 
into benzine in one stage, as a rule, only covers some 
50 per cent. to 80 cent., and the unconverted 
middle oil is separated from the benzine by distillation 
and returned. In this manner, in addition to a slight 
adjustment of the benzine boiling-point curve, a 
better output with higher yield as regards space and 
a se. 

rst stage products of the catalytic. pressure 
hydrogenation process are closely sshited in their 
properties and consist only to a small extent of benzine. 
In a manner similar to the corresponding raw materials, 
they run the entire scale from highly aromatic down 
to aliphatic materials, according to whether coal, tar, 
cracked oils, raw oils containing asphalt or mineral oils | 
rich in hydrogen are used. In working with fixed | 
catalysts, particularly in the second stage, finished | 
refined products, mainly benzine, will be obtained 
with the highest yield. Here again the character of 
the raw material is readily recognisable when the various 
materials are hydrogenated under similar conditions 
and with the same highly hydrogenating and highly 
cracking catalyst; the differences, however, are no 
longer so marked as in the first stage. 

Raw materials low in hydrogen, such as coal, provide 
benzine with a good anti-knock value. Material rich 
in hydrogen also provides benzine which, despite its 
high hydrogen content, shows a satisfactory anti-knock 
value because it contains so much iso-paraffin. By 
employing another powerful cracking and less powerful 
hydrogenating catalyst, the valuable properties of the 
raw material can be retained and even improved without 
affecting the yield, A high yield of good knock value 
benzine can be obtained even from mineral oil rich in 
hydrogen. With raw materials low in hydrogen, 
motor benzine can be obtained with an octane value 
of over 75, All benzines produced with these catalysts 
are extremely sensitive to lead (ethyl). Moreover, a 





high yield of benzine with high aromatic content 


a be obtained from raw materials of high aromatic | and inefficient types of drying oven still used in many 


content. such as coal, cracked oils, oils extracted 


from lignite, and mineral oils. 


can be produced from raw materials rich in hydrogen 
under aromaticising conditions. All materials, even 
of the most diverse origin, can be treated together 
in the second stage. Thus, pure paraffin hydrocarbons | 
can be hydrogenated together with aromatic oils. 





With only a slightly | reach drying temperature. The case for sand testing 
reduced vield, aromatic, high anti-knock value benzine | js reasonably put, without exaggeration, or attempt 
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NOTES ON NEW SOOKS. 


In A.R.P., which is published by Messrs. Victor 
Gollancz, Limited, London, at the price of 7s. 6d. net, 
Professor J. B. 8. Haldane gives his views on the steps 
that should be taken to protect the inhabitants of this 
country from the effects of high-explosive, incendiary, 
and gas bombs. His qualifications for this task are 
his undoubted knowledge of the rties of and 
ventilation and the experience a a gained from a 
sojourn in the war areas of . In that — 
the main killing weapon is the high-explosive bom 
ry wr incendiary bombs being subsidiary dangers 

being so, he considers that too much insistence is 
being placed by officialdom in this country on protection 
against gas and the wisest policy would be the wholesale 
provision of underground shelters, regarding whose 
efficacy some impressive figures are given. He com- 
mends the steps that have been taken to protect the 
public against incendiary bombs, but is not so certain 
about the value of the gas respirators. On the other 
hand, he condemns the precautions that have been 
taken against high-explosive bombs as useless, especially 
that part of them which calls on the public to strengthen 
their own houses. Evacuation, unless properly con- 
trolled, he regards as a danger, with special reference 
to the difficulties of transport, and feeding. 
The book is worth reading, but it suffers from one 
serious defect. When the author is dealing with the 
scientific aspect of the problem, and even when he is 
recounting his own experiences under fire, he may be 
taken as an authority. But his arguments and 
descriptions are too often coloured by a determination 
to prove the Government wrong in every respect 
and by pungent criticism of classes of human beings 
and even individuals, with whom he does not agree 
either scientifically or, more often, politically. A.R.P. 
should, therefore, be read for its information and 
“ indexed” for its opinions. 


+ 





In spite of the advances which have been made in | 
recent years in the scientific equipment of the foundry, 
plants in which moulding sands are tested are still few 
and far between. For this reason Foundry Sands, b 
Mr. T. R. Walker, chief chemist of Messrs. The English 
Steel Corporation, Limited, should serve as a useful text - 
book to considerable numbers of foundrymen on a sub- 
ject with which few have any opportunity for first-hand 
acquaintance. Within the scope of its 130 pages this 
work describes very clearly the methods that have been 
evolved for assessing such properties as refractoriness, 
permeability, mechanical strength, and so on. The 
comparative merits of the American and B.C.I.R.A. 
test cylinders are discussed, and the different types of 
apparatus used for making the various tests are briefly 
described, but the bulk of the work is devoted to a 
clear’exposition of the properties and characteristics of 
foundry sands, with some 40 tables and 22 diagrams 
and illustrations. The author stresses the advantages 
of the American Bentonite clays by reason of the 
greater strength they afford to sands for a given 
proportion of added clay, and their superiority from 
the point of view of regeneration after use. here is 
some well-merited condemnation of the various old 


foundries, in which numbers of moulds charged never 


to disguise its limitations. Our knowledge of the 
fundamental properties of foundry sands and their 





effect in determining the behaviour of the sand in the 
actual foundry is still far from complete. _ It is stressed, | 
therefore, that it is the business of the foundry execu- | 
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often found to be the more prominent of tie two. 
It is salutary, therefore, to, have the case for ventilation, 
as such, presented authoritatively, so that its importance 
and the basic ideas which it connotes may be appre- 
ciated more fully. In A Handbook on Ventilation, 
Including Air Conditioning, published by Messrs. The 
Technical Press, Limited, London, at 7s. 6d. net, Mr. 
Percy L. Marks, author of several books on building 
matters, gives a clear and concise account of the 
principles of ventilation, viewing the subject from 
various aspects. The author has confined himself 
to the exposition of well-established facts and has bad 
the support of experts from among consultants and 
manufacturers, In practical terms, he explains the 
pu in view and the methods adopted in different 
applications of ventilation, describing the vacuum, 

num and Ozonair systems, and giving data regarding 
requirements in various types of building. The 
general features of representative schemes of ventilation 
are described and discussed in relation to the functions 
of several buildings, which include the R.I.B.A. head- 
quarters, a commercial research laboratory, an 
elementary school of the L.C.C., and a cold-storage 
warehouse. Although the book does not go far 
enough to satisfy all the engineer’s requirements. 
it is worth careful study for the sake of the views 
and recommendations it conveys. It will, however, 
be of the greatest value to that large class of persons 
who are interested in, or to some extent. respon- 
sible for, the ventilation of buildings. To these 
its direct and common-sense arguments will strongly 


appeal. 


A useful book of modest dimensions by the late 
Mr. R. A. Glen, revised by Mr. W. R. Hornby Steer to 
include the requirements of ‘the Public Health Act, 
1936, and the Public Health (London) Act, 1936, has 
recently made its appearance under the title The Law 
of Smoke Nuisances. This handbook is published by 
the National Smoke Abatement Society, London, at 
the price of 2s. 6d. net, and in a foreword, with refer- 
ence to the subject, Sir Lawrence Chubb says: “ The 
public conscience has been slowly but surely stirred, 
and the householder, by using smokeless and other 
methods of cooking and heating, is helping to over- 
come the part of the nuisance which is due to the 
domestic hearth and kitchener. So far as nuisances 
from factories and industrial undertakings are con- 
cerned, substantial progress has also been made, and 
many large works are now guiltless of contaminating 
the air.” That so great an authority should now be 
able to express such views is undoubtedly due in large 
part to the efforts of the society publishing this book, 
and the success of these is again in large part due to the 
fact that its legal adviser was the late Mr. Glen, 
to whom Mr. Steer in his preface pays a graceful 
tribute. The various Acts which have brought about 
the change from former conditions are admirably 
summarised by Mr. Steer, who, however, is not content 
with statute law alone. He refers to all relevant 
decisions of the Court and to the very extensive powers 
which may be exercised by the Ministry of Health. 
A curious point brought out in the last chapter is that 
it is not only visible vapour that ought to be brought 
under control. The point is stressed that carbon 
monoxide, for instance, is a menace to health, but the 
author cannot point to any statute or regulation in- 
tended to prevent the dissemination of invisible gases. 








David Davies (1818-90), the grandfather of the present 
Lord Daviess was one of the outstanding figures in the 
industrial world of South Wales. Born in the humblest 
circumstances, he began work at eight years of age, 
but from the first showed he possessed that grit and 


Uwing to the adaptability and versatility made possible | tive to decide what should be the properties of the | ambition by which men attain to the leadership of 


by the catalysts in the second-stage reactions, all exist - 
ing demands for motor-car and aeroplane engines can 
now be met. 
with distillation and extraction under pressure, and 


sand used, and the object of sand testing is to indicate | 
whether these properties are being obtained. Although | 


Hydrogenation of coal can be combined | the author does not lose sight of commercial considera- 


tions, it would be an advantage in future editions if 


hydrogenation of oil can be combined with cracking | fuller information could be given about the time taken 


and extraction, 
can be obtained from all raw materials with the high- 
pressure hydrogenation process. In Germany, the | 
* Leuna"’ benzine has been manufactured since 1927 
at the Merseburg Ammonia Works, this being for the 
most part produced from German lignite. Other 
materials used for the production of benzine, whenever 
they are evailable, are: Distillation tar from lignite. 
coal-tar oils, and natural mineral oil. 
genating plants in central Germany also work on the 
basis of the local lignites. These, however, are not 
directly hydrogenated but first distilled, the tar then 
being hydrogenated to benzine since power stations 


It is claimed that the highest yield | and the staff necessary for an organised system of sand 


testing, with data of the capital cost and running 
costs involved for foundries of varying size and out- 
put. As most of the three thousand-odd iron foundries | 
in the British Isles have only a small production, there | 
are bound to be many readers of this work who would | 
desire some authoritative guide upon the foregoing | 
points. Foundry Sinds is published by Messrs. Charles 


Other hydro- | Griffin and Company, Limited, 42, Drury Lane, 


London, W.C.2, at 48. net. 


others. In his day he was many things, but he is 
principally remembered for his share in the construc- 
tion of the Welsh railways, his contribution to the 
development of the’ coal industry, and his work in 
connection with the Barry Docks. Finely endowed 
physicially, he was ever mentally alert, and when 
success came to him he never lost the common touch. 
Homely and forceful in speech, he was listened to with 
respect whether addressing a body of labourers, the 
governors of Aberystwyth College, a board of directors, 
a government committee, or the House of Commons. 
It has been said that a typical Welshman is impulsive, 


| generous, deeply religious, fond of music, rooted to his 


native soil and inclined to boastfulness and vainglory. 
David Davies was all this and more, and his name will 


| be remembered like those of the Homfrays, the Craw- 


RTs | | 


When, as frequently happens, two or more funda- 


are able to utilise the coke which is the main by-product | mentally different purposes have to be conjoine* so 


from distillation. 








that both may be served by the same plant and | 
machinery, it is inevitable that the salient points of 
each become smoothed off in the resultant compromise. 





Recistration or Roap Vewicies ty Great Brirarn | This is characteristic of the usual combination of | 


~A return issued by the Ministry of Transport, Met le 
Buildings, Northumberland-avenue, London, W.C.2. 
shows that 30,915 new road motor vehicles were registered | 


| heating with ventilating, though the two are quite 


| 
distinct. Frequently, also, the balance between the | 


during October, compared with 33.844 in October, 1937. | two will not be struck quite fairly, the heating being 





| Shays, the Guests, and others, whose life’s work was 
done in the valleys of Glamorganshire and the sur- 


rounding districts. From a very early age he determined 
to be ‘* top sawyer,” and his career is well told by Mr. 
Ivor Thomas in Top Sawyer, a Biography of David 
Davies of Llandinam, published by Messrs. Longmans, 
Green and Company, Limited, price 10s. 6d. net. 

It is by no means easy to write a successful textbook 
on mathematics for apprentices and students in junior 
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HIGH-PRESSURE MECHANICAL OIL PUMP. 


MESSRS. PROGRESS INDUSTRIES, LIMITED, WALLINGTON. 
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technical schools, since the matter must be treated in Fig. 2. 
an attractive and practical manner. Moreover, the 


| Type C, is designed to supply oil under’ préséure to 
frees 16 to 32; points, according to requirements. As 
shown in Fig. 1, the pump is contained in a cylindrical 
| oil reservoir a, from which it draws its charges, and 
| which incidentally ensures that the working parts of 
| the pump itself are at all times fully lubricated. The 
| parts are also hardened and rust-proofed, however, as 
|an additional safeguard against wear and corrosion. 
| By means of bolts projecting through the walls of the 
| container, the pump can be attached to any suitable 
| position on the machine, from which a drive can be 
|taken. In the centre ot the bronze valve seat 6 is 
| screwed a fixed steel column c, about which a valve- 
plate d is intermittently rotated by the driving mech- 
janism. Pump barrels e, two in number in this par- 
ticular model, are disposed on a diameter of the vale 
| plate, on either side of the column c, which serves to 
| guide the crossheads f as well as to support a plate g 
}in sich there are adjusting screws h, corresponding 
|in number with the delivery outlets. By adjusting 
|the projection of these screws below the plate, a 
| corresponding variation is effected in the stroke of 
|the pump plungers, the upward movement of which, 
| consti the suction stroke, is effected by coil 
| springs surrounding the pump barrels and bearing 
lon the underside of the crossheads, The downward, 
| or delivery stroke, is produced by the motion of the 
|lever i, which is actuated by the connecting rod k 
| frm the crank /, mounted on the inner end of the 
| driving spindle. Studs m are set in the crossheads f, 
|and these make contact with the adjusting screws A 
lin succession as the valve-plate, and with it the 
two pumps, rotates about the central column. The 
screws are set in two concentric circles, one pump 
being controlled by those in the outer ring, and the 
other by those in the inner ring, A simultaneous 
discharge of oil is given, therefore, from pairs of dia- 
metrically-opposite outlets at each downward stroke 
of the lever 1. 
| The oil is drawn into the pumps from the annular 
| recess n, through passages p, as each plunger rises. 
hee completion of the suction stroke, \the’ valve-plate 
is indexed by a cam q on the driving crank. the cam 





theory should be accompanied by examples so graded to actual practice. In the study of trigonometry, for | making contact with one of the pins r and rotating 


that a student can arrive at the solutions without much 
have evidently borne these requirements in mind in 


three books entitled Technical Mathematics, which are 
published separately at the prices of 6s., 7s. 6d., and 6s. 


with a clear explanation of an equation, the reader is 


and, in the second, is introduced to instructive applica- 
tions in geometry and trigonometry, before passing, weights of machine parts for estimating purposes. 


in the third volume, to logarithms, simple trigono-| |» ore essentially technical chapters, such as that dealing 

met _ ee pwn m4 y = with calculations in turning and boring, are agcompanied 

he : + - . mevateads lor this eathess tnehe aaa edition by problems for solution of the kind which may actually 

as an exercise a y . ° ell - . 

of their books, bearing the titles of Mathematics for occur in the workshop. This chapter includes the 
. < g 7 . measurement of tapers, a subject rarely alluded to in 


Shop and Drawing Office Students and Mathematics for 
Electrical Students (price 88. each), which, together with 
the other volumes, are published in this country by 
Messrs. Chapman and Hall, Limited, London, Here 
is to be found a slightly more advanced and specialised 
treatment, which is illustrated by reference to such 
matters as cutting speeds in machine tools, gearing 
ratios, and the formule used in electrical engineering. 
This course of study adequately covers the usual syllabus 
of junior technical schools, and merits attention on the 


text-books, but needing explanation all the same. 


which can be read with pleasure and profit by most 


aa 7 a - . : instance, the average student of engineering does not 
difficulty. Messrs. H. M. Keal and C. J. Leonard]... in, utility of measuring the height of a: church 
bets per - <e | Steeple or the width of an uncrossable river, In the 
the work of preparing the second edition of their chapter headed “* Marking out and the use of Trigono- 
metry,” in Applied Workshop Calculations, recently 
| oe Sea iia : ; se gg published by Messrs. Edward Arnold and Company, 
Phe aloe, of the work tobe found ip the nay steps | London, this subject is treated in relly intresting 
- r voll « mir . ° and practical way. 1e author of the » Mr. W. 
of a large number of well-arranged examples. Starting), 7° Chapman, M.Sc. (Eng.), is to be complimented 
taken up to simple quadratic forme in the fret voleme, | °@ the atmosphere of actuality pervading the majority 
sey pied * | Of its chapters, that on the calculation of volumes, for 
example, being coupled up with exercises in finding 


aspect of the chapter on screws and screw-cutting 
may be held by some to be a little out of date, 
inasmuch as calculations relating to * pick-off’ change 
wheels are dealt with pretty fully. We share 
Chapman’s opinion, however, that, although -a lad 
may be working on a machine which requires only the 
movement of a lever to change his speed or feed, 
an acquaintance with what is involved in the old- 
h : aay 2 aches tonthionts fashioned change gear is truly educative. The whole | delivery; the formation of the cams on the crank disc, 
part of teachers whose aim is that of using textbooks twelve chapters of the book have something to recom- 

mend them and, in our cpinion, it is well worth | the intermittent rotation of the valve-plate. It is stated 


the plate only when the pump plunger are either at 
the top or the bottom of their stroke, The indexing 
movement brings the pump delivery orifice s into 
communication with the next adjacent outlet, through 
which a charge of oil is expelled. It is stated that, in 
practice, the oil contained in the pump barrel is not 
delivered jat all, but merely acts as a fluid plunger. A 
very fine regulation of the amount delivered is provided 
by the adjusting screws, one complete turn of which 
varies the delivery by approximately one drop per 
stroke. 

The valve-plate is held in contact with its seating 
by the spiral spring ¢, which applies a pressure of about 
300 lb. A ball bearing is interposed between the spring 
and the valve-plate, to-ensure a. smooth rotary motion, 
although this is probably unnecessary, as the whole 
mechanism is drowned in the oil. The pump plungers 
are lapped steel rods, working in brass Seon and as 
the clearance of the plungers, within the barrels is 
close, and their length relatively considerable, there is 
no leakage past them. In the assembly illustrated, 
a ratchet and lever provides the drive, the spindle 
passing through a sleeve u, the nuts on which are pre- 
vented from slacking back by a spiral spring. A con- 
tinuous rotary motion can be given to the spindle, by 
belt or chain, if preferred, but it will be appreciated 
that this alternative does not affect the manner of 


and not the return motion of the ratchet, determines 


apprentices of average intelligence. the 3s. 6d. net charged for it, 1.%t only to the youths | that delivery pressures up to 5,000 Ib. per square inch 
a, Prati for whom it is intended, “ut probably for some of the | can be obtained, when operating the ratchet by hand. 
Much has been written in recent times on the problem | older men in the workshop, particularly those brought | The cylindrical container is provided with a double 





of the end-loaded strut of simple or compound form, j up under rule-of-thumb prac‘ices. 
and this smbject has received particular attention | 
from mathematical experts. In Germany the Engesser- | 








Vianeilo process is chiefly applied to ascertain the HIGH-PRESSURE MECHANICAL. 


breaking load and form of deflection, &c., in pressure- 
strained rods or rod systems, and of late F. Dischinger OIL PUMP. 


cover, the larger portion being of the full diameter 
of the cylinder and having permanently fixed within it a 
fine-mesh strainer. The smaller press-on cover is 
intended for filling purposes. An oil gauge or sight-feed 
fittings can be added if desired. The Laurel pump, 
which is of British manufacture, is marketed by 


has applied this to the distortion theory of arcs with Tue ubiquity of the motor car ensures a wide | Messrs. Progress Industries, Limited, 300, London- 
particular reference to arched girders and _ bridges. | publicity for any mechanical device designed or adapted |road, Wallington, Surrey, to whom we are indebted 
He has represented these cases by simple algebraic | for its improvement, and it was doubtless inevitable | for the foregoing particulars. 


equations, not only for materials with elastic properties, | that the advantages of centralised lubrication, once 


but also for plastic conditions. A new book of 45 pages | they had been demonstrated in this manner, ehould be ; 
Whether Roap WIDENING IN THE Ciry or Lonpon.—The 


by Dr.-Ing. A. Schleusner, entitled Zur Konvergenz des | favourably regarded in other connections. 


Engesser-V ianello-Verfahrens, has recently appeared | or not this has been the exact course of events, there 








Minister of Transport has made a grant from the Road 
Fund towards the cost, estimated at over 36.000/., of 


(price 2-25 marks in this country) which deals largely | is no question that multi-point mechanical lubrication, widening a further length of Gresham-street, the narrow 
with the subject of curved rods subjected to end loads. | by both oil and grease, is now receiving attention in thoroughfare connecting St. Martin’s Le ‘Giend with 
The book is chiefly of mathematical interest and is | many quarters, and is being applied to a great diversity | Moorgate and Prince’s-street, in the City of London. 
concerned with rods of different sections. It is well | of machines, while much ingenuity is being shown in| Part of this road, opposite Nos. 56, 58 and 60, was 


illustrated and the printing and production are excellent, 
the publishers being Messrs. B. G. Teubner, of Leipzig | purpose. 


and Berlin. The Laurel high-pressure mechanical oil pump, which 
a a we illustrate in Figs. 1 and 2 herewith, is a development 


devising compact and robust mechanisms for this | widened with the aid of a grant issued in the autumn of 


1936. The present proposals form a continuation of 
this improvement and concern the length between No. 60 
and Old Jewry. The width of the existing road is 
36 ft., of which the carriageway occupies less than 24 ft. 


It is a frequent complaint of the engineering appren- | from two existing models, known as Types A and B. | jy jg roposed t len the road to 80 ft., and provide 
tice or student that the examples and exercises pro-| These types, respectively, serve from one to six, and | q 33-{t. carriagew.y. Steps are being taken by the Ci’ 5 





vided in his text-books generally bear little relation 





from one to sixteen delivery pipes. The new model, 





Corporation to acquire the necessary property. 
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PATENT RECORD. 


SELECTBD ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings ia stated 

in cach case; where none is mentioned, the Specification is nat 

illustrated 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Speci fications may be oldained at the Patent Office Sales 
ranch, 25, Southampton Ruildings, Chancery-lane, W'.2, at | 
the uniform price of l# } 
The date of the advertisement of the acceptance of a Complete 

Specification is, in each case, given after the abstract, unless the 

Patent haa been sealed, when the word “ Sealed“ is appended 
A person may, at any time within two months from the date of 

‘he advertisement of the acceptance of a Complete Speci fication, | 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


484,834. Silentbloc, Li of London, and 
V. A. Trier, of London. Flexible Coupling. (7 
Figs.) February 5. i.37.-The invention is a flexible 
coupling of the universal-joint type in which a carrier 
between two flanges caries two series of rubber bushings 
containing inner members, some of which are connected 
to one flange and some to the other. The coupling has 
two intermediate members arranged one on either side 
of the carrier and connected respectively to the appro- 
priate parte of it to form a unit which normally lies 
vetween the flanges with its side members rigidly con- | 
nected to them, but which can readily be detached and 
withdrawn. The two similar circular flanges A are | 
secured to the two shafts. Each flange has secured to | 
its inner face an annular plate B, of the same external 
diameter as the flange, by means of four bolts C. Between 
the two plates B is a carrier D formed by riveting two | 
similar plates together, each — having formed in it | 
four bosses which, when the plates are secured together, | 
form four tubular sockets D* with their axes parallel! to the | 
axis of rotation of the carrier. Mounted in each socket | 


itaa 
’ 





| sertion or removal of the bolts C. 


ENGINEERING. 


threaded hole in the appropriate member B. The nuts | 
serve to space the carrier D from both the plates, so as | 
to prevent the sockets D! fouling them when relative | 
movement takes place between them. Secured to the 
outer face of each flange A by the bolts C is a disc K} 


| having a rim formed on its circumference which extends | 


over the circumferential edges of the flange A and the | 
plate and serves to locate these parts correctly during in- 
When the bolts C are 
removed and the annular discs K slid backwards, the | 


| carrier D and the plates B can be removed as a unit | 


by sliding them laterally from between the flanges A. 
Similarly, when assembling the coupling, the carrier D and 
its attached plates B can be slid laterally into position, 


| the dises K moved so that the rims surround the flanges 


A, 
inserted 
plates B. 


and the intermediate plates B and the bolts C 
to secure the flanges A to their respective | 
The boits C are of short length so that they 


| can be readily removed even when the outer faces of the 


| flanges lie comparatively close 


is a sleeve, on the outer surface of which is disposed a | 


bushing F of rubber having its radial dimensions so 


reduced by compression between these parts as to adhere | 


Fig.t. aor 









































(484 834) 


both of them The sleeves of one pair of 
lly opposite bushings are connected to one 

while the sleeves of the other pair are connected 

» other plate, each having a bolt passing through 

wn to which is screwed a nut H, so that the sleeve is 
azipped between the bolt head and the nut, the pro- 
jecting end of the bolt being screwed ir.to a correspondingly 


END OF 


THE 


to other apparatus. 


{Sealed.) 


MOTOR ROAD VEHICLES. 


483,158. Leyland Motors, Limited, of Kingston- | 
on-Thames, and C. B. Nixon, of Leyland. Motor 
Coach. (3 Figs.) October 17, 1936.—The purpose of | 
the invention is to increase the available passenger space 
without rendering the engine inaccessible. The engine 
is mounted centrally and upright at the fore end of the 


| edge of the inner beam-length 2. 


| vehicle so that it can be of standard design, but is set 


forward so that its front end is substantially at the 
extreme front of the vehicle, while its rear end does not 
protrude into the passenger compartment. The radiator 
is placed on one side of it and the driver’s compartment 
on the other. So arranged, it is possible to accommodate 
a six-cylinder engine within the minimum front to rear 
length needed for the driver's accommodation. 
radiator can face forward as usual and have the fan in 


front, but some width of bonnet can be saved by setting | 


it facing to the side, and the driver can then see the 
road closer to his track on the near side. The engine 1 
is mounted with its crankcase end close against the 
end transverse member of the chassis frame. 
separates the engine and the driver's compartment from 
the ~~ space. The displaced radiator is shown 
beside the engine at 6, with the fan 7 in front of it, and 
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cowling 8, which is extended on one side so that, in 
conjunction with the entrance wall, it deflects the fan 
draught on to the rear of the engine. On the engine 
side the entrance is bounded by a wall in which there are 
sliding panels 13 to give access to the engine. On its 
other side is a screen, and a light sliding door for use in 
night driving, a narrow seat being used at the front on 
the near side to give access from the door to a central 
gangway. The entrance closed by a sliding and 
folding door. Two steering axles 17, 18 are used, 
enabling the vehicle to be built to the length of 30 ft., 
allowed for vehicles with more than four wheels, and 
obviating the disadvantage of the constant rubbing 
which occurs with the bogie type of vehicle. The front 
seats 16 are set 1 ft. 1 in. from the panelling 4 and occupy 
a front to rear length of | ft. ll in. Behind both of them 
double seats are provided, spaced 2 ft. 3 in. from back to 


is 


(DEc. 30, 1938, 


2 ft. 7 in. accommodates a bench extending across the 
whole width of the vehicle. With the two front axles 
disposed as shown, the rear axle may be! set back to the 
third row of seats from the rear so that only two rows 
of seats overhang the wheelbase.—( Sealed.) 


MISCELLANEOUS. 


479,029. J.H.Walker,London. Concrete Floor. 
(11 Figs.) July 25, 1936.—-The invention is a temporary 
support for a reinforced-conerete floor cast in situ, 
including a decking and temporary beams which are 
removed after the concrete has set hard. A beam con- 
sists of two overlapping lengths, 1, 2 of pressed steel 
of inverted channel section fitting into each other and 
firmly clipped together at 3. Stiffening diaphragms are 
provided across the channel section, but the strength of 
the beam is in any case considerably increased by the 
overlap. One shank of the U-shaped clip 3 has a ledge 
engaging over the turned-up edge of the outer beam 
length 1, and is secured in position b, a wedge 6 driven 
longitudinally between the other shank and the turned-up 
To the outer ends of 
the lengths 1, 2 are fitted projecting hooks which rest 
on the supports, there being one centrally placed hook 
ateachend. To prevent rocking of the beam, removable 


2 


|rods 13 are passed through slots in the corresponding 


ends of adjacent beams. To remove the false-work, 
the clips 3 are loosened and after ties connected to each 
team length have been undone, the beam-lengths can 
be removed in turn. A floor can be simply constructed 
from pre-moulded hollow flooring blocks with the assist- 
ance of these beams but without the use of steel decking. 


The | 

















Panelling 4 | 
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| The blocks 15 are supported upon the beams 16 with their 
| edges spaced apart so that concrete can be cast into the 
spaces. A surface layer of concrete covers the whole 
floor. Before the concrete is cast, the beams 16 are 
|} connected by wire ties 21 to “bridge-pieces 20 resting 
| on the blocks. When constructing a floor with the 
assistance of metal decking, decking plates 23 of standard 
sizes are arranged with their one pair of parallel 
edges resting upon the beams 16 and spaced from the 
corresponding edges of adjacent plates. The spaces 25 
are filled with sand and covered over by rubber strips 28. 
The steel reinforcement 29, 30 for the concrete is then 
secured in position. The transverse bars 29 are sup- 
ported at the correct level upon seating pieces 31 and 
are then tied down to the beams by the ties 21 passed 
through holes in the beams and in the strips 28. By 
this means the beams, sagt. strips, seating pieces and 
reinforcement are y secured together in a rigid 
assembly. The concrete is finally laid directly upon the 
decking. When the concrete has set and hardened the 
lower ends of the ties 21 are cut, and the beams and 
decking removed. After cleaning, they are ready for 
further use. The result is a floor, the soffit of which forms 
a ceiling with a sunk central panel, of width equal to the 
length of the plates 23, extending across it and with 
transverse recesses produced by the strips 28. The 
seating pieces 31 which remain embedded in the concrete 
are utilised for the easy attachment of imitation beams 
or other coverings for the recesses, in which electric-light 
conduits are accommodated and for the attachment of 





back, and at the rear end of the vehicle a space of some 


ONE HUNDRED AND 


electric-light fittings. (Accepted, January 25, 1938.) 
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LAND AND MARINE BOILER MAKERS 


RAPIER 


Buiiders of Europe’s Largest 


EXCAVATORS 


RANSOMES & RAPIER, LTD 
IPSWICH 9512 ENGLAND 


COOPER 


SPLIT 
ROLLER BEARINGS 


KINGS LYNN NORFOLK ~ , 





METAL SLITTING 
SAWS 


GROUND FLAT STOCK 
WILLIAM WARD & SON (SHEFFIELD) LTD. 


CENTENARY WORKS, WOODSEATS ROAD, 
SHEFFIELD. 


PETER 
BROTHERHOOD 
PETERBOROUGH LTD. 


STEAM ENGINES AND TURBINES, 
GAS AND OIL eo 


AIR RES 
REFRIGERATING PLANT 
See Advertisement, Page 35, Dec. 16. 


CRADLEY 


BOILERS 


CRADLEY BOILER CO., LTD., 
CRADLEY HEATH, STAFFS. 


9783 


“APEXIOR” 


definitely prevents corrosion in Boilers, 
Economisers, all types of Steam Plant and 
Diesel rig Water Spaces. Enquiries to: 


PNEY & CO. LTD. 
Coatings for metal Surfaces 
mnic Works, Newcastle-on-Tyne. 9449 


J. AM 
Piotertive 





MALLEABLE 
CASTINGS 


Highest quality, part or finished machined. 


THE WYCLIFFE FOUNDRY Co. Ltd. 
LUTTERWORTH, NEAR RUGBY 
Tele: Lutterworth 10 9510 


. & Hel. L 4. 


. 
ENGINEERS, DARTFORD, KENT. Est. 1785 
Telephone : DARTFORD 3456 
London Office: 10, St. SWITHIN’s am E.C.4. 
Telephone: MANSION HovUsE 9811 
LAND 


REFRIGERATION FOR 
LIFTS AND ESCALATORS 9754 


OZONAIR 


AIR PURIFICATION PLANT 
DEODORISATION PLANT 
VENTEX AIR FILTERS 
SMALL PORTABLE APPARATUS 


OZONAIR Ltd. (Dept. 12) Ozonair House, 
Longmoore St.,5.W.1. Tele: Vic. 6252 (3 (3 lines) 


8938 


WATER 
SOFTENERS 


N THOMPSON 
(Kammtodee WATER rei LTD., 
WOLVERHAMPTO 


Estd. over 40 ne 9706 





SECTIONAL 
PRESSED STEEL 
TANKS 


also 
RIVETED and WELDED PLATEWORK 
eS TANKS, BUOYS, CHIMNEYS 
UNKERS, HOPPERS, Ete. 


BROWN, LENOX & CO. 


(LONDON), ‘LIMITED. 
Contractors to the Admiralty since 1808 
MILLWALL LONDON, E.14, 


Telephone: East 0700/1 9345 


AND MARINE PURPOSES 


FOR ALL PURPOSES 
WILLFORD & CO. LTD. 


PARK HOUSE WORKS, SHEFFIELD, 


MUREX 
Electrodes 


MUREX WELDING PROCESSES LTD., 
HERTFORD RD., WALTHAM CROSS, HERTS. 





DREDG ERS 


F ALL TYPE 
FERGUSON- BROS, (Port-G lasgow) LTD. 


PORT-GLASGOW 9579 





GEORGE RUSSELL & CO., LTD., 


Motherwell 9286 


TAYLOR AND 
CHALLEN 
POWER PRESSES 


TAYLOR & CHALLEN LIMITED. 9672 
DERWENT WORKS, BIRMINGHAM, 19. 


Ruston-BucyrusLtd 
EXCAVATOR 
SPECIALISTS 


Lincoln 


STEEL 


WELDED SsTEELWORK 
TANKS, PLANT, DRUMS 


BARREL 


UXBRIDGE —4g., 








CLAYTON 


BOILERS 


CLAYTON SON & CO., LTD., 9243 
MOOR END, HUNSLET, LEEDS 


ALL TYPES 


HEAT 
INSULATION 


STEAM — PROCESS — REFRIGERATION 


WILLIAM KENYON & SONS, LTD., 
DUKINFIELD, CHESHIRE 


FerropoR 


PROTECTION 


GRIFFITHS BROS. & CO. LONDON LTD. 
Macks Road, Bermondsey, 8.E.16. 9319 


SAMUEL PLATT 


LIMITED. 
King’s Hill Foundry, Wednesbury, Staffs. 


DROP STAMPS DRAW BENCHES 
PRESSES UPSET FORGING MACHINES 
Small Forging Hammers 
REELING AND STRAIGHTENING MACHINES 





PATTERNS 


B. LEVY & & c WOOD & METAL. 


_ Osbert 8t., 3.W.3 
See 5 a. Ash Kyjector 





Vic. 1073 
Great saving of labour. No noise. No dust. ue 
dirt. Ashes discharge 
F. J. TREWENT & PROCTOR Lrp., Naval Arc 
tects and Surveyors, 43, Billiter Bidgs., mo o 
London, E.C. 


MACHINERY 


MADE TO ORDER 
MODELS AND FULL SCALE MACHINES 
roR URPOSE 


GEORGE WAILES & 


382-8, EUSTON RD., LONDON, N.W.1. 
Specialist since 1855 


SPENCER -. BONECOURT 


Patent Waste Heat Boilers 
32, Farringdon Street, London, E.C.4. 9318 


FORG 


WALTER SOMERS, LTD., 


HALESOWEN 7116 


LOCOMOTIVES 


STEAM OR DIESEL 
HUDSWELL CLARKE & Co. Lto. 


RAILWAY FOUNDRY, LEEDS. 


London Office : 46, Victoria St., S.W.1. 
Telephone : Victoria 1133 


20 ft. clear of vessel.—A ly 








8559 


yxrepean Firms wishin 

distribute circulars, ey ~yn 

logues in England are invited first to 

such matters a well-known British —— with 

experience in mechanica) and commercial neer- 

p> See over thirty years.—Address, 9619, 
ices of ENGINEERING. 


af ae 





wo Stirling Watertube 


BOILERS by BABCOCK & WILCOX, 
50,000 Ibs. evaporation, 250 lbs. working pressure, 
complete with stokers, forced and induced draught 

nt and economiser.—Address, G 218, Offices of 
GINEERING. 


PATERSON 


SPECIALISTS 


IN ALL FORMS OF 


WATER TREATMENT 


FOR 
MUNICIPAL 
AND 
INDUSTRIAL 


PURPOSES 9229 


83, KINGSWAY, LONDON 





HURST, NELSON & CO., LTD., 
MOTHERWELL 3882 


he Proprietor of ' Patent No. 


422040 for ** pores Ladders 
-_ like Structures,” is DESIROUS of ENTERING 
into ARRANGEMENTS by ROK, 2 Licence and 
Slee me d uring is full "a ot sad 
same and e its indie rent and 
practical — in ti covntry.— — Aa dress i 
Take & Co., 28, pea = gs, Chancery 
oe & uthampton ings, ha 
Lane, London, W.C.2 G218 | ong 








Wanted, Second-hand Small 


VERTICAL COMPOUND OR TRIPLE 
BXPANSION CONDENSING ENGINE, about 
10 to 20 h.p. 

State the following particulars 
Steam pressure; size of eytindens and stroke; 
. Tee of governor; overall size; 


= ‘sent to THE DIRECTOR 
ee TOWN HALL, BOURNE- 


84 YEARS TEST. 


Machines and parts made to order. 
Erection of plant anywhere. 
Tuomas Hunt & Sons, 


BRIDGE ROAD WEST, BATTERSEA, 8.W.i1. 
ESTABLISHED 1854. 9418 





JALLDAYS « 


ONIONS 


BIRMINGHAM. LTD. 


SMITHY PLANT 


arine Eng yal with tron 
an Brae Foes 


roAN ti inph 
MEEAVY RING “WORKS 
Dore (GRIMSBY) LIMITED. GRIMSBY D 


VISCO 


AIR FILTERS 


DUST COLLECTORS, 
COOLING TOWERS, 
THE VISCO Lag! yy | CO., LTD., 
tafford Road, Croydon. Phone : Croydon ¢ 4181-2-3 

A lfred Herbert Ltd. Coventry, 
cata ne Buse Rpm 9p for SECONDH. D 
~~ 7 condition, by first-class 
one, and our —— 


— 
tive will call ie, wie, 4 ia Coventry. ms a 














SEE 








PAGE 


LATHE, Coventry. 




















ENGINEERING. 


[DEc. 30, 1938. 





ENGINEERING 





Offices for Publication and Advertise- 
ments, 35 and 36, Street, 
Strand, London, W.C.2. 
We desire to call the attention of our 
readers to the fact that the above is our 
DRESS and that no connection 
exists between this Journal and any 
other Tapeeeiens bearing somewhat 
similar titles. 
Tutponsrnio \ “ ENGINEERING,” LESQUARE, 
ADpREss | 
TeLEPHONS NumMBeR—TEMPLE BAR 3663 (2 lines) 
For further particulars of Subscription 
Rates and Agents abroad see Leader Page, 


centre of paper. ° 








ADVERTISEMENT RATES. 





The c for advertisements classified under 
the Headings of Appointments Open, Situations 
Wanted, Tenders, &c., is four shillings for the first 
four lines or under and one shilling per line wh to 
one inch. The line averages six words. hen 
an advertisement measures an inch or more the 
charge is 12s. pct inch. Payment must accompany 
all orders for single advertisements (which should 
be delivered not later than Mid-day on Wednesday, 
otherwise their insertion cannot be guaranteed). 
56% allowed on 6, 124% on 13, 25% on 26, and 339% 
on 62 weekly insertions. 


Unless the classification is clearly stated on the 
copy, advertisements appearing in these columns 
wilt be classified at the discretion of the Publisher. 





ible 


i U not hold themselves r 
The proprietors wi h “yo 


for blocks left in their possession for more 
years. 


EDUCATIONAL. 





orrespondence ourses 
and PRIVATE TUITION for all 


)\xaminations 
OF THE 
IN UTION OF CIVIL ENGINEERS 
INST. OF MECHANICAL ENGINEERS 
PRELIMINARIES, MATRIC., B.Sc., &c., 
ARE PERSONALLY CONDUCTED BY 


Mr. Trevor W. Phillips, 
B.8c., Honours Engineering, London University, 
Assoc.M Inst.C.E., A.M.I.Struct.E., M.R.S.L, 
¥.B.8.A., Chartered Civil Engineers, &c., 
Prospectus and particulars on application to 
66, CHANCERY LANE, LONDON. W.C.2. 
580 TELEPHONE : HOLBORN 3395 


UTHORITATIVE 
SS TRAINING 


T.LG.B. Students have gained 
FIRST PLACE.—A.M.Inst.C.E. 


(Sections A and B). 
“ BAYLISS” PRIZE.—A.M. imsi.C.E. 
HONOURABLE MENTION-- 
A.M.1.Mech.E. (Sections 4 and B). 
11 — PLACES.—Royal Aeronautical 


lety. 
2 FIRST PLACES.—A.M.LChem.E. 
2 MacNAB PRIZES.—A.M.1.Chem.E. 
FIRST PLACE.—Grad.1.Fire EB. 
SECOND PLACE.—A.M.LFire E. 
422 Passes out of 436. 
97%—the Average Pass Percentage. 

To enrol with The T.1.G.B. is to be coached by 
one of the most highly-qualified and successful 
staffs of engineering _~ ts in the world. Write 
TO-DAY for “The Engineer's Guide to Success,” 
which contains the world’s widest choice of engineer- 
ing courses by home study—over 200—and alone 
gives the regulations for professional] qualifications, 
such as A.M.JInst.C.E., A.M.1.Mech.E., 4.M.1.E.B., 
A.P.R.AtS., C. & G., ete. Guaranteed training 


until Successful. 
THE TECHNOLOGICAL INSTITUTE OF 
GREA? BRITALN, 
78, Terople Bar House, London, E.C.4. 
Founded 1917. 20,000 Successes.) 











NOTICES OF MEETINGS. 





Junior InstirvutTion or Enornerrs.—-To- 
night, 7.30 p.m., 39, Victoria-street, West- 
minster, 8.W.1. Informal Meeting. Lecture : 
** Electro-Magnetic Slip Couplings,”” by Mr. 
G. L. E. Metz. Friday, January 6, 7.30 p.m. 
Informal Meeting. Lecture: “* New Precision 
Metal-Sawing Machines,” by Mr. V. M. 
Marshall. 


Institution oF AvroMoBILE ENGINEERS. 
Coventry Graduates’ Branch: Tuesday, Janu- 
ary 3, 7.30 p.m., The Broadgate Café, € oven- 
try. ‘Gear Production with Pinion-Type 
Cutters,”” by Mr. E. Byron. 


Society or CuemtcaL Inpustry.—-Koad 
and Building Materials Group: Tuesday, 
January 3, 8 p.m., The Chemical Society's 
Rooms, Burlington House, Piccadilly, W.1. 
** Problems in the Control of Road Materials,” 
by Dr. W. H. Glanville. 


TransPort.— Metropolitan 
Graduate and Student Society: Tuoaday, 
5.30 p.m., The Institution of Electrical 
Engineers, Savoy-place, Victoria-embank- 
ment, W.C.2, “* The Organisation and Work of 
a Traffic Area Office,” by Mr. J. R. Bottom. 
Bristol and District Section: Tuesday, 
January 3, 7 p.m., The Bristol Tramways and 
Carriage Company's Welfare Centre, Easton- 
road, Bristol. “The Electrification of 
Railways.” 

INsTITUTION OF PropuCcTION ENGINEERS.— 
Eastern Counties Section: Tuesday, January 
8, 7.30 p.m., The Public Library, Ipswich. 
“ Down Cut Milling,” by Mr. H, L. Lungmuss 
Cornish Section: Wednesday, January 4, 
7.30 p.m., Doleoath Technical School, Cam- 
borne. “Specialised Production- Diesel Engine 
Manufacture,” by Mr. T. P. N. Burness. n- 
don Section: Friday, January 6, 7.30 p.m., 
Society of Motor Manufacturers and Traders, 
Hobart House, Wilton-street, 8.W.1. “ Spot 
Welding,” by Mr. C. W. Leng. 


Inerrrote or BRITISH cay gr 
Sheffield Branch: Thursday, January 5, 7.30 
pan., The Royal Victoria Hotel, Sh »ffield, 
** Foundry Work in Dentistry,” by Mr. G. H. 
Froggatt. Lancashire Branch: Saturday, 
January 7, 4 p.m., The Engineers’ Club, Man- 
chester. “ Cardinal Points in the Production 
of Light Castings,” by Mr. J. A. Reynolds. 


INSTITUTE OF 


InstiruTe or Fue~.—Wednesday, January 
4, 7 p.m, The Institution of Mechanical 
Engineers, Storey's-gate, Westminster, S.W.1. 
Disoussion on “ Heating Sources for Installa- 
tions Requiring 20,000,000 B.Th.U. per Hour 
and Over,” to be opened by Mr. J, A. Mac- 


intyre and Mr, Grant. 


Royvat Arronavuricat Socrery.—Thurs- 
day, January 5, 6.30 p.m., The Institution of 
Mechanical Engineers, Storey’s-gate, West- 
minster, 8.W.1. “ The Use of Model Data in 
Aeroplane Design,”’ by Miss F. B. Bradfield 
and Mr. D. L. Ellis. 





For Meetings of other Societies, see page 763 
of the Editorial Section. 








AUCTION SALES. 


HENRY BUTCHER & CO. 





AUCTIONEERS AND VALUERS 
OF PLANT AND MACHINERY 


FACTORY AGENTS AND 
SURVEYORS. 


63 & 64, CHANCERY LANE, 
LONDON, W.C.2. 


Telephone : 
HOLBORN 8411 


Telegrams: 
PENETRANCY, HOLB., 
LONDON. 0457 (10 lines) 





F{PWARD RUSHTON, SON 
anp KENYON (Est. 1855) 


AUCTIONEERS, VALUERS, AND FIRE LOSS ASSESSORS OF 
ENGINEERING WORKS 
PLANT AND MACHINERY 

York Hovss, 12, YORK STREET, MANCHESTER. 

Telephone: 1937 Central (2 lines). 


Telegrams: ‘“ Russonken, mend 








TENDERS. 





BOMBAY, BARODA & CENTRAL INDIA 
RAILWAY CO. 
The Directors are prepared to receive up to Noon 
on Friday, 13th January, 


[lenders for the Supply of :— 


1, CHEMICALLY DRESSED WAGON COVERS. 
2. PIG IRON (WEST COAST HEMATITE). 
Tenders must be made on forms, copies of which, 
with Specifications, can be obtained at these offices on 
yment of 10s. each for No. 1, and £1 each for 
Ke 2 (which will not be returned). . 
The Directors do not bind themselves to accept the 


lowest or any Tender. 
N. LINCOLN, 
Secretary. 
Offices : The White Mansion, 
91, Petty France, Westminster, 8.W.1. 


22ndgDecember, 1938. G 208 





TYNE IMPROVEMENT COMMISSION. 
LOCOMOTIVE BOILER. 
THE TYNE =e COMMISSIONERS 
inv 


euders for the Supply and 
DELIVERY at their Piers Works, South 
Shields, of a LOCOMOTIVE BOILER. 

Form of Tender, Conditions of Contract and 
Specification, may be obtained on application 
to the undersigned. 

Tenders, in sealed envelopes, endorsed “‘ Tender 
for Locomotive Boiler,” and addressed to the 
CHAIRMAN, Tyne Improvement Commission 
Bewick Street, Newcastle-upon-Tyne, must be 
delivered at these Offices not later than Noon on 
Friday, the 27th January, 1939. 

The Commissioners do not bind themselves to 
accept the lowest or any Tender. 

By Order, 
ALBERT PLACKLOCK, 
General Manager and Secretary. 
Tyne Improvement Commission, 
Bewick Street, 
Newcastle-upon-Tyne, 1. 
2ist December, 1938. 








PUBLIC APPOINTMENTS. 





AIR MINISTRY. 
DIRECTORATE OF WORKS. 


Dy A Pplications are invited 
by or TEMPORARY APPOINT- 
MENTS as MECHANICAL and ELEC- 
TRICAL ENGINEERING ASSISTANTS in the 
DRAWING OFFICE at the Air Ministry and in the 
DRAWING OFFICES at R.A.F. aerodromes in the 
provinces at a salary up to £420 per annum according 
to qualifications and experience. 
Only applicants with first class training and 
ee aged 30 to 45 years, will be considered. 
Jandidates must be capable of design work and 
preparing finished drawings of complete electrical 
power and lighting schemes for aerodromes, internal 
equipment of domestic buildings, workshops, aero- 
plane sheds. Preference will be given to candidates 
with mechanical engineering experience of power 
plants, water supply and sewage disposal works. 
Requests for forms of application should be ad- 
dressed to THE UNDER-SECRETARY OF STATE, 
AIR MINISTRY sw ADASTRAL HOUSE, 
KINGSWAY, LONDON, W.C.2, ENCLOSING 
AN ADDRESSED UNSTAMPED ENVELOPE. 
D 813 





CROWN AGENTS FOR THE COLONIES. 
COLONIAL GOVERNMENT APPOINTMEN IS. 


A pplications from quali- 
fied candidates are invited for the 
following POST :— 

INSPECTOR OF MACHINERY REQUIRED 
for the Mines Department of the Federated Malay 
States for 3 years with possible permanency. Salary 
$400 a month, rising by annual increments of $25 
to $800 a month. The Government rate of exchange 
is now 2s. 4d. to the dollar. A children’s allowance 
is payable to married officers with children. Free 

, and, if married, for wife and children not 
} om I four persons. Liberal leave on full salary, 
Candidates, age 23-28, must hold an Extra First Class 
Board of Trade Engineer’s Certificate or a University 
Engineering Degree, and have had experience in the 
running and maintenance of steam boilers and 
machinery. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 
and experience, and mentioning this paper, to THE 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W.1, quoting M/8158. G 225 





DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH. 


yun ior Scientific Officer 
REQUIRED at the FOREST PRODUCTS 
RESEARCH LABORATORY, Princes Risborough, 
Bucks. Candidates should possess a good honours 
degreo in engineering or equivalent qualification 
and some research or practical training. Experi- 
ence of plywood or of woodworking machinery 
would be an advantage. Salary scale £275 by 
annual increments of £18 to £347 for men, and 
£275 by £12 to £320 for women, with provision 
under the Federated Superannuation System for 
Universities after two years’ service. Entry will 
not necessarily be at the minimum of the scale in 
the case of candidates with Sr experience. 
The salary scale for the grade of Scientific Officer, 
romotion to which is by merit, is for men £400-£18- 
Bi54-£26-£580 (efficiency bar)-£25-£680, and for 
women £350-£18-£464 (efficiency bar)-£25-£580. 
Application must be made not later than Tuesday, 
10th Jan , 1939, on a form to be obtained on 
request (by POSTCARD, quoting reference J.39/1) 
from THE ESTABLISHMENT OFFICER, DE- 
PARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH, 16, OLD QUEEN STREET, WEST- 
MINSTER, 8.W.1. G210 





MINISTRY OF TRANSPORT. 
ROADS DEPARTMENT. 


pplications are invited 

~ from men or women for Appoint- 

ments as TEMPORARY ENGINEERING 
ASSISTANT in connection with surveys of Trunk 
» commencing at £4 a week. appoint- 
ments will be on a temporary and non-pensionable 
basis. Candidates should have experience in land 
ee as applied to the location and construction 


Forms of application can be obtained from the 
ASSISTANT SECRETARY, ESTABLISHMENT 
DEPARTMENT, MINISTRY OF TRANSPORT, 
METROPOLE BUILDINGS, NORTHUMBER- 
LAND AVENUE, W.C.2. No application can be 
considered unless received by the Ministry of Trans 
port on the recognised form on or before 16th 
January, 1939. Canvassing through Members of 
Parliament, or in other ways, will render a candidate 
liable to disqualification. G 209 





AIR MINISTRY. 


A plications are invited 
‘or several unestablished APPOINT- 
MENTS as ASSISTANT CIVIL ENGIN- 
EERS in the Directorate of Works. 
must be between the ages of 23 and 50 
and be either:— 
(i) . — member of the Institution of Civil 


neeTs ; 

(ii) a corporate member of the Royal Institute 
of British Architects ; 

(iii) a corporate member of the Institution of 
Municipal and County Engineers ; 

(iv) @ person qualified to become a corporate 
member of the Institution of Civil Engineers 
on attaining the prescribed age ; 

(v) @ holder of a degree in engineering or an 

_ equivalent diploma. 

(vi) &@ person who has held a commission in the 
Royal Engineers or an appointment in civil 
engineering under the British or Indian 
Government or a Dominion or Colonial 
Goverrment and has been precluded by 
such employment from obtaining any of 
the above qualifications. 

He must also have served in a civil engineering 
firm of good standing, or on the civil engineering 
staff of a government or large municipal depart- 
ment, or in the Royal Engineers, and have thereby 
gained experience in civil éngineering both in the 
drawing Office and on important works. 

A salary up to £450 according to age and experi- 
ence is offered, and the period of employment, 
subject to satisfactory service, is anticipated to last 
several years. 

Some of these posts afford a good opportunity 
to engineers to obtain executive experience in the 
construction of aer mes. 

Requests for forms of applicatiscn => ia be 
addressed to THE UNDER-SECRETARY OF 
STATE, AIR MINISTRY (W.9), ADASTRAL 
HOUSE, KINGSWAY, Lu"DON, W.C.2, EN- 
SLOSING AN ADDRESSED UNSTAMPED 
ENVELOPE. F 542 





UNIVERSITY COLLEGE, LONDON. 


pplications are invited for 
4 the POST of ASSISTANT LECTURER 
IN ELECTRICAL ENGINEERING. Candidates 
must be graduates in Electrical Engineering. Pre- 
ference will be given to a candidate who has had 
practical experience. Salary £250-£360 according 
to experience, with admission to the Federated 
Superannuation System. Further particulars may 
be obtained from the undersigned. Applications 
must be received on or before 14th January, 1939. 
E. L. TANNER, 
Secreta: 


University College, London 
(Gower Street, W.C.1). 


ry. 


G 211 





CITY AND COUNTY OF BRISTOL. 
PLANNING AND PUBLIC WORKS COMMITTEE. 
WORKSHOPS SECTION. 


THE PLANNING AND PUBLIC WORKS 
COMMITTEE of the City Council invite 


A pplications for the Appoint- 
ENT of WORKS SUPER ENT 
of the Workshops Section of the Department. 

The workshops include the following activities :— 
Plumbers, Painters, Carpenters, Blacksmiths, Mech- 
anical Engineering—both for Motor Vehicles and 
General Engineering Plant—Paving Slab-making 
Plant, and Street Lighting Equipment, and the 
person appointed must have an extensive experience 
of these works. 

The appointment is on the permanent staff of the 
Department, and subject to the provisions of the 
Local Government and Other Officers’ Superannua- 
tion Act, and to satisfactorily passing a Medical 
Examination. 

Salary, £500, rising to £550 per annum by one 
increment of £50. 

Applicants should not exceed 45 years of age. 

Applications, on a special form to be obtained 
from the undersigned, must be sent in by not later 
than 12 noon 14th January, 1939, addressed to the 
undersigned. 

H. M. WEBB, B.Sc., M.Inst.C.E., 
City Engineer and, Surveyor. 

Offices : 63, Queen Square, 

BRISTOL, 1. G 224 





PROMPT DELIVERY 


OF MODE 


4 SUNBEAM 


GEORGE 
COHEN 


SONS AND CO. LTD 


RD. NORTH ACTON LONDON. NWIO. Phone: WILLESDEN 0944 


STANNINGLEY WORKS near LEEDS. Phone STANNINGLEY 7II7I 
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a 
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UNIVERSITY OF CAPE TOWN. 
JUNIOR LECTURER IN CIVIL ENGINEERING. 


pplications are invited for 
the POST of JUNIOR LECTURER in the 
DEPARTMENT OF CIVIL ENGINEERING at the 
University of Cape Town. The appointment is for 
a@ period not exceeding three years, and the salary 
is £300 per annum, rising by annual increments of 
£25 to £350. Applicants must have a University 
degree in e ng. 
The Junior Lecturer will be required chiefly to 
assist with the tutorial work and with the super- 
vision of laboratory work under the direction of the 


‘essor. 
Applications (in quadruplicate, with photograph, 
if possible) must reach the SECRETARY, Office of 
the High Commissioner for the Union of South Africa, 
Trafalgar Square, London, W.C.2 (from whom forms 
of application and a memorandum giving further 
iculars may be obtained) not later than 16th 
January, 1939. The successful applicant will be 
expected to assume duty on Ist February, 1939, or 
as soon as possible thereafter. G 221 





Assistant Required for Fuel 


Department of large Iron and Steel Works ; 
experience of industrial metering and control gear an 
advantage ; applicants should state age, experience 
and salary required.—Address, F 223, Offices of 
ENGINEERING. 


TO ADVERTISERS UNDER BOX rien om 


[ihe F Proprietors are prepared 

e benefit of applicants, SERT, 
FREE oF CHARGE, otiees (limited to two lines} 
that vacancies are filled 











SITUATIONS WANTED. 





lz you are unable to obtain 
the MAN you REQUIRE, why not insert an 
a in our “Appointments Open” 


a is the quickest way of securing a man 
possessing the qualifications you require. 

The cost is 4/- for the first four times or under, and 
1/- per line after. Advertisements are accepted up 
to Mid-day on Wednesday. 





APPOINTMENTS OPEN. 





It ts advisable when sending testimonials to forward 
copies and NOT originals. 





Ii you are unable to obtain 
e POST you REQUIRE, why not insert an 

advertisement in our “Situations Wanted” 

Columns ? 

These are seen by the Heads of all the leading 


concerns. 
The cost is small, being 4/- for the first four lines 
or under, and 1. per line after. Advertisements are 
accepted up to Mid-day on Wednesday. 





° - ° ° 
echanical Engineering 
INSPECTOR REQUIRED for Consulting 
Engineer’s Office. A.M.1.Mech.E. Standard and 
apprenticeship with large firm ‘essential, *!so 
experience of testing mechanical equipment. Appli- 
cations must state age, education qualifications, 
experience and salary required.— Write, ‘‘D. V. 
c/o STREETS, 6, Gracechurch Street, E. 63. G “30 


~-— 5 ° 
anted, Civil Engineers, 

Ages 25-35, with knowledge of Spanish 

for foreign Contract. —write BOX 29, c/o BROWN’S, 


$7, Tothill Street, S.W.1. G 219 
A Ssistant Engineers Required 
by large Oil Company for service in Far East, 
andelsewhere. Age 22to28, unmarried. University 
degree or —— qualification and some practical 
rience in mechanical engineering worksessential. 
Salary from £450 per annum.— Write, BOX “‘Z.Z.,” 
c/o 95, BISHOPSGATE, LONDON, E.C,2. F 424 











raughtsmen Required, 
(SENIOR and JUNIOR), preferably with 
experience of high-speed internal combustion engines 
(Petrol and Compression-Ignition)—Apply, CHLEF 
DRAUGHTS. ; MARINE C.1. DIVISION, 
ROLLS ROYCE, LTD., Derby. G51 

D™= ughtsman-Mechanical, 
with first-class experience of Steam Turbine 


Work and Generating Plant Arrangement.—Appli- 
cations stating age, experience and salary expected 
GINEERIN 


to G 1%, Offices of Ey G. 
\ V Machine Tools, also Jigs and Tools. East 
lands.—State age, experience and salary required, 

io O18? 187, Offices ENGINEERING. 


[)tughtsman Required. With 
experience Hydraulic Press and Pump Work. 
Apply, stating toon age. and salary required. 
—TANGYES Cornwall Works, a 
214 








ranted, Draughtsman for 





\ ell- known Engineerin 


Designer Facto: Manager — 

impressive record a success in Ce 

female labour on mass or large unit lines. 

experience of works planning 

— of special purpose machines ‘ond labour saving 
ods, seeks Post for new Be ee 

letters, B/MC.A.G.P., London, 








WORK WANTED. 





Research Engineers, Litd., 


Northampton Grove, Canonbury, London 
Design and pe of mechanical and 
electrical machinery and a tus. Experimental 
work of any description. e have also a de 
ment for sepetitien work end precision 

at competitive prices. 


See alse Front Page. 











REPRESENTATION. 





Live Representative with 


1st class references SEEKS REPRE- 
SENTATION IN FRANCE OF FIRMS 
OF GOOD STANDING SUPPLYING 
RAW MATERIALS FOR TEXTILES AND 








ENGINEERING.—J. BUREL 9 rue 
Général Niox, Paris, France. G 212 
PATENT AGENTS. 





Ks, Patent Agency, Ltd. 


T. King, Registered Patent Agent) 








Advice, Handbook, and Consultations free.—146a, 
Queen Victoria Street, London, E.C.4. ’Phone 
City 6161 

FOR SALE. 





HERBERT 


LATHES AT COVENTRY 


LANG 10} in. by 10 ft. 0 in. GAP BED, fast and 


loose pulley drive through patent variable speed 
dst hollow spindle, with 20 in. 4-jaw 





out Draughtsman 
ae, in “chemical = 
metallurgical layouts 


with electrical and water power Fag “peitish 
subject. Opportunity for progressive advancement. 
Salary £250-£350 per annum according to experi- 
ence.—INTERNATIONAL ALLOYS, LIMITED, 
Slough. G217 


lant Lay- 


REQ Ra 








Reauired, SeniorDraughtsman 

experience in mechanical design of 
A.C. and D.C. Machines. Traction oe prefer- 
able, but not essential—Apply, sta salary 
and experience to CHIEF DRAUGHTSMAN, 
Engineering Drawing Office, GENERAL ELECTRIC 
CO. LTD., Witton. G 222 


W saieat Senior Structural 


mag oe SECTION LEADERS. 

ten years’ Structural D.O. 

pn and = able to handle contracts, technical 
correspondence and interviews. Permanencies in 
— “po { locality. Applications with full particulars 
treated _ confidentially. —- PALMERS 
HEBBUBN CO., LTD., Hebburn-on-Tyne. @216 


Frxst- -Class Chief Designer and 


DRAUGHTSMAN REQUIRED by rapidly 
expanding engineering firm specialising in gear 
manufacture. Only highly experienced men need 
apply, with specialised knowledge of gear design, 
use and heat treatment of modern alloys. Sal 
by arrangement. All replies will be treated in strict 
confidence.— Address, G 215, Offices of ENGINEERING. 











Designer - Draughtsman 
REQUIRED for Welded Structural k, 
Calculations, Stress Fi ome, etc. Minimum 
pervision. London suburb. '—Address, stating 


chuck, square turret, pumr 2-4 fittings, thread 
indicator, change geats, gap piece. Swing in 
gap, 38 in. (GOOD CONDITION.) 


LODGE & SHIPLEY, 8 in. by 8ft. 0 in. STRAIGHT 
BED, belted motor drive, selective head, quick 
change, compound rest, with 12 in. 3-jaw and 
12in. 4-jaw chucks, face-plate, catch-plate, tool 
post, high duty tool block, taper turning attach- 
ment, collet attachment, 15 collets, thread 
indicator, suds tray, 3-point steady. 1 in. 
diam. hole through spindle ; 18% in. swing over 
bed. (EXCELLENT CONDITION.) 


PROGRES 12 in. by 10ft. 8 in. STRAIGHT BED, 
cone-pulley drive, back geared, plain feed box, 
compound rest, with 2-speed countershaft, 
4-jaw face-plate-type chuck, catch plate, fixed 
and follow steadies, change gears, spanners. 
Swing over bed, 24$ in. 1} in. diam. hole 
through spindle. (NEW.) 


WARNER & SWASEY NO. 2A UNIVERSAL 
HOLLOW HEXAGON TURRET 
single-pulley drive, auto. feeds to turret slide 
and cross slide, for chuck work, with square 
turret, pump and fittings, combination tool 
holder, boring bar holder. Swing over bed, 16} 
in. (EXCELLENT CONDITION.) 


1200 Machine Tools in Stock; a wide range is also 
available at our London Showrooms, 70, Vauxhall 
Bridge Road, 8.W.1. 


“ Machine Tool Buyers’ Guide” on request. 


ALFRED HERBERT LTD., COVENTRY 


qu 


MODERN GRINDING 
MACHINES 


In Stock. 


SURFACE. 
No. 6 TYPE A DIAMOND 84 in. by 12 in. by 12 in. 
copeett, belt drive. 
DIAMO 18 in. WHEEL rae GRINDING 
MACHIN NE. Ca + hy b 
DIAMOND TYP PE DRAULIC-OPER A- 
TED HORIZ. SPINDLE. a APD TRAVERSE. 
Capacity 40 in. by 16 in. by 20 in. Motor driven 


_ throughout. 
UNIVERSAL. 

No. 2 UNIVERSAL 13 in. by 27 in. capacity. 
equipment. 

No. 4 BROWN $ SHARPE. 12 in. by 60 in. cap. 
Full equipmer 

No. 3 CINCINNATI, 12 in. by 48 in. capacity. 

No. 3 BROWN & SHARPE. 12 in. by 40 in. cap. 
Full equipment. 

PLAIN. 


THREE 14 in. by 42 in. capacity. 

10 in. by 52 in. LANDIS. 

10 in. by 30 in. LANDIS. 

7 ja. by 72 in. BROWN & SHARPE. 

10 in. by 24 in. NORTON 
INSPECTION INVITED. 


THOS: W. WARD, LIMITED, 


ALBION WORKS, SHEFFIELD. 
*Phone : 23001 (12 lines). "Grams : Forw — Sheffield. 
Write for ** Albion ” Catalogu 
*Grams : Forward, Sheffield. ’Plione : 23001 (12 lines). 


Full 


NORTONS. 





Aan 
IN STOCK 
HIGH-GRADE REBUILT 


CIRCULAR GRINDERS 


UNIVERSAL 

BROWN & SHARPE No. 4. 

Capacity : 12 in. by 60 in. 
BROWN S SHARPE No. 3. 

Capacity : 12 in. by 40. — 
BROWN & SHARPE No. 2 

ity : 12 in. by 30 in. 

BROWN. & SHARPE No. 1. 

Capacity : 10 in, «*. 24 in. 

—- — are available for all sizes.) 
LANDIS 

Capacity : 0 in, by 20 in. 


PLAIN 
CHURCHILL Heavy Duty. 
Capacity : 72 in. by 22 ft. 
MAYER & SCHMIDT, Type FG400. (As illus- 


rated.) 
Multi-notor drive, 2 wheel head speeds, * 
work head speeds. 
Capacity : 153 in. by 9 ft. 10 in. g 
Height of centres : 8% in./12} in. 
LANDIS. 
wonton, 16 in. by 32 in, and 16 in. by 86 in. 


: 14in. by 72 in. and 14 in. by 50 in, 
UD ION. WS1500. 

Capacity : 12 in. by 59 in. 
BROWN & SHARPE No. 11 s. p. dr. 


Capacity : 6 in, by 32 in. 
SUEDD. SCHLEIFM. Fbr. 

Capacity : 4} in. by 40 in. 
— N, self-contained _— 


Capacit 3 in. by 18 
Also spac and Rebuilt Vertical, Horlecntal ‘end 
Rotary Surface cam, ° ool and Cutter Grinders, 


SOAG MACHIN E TOOLS Lao. 
7 JUXON STREET 


(off 79, Lambeth Road), 
LAMBETH, LONDON, 8.E.11 


*Phone : "Grams : 
RELiance 3373/4/5. Sotoolsag, London. 








APPLEBY Power Rotary Shearing Machine for 
ery 37 in. gap, cutters 10 in. dia. by 1} in. 


h.p. re 
RHODES A 4 Rotary Shearing Machine with 
— cutter spindles, a straight or curves 
p to ¢ in. thick, 19 in. ga) 
Power” Flatteuing Rolls for Zi metal up to 4 in. 


wice. 
BS No. 20 Inclinable Power Presses, with 
Stagger Feed and scrap cut nt, 
% in, stroke, 10% in. centre to back, bolster 
2: in. by 18 in. ay 
Special iiva 


wavy Po i, }, , for 
fceming 2 Sha, oo ieee ests 
14 uge thick, fit! wi 8 pale of ball ry of hal round 
le and — cupping rolls 
$4 in. to 10} in. wide. 
Power Geared ling Machine with two rollers 
pL a by 9 in. dia., with grooved smooth 


- Busco ‘ ‘Wheeling Machines and Panel Heads. 


wr * Seat Fronted Power Press, 4 in. stroke, 12 in. 
a ae by 26 in., flywheel 

6 Seine by 6 in., 4 

OOL8, 

of every descripti ion. 


Attractive 
F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 


FOR B GALE. 


t 
Glipway, Haulage Gear to 


to Admiralty J. by Cowan Sheldons ; two 


— yee ry little used. 
heving te Stain. dis by 12 in, stroke; 
a. n. 8 e; 
drum 4 ft. 0 in. oT by 1 10 ft. 1 in. ; helical and 
worm gearing; will work independently or, 
together; also 156 ft. enteel Steel Shear Legs 
for use with Winches if re 


THO? W. WARD, . LIMITED 


rams, Forward, Sheffield ; "Phone 23001 (12 lines). 
rae ALBION WORKS, SHEFFIELD. Pees 





See also Front Page. 








FACTORIES FOR DISPOSAL, 





U ltra- -Modern Daylight 
Factories 


SHEPHERD’S BUSH 
SQ. 9,600—80,000 FT. 


Newly-erected Ground Floor Factory with excellent 
first-floor office suite. Good loading facilities. All 
services, including central heating. 


TO BE LET OR SOLD 


Full particulars from 
HILLIER, PARKER, MAY & ROWDEN 
27, Maddox Street, W.1. Tel.: Mayfair 7666 








OFFICES FOR SALE 





ictoria Street (close), centre 
neering and Allied Trades. IMPOR- 
OLD BUILDING: Showroom, 
Offices, Strong Room, &. FOR oie. OR 
MIGHT BE LET. Apply. CHANDOS, 64 
Buckingham Gate, S.W.1. "G95 








PROFESSION 


is ‘more important than 
the ‘engineer's, or more 
progressive. Since on 
both scores it is essential 
that he keeps abreast of 
research in his own field, 
a satisfactory medium 
between himself and 
progress is indispensable. 


A subscription to 
“ENGINEERING” 
will keep him fully in- 
\formed, not only of new 
movements, but of the 
best marketed products, 
which are displayed in 
the advertisement pages. 


‘‘ENGINEERING’”’ 
appears every Friday, costs 


Advertisement rates on 











on qualifications, experience and salary re 
toG Yon, Offices of EvOINEERING. — 


Telegrams : 
“ Lathe, Coventry.” 


Telephone : 
Coventry 8781 (10 lines). 


LONDON, N.W.1. 
Telephone: EUSTON 4681 (5 lines). 





1/- or 1/2 post free. 
0% 


cation to THE MANAG 
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°¢ 
WE SL. Valves for eHiciency 
REDUCING Designed b rts to gi ini - 
VALVES thetic presauve drep with variations of epetronms 
FOR AIR Pressure and a maximum flow with minimum 
working drop and absence of pressure creep with 
GAS,WATER no flow. Well balanced. Adjustable. No 
OR STEAM Glands. No sticking or chattering under any 
conditions. All parts in contact with pressure 
ETC ++ * + stream are of best quality gun metal. 
4 Every valve tested before despatch and guaran- 





teed for 12 months. Please state purpose of 


valve and pressure range when ordering. Leaflet No. 30 gives fullest details savs 


= GLOUCESTER 


BRENGLANOD 


























All chains sent to us for repair are 
carefully examined by chain experts. 
Any defective hooks, links, etc., 


you lan See the line 
you tenow when to STOP] 


are cut out and replaced by 
Netherton Iron fittings or new 
lengths of Netherton Chain as 
required. The complete chain 
is then :-— 
Annealed 
Tested, and 
Re-certified. 


May we send you full 
particulars of this 
service ? 


N.HINGLEY & SONS Ltd 


NETHERTON IROMWORKS +» OUOLEY > WORCS. 
TELEGRAMS: HINGLEY, OUOLEY * TELEPHONE: DUDLEY S18I-5 





This new and revolutionary design of drawing pen 
will be a real boon to Artists, Architects and 
Draughtsmen. Gives a clear view of the line to be 
drawa—no broken lines or untidy finish. Prevents 
overdrawing and consequent erasures and loss of 
time. 
It will be readily seen from the illustration that 
the advantages to be derived from the use of the 
Farkrs Pen are entirely due to the special 
formation of its nibs. 
The FARKAS Drawing Pen (Pat. No. 481,495) 
made of best carbon steel, Ned alumini 
handle 5)” long. Supplied in two types: 
ORDINARY NIBS and FINE NIBS; che latter is 
recommended for drawing fine lines. When 
oa, the type required should be specified. 
- awe if supplied with White Erinoid 
landle. 


THE OPENING From all Stationers and Colourmen. 
GIVES THE 
CLEAR VIEW 


























@ Write for FREE Copy of L 192 








A. G. THORNTON LIMITED. 


Paragon Works, 
King St. West, MANCHESTER 











H Type Pump with Single Inlet »mpeller 


CENTRIFUGAL PUMPS 


RATEAU 





OF ALL SIZES AND TYPES 


Robust Construction High Efficiency 
Noiseless Economical in Operation 


We have a range of Centrifugal and Axial Flow Pumps 
to meet all industrial requirements. 8742 


THE BRYAN DONKIN CO., LTD.., Engineers, CHESTERFIELD 
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Vaughan Crane Co., Ltd. 
Victaulic Co., Ltd. 
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** ENGINEERING '’ CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS 
Contains the Telegraphic Addresses, Codes and Telephone Numbers of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 
for the use of Yoreign Buyers, in German, French, Italian and Spanish. 
A copy of the current edition will be sent gratis on application to the publisher. 
we THE NEXT REGULAR COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JANUARY 27, 1939 


PETER-—WITH ONE EXCEPTION 


With one exception Peter is an ordinary little fellow. Chubb: ryan just five-and-a-half, full of life and fun and on occasions—be it admitted—of naughtinees 

Just now Peter's rather important, for this is his first term at pak ge he’s grap with the intricacies of “ABC” and “ Twice-Two" ; difficult subjects to all men 
of five-and-a-half, but even mere difficult in Peter's case because—bad ooh s totally That's his One Exception. 

Peter learns reading, wing, and — through the medium of “ Braille '’"—dull stuff with the coloured picture books of most five-and-a-halfs. However, 
he’s a stout lad is Peter, and he’s making great progress. Would you like to know more about him? How, in spite of his “One Exception,” he is being educated 
and, when older, technically trained and usefully employed. 

There is a long waiting list of “‘ Peters” throughout the — pales.) for whom training and agrsmmanatinn must be provided in the immediate future. 

Will you help with a donation or annual subscription? Any sum, lar small, will be Tg oo 1 received 

Here is a suggestion. Your eyesight is worth 3d. a year to you. Ss Pan Peter and his handicapped pals 3d. for every year you've had it. Now, please, in case it 
slips your memory. Good idea? 


The Chairman, SCHOOL FOR THE BLIND, Swiss Cottage, London, N.W.3. (Founded 1838) 















































is therefore considerable, and with the 
expansion of the firm’s activities the use 
of gas is increasing 8 y- 

It was in 1910 that the Patent Die 
Castings Company Ltd. brought over the 
first few machines from America, .It was 
not long, however, before machines were 
developed on the spot and the works have 
since grown until they now occupy oyer 
20,000 feet of floor space. And to-day 
the firm supplies die cast parts to the 
leading manufacturers in the land. 

In many ways gas has helped this firm 
to maintain the uniform excellence of its 
products, to speed up production, to 
reduce overheads, to keep down costs 
and to keep workshops always clean and 
efficient. 


Expert advice on gas-fired equipment 

‘ of any kind may be had through the 

British Commercial Gas Association, Gas 

Industry House, Grosvenor Place, 8.W.1. 
Twisted cold to one turn per inch this specimen shows 
the lightness, strength and homogeneit, onelly of @ zinc base 
casting from the machine illustrated below. The bar 
was cast | inch syuare—irue within the limits of an 

ordinary micrometer reading. 


S° great is the demand for die cast products in modern This progressive firm has widened the scope of its activities 
industry that the Patent Die Castings Company Ltd. in recent years by os equipment with pressures up to 
has peach te Tey ad qpesger during recent years. Their castings, 3,000 Ibs. a square in Thus much larger castings can be 
are widely used in the motor car, electrical, produced. A certain amount of aluminium die casting is 
sstepeelts and 6ther important and growing industries. also carried out, using a special machine with these high 
The control of temperature within specified limits is an eocae 7 eee oe ae 
essential factor in this kind of work, and for this reason, as ee : 
much as for economy, they use gas extensively as a fuel. In designing the moulds for some of the work considerable 
Moreover, a> is clean and safe, and with gas the metal is ingenuity is required, depending on agp 4 of the parts 
not easily burned to be cast. A cobalt chromium steel is rally used, dies 
hardened at 1,000° C. A gas ae furnace is 
All the 48 die cast machines used for general work are used for this, as with gas the temperature can be accurately 


equipped with burners using gas at mains pressure and air —.ontrolled to minimise distortion. It is arranged to provide 
at 2 lb. a square inch. These machines can turn out a gas purge if required. 


enormous quantities of parts for loudspeakers, vondensers, , “ 
cameras, carburettors, ioctl dake and many other This furnace is also used for  Bre- -heating high speed steel 
products. The machines are operated with compressed air 4 for tempering at about 260° C. It has been in constant 
to ensure sound castings. The output of a machine may be use now for six years during which the muffle has been 
from 100 to 160 parts an hour, and consistent accuracy is be: only once. 
obtained. a8-fired furnaces are also wal in Be mains shop. . eee 
me, several automatic machines also in use rely on gas. an fren machine empties mo automatically an 
a of eight shots a minute, but five is a ls wollen brings them back for a further charge. 

of these machines has a production record of There are several incidental ape aor for which gas is also 

1,250 en castings a day over a period of six months. used throughout the works. ual gas consumption 
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UH-ELEVATOR G? 


BULL BRIDGE WORKS, 
Telegrams: Telephone : 
“Conveyor, , Accrington, Lancashire. No, 2778, 


SPIRAL CONVEYORS, BUCKET ELEVATORS, Etc. 











GRAFTON 


STEAM « ELECTRIC A ee 
CRANES * —T 
aga “SILVER FOX 


jepho 
BEC FORD 2490 


ee STAINLESS _STEEL = 


as LID. | tt 5 Ca 5ICT to wouk 
BEDFORD. = . 


SAMUEL FOX & CO. LTD. STOCHSBRIDGE, SHEFFIELD 


RYING MACHINERY, sil ; 
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Telegraphic Address :— 
“SIMONS RENFREW.”’ 


« SIMONISM, LONDON.” 








Marine Dredge Plant 


OF ALL DESCRIPTIONS AND UP 
TO THE HIGHEST CAPACITY. 


oe 
Constructors of 


HOPPER AND BARGE- 
LOADING BUCKET 
DREDGERS. 
BARGE-LOADING 
RECLAMATION & 
“SIMONS” 
CUTTER SUCTION 
DREDGERS. 





——_————_—__ SSS 


Proprietors of 
ALFRED WATKINS’ BRITISH 
PATENT for ROTARY SPUDS 


W SIMONS 


and CO., LTD. 





r La inhi 


¢ 6 9 9 Codes — 
ABC (5th Edition). 
SCOTT'S (10th Edition): 
BENTLEY’S 


TRAILING SUCTION 
HOPPER DREDGERS. 


GOLD AND TIN RECOVERY 
PATENT onan 

HOPPER BARGES. 

FERRY STEAMERS. 

REPLACE PARTS for EXIST- 

eG | TTEBR ING DREDGERS. 
INVENTORS AND FIRST 
CONSTRUCTORS OF 


“ HOPPER” DREDGERS AND 
HOPPER 9 (“mrvmesre 
ad FERRY STEAMERS. 


BUILDERS OF DIPPER AND 
DRAG LINE DREDGERS OF 
LATEST TYPE. 


DREDGERS “ses 


Lonpon Orrice: 83, Victoria St., s.W. 
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SPUR. BEVEL. WORM. 
SPIRAL. RACK. 
COMPLETE GEARS 
or 


CUTTING YOUR BLANKS 


RODGERS BROS. LTD., 


LONDON GEAR WORKS 
BLACKWELL STREET, 
BRIXTON ROAD, S.W.9. 
RELIANCE 2851 (2 lines) 


TELEPHONE : 


MACHINE CUT GEARS} 


















TELESCOPES, C. V. BOLTON, 
MICROSCOPES, F.S.M.C. 
GOGGLES, ETC. ay Road, 


Telephone 527 
SEND FOR LISTS OF SAFETY AND OPTICAL 
s 


GOOD 
°o 










FOR 
MACHINE TOOLS 


GROSTHWAITE FURNACES & SORIVEA 
MACHINE TOOLS LTD. 


York Street Ironworks, Leeds, 8. 











PRINTERS AND 
364 Wheeler Street, Birmingham, 19 
or 


Tr 





47 hour W HalidayPayg Percentages ¥ 
Seal for Catalogue, Stating requirements 213 





McLAREN 


LIGHT WEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE 9577 
4. & H. McLAREN, LTD., LEEDS, 10 


























RICAT- WORK on STON * LEEDS 


THE 
CHEAPEST 
AND 


| MOST DIRECT 


WAY 
TO 


iS TO USE 
PACKINGS THAT LAST 
IT'S THE REPACKING 


THAT MAKES FOR 
TROUBLE AND EXPENSE 




















Athumacher 


COMPRESSED AIR FILTERS 
GUARANTEE PRACTICALLY 


PURE AIR 


Sole Importers into Great Britain: 
J. M. STEEL & CO., LTD. 


Kern House, 


SCHUMACHER’SCHE FfARRIK 
Bietigheim (Wirtt), Germany. 9645 


100% 





Kingsway, W.C.2 
Phone: Holb. 2532-3-4-5 


Manufactured by 














THE REAL COST OF A 
PACKING is determined 
only by its LENGTH OF 
LIFE IN SERVICE and its 
Effect on Rod or Shaft 


"PALMETTO" 


- PACKING 


A MODERN PACKING FOR PRESENT-DAY 
CONDITIONS 
Does Not Get Hard 
Has no equal for Long, Economical Service under 
STEAM (HIGH PRESSURE AND SUPERHEATED) 
and COMPRESSED AIR. 
Made from the highest-grade, Longest-fibre Asbestos 
obtainable. 
Beit up with a layer-upon-layer construction, 
giving greater strength than when made of 
rolled-up asbestos sheet. 





Each single strand is thoroughly lubricated with 
a specially compounded lubricant before braiding. 
The result isa packing that lasts longer ; therefore, 
worth more, as it costs less ir the long run. 
Length of life in service is the only true basis on 
which to determine the actual cost of a packing. 


Send for A.B.C. Chart of Services. Also Free 
working sample. State size of packing used and 
conditions of service. 


W. F. JOHNSON & CO. 
(London) LTD. 


229 & 231, Southwark Bridge Road, 
S.E.1 


GREENE TWEED & CO. 


(Sole Manufacturers) 





Third Edition. 


| 
“THE LAWS 
OF 
HEAT 
TRANSFER.” 


By 
H. MEDWAY MARTIN 
Wh.Sc., F.C.G.L 





Crown 4to, 20 pages. 
Paper Cover. 


Price 2/- net. 


— 


LonpDoN 
Offices of 
‘‘ENGINEERING,”’ 


35 and 36, Bedford Street, 
Strand, W.C.2. 











WILL WORK 
WITHOUT 4 






















Telegrams: “Piston, Manchester.” 





PISTON 


Keep the cylinder true and parallel. 
Proved their utility at pressures up to 
250 Ibs. per sq. inch, and 1,000 ft. per 


° THE LANCASTER ” (a.7.m. 


SUPER-LIMIT 


minute piston speed. 


LANCASTER & TONGE LTD. 


T-"ephone : PENdieton 1484 (3 lines) 


PENDLETON, MANCHESTER. 


RINGS 
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In Steel, Copper, Nickel, Aluminium « Stainless Steel 





every t; 
de Shores spectDe 


HENRY 


WROUGHT RON 


PULLEYS 


50 years’ ex et. 
Speedy deliveries of all sizes. Our complete Cata- 
logue(published 1988, sent on request. ° 7444 


CLECKHEATON YORKS 


CROWTHERS™ 







ROWTHER & SONS LTD 








MECHANS 


Engineers & Contractors 
SCOTSTOUN IRONWORKS, GLASGOW 


LONDON OFFICE : 
10, Princes Street,Westminster,S.W.1 


See Illustrated Acivertisement appearing 
Deo. 16, page 55. 


644 


a 










Coolers for 
Benzol Recovery 
Plant. 


By pAtnennnnennceaneneacanaceneaanaueavacaaeanavencgvatint 
ENGINEERS’ 


STORES 


EVERYTHING IN STOCK 
- 


PACKINGS for every 
H.P. Jointings, Manhole 
Rings, Tools of every d 


“pound. Pulleys, Shafting, Beltin 
Belt Syrup 
QUALITY—SERVICE 


2) 
eee KENYON 
Victoria Bridge, rR 


and Mudhole 


s, Valves, Tubing and Fictiogn 
8, Graphite, Pipe Joint > ae 


fF me Bet. 














Write for illustrated booklet “ Industrial Plant.” 


G:-A-HARVEY & Co ttoxvon 


D WOOLWICH RI 
LONDON SE7 














ABBOTT & CO. (newark) LTD. 


NEWARK, Notts, England. 


Makers of 
STEAM BOILERS, AIR RECEIVERS, 
VULCANIZERS, JACKETED PANS, 
CIRCULAR AND RECTANGULAR TANKS 
OF RIVETED OR WELDED CONSTRUCTION. 





Telegrams : “ Abbott, Newark 34.” 
Telephone : Newark 34. 
Codes : a 4th and 5th Editions, 
larconi International. 





Contractors to the— 
Admiralty, War Office, 
india Office, Board of Customs, 
Crown Agents, etc., etc. 





FLANGED and WELDED WORK 
of every description. 


MOTOR VAN BOILERS, 
HYDRO’ CASINGS, 
REPAIR FIRE-BOXES, 
EVAPORATOR SHELLS, 
CHEMICAL PLANT, 
EXPANSION PIECES 








7287 SELF-CONTAINED ECONOMIC TYPE BOILER 











‘MINOR’ TEST SET 


You could not have a more reliable 


or more convenient Test Set 
than the ‘Record Minor.” Made 
with the high “ Record” precision, 
this compact unit gives direct and 
dead accurate readings independent 
of voltage variation. The case is of 
reinforced bakelite, size 5j in. by 
34 in. by 32 in., with clear open 
scale 5,000 ohms to 20 megohms. 
Weight only 3 Ib. Height allows 
full swing of handle. 

List price only £8 5s, Od. 


THE RECORD ELECTRICAL 
COMPANY LIMITED 


BROADHEATH MANCHESTER 
Tel, ; Altrincham 3221/2 


London Office: 28, Victoria Street, 
Westminster, S.W.1. Tel.; Abbey 5148. 


Se eeeaEEEenaeeeeeeeen 
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Particulars and prices 
of our stock of new re- 
conditioned and used 
macnines are given in 
theMachine Tool Buyers’ 
Guide. A copy will 
gladly besent onrequest. 


BROWN & SHARPE No. 3 Vertical Milling 
Machine. 34” x 16” x 14”. (Re-con- 
ditioned.) 

BROWN & SHARPE 6” x 32” Plain Grind- 
ing Machine. (Overhauled.) 

CHURCHILL 16” x 36” Crankshaft Grinder. 
(Re-conditioned.) 

HEALD No. 70 Internal Grinder. Belt 
Drive. (Re-conditioned.) 

LUMSDEN 92LE Surface Grinder. 18” 
48.” (Overhauled.) 

HERBERT Twist Drill Grinder for drills 

up to 2}”. (Overhauled.) 

cago 2-spindle Drilling Machine, one 

ie C and one type V Head. 

HEN EY 7” x 60” Straight Bed Lathe. 
(Overhauled.) 

GLEASON 4’, 15” Spiral Bevel Gear 
Cutter. (As purchased.) 

DEFIANCE 3” x 24” Horizontal Boring 
Machine. (Overhauled.) 

BULLARD 24” Vertical Boring Machine. 
Re-conditioned.) 

KING 42” and 72” Vertical Boring Machine. 

(As purchased.) 


ALFRED HERBERT 
LTD., COVENTRY 














uses except steam. 



















POR PEATN:- END PIPE™ 


16” Bitumen lined and sheathed steel pipes fitted 
with Johnson flexible couplings laid in Finchley 
Road, N.W., for the Metropolitan Water Board, 
in connection with the new Tube extension. 


The Johnson Coupling for plain ended pipes is 
made in all sizes up to 85” diameter; coupled 
pipes flexed to 7° have been tested at 1,000 Ibs. 
without leakage. 


Vietaulic flexible self-sealing joints also are made 
in a complete range of sizes and pressures for all 


THE VICTAULIC COMPANY, LTD., 
KINGS BUILDINGS, DEAN STANLEY STREET, 
LONDON, S.W.1. 


Telephone : Victoria 9796/7/8. Telegrams: Victaulic, Sowest, London. 
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ALFRED HERBERT’ 


LTD. 


bo\s 
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JL 


This Stirk Planer is machining nine 
Wire Drawing Machine Bed Castings, 


190 Brinell, using Ardoloy-tipped 
Tools. Depth of cut varies from 
fe in. to gin. Cutting speed is 


175 ft. per minute using yin. feed. 


Tools withstand all shocks of heavy 
intermittent cutting and are ground 
only once per shifr 


WE WILL GLADL ¢ SUPPLY ARDO- 
LOY-TIPPED TOOLS ON TRIAL. 


COVENTRY 


eo 


W 


| 








ay | 





—— 


tS 


Ce Me ee ee —— 


=| / 


om Li i a OT 


aad =ae ee . 


\ mp) NI a ST AT 








ee and Vacuum Pumps 


Oil-free air if — without traps or filters 





Blower used for agitation in Chemical and Milk factories. 


"Sh tehig ¢ re 


Nistributors of Northey-Boyce Compressors and Exhausters for Railwa hg Porm no 
Gresham & Craven Ltd., 40, Wood idly 


Nor they -Boy Cé€ Rotary Engineering Co. Ltd. 


General Sales cy and Demonstration y 1593, Thames House, Millbank, London, 8.W.1-. 





URELY rotary motion having 

positive compression without 
sliding vanes or valves, extreme 
simplicity of construction and small 
dimensions. 


HE entire lack of frictional con- 
tact in the working chamber 
reduces maintenance and cost of 
replacements to » negligible figure. 


Write for pamphiet C. 16. 


Made in sizes up to 900 cu. ft./min. 


Demonstrations 


See these machines running under working conditions 
at our London Demonstration Room. 


in the British Isles and certain countries overseas : 


don, 8.W.1 


Telephone : Vic. 6481. 
wp ew 20 
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extremes, 





, CPelephone - 490/ Stines 





“CROFSTEEI 


SURE - GRIP 


ROPE DRIVES 


Power Users in all trades are using 
Sure-Grip V-Rope Drives for all 
classes of machines; they provide a 
most satisfactory drive, have great 
strength and longest possible life. 
For Short Centre drives they are 
unequalled. Quiet running, 
affected by moisture or atmospheric 
Most economical 
thoroughly reliable in every way. 


ALL SURE-GRIP DRIVES ARE 
GUARANTEED 


STOCK DRIVES UP TO 
100 H.P. 


Larger drives up to 1000 
h.p. 
notice. 

Ask for Catalogue SG. 536 


Shafting, 

Pulleys, Clutches, Gearing,Geared 
tors, etc. 

Guaranteed Stocks of all Stand- 

ard Products—see list S. 137 


CRORES scree) [* BRADFORD 


LARGEST SOLE MAKERS OF WILLGEARINE PRODUCTS 
MIGH QUALITY STEEL CASTINGS 


un- 


and 


at the shortest 


ALSO 


Couplings, Bearings, 


~ CROFTERS, BRADFORD” 


















Scott 


motors 


to jzooare used by 








h.p. 

PIP T.2 ! 

Commonwealth of Australia ' 

General Post Office ' 

imperial Chemical Industries ‘ed. i 

London Midland & Scottish Railway > 
Co. 






4 


Royal Air Force. 

War Office 

Stewart. & Lloyds ofS. 

J. &'P Coats Ltd. , 


’ 
TOn?) 


WE MANUFACTURE 






wwwhew 


















AC. MOEORE vo eet yuk BHP. 
ALTERNATORS . . | 3-125 KVA. 
B.C MOTORS .. . | 200 BHP. 


























Over 700 motors 


always kent in stock 


















A standard A.C. Scott Motor can be | 
despatched at 3 hours’ notice from the | 
stock of 700-800 we keep especially for | 

urgent deliveries. 
that there is a Scott A.C. motor (3 phase, | 
50 cycles, all voltages between 380 and | 
440) ready and suitable for all usual | 
applications. 
Motors, a few of whom are listed 

alongside, give a good indication of their | 
reliability and performance. 


The list below shows 


The famous users of Scott 
| 


























r.p.m. h.p r.p.m h.p. r.p.m | 
— 
1,420 | 3 710 | 10 720 
925 4 | 1,430 | 12a] 1,440 
695 4 940 | 124] 950 
1420 | 5S | 1435 | 15 | 1,440 
935 5 940 | 15 955 
695 5 71s | 1s 725 
1,425 | 7b] 1,435 | 20 | 1,445 
935 7%| 940 | 20 960 
705 7%| 720 | 20 ns | 
1,430 | 10 | 1,440 | 25 960 | 
a0 | 10} 950 | 25 | ms | 





"Phone : 





PANEL BEATING 
HAMMERS 


FOR 


COMPRESSED AIR 
or ELECTRIC DRIVE. 


AS USED BY LEADING BRITISH AIRCRAFT COMPANIES, AN ALL-BRITISH SOLIDLY 
PUILT PRODUCT. FINGER-LIGHT CONTROL. HIGH LIFTING SPEEDS. VARIABLE BLOWS 
ENTIRELY AT WILL OF OPERATOR. aes con CANNOT BE SURPASSED BY ANY 
OTHER MAKE. TANK PANELS AND SUMPS, S BEND PIPES AND DUCTS. FAIRINGS, 
COWLINGS, TRAILING EDGE FILLETS, RAPIDLY PRODUCED WITHOUT “ CRINKLING.” 





4 
ont eee 


PHOTOGRAPH REPRODUCED BY KIND PERMISSION OF DE HAVILLAND AIRCRAFT CO. 

LTD., SHOWS 20 — SIZE BRETT PATENT FRICTION STAMP WITH TUP FACE 

MEASURING 40 IN. 30 IN. PRODUCING FAIRINGS. MADE IN SIZES TO SUIT 
CUSTOMERS’ REQUIREMENTS. DESIGNED AND MANUFACTURED BY 


BRETT’S PATENT LIFTER Co. Ltd., COVENTRY 1. Litters Coventry 


40 YEARS’ EXPERIENCE IN DROP HAMMER MANUFACTURE. 


8658. 






















JHEATHMAN'S 
"SANCTUM 
TROLLEY 






J. H. HEATHMAN, LTD., 
Dept. X, PARSONS GREEN, 
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INTRODUCING 


TORRINGTON 


MODERN HIGH SPEED 
AUTOMATIC SPRING 
COILING MACHINERY 


SEGMENT AND 
CLUTCH TYPE 
COILERS, 

TORSION MACHINES 





WRITE FOR DETAILS 
OR BETTER STILL 
VISIT BEDFORD 
FOR DEMONSTRATION 


W.H. A. ROBERTSON « Co. Ltd. 
BEDFORD 














9667 








as i 84 
- —_ a 


gary. f 
7 Seney, § 
SiR 





The pha te Shaw’"’ Flexible Coupling accom- 

instantly all errors in alignment, STEFL-SH AW 
poner vad shocks and stresses, damping out 
vibrations and at the same time allowing free end-float under loads. The reason 
lies in the design of the Raabe ong > and the gro~ves. Herein resides its Cusptinding 
merit, No. 346641. “ Patented in Foreign. Countries.” 


STEELE & COWLISHAW, Cooper Street, Hanley, Stoke-on-Trent. 

















Rossy 


LIQUID LEVEL ALARM 


OR CONTROLLER 


PATENTED 





= _WIW<«éwe~ésPid 7... 





LOW VOLTAGE 
When used as a High or Low Water Alarm it will operate signals 
such as a bell, lights, etc. The device can also be used in conjunction 
with a relay to operate electric pumps, etc., so as to maintain a 
constant level in boilers, vessels, etc. 
ONLY TWO PRESSURE CONNECTIONS 
NO SPECIAL PADS REQUIRED 
NO FLOATS TO PUNCTURE 
COMPACT 


Write for free pamphlet BE.1350 to :— 


CROSBY VALVE & ENGINEERING Co. Ltd. 


42, FOLEY STREET, LONDON, W.I. 




















KW 3-SPINDLE DRILLING MACHINE 


SUITABLE FOR DRILLING UP TO 14’ HOLES 
IN STEEL CHANNEL & SIMILAR WORK 


(Centres adjustable 4” to 6”) 





@ Ver:ical Ad- 
justmert 3’ 0”. 


ecolumn 
Traverse 4'0", 


TH 2690] e Horizontal 
, - Spindle 


)| Traverse 15”. 

@3 Rates of 

Aute-Feed. 

@3 Spindle 

»| Speeds. 

~ | @ Centres Ad- 
| justable 4” to 6”. 


eb. pitch 






A WIDE 
RANGE OF 
HORIZONTAL 
MACHINES 
| 18 MADE AT 
‘| OUR WORKS. 





| Write for 
Particulars. 











KITCHEN « & WADE" zi - HALIFAX 
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| 
| 
| 
| 


| 


“QUEEN 





non FIRE HYDRANTS 


oe FOR AIR RAID PRECAUTIONS 
SCREW LINER 
Py no time a mino, issue, the importance 


of adequate Fire Hydrant service is 






stressed by the Air Raid Precautions Scheme. 


New fire services and extensions to existing 
services will be required to meet the provisions 
of the scheme, for which the Glenfield C 100 
type Fire Hydrants are especially suitable. 


MARY” 


Based on extensive practical experience of fire 
service conditions, these hydrants are specially 


designed to give a high discharge, and on test 


In Imperial Quarto 78pp. by a prominent Corporation gave a discharge 


with 





15°, greater than that of any other hydrant 


5 large folding Drawings | then tested. 








and Glenfield C 100 Fire Hydrants were extensively 
:77 Ihostrations. Glenfield Type C 100 adopted by many Authorities before the issue 
| Fire Hydrant. of.the British Standard Specification for 
| underground fire hydrants, and can be supplied 
Price GJ- net. , . — 7 
either in the original pattern or to British 
Standard Specification as required. : 
Parcel Post in United | Full particulars of all the various Hydrants 
Kingdom 6/6 made by us are given in an illustrated booklet 
Wtasers. “Fire Extinguishing Apparatus,” a complimen- 


Book Post (Abroad) Gis | GLENFIELD & KENNEDY LTD. 


Ke MABNOCK — SCOTLAND tary copy of which will gladly be forwarded 


on request. 
Please send a copy of 


booklet * FIRE EXTINGUISHING 
APPARATUS” to— 


oe 0 ee 


“ENGINEERING,” 
35-36, Bedford 


Street, Strand, [if tc | HYDRAULIC ENGINEERS TO THE EMPIRE 
London, W.C.2. 




















| CTE AND KENNEDY LIMITED KILMARNOCK | 
































Lewes CoA 


GRAMS: LLEWELLINS BRISTOL 


) L.TD., BRISTOL 








Cv a9 


ee ee 
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goes ger 


ALUMINOUS. CE MEN] 





Co iauwes | as oes 


STOCKED EVERYWHERE BY BUILDERS’ 






MERCHANTS 








Manufactured by LAFARGE ALUMINOUS CEMENT COMPANY, LIMITED, LONDON. Works: 


WEST THURROCK, ESSEX. @ af 








FEATURES of the ‘HEENAN’ Cooler 





@ ‘Heenan’ Air-Blast Water and Oil Coolers are strongly and 


robustly constructed to give the longest working life. 


@ They incorporate highly efficient cooling elements which 
reduce initial cost and give utmost compactness of construction. 


@ The cooling elements are tubular and can be easily cleaned. 


@ The bores of all tubes are accessible on removing headers, 
permitting faulty tubes to be plugged pending repairs. 


@ Centrifugal or propeller fans can be incorporated. 


AIR-BLAST =o COOLERS 
for use with MERCURY ARC RECTIFIERS, 
WIRELESS VALVES, TRANSFORMERS, Etc. 


p 
' 
f 
t 








Four lasclenad Raed EET toc aie with Renthers, quict running for residential districts. 





SIMPLEX SHEARS 
_ FOR WIRE R¢ ROPES CABLES '! t 


i 


ds all over '} 
mae World iH] 


No. 1 ii 
SHEARING | 
MACHINE 


MORTON& WEAVER cst COVENTRY 


MachineCutGearWheels 
THE REID GEAR CO. 


LINWOOD, near PAISLEY 














HANDLING EQUIPMENT 


















THE VAUGHAN OPENGHAW, 
CRANE CO., MANCHESTER, 
LT. i. 
The Motherwell Bridge & Engineering Ce., Led. 
ngineers & Contractors, 


Bridges, Rosh’ Pie Piers, Tanks, Dock Gates, 
——— Pressed Flooring, etc. 


Sotherwei* MOTHERWELL, W.B. ‘ec 


London Office: 82, Victoria St., London, S.WA 
Grams; ‘‘Mobricolim, Sowest, london.” Tel.: 4183 Vidteria 
See illustrated advt. last and next week. 





WALTER.W.COLTMANE C° 


VERTICAL 
BOILE 
Mel leq |:1e) celee1.| 
BRIQUETTE MACHINERY 
pes 
Ceal, Coke, Ores, etc. 


Write: Herbert Alexander & Co., Ltd., 
Charmouth Street, Leeds. 9753 











ones .< FOR Leon ey, 


OR, re 4 ee ORO OR © ee 








H 


EENAN & FROUDE LTD., ENGINEERS, WORCESTER, ENGLAND 
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TWO-STAGE AIR COOLED 
COMPRESSORS 
give PON 


ity *~ 
perior 
of suP 


| High Efficiency 

2 Reliability 

3 Low Maintenance 
Cost 

me 4 Simplicity 

“ 5 Smooth, Quiet 





Operation 
@ PE. 2 Two-Stage Air Cooled Compressor coupled t» Electric Motor. 
THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD. 
cAULKING, legraphic ne ares Tonoon. 232, DAWES ROAD, LONDON, S.W.6., ee hone 2 
FACTO pte rylan: Fraserburgh, Scotland. Melbourne, Australia Montreal, Canada. Berlin, Germany. Detroit, Clevelant item 


BRANCHES ALL OVER THE WORLD. 




















|. 


REG. TRADE MARK 


JAMES BOOTH 


& Company (1915) Limited 


ARGYLE STREET WORKS SR / 


TELEPHONE TELEGRAMS 


Y 








D2 ALLOY 





1 fi Branch Exch BOOTH, Bigg cHam. 
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Various sizes. for 


hot water sant) 
or electricity -- 


200 
Ca cities ph 


to 
m pressures UP 
730 bs Fer square Inc 


10250 DG 
Voltages aXe AG 





Write for 


| TTT TLL LULL aaaae 


Gat. V. /45. 


TERS er 


FAR ARRINGDON 4 
7091 to 7099 


AANA | 





“phones : Centre ral 





Easily 
and 
quickly 
‘nstalled 


units 


for 








warming 


Tm 


———"—"—" 





serous 1 0PNNTUUNNUUUANNUULLLNNUTTTN 





ELECTRO- 
HYDRAULIC 


Outputs :— 












FROM 2 ins. Stroke 


Other. applications include :— 
CONTROL VALVES. 
_ CLUTCHES. FURNACE DOORS. 
CHANGE-GEAR MECHANISMS, 
HOPPER GATES.LATTICE GATES. 
SWING AND SLIDING DOORS, ETC. 


Write for Descriptive List 2734-1 







Thrustors for 400/440 volt, 
three-phase, 50 cycle circuits 
FROM STOCK. 






















Hoist equipment showing thrustor oper- 
ating weight-set brake which enables raising 
and ‘lowering to be accomplished with com- 
plete safety by means of one control gear 


ommihh Mists: oa. 
Ties. aa 


5a Ol Cs > 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUCBY, ENGLAND. 









a 


workshops. 


ete fone 


“ BLACKMAN: 


may Onur NUE: LONDON y Ph eee London.” 





IAA MUAE ALL 


THRUSTOR 


40 ib. Thrust To 800 Ib. Thrust. 
8 ins. Stroke. 
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VACUUM PUMP 


: AB: AR twee 


BE Me IFT 


Worthington - Simpson offer a wide and 
advanced range of Pumps and Compressors 
to meet all service requirements. Exclusive 
design features and precision construction 
assure high operating efficiency with reliable 
sustained performance and low upkeep costs. 


STEAM PUMP 


To Secure Lasting Satisfaction 
USE WORTHINGTON-SIMPSON EQUIPMENT. 


ENTRIFUGAL 
PUME 


——s iaco=a — 


AIR COMPRESSOR KT. AIR COMPRESSOR 


, "FREFLO’ PUMF 
| 3 ~ WORTHINGTON - SIMPSON, LTD. 


“WORKS :- NEWARK: na a0 TRENT. 


TELEPHONE NE SIT 
dal y £ ‘ CEA wr s be sv CLA/A NA laleza" » iC > 
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HOPKINSON-SIMPSONSOOT-BLOWERS | 


FOR MODERN HIGH-PRESSURE | 
BOILERS 
: 

















These blcwers are suitable for remote 
control, through extension spindles, 
frcm eny convenient level. Illustra- 
tions 1 and 2 show some ofthe controls 
for 20 Hopkinson-Simpson Patent Soot 
Blowers fitted on two Sulzer high- 
pressure Monotube Steam Generators. 
‘Each of the latter is equipped with 
four single-nozzle retractable blowers 
and six multi-nozzle blowers, all 
operated from the firing floor. 





e 
ae = 





Illustration 3 shows 32 Hopkinson- 
Simpson Patent Soot Blower, with 
electrical control. This can be 
supplied for push-button Or 
sequence operation, 


* 


HOPKINSON-SIMPSON Patent Soot Blowers 
are designed and constructed on principles 
which have been proved in practice to meet 
all requirements. They maintain the accepted 
HOPKINSON standards of efficiency, design, 
materials and workmanship. 














N 
- 


HOPKINSONS LIMITED » HUDDERSFIELD 


LONDON: 34, NORFOLK..STREET, STRAND, W.C.2 | 
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ge? BLACKSTONES 
STAMFORD 
ENCLAND 


Specification second to none, all working parts totally enclosed, 


yet easily accessible. 

Blackstone Engines have justified the adoption of the LISTARD (Van der Horst 
patents) processed liners, giving 400°. increased wear resistance, because 
Blackstone Horizontal and Vertical Diesel Engines are built to last. 


BLACKSTONE €& CO LTD, 
STAMFORD EST. 1837 


SE 5 19 KINGSWAY W.C tNGIMAAN tSTRAND, LONDON 


LLACKSTONE, GLASGOW 
ELE BLACKSTONE BRISTOL 
ELEGRAMS: 24LISTER DUBLIN 


< Ge), tele), | MPERIAL HOUS 
at ANCHES h\\ GLASGOW: BALTIC CHAMBERS WELLINGTON SIREE Fir PHUNE: CENTS 
QRAINS BRISTOL: 90 VICTORIA STREET ELEPHONE. BRISTO. 24458 
P=) DUBLIN 10 BURGH QUAY ~LEPHONE DUBLIN 4257 
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BABCOCK HOWSE, FARRINGDON ST 
LONDOW, E.C:4. 


BCOCKz WILCOX LTD. 
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What do you Expect from a Ball Bearing? 


Cool Running—Conservation of Power— 
Reliability— Freedom from Wear—Low 
Maintenance—High Speed Capacity 


HOFFMANN.::.BEARINGS 


And there are these conseqvential benefits :— 


COOL RUNNING removes fire «isk; POWER CONSERVED often means that smaller power 
units may be used or more machines driven by the same power ; FREEDOM FROM WEAR means 
that no adjustments, or renewals are needed; LOW MAINTENANCE on account of infrequent 
lubrication may mean in a large works that the services of an oiler are no longer needed ; and, by 
means of grease lubrication, oil slinging, so dangerous in the case of lineshaft bearings in the printing, 
food and textile trades, is entirely eliminated ; HIGHER SPEEDS often permit of the use of smaller 
pulleys and lighter belts and an increased output. 





THE HOFFMANN MANUFACTURING COMPANY LTD., CHELMSFORD, ESSEX 





We can meet the requirements of practically any 
demand from our standard range of Helical Gear 
Units. 
The Gears are accurately generated, and each unit 
fitted with ball and roller bearings, ensuring 
EXCEPTIONAL EFFICIENCY & SILENCE. 
Special design of shaft end closures and ground 
joints ensure perfect oil tightness. 


Full particulars on request 










£35. 
i 
-— .. 
ie »” 
Ser 
3 


THE MOSS GEAR CO. LTD., CROWN WORKS, 
TYBURN, BIRMINGHAM 24 
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SIZES 


12 
18 
. 25 
30 
36 
40 
50 
60 
F. 80 


™™ONN999 





F.A.D. at 100 Ibs.;sq. in. 


. 45 cu. ft./min. 
Pe 
ee 
-S. 
aid Bigs 
+0 $63 ws 
e686 
eS 
— 


These sizes are standard, but others 


can, of course, be supplied. 





...and so you get cheaper 
air and a simple reliable 


machine. 


In CLIMAX COMPRESSORS the simplicity and economy of direct 
drive at high speed is made possible by exclusive features. These 
include streamlined air passages and ultra low lift valves, giving 
high volumetric efficiency. The output temperature is low and a 
unique crankshaft arrangement minimises vibration. Thus smaller, 
less costly foundations are needed. May we send you detailed 


catalogues ? 


9412 


CLIMAX ROCK DRILL & ENGINEERING WORKS LTD.,4, BROAD STREET PLACE, LONDON, E.C.2. Works: Carn Brea, Cornwall 


TAS/Cx 224. 
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HEAVY DUTY HORIZONTAL 
BORING & MILLING MACHINES 








By courtesy of the Davy & United Engineering Company Limited, we illustrate an 8 in. spindle Horizontal 
Borer engaged on boring and facing operations on a cast steel press crosshead weighing about 73 tons. 


Made in sizes up to 12 in. diameter srindle and supplied to the leading firms in the heavy engineering 
industry at home and abroad. 


Operating convenience, sturdiness of design, careful selection of materials and high class workmanship 
contribute to the outstanding efficiency of the type which upholds the Asquith reputation for 


Leadership 


Range also includes lighter machines from |} in. diameter spindle upwards. 


Send your enquiries to: 


WILLIAM ASQUITH LIMITED, Park Works, HALIFAX, England. 


Telephone :—61258 9, 61250. Telegrams :—Drill, Halifax. 
SOLE Represertatives for the British Isles :— 


DRUMMOND (SALES) LIMITED, KING EDWARD HOUSE, NEW ST., BIRMINGHAM, 2. 


Other agents in all the Leading Countries. 492 
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No. 2 conveyor, capacity 300 tons per hour. Besides forming a 
link between railway wagon tipplers and boiler house, it can 
deliver coal for store.to gravity buckets at “ A,” or receive 
from them at. “B” for carrying from store to boilet$,, 


The new boiler house which is increasing the capacity of Glasgow 
Corporation’s Dalmarnock power station to 237,500 kW. is supplied 
with coal by M. & C. Sectional Belt Conveyors. Inverted troughing, 
light and rigid, bridges the spans between cross members in the gantries, 
carries the idler rollers, protects the return belt, and by. dispensing 
with longitudinal channels, decking, and idler boards saves weight and 
space. The. grit-proof idlers ensure that friction is kept low. 
Inspection and adjustment are made easy. For great or for small 
On the roof of the turbine house. This No. 3 conveyor at present 


Installations, fixed or movable, M. & C. Sectional Belt Conveyors supplies No. 4 boiler house. A fixed tripper” towards the fark 


; als end” provides ‘for a future delivery into No. 4 boiler house. 
have important.. advantages. Write for descriptive booklét E. 53. 


Photos by kind permission of Major H. Beil, O.B.E., M.J1.B.E., Chief Engineer 


Main'contractors for complete boiler plant, Messrs. Yarrow & Co., Ltd Glasgow, 


MAVOR & GGULSON LIMITED 


BRIDGETON, GLASGOW S.E. 36. VICTORIA STREET, LONDON, S.W.1. 








CASTLE CHAMBERS, CASTLE STREET, SHEFFIELD;-3.—98--SAINT -MARY STREET, CARDIFE 


F 





a 


WJ 


26 ENGINEERING, [DEc, 30, 1938. 


CAMBRIDGE 
TORSIONAL DAMPING RECORDER 











Write for 


LIST 1398-G 





This machine tests and records (on 

celluloid fiim) th. internal damping 

capacity of any structural material, such INSTRUMENT CO LTD] 
ae steel, aluminium, ebonite, bakelite, NSTRUMENT CO LTD 

or wood—a property of considerable wensene Mood Ofte _ |S GROSVENOW MACE 

importance in resonance problems. 


CAMBRIDGE 









ETERS 
PATENT ; FOR POWER ECOKOMY AND LOW MAINTENANCE 


COIL FRICTION CLUTCHES 


For full. particulars write: 








G. D. PETERS & CO., LTD., WINDSOR WORKS, SLOUGH, BUCKS 


Telegrams: “PETERS, SLOUGH ” 





Telephone: SLOUGH 20! (4 lines) 
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es Parts FOR STONE BREAKING & ORE CRUSH!NG MACHINERY 


in apy Patent 


~ MANGANESE STEEL 


AND OTHER SPECIAL WEAR RESISTING STEELS 














TRADE MARK 


“Era” Manganese Steel, by reason of its Hardness and Toughness, and the 
unique property it possesses of surface hardening under impact, is the most 
suitable material that can be used for the Wearing Parts of the various types 
of Rotary Granulators, Hammer Mills, and Pulverizers, employed in the 
reduction of stone, ores, coal, shale and other abrasive substances. 


Hammers, Breaker Plates, Liners, Screen Plates and parts of every con- 
ceivable design exposed to the impact of the materials pulverized are 
supplied in this special wear-resisting steel. 


HADFIELDS pro EAST HECLA AND HECLA WORKS, 
4 7 SHEFFIELD id ENGLAND IDA" MANGANESE STEEL HAMMERS AND OTHER WEARING PARTS FOR PULVERIZERS 
‘o. 2124 
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WATER SOFTENING & PURIFIC 


- In the design; construction and installation of plasits of MBizes: for the removal 

of all degrees of hardness @nd every form of contamination ; for conditioning 
water for every industrial purpose, the experience of BOBY is unrivalled. The 
services of BOBY Technicians are entirely at the disposal of Engineers who are 
faced with problems attending an economical supply of pure fresh water. 


Conkle HOY 5 75.00 


BOBY Manufacture : 
Base Exs ESTABLISHED 1875 
- . Brookfield House, 


Water Softeners—‘“ Simplex "’ Lime- 

Soda ant —s - 

—-: ers—-Pressure an 

; ty; D t f ake- 

vnd condensate: Continuous Blow: WILLIAM BOBY & CO., LTD. 

1 Bente ue TO = «§ 2.64, Brook Street, London, W.1.  Taegrams: “trecuin, Weedo, London,” 
“US's 9 o) oie elegrams : ‘‘ Bue J % : 


ditioning Plant, etc., etc. 







































U I One man wi 
ith a Rans 
do the w, omes Electric 1 A 
Ork of seven men with bay. ndustrial Truck can 
3 Sor trolleys, 


* 
handl On sat 
y ou r an ing iakonk ea quays, in factories or Warehouses, 


ks save time and Mone 


O S S on 
C I They are cl : 
: ean, fir : 
little to run, The “Proof, silent, foolpreet:ang 
“ cost 


ELECTRIC INDUSTRIAL TRUCKS 


RANSOMES, SIMS & JEFFERIES, LTD., ORWELL WORKS, IPSWICH. 


GOODALL.CLAYTON & C9 L™® LEEDS 


ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, CGELIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS ,HEAPSTEADS , GAS RETORT INSTALLATIONS. 








Write to E.T 
-T. De . 
cat, ‘Partme 
alogue, or let us denge fer llastrated 
to see you, —””@Sentative 
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BUY BRITISH 
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Us 


ae EXTRUSION PRESSES 
FOR TUBES ov SECTIONS 


Vertical and horizontal types. 
processes on the same press. All sizes up to 2,500 tons. 
For Brass, Copper, Cupro-Nickel, Stainless Steel, and 


Duraliimin, etc. 9468 


FIELDING PLATT LTD GLOUCESTER «2 


Yy 
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TLE: 


Trade Mark. 


Used by the BRITISH and most FOREIGN GOVERNMENTS, the 

TECHNICAL SCHOOLS, RAILWAYS, CONTRACTORS, IRON and STEEL WORKS, 

FOR METALS, CHAINS, ROPES, WIRE, CANVAS, CLOTH, YARN, CEMENT, PIPES, CONDEN 
TUBES, OILS, PRESSURE AND VACUUM GAUGES. 





TESTERS 


leading UNIVERSITIES, 





&c., 
SER 














CAST-IRON 


PRESSURE GAUGE 





CAST-IRON BAR TESTER. 


Tests Bars of Cast Iron, 
ronze, &c 





Fig. 5041.—DEADWEIGHT 
PRESSURE GAUGE TESTER. 
To 200 and 300 Ibs 











PRESSURE GAUGE 





Fig. 5171.—BAILEY’'S NEW PATTERN. 
Regd. Trade Mark. 
CEADWEIGHT GAUGE TESTER. 
For Pressures to 2000 Ibs 


DEADWEIGHT PRESSURE AND 





CEMENT 





STER-AYDRAULIC TEST PRESS. 
fom cegcingicemenc block’, extracting oils, &c. 


Made in three sizes to 12, 60 and 150 tons, 





VACUUM GAUGE TESTERS. 
Ip various sizes for pressures to 
300, 500, 2000 10,000 [hs. and 

45.000 Ibs. per square in. 





OIL 


METALS 





HYDRAULIC IRON AND 
STEEL TESTER. 


To 10, 25 and 50 tons 








Fig. 5120.—BAILEY'S 
Regd. Trade ri 

g. 5063. 

| ever 2 ene 


OE di betty greases, 
Seoring mania, Sc PRICE INCLUDING 


SS See = nd MACHIN 


Shipping Cos. of the World. ] 








CEMEN! fesleR. 
With new design Shot Filler. To 1000 Ibs, 

Teo RRITISH STANDARDS, 

TWO MOULDS AND WEIGHING 
EK 22. 





FOR BOILERS AND PIPES. 





“ PRINCESS OF THULE” 
HYDRAULIC TEST PUMP. 


“ f hay 
BOILER’ “TEST PUMPS. 


Fig. 5007. To 300 Ibs For Marine Boilers, &c. 
£11. For Pressyres to 200, 500 

' . an 8 

Fig. 5008 To 500 Ibs, 

° 216 10s. Hand Pumps to any Pressure. 


DOUBLE AND TREBLE RAM TEsIr PUMPS, 
Hand or Belt Drive. 





we a * *% 4 


we, 2 


CHAIN, ROPE & BLOCK 
TESTES. 





Fig. 5138.—TO 30, 50, 69 & 100 TONS. 
Manufactured by 


rW. H Bailey & OLD 





FOR BOILER 
TESTS. 





JOGE 


The LONGR' 
BOILER TEST PUMP 
Packs in small! leather 
case ; weighs only 19 Ibs. 
‘ests to 500 | 


PRICE £12. 

















DEc. 30, 1938.} ENGINEERING. [SUPPLEMENT page 111| 29 














DISTRIBUTION 
NSFORMERS 
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COCA LEP ELEY 


50 kVA, 100 kVA and 200 kVA 
3-phase 50-period O.N. indoor type 
transformers. Part of consignment of 
transformers for India. 





Distribution transformers of the type illustrated 
are quite trouble-free and have been operating 
for many years in this country and overseas... 
always with complete satisfaction in their 
efficiency and durability. 


Pioneers in’ the development of the power 
transformer, Ferranti have never deviated from 
the rigorous standards of manufacture originally 
laid down to ensure the primary essential of 
Reliability. De 


Only the stresses of electrical storms can impair 
these units, and for this reason they are 
also available with efficient protection (Surge 
Absorbers) built in as a component part. 


























iden 
INTERNATIONALLY SEY USED 


LT J/ 
TRANSFORMERS 


FERRANT! LTD., HOLLINWOOD, LANCS. 


London Office: BUSH HOUSE, ALDWYCH W.C.2. 
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A MODERN ORGANISATION 










The iliustrstion along- 


= WITH VETERAN EXPERIENCE 


IN EVERY BRANCH OF 
SHIP’S DECK MACHINERY 
AND ENGINE ROOM 
AUXILIARIES 






Electrically Driven 


Gear su 
Vessel *  ~ tay 


A RANGE OF Ree efficient modernity of our organisation to-day is 
ased upon the hard won experience of three-quarters 
INTERESTING PAMPHLETS of a century, during which time our manufactures 
and Catalogues dealing with our manufactures have become known and used all over the world. 
is available. Any of these will gladly be As Pioneers in Deck Machinery and Engine Room 
sent, post free, on request. Auxiliaries we maintain the lead which three genera- 
No. No. tions of specialisation have given us, and at the same 
Ships’ Lighting Installations 39 Pulverised Fuel... S16 time we have developed our organisation to handle 
Booster Contra! .. 82 Pulverised Fuel Kesults on board with equal skill the production of many allied forms 
Steam and Electric Winches 120W Ship .. - 109 of Engineering. 
Worm Geared Electric Winches 124 Chimney Lining Pamph et 141 ; , sad ; 
Cycles S.V. Electric Winches .. 137 Crane Catalague 78C The brief list of Pamphlets herewith gives an indication 
Stean: and Electric Windlasses 140 wae Haulage - of our principal manufactures, and we shall be pleased 
Water Tube Boilers . 77D Pump mA 105 at all times to place our experience in these matters 
The Steadiflow ame ; 142 og Equipment 130 at your disposal for the solution of any problems of 
Draught Spirals .. 113 Searchlight Projectors .. i the moment or of the future. 


CLARKE, CHAPMAN & Co. Ltd. 


VICTORIA WORKS, GATESHEAD-ON-TYNE, ENGLAND. | 
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IF IT'S RUBBER...SE 


\ 


& quality of Moseley material and work- 

man hip is a factor on which executives 
Moseley hose in 

industry S speeding up production 
and heighte dag efficiency wherever 
it is used. Whether it is for delivery 
or suction, for harm Ps or_corrosive 
fluids, for high or low preseure HEREREE 
water or air, the Moseley factory is 
equipped to supply the finest hose for 
any purpose at short notice. Moseley 
pneumatic hose is shown in use 
during the drilling of tunnels for 
a waterworks project. 


F r ¢ pokfet-M.4 sent 


free on request. , 
& SONS LTD: 
MANCHESTER 12 


Branches : LONDON, BIRMINGHAM, 
GLASGOW, SYDNEY (N.S.W.) 
H.21 


ENGINEERING. 
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Heap’s Patent Screwing Machines 
with Tangential Dies 


@ They are designed from beginning to end as high-class 
Machine Tools and embody features not found in any 
other make of Screwing Machine. 


@ The Die Head is of our own Patented Design. 


@ All parts of the Head and also of the Die Holders which 
are liable to wear, are of Hardened Steel. 


@ The wall of metal which surrounds the Die Holders 
solidly supports them, and also eliminates the Danger 
of the Operator being carght by protruding Die Holders. 


@ The four-throw cam is fitted with Hardened Steel 
Strips. 


@ The Hardened Steel Contact Blocks of the Die Holders 
bear for their full width on the Cams. 





@ These features render the Die Head when closed as rigid 


Catalogue free on request. as a solid Die, »uu enable us to guarantee the Heads 
to screw perfectly parallel and uniform threads. 


Joshua Heap & Co., Ltd. 


Ashton-under-Lyne, England i101 

















1 | \RANSPORTERS: & aut, "BRIDGE. TYPES 


A MOST EFFECTIVE AND ECONOMICAL TYPE OF 
PLANT FOR HANDLING MATERIALS TO AND FROM 
LARGE GROUND STORES 









Design and complete construction 
of all Types and Sizes 
undertaken by the 

Specialists 








190 tons per hour Travelling Transporter with lifting jib unloading coal from ships. 


STRACHAN & HENSHAW, LTD. © 13% 











Phone No. 57066 WHITEHALL IRONWORKS, BRISTOL, 5 Telegrams : Strashaw, Bristol 9142 





















Dac. 30, 1938. ] . ENGINEERING. [SUPPLEMENT page vii] 33 


—___. REACTION TURBINE 
BLADING MATERIAL 




















@ EXAMPLES OF SEGMENTAL BLADING 


The whole of the Stainless Iron 
REACTION BLADING MATERIAL 
for the main propelling turbines 
of the Cunard White Star Liners 
“QUEEN ELIZABETH” 
“QUEEN MARY” 
and “MAURETANIA” 
was manufactured and supplied by 
C. A. PARSONS & Co. Ltd., to’the 
instructions of John Brown & Co, Ltd., 
and Cammell Laird & Co. Ltd. 


All types of TURBINE BLADING 
manufactured in the following materials : 


STAINLESS STEEL, STAINLESS IRON, MILD 
AtCla 


STEEL, rence AT VIsaee STEEL, MONEL METAL, 
BRASS and other NON-FERROUS ALLOYS. 


C. A. PARSONS: C°E° 


Ht—’=w=*:‘nnna_! ri-AlON WORKS, NEWCASTLE-ON-TYNE, 6 


LPS. No. 608 P. 8770 
London Office: 56, Victoria Street, Westminster, S.W.| 
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GaDEE 


RAIL TRACTION TYPE OIL ENGINES 








112 CHOSEN FOR RECENT IMPORTANT RAILWAY ORDERS 



















(AS UNDER) 


107 for Drewry Railcars, for South 
American Railways: The Buenos Ayres 
Great Southern Railway, The Buenos 
Ayres Great Western Railway, Entre Rios 
Railway, Argentine North Eastern Railway. 


1 for Hudswell Clarke Diesel Locomotive 
for Anglo-lranian Oil Co. 


4 for Walker Power Bogies tor Great 
Northern Railway, of Ireland. 





The Gardner open cylinder combustion chamber offers both in 


theory and in practice the greatest economy to the user. 








(Proprietors: L. Gardner & Sons Ltd.) 


L, GARDNER & SONS LTD., PATRICROFT, MANCHESTER. LONDON OFFICE: 115, Queen Victoria St., E.C.4. 


























3921 





uLRo 
GEARING 


Our capacity for large-pitch Spur Gears is 
practically unlimited, and the proof of the quality 
of our workmanship is the number of repeat 
orders we regularly obtain from the Home and 
Colonial Markets. 





May we have the pleasure of quoting against 
your future requirements ! 


TOTALLY-ENCLOSED, HIGH-EFFICIENCY, DOUBLE- 
HELICAL GEAR UNITS WITH SINGLE, DOUBLE OR 
TRIPLE REDUCTIONS. 


CHANGE SPEED GEAR BOXES OF VARIOUS TYPES. 
MACHINE-CUT SPUK AND BEVEL GEARS. 


ROLLING MILL AND HAULAGE GEARS. 









On Admiralty and War Office Lists. 


TEL. NOS. 4107/9 TEL. ADD. “ ENGINEERS, DUNDEE.” 











URQUHART LINDSAY & ROBERTSON ORCHAR L* OUNDEE 
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results 


Write for catalogue. 


MAKE SURE 1OUR ON aaa VAT ORS 


E pes UA WITH 


STEEL CHAINS 


Accurate manufacture from steel 
precision for synchronising operations; smooth 
running; strength with low weight; freedom from 
breakdown and negligible maintenance; long service 
with minimum depreciation. 





in— 





ATTACHMENTS FOR ryan DUTIES 


ee) 





40 


/ weld better and faster with R.A. 







THE RENOLD AND COVENTRY CHAIN CO. LTD., MANCHESTER, ENGLAND 


Ri the Man in the Mask 





MERek 


Solve your welding 
problems by using— 


ELECTRODES 


OLITA 


M}vickers § 


ELECTRICAL — 


CO., LTD. 
TRAFFORD PARK: MANCHESTER 17 












P/E 804 
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STEEL CASTINGS 





MACHINE MOULDED CAST STEEL HELICAL BEVEL GEARING 


W. SHAW & CO., Ltd., Wellington Foundry, MIDDLESBROUGH. 


ON ADMIRALTY AND WAR OFFICE LIST 


Telegrams—‘‘ WELLINGTON, MI 1 «ik Magee 


London Office: 20, Grosvenor Gardens, 8.W Representative : Messrs. DAVIDSON & PEARSON. 
Representative for Manchester and * el Districts : T. W. F. DIXON, Clitfands, Lymm, Cheshire. 
Glasgow Office : 4, West George Street, Glasgow Representative : J. G. McONIE 


Agent for Durham and Northumberland : G. NELSON, Cathedral Buildings, Dean Street, Newcastle-on-Tyne. 9223 







to be most expert. 


DROP 
STAM PINGS 


In the production of drop stampings from 
high quality alloy steels for heavily stressed 
parts in Aero and Automobile engine and 
transmission details, we are acknowledged 
The world’s most famous 
Aero and Motor Vehicle builders consistently 
employ Firth-Derihon stampings. 


by Open Hearth Acid Process, from 
12 tons to a few pounds in weight. 


TO PASS ADMIRALTY, LLOYD’S, BOARD OF 
TRADE OR BUREAU VERITAS TESTS. 





Castings for Railwavs, Shipbuilding 
Yards, Engine Works, Rolling 
Mills, Iron Works, Bridge Work, 
Hydraulic and Electrical 
Machinery, Mining, River Dredging 
Excavating Work. 





SPECIALITIES :— 


Tooth Wheels and Pinions used 
in connection with Cranes, 
Winches, Capstans, etc. 
Cast Steel Anchor Heads. 





FLECTRON LIFTING mene u 


CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 
for all ses 

48, HIGH ST weos Phone : 
BIRMINGHAM, ENG0.|"" 


















(rams: 
Roxmag. 
Biria hep: 

















ALFRED BEEBEE 


LIMITED 


WEDNESBURY 
Bolts, Nuts, Studs, and 








Repetition Work. * 

















CENTRIFUGAL 





HIGH SPEED ENGINES 
Laneg AOVT IN 
Last waens Issue) 


DRYSDALE E & Ce - YoKeRr. 
ASGOW, w.4. 

















Springs and Spring Washers 


FOR ENGINEERING ,3--— 
Manufactured by 


JOHN TONKS 
AND CO., 
Central Spring & Steel Works 


Furnace Hilti, 
SHEFFIELD, 3. 





TELEPHONE: TRLEORAMS : 
24679SHEFFIELD. TONKS, SHEFFEBLD. 














VWelluronk 


WORM AND SPUR GEAR DRIVES 

















SUTCLIFFE, SPEAKMAN & CO. Ltd., 


BRASS STAMPINGS 


LEIGH, LANCS. — 























ane9 





THE FIRTH-DERIHON 
CARBROOK 


STAMP 


INGS LTD. 





ROYLES 


IRLAM, Near MANCHESTER. 
Calorifiers, Feed Heaters, 
Oil Heaters and Coolers, 
Twin and Single Strainers, 
Steam Traps, Reducing 

Valves, &c., &c. 


LIMITE 














A life, , 
ce of porosity, uniformity of resilience, 


Uvdvestie formation gives i 





and, above all, entire from imperiection s 
and hidden de‘ects. 


SHEFFIELD The’ Drayton Regulator and lstramment 








Lted., West Drayton, Middlesex. 











Dec. 30, 1938.} ENGINEERING. [SUPPLEMENT page X1| 








BRIGHT DRAWN STEEL BARS=som 


SQUARE ROUND HEXAGON 
in Mild, Free Cutting, Carbon and Alloy Steels 
SPECIALITY : *“ Marwin” Free Cutting Quality 
Manufacturers of BRIGHT STEEL “MARWIN SUPATUFF” 


BOLTS, NUTS, STUDS, Ete. Heat Treated Machined Steel Bolts 
in Carbon and Alloy Steel. GROUND SHANKS. Whitworth & Auto Sizes 


Send your Enquiries to the Actual Manufacturers :— 





STATION WORKS, DARLASTON, S. Staffs. 
On Admiralty & War Office Lists. 


WBU 
Nios 


MEWBURY—ENGLAND 
MARINE & INDUSTRIAL 
DIESEL ENGINES UP TO 800 HP. 


Electric Cranes 
of every type 


LO) (ot a a>) 


Loughborough 


OIL SHALE 


THE DAVIDSON ROTARY RETORT 
A SECOND GATTERY OF THESE RETORTS 
oEEN INSTALLED BY THE NEW 
CONSILIOATED GOLOFIE " 


PATENTS RETOR 
NO. 5 VICTORIA ST. LON 
Phone: Abbey 2440. 





THE METALLIC VALVE Co. Ltd., 


661, ROYAL LIVER BUILDING, 


LIVERPOOL 





: 





8000/i2000 Tans FORGING AND BENOING PRESS 
IN°A LARGE EUROPEAN STEEL WORKS 


DAVY UNITED | 


C NGINEERING Cl ANY SHEF 
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PIPE UNIONS 


WHICH CANNOT FAIL IN SERVICE 


ON COMPRESSED AIR, STEAM, OR WATER LINES. 


Secket Unions in Malieable tron, with ground ball 
| joints, having brass seating, ensure the quickest, best 
and cheapest form of joint, on all services. 

There Is a great distinction between a JA FFERSON 
and any other union. The outstanding feature is 
the position ef the brass seat. This is inserted in a 
recess, away from the pipe contents, and cannot 
vecome loose. 

Sphertcalty ground faces make a perfect joint, even 
with pipes out of line, on pressures up te 30Ciba. 

| Hexagon ends give good grip for spanner, and 








q g does not affect tightness. 
Fer medium pressures up to 200ibs. CAFORD 
| Uniens have the same features, but are lighter. 


DISTRIBUTORS :— 


'Barisa Steam 


Mass. 














The 
Jefferson 
Union Co., 
Lexington. 


U.8 A. 


PECIALTIES Ltp. 





FOR PIPE FITTINGS AND BEDFORD STREET 
VALVES OF ALL TYPES, FOR . 
ee aes py trea 
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IRON 


“DIPES 


& CONNECTIONS 


FLANGE PIPES & SPECIALS 
CASTINGS FOR ALL PURPOSES 


@ Please send us your enquiries 


cuas.? K INNELD «com 


FOR SOIL 
DRAIN 
COLD WATER 











VULCAN IRONWORKS gusiiaiedn tan 
THORNABY-ON-TEES 6141 




















EXPANSION BOLTS 








THE NEW DIAMOND EXPANSION SHIELD 
FOR LAG SCREWS 


Mlustrated Lists and Particulars on application to the 
SOLE AGENTS 


EE. OME, I..r. 


12 & 14, Brazennosz Street, Manchester, Eng. 


9038 




















DIESEL LOCOMOTIVE CRANES 


10 to 50 Tons Capacity 


Because of their high speeds, low operating costs and instant 
starting (with no loss of time for steaming-up and taking on 
coal) Industrial Brownhoist Diesel cranes have become one of 
the most popular types ever built. Moreover, no other type of 
crane will equal the Diesel in switching railway wagons. These 
cranes will travel up to 15 miles per hour. 

Other Industrial Brownhoist products are: Transporter Cranes ; 
Wagon Tippers ; Railway Breakdown Cranes; Steam Locomotive 
Cranes; Pile Driversand Crawler Cranes. We invite yourenquiries. 


INDUSTRIAL BROWNHOIST CORPORATION 
BAY CITY, MICHIGAN, U.S.A. 


BROWNHOIST 















LIFTING TACKLE 





FRICTION HOISTS BUILDERS 
HAND WINCHES, JACKS for wep tat on 
PULLEY BLOCKS, Etc. , a — on A 


if 











ASK FOR LISTS 


RICHARD C. GIBBINS & CO.D®. 


BERKLEY STREET 
BIRMINGHAM, 1 








































SIZER for 
GEARS 


Whatever your require- 
ments may be in the 
way of Worm, Helical, 
Spur or Bevel Gears, 
we can quote competi- 
tive prices including 
complete ball bearing 
mounted boxes of every 
type, and we invite 
your enquiry. 













Catalogue and 
full details upon 
application. 


RICHARD SIZER LTD., 


Engineers and Gear Specialists 
CUBER WORKS, HULL. 


Telephone : 31743 
9690 Telegrams: “ Sizer, Hull.’, 

















___ Dc. 30, 1938. ] ENGINEERING. [SUPPLEMENT page XIII} 3 





9 








WELDED TANKS AND 
—- VESSELS - 


in all weldable Metals such as 
Stainless Steel, Aluminium, 
Monel, Copper Bearing 
Steels, Armco, etc. 


Also Mild Steel, sprayed 
various metals or galvanized. 


ee re 
IVANHOE LHP 





Telephone : 584 (3 lines). Telegrams : Jenkins, Rotherham. 
London Office: 149, Abbey House, Victoria Street, S.W.1. 
Telephone: Abbey 6327. 9047 














WROUGHT IRON 





Quality! 


LL Crofts Pulleys 
Acs built to quality 

standards. Methods 
of construction, choice of 
materials, skill in work- 
manship are the result of 
experience in the manu- 
facture of over one million 
pulleys supplied for all 
classes of drives. 
Strength, lightness and 
true running are qualities 
evidenced by thousands of 
repeat orders from satis- 
fied customers in all trades. 
We solicit your enquiries 
for W.1. Pulleys up to 20ft. 
diameter, any width of 
face for light, normal, 
arduous or shock loads. 


© DELIVERY 


Standard construction 
pulleys up to 60” diameter 
SAME DAY AS ORDERED, 


Send your next Pulley 
enquiry to CROFTS 


CROFTS 


(ENGINEERS) L"P 
BRADFORD 


Largest Makers of Pulleys 
and Millgearing Appliances 

















0522 






RENOLD 


Renold counterweigh 
nar ’ 
ippli complete fr 
PI 

: ock Tare} nprise 


whgpls and attachment 

End ateechment 
ypmpact desipn 

accurately manufact 





ind are proportionate 
in strength co the chain 


with which they are used 


Write for 
catalogue 








We manufacture Gear Units of all types including double helical high efficiency units, 
gears with straight or single helical teeth, gear trains, worms and bevels. Maker 
of Spiral and Straight Bevel Gear Generators and Worm Wheel Generators 


Send us your enquiries. 


(Subsidiary of HENRY SIMON LTD.) 


CHEADLE HEATH - STOCKPORT 









TURBINE GEARS LTD. 











THE RENOLD AND COVENTRY CHAIN CO. LTD.,MANCHESTER, ENGLAND. 




















s 









9522 




















ENGIN 
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SMOOTH-ON No. 1 | 


MOOTH-ON No. | should be used for repairing 
breaks in castings, making tight joints and 
seams, stopping leaks in boilers, pipe lines, 
pressure containers, etc., and for countless home 
and automobile repairs. Becomes hard as iron when [7 
metallized. May te aoe on iron, brass, steel, |) 0 

, lead, aluminium, etc., either alone or as a | 
filling compound under a plate, and will withstand |) 
fire, water, steam, oil, and very high pressures. 


Smooth-On No. | makes a surprisingly simple and 


effective repair or joint where other methods would (WSS 
be difficult. Be the first to suggest it and get the 


credit for the saving. 


The Smooth-on Handbook describes ind explains 
proper application for full benefits. 


This book contains full directions for using Smooth-on, and has 
many diagrams and pictures to show what 


Smooth-On can do and has done. 


Every factory manager, power plant engineer 
and repair man should have this information 
for quick reference. Ask us for a free copy. 


Smooth-On No. | is carried in stock by leading 
dealers and supply houses everywhere. 
Buy in I-lb. or 5-lb. can, or 25 or 100-lb. keg. 















Distributed by 
Messrs. WALTER P. NOTCUTT, LTD., 
Notcutt House, Southwark Bridge Road, London, S.E.1. 
Made by Smooth-on Manufacturing Co., Jersey City, N.J., U.S.A. 








Magnifying Thermometer 


STRONG, ACCURATE and RELIABLE. 


MADE IN MANY VARIETIES 
TO SUIT ALL PURPOSES 





Adopted with advantage in connection with 

Steam Plants (Superheaters, Economisers, &c.) 

also Sugar Refiners, Gasworks, Breweries, 
Heating Plants, Baths, &c., &c. 


State your requirements @nd write for prices to— 772 


T. SUGDEN, Ld. 


180, FLEET STREET, LONDON. E.C. 




















DIE-PRESSINGS 


HOT BRASS & BRONZE 
STAMPINGS. 


CAPSTAN & MACHINED WORK FROM STAMPINGS OR BAR 
BAKELITE MOULDINGS 


BROOKES & ADAMS Ltd. 





BARR STREET, MAY WE 
HOCKLEY, BIRMINGHAM, ADVISE OR 
ENGLAND. QUOTE YOU? 


Tel.—NOR. 2903-4. Tel. Add.—“ Teleba’’ 9625 











FINDHORN ROAD BRIDGE for the JOINT COUNTY COUNCIL of MORAY and NAIRN. 
** Expamet ""—Concrete Bridge Decking, Kerbing and Beam Haunching. 


Engineers ; Mevsrs. Blyth & Blyth, Chartered Civil Engineers, Edinburgh. 
Contrectors: Messrs. A. M. Carmichael, Led., Edinburgh 


REINFORCEMENT 


The meshes of “Expamet"’ Expanded 
Steel ‘“‘key"’ into each other, and 
or interlock where sheets overlap; thus a 
layer of the reinforcement may be made 
absoluteciy continuous, no matter how 

large the area to be treated. 
Unequalled mechanical and cross bond, 
and end anchorage, is obtained from its 
diamond shape mesh, seeing that it is a 
~ - double-way reinforcement which, owing 
to its peculiar formation, cannot slip 
EXPaMEY within the concrete. Moreover, the 
ExPAnoed METAL rectangular strands provide the max- 
British Steel—British Labour imum of surface area for the adhesion 

THE of concrete. 


EXPANDED METAL 


COMPANY, LIMITED. 
BURWOOD HOUSE, CAXTON STREET, LONDON, S.W.i 











Works: West Hartleg sol. Established over 45 years. 
Patentees and Manufacturers of Expanded Metal. 
Engineers for all forms of Reinforced Concrete and Fire-resistant Construction. 





PEARN 
CENTRIFUGAL PUMPS 


i | , BOILER FEED 
MINING 

DEEP WELL 

BORE HOLE 

BOOSTER 

CIRCULATING 





SPLIT CASING TYPE (SINGLE AND TWO-STAGE) 
50 to 2,500 g.p.m. Heads up to 400 feet. 


ALL CLASSES 
OF PUMPS 
(Reciprocating 
and 
Centrifugal) 


COMPRESSORS 
VACUUM PUMPS 
CONDENSERS 
HEATERS 
CALORIFIERS 


TURBINE TYPE. 
75 to 1,500 g.p.m. Heads up to 1,500 feet. 





Telegrams : ANK DEARN & Ce ‘ pf Telephone : 
** Pumps,” East 1053/5 
Manchester. ) 

















ANCHESTER 12. “anchener. 
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THIS LITTLE PULLEY CAN BE FITTED TO 


VARIOUS SIZED SHAFTS 


BY MEANS OF 
PATENT INTER- 

CHANGEABLE 
SPLIT BUSHES 


This patent construc- 
tion enables the Destron 
Steel Splic Pulley to 
be fitted to shafts of 
different diameter by 
simply changing the 
bush. 

























The Destron can also be fitted to shafts of very large size 
in relation to its outside diameter. Accurately machined 
rims assure true running and avoid wear on belts. The 
widths of the pulley faces are in all cases ¢ in. more than 
the nominal widths, allowing adequate room for belts 
without any danger of overhang at the edges. Despite 
its superior construction the Destron Patent Split Pulley 
is directly competitive in price with average small pulleys. 


18 PULLEY SIZES, 15 BUSH SIZES 


Pulley sizes range from 3 in. to 7 in. in diameter; 
2 in. to 6 in. in width. Bushes up to 3 in. bore. 
All pulleys and bushes separately packed in strong cartons. 








P A Toe eee 


SPLIT PULLEYS 


44 


Complete pulley  dis- 
mantled, showing pulley, 
bush and fixing screws. 





FROM ALL GOOD 
MILL FURNISHERS 


Manufoctured by DOUGLAS LAWSON & CO., LTD., BIRSTALL, LEEDS. 
9602 























Coal Screening Plant. 


Conveyors Elevators 

Gearing Pulleys 

Crushing and Screening 
Machinery 


BARRY, HENRY & COOK, in, 


West North Street, ABERDEEN. ones 


London Office: Broadway Buildings, Westminster, S.W.1. 











| 





needs SUPP 
will find thelr te eeailing Petit 
py 2, avail oe 
Diese linder. 
awkes. 


oThe 
hn 

t TriumP 
pies®f the 


century 
and 





_ (oUGHBOROUGH 3131) 

















The King Edward VII Bridge, Newcastle-on-Tyne. 


CLEVELAND BRIDGE 


AND 


ENGINEERING CO., LTD., 


Bridge Builders and General Contractors 
for Public Works. 


DARLINGTON :;,,,3; ENGLAND. 
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IN A MAZE ABOUT 





Gh HIGH, PRESSURE 
PIPEWORK INSTALLATIONS 


We'll do 
quote you a reasonable 
price for making—and completely erect and test 
for you if you wish. 


Don’t worry—making these is our job. 
the designing for you, 


We are Pipework and Coil specialists—whether 
for new work or alterations to existing plant, so 
send details of your requirements to : 


LE BAS TUBE CO.LTD. 


Cyclops Works, Millwall, London, E.14 


Telephone East 1066 (3 lines). 9278 








REDUCTION GEAR UNITS 


FOR INDUSTRIAL PURPOSES 


Standard patterns in all sizes or Special Designs 
to suit special conditions. 





ALFRED WISEMAN & CO. LID. 
Glover Street, BIRMINGHAM 


Telegrams: “ Verus, Birmingham.” 9465 Telephone: VIC. 2316-7. 











SBARSONG 








REVERSE 
GEARS 


BRITISH 
THROUGHOUT 


Illustration shows Y Type 


250 B.H.P. at 1000 R.P.M. 


Direct or Reduction 














OTHER SIZES DOWN TO 7 B.H.P. 


The Parsons Engineering 
Co., Ltd. 


SOUTHAMPTON 


Works, Southampton 4662. 
"Phone: | ondon Office, ABBEY 2561 
Parsengco, 
"Grams; southampton. 











Evaporating and Distilling Plant 


Caird & Rayner, Ltd. 


supplied to Queen Mary 
Queen Elizabeth 


Mauretania 





777, Commercial Road, 


LONDON, E.14. 
Phone: East 3216 (2 lines). Grams: Vaporize. 


9615 




















Ki S 


ee Sas 
Ze ee. Ba 

ce a i Efficient 
= Shoplleating 


To Factories’ Act 
Requirements. 


USGRAVE STOVES 
are built for economy. 
Economy in fuel, economy in 
attention, and economy through 
y- 
They will keep your shop warm 
all over ~« a trifling cost, pre- 
venting joss of time and low 
output on the part of workmen. 
Easily installed. 
You can have them at work in a 
few days from date of order. 


Write for Catalogue S.4 


_ 2 








Telephones: 
- Temple Bar 5886. oF "Phone our nearest 
BELFAST ~~ Bellas sraei. ranch for personal 
CARDIFF - - - ~- Whitchurch 588. interview and advice. 


GLASGOW- - ~- ~ Rutherglen . 
BRISTOL - Westbury-on-Trym 67338. 
S. Af Agents: The Dryd Go. bed. Bos O04, Iohennebens. 
£ ee eae a ee Calle Sarmiento £70, Buenos Aires 


USGRAVE‘ 


ENGINEERS - SELEAST 


LONDON - CARDIFF - BRISTOL |= 
MANCHESTER - GLASGOW 


Members of 
A 
soy. 


in 























<3 
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A. R. P. 


(AIR RAID PRECAUTIONS) 


FIRE PROTECTION 


FACTORIES, WORKS, ETC. 


CONSULT 


MERRYWEATHERS’ 


GREENWICH, LONDON, S.E.10. 


Write for new Booklet 703.Q, post free on request. 9280 














EXTRUDED BARS 
“DELTA” BRAND 


BRONZE, YELLOW METAL, BRASS, REG METAL, a —— COPPER, &c. 


THE DELTA METAL CO., LTD., LTA WORKS 


EAST GREENWICH. LONDON, S.E.10 





| 





SUPERIOR SOOT BLOWERS 


for Marine, Loco. an Land Watertube Boilers. 





are 
PS BIOP Ret ee 


Type **S” for Marine Boilers. 


F. $. DUDGEON & HAVART LTD. 


34, GREAT ST. HELENS, LONDON, E.C.3. 


Tel. Address: “‘ Plasmo” London. *Phone: Avenue 1434. 


MAGNA-SINE [cnc 


(TRADE MARK REGISTERED) SINE TABLE 
for holding work at any angle, single or compound, for grinding, 
checking, etc. | 


Fine-limit accuracy on grinding 
operations. 


No screws or nuts to tighten or 
slacken. 


a 
my ee Peery 

















Saves hours in setting up. 


No clamps and no distortion of 
delicate work. 


@ Ask for our Trial Offer 


European Direct Factory Representatives : 


GASTON E. MARBAIX 


LIMITED. 


Humglas House, 22, Carlisle Place, 
London, S.W.| 











And at BIRMINGHAM 9544 
_ "POWER SHEARING, 
PUNCHING, NOTCHING 
AND CROPPING MACHINES 


WIDE RANGE OF. MODELS 

@ GUARANTEED UNBREAK- 
ABLE ARMOUR PLATE 

@ NO CHANGING OF BLADES 


@® NO — oe OF 
SECTIO 


ee ~~ DOWN 
HOLDER DOUBLE 
SPINDLE TYPE 


@ QUALITY PROVEN 


PRICES AND QUALITY 
DEFY 
COMPETITION!!! 

















y THOUSANDS OF NEW 
Z ' AND USED MACHINES OF ALL 
TYPES IN STOCK 





“ACE” 
HIGH SPEED 


GUILLOTINE 
GUARANTEED 
UNBREAKABLE 
ARMOUR PLATE 





FOR CONTIN- 
vous HEAVY 

UTY AND 
LAS rae G 


ALL SIZES 






your. ‘Tequine. _ 4ft. x tin. to 12ft. x fin. 

mene. OPEN ENDED 

WwW. URQU HART, MEAD OIONDOM, BWAT. 
Props. : us. M. 2B. cantatas Importers & Exporters. > Streatham 





























”’ That’s a nice view you've got. Why 
on earth don’t you send for Cox & 
Danks ?” 


te COXEDANKS 











ESTABLISHED YEARS 
LONDO 
fort ‘Royal-Tel. : isteotee a SHEFFIELD, 9. Fel.: Sheffield st 
rteginaes Tate ¢ Renown 42 M. ACHESTER Fel. :-Pendieton 
BIRMING M. gg oe hen NEWCASTLE ON-TYNE Ft eee abe8s 


SWANSEA. Tel.: Swansea 4 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE. 








Two-stage compressors similar to that illustrated on the 
right are made in two types for pressures up to 450 and 
1000 Ibs. per square inch. They are belt driven or direct 
coupled to electric-motors, petrol or Diesel Engines. 








Single-stage compressors similar to that shown on the 
left are suitable for pressures up to 100 lbs. per square 
inch. They are made with one, two or three cylinders, 
according to the capacity required, and are driven in 
the same way as the machines above. 


For full information write, giving particulars of the 
duty required, to Department “ B.” 


06715 


REAVELL « CO., Lrv., IPSWICH. 


) bia 1 ape Telegrams : * R Il,” Ipswich. Telephone Nos. : 2124 & 2125. 


VITKOVICE STEELWORKS 


HEAD OFFICE: MOR. OSTRAVA 10. CZECHOSLOVAKIA. 


LONDON REPRESENTATIVES: CONTINENTAL STEEL TRADING CO. LTD., 66, VICTORIA ST., WESTMINSTER, S.W.!. 
Li ee ae ‘ , 3 \ ‘a a7 





















STEEL CASTINGS 
AND FORGINGS 


UP TO 100 T WEIGHT 


BRIDGES AND 
STEEL FRAMES 


FOR BUILDINGS 


BOILERS AND CONTAINERS 


STEEL TUBES 
AND CYLINDERS 








1826 





9562 STRAIGHT TUBE BOILER SUPPLIED TO BRITISH INDIA. 
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Drill cone 





CONCERN! 


With commendable 
regularity you probably 
read “ENGINEERING” 
every week and have 
come to look forward 
to the way it so faith- 
fully deals with that 
branch of the engineer- 
ing industry which 
directly concerns you: 
but, have you’ ever 
considered that what 
interests you is also 
the concern of your 
executives and repre- 








sentatives ? 


Why not provide 
a sufficient number 
of copies of 
“ENGINEERING” 
every week for these 
members of your 
‘organisation ? 





‘The subscription rate 
is set out on Editorial 
Page 765, and you will 






Illustrated is a Town 4’ 0* Electrified cen- 
tralised control radial drilling, boring and 


tapping machine. Drive by 5h.p. rapid be greatly surprised that 


veversing vertical motor. Hardened nickel 
chrome steel spur gearing. 9 changes of speed. 
4 changes of power feeds. Capacity 2}* dia. 


i IT COSTS 


FREDK. TOWN AND SONS 





HALIFAX * ENGLAND | SO 


LITTLE ! 








Longleys 





UM My IM, Rapiators 


JESEL ENGI? 


AS r\—4 mx 


2 FACTC 


Fis NN \ OIL COOLERS 


‘g aah BEd ae nearen 


> 
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ENGINEERING Crossley Power again 
DIRECTORY fot Sa ee 


cane 


The 1938 edition is now 
ready and will be sent 
gratis on application to the 


Manager 


It is compiled from 
current advertisers 
in ENGINEERING, 
and also contains 
the Telegraphic 
Addresses, Key to 
same, Telegraph 


| 
Codes, Telephone %% 
| 





Crossley Diesels, superb in workmanship, meet the exacting 
conditions demanded by modern power requirements. Robust in 
construction, economical in both fuel and lubricating oil 
consumption, and above all—reliable, they have made their name 
in every branch of industry. 





Numbers and List of 
Trade Names used 
by Advertisers. 


To cinema owners they have proved a boon, not only because 
immunity from any possible public supply breakdown is assured, 
but also on the score of economy. 


| One of the most recent Crossley Cinema installations is illustrated— 
a Scavenge-Pump Diesel of 110 B.H.P. and a mae ener vertical 
Diesel of 28 B.H.P. at the Regal Cinema, Rhyl, N 


There is also a les 





Glossary of Equiva- | SEND FOR A COPY OF CROSSLEY CHRONICLES NO. 115 
lents in German, 


French, Spanish and 
Italian. 


“1m omawmacere €©OlESEL ENGINES 
OPENSHAW, MANCHESTER, 11 
London Office: 


ENGINEERING | BUSH HOUSE, ALDWYCH, W.C.2 Built in various sizes and types from 3 to 3000 B.H.P. 









35-30, BEDFORD STREET, 
STRAND,LONDON,W.C.2 Cl69 A 








PORTABLE AIR COMPRESSORS 


PETROL, PARAFFIN AND DIESEL TYPES 


30 to 300 cubic feet per minute 
Renowned for Quiet, Reliable and Economical Operation, 
with low maintenance ccsts. 


THE DEPENDABLE PORTABLE COMPRESSED AIR PLANT 


CATALOGUE AND EXPERT ADVICE FREE 
THE HAMWORTHY ENG’G. CO., LTD. 
POOLE, DORSET 


and 76, VICTORIA STREET, LONDON, S.W.1. 613 














60 


EL 


Wi 





Ci 
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600 TONS OF 











Electro-Mechanical 
BRAKES 


A.C. & D.C. 


ELECTRICALLY 








WELDED BLAST 


FURNACE MAINS 





DESIGNED FOR 
HARD SERVICE 
SMOOTH AND POSI- 
TIVE IN~ ACTION. 
ASBESTOS FABRIC 
LINING TO SHOES. 
OPEN AND WATER- 
TIGHT PATTERNS. 


ELLISTON, EVANS & 
The Horseley-Piggott Organisation has recently supplie¢ and erected JACKSON, LIMITED. 


600 tons of electrically welded Blast Furnace Mains for Messrs. 


: 24, RAY STREET, 
Appleby and Frodingham, Ltd. FARRINGDON ROAD, 
The illustration shows the huge Down Comer .. . 8ft. in diameter ; LONDON, E.C.1. 








and two oblique branch mains, welded on at the site, each 5ft. henarvisinahonnatdblhed ca 


and 4ft. respectively in diameter. Note the jig at bottom end 
to ensure accuracy of erection. 


This is typical of the welded work that the Horseley-Piggott Organisation 
Constructed by is well equipped to handle. May we quote for your next requirements ? 











DAWSON & DOWNIE 
CYLDEBANK = tTD. 














HORSELEY-PIGGOTT |i 


HORSELEY BRIDGE & THOMAS PIGGOTT, LTD. 





HORSELEY WORKS e TIPTON @© STAFFS TENSIGRLESS DRIVE 


LONDON OFFICE ip 22, CARLISLE i on a on on - Oe We See CLNGKURFACE 














“DRU MM 


PUMPS. 





BALL BEARING PATTERN MOTOR-DRIVEN PUMP 


6993 


DRUM ENGINEERING CO., LIMITED, 
Telephone No. 2358 B R a D F Oo R D s “pane ONE-DRADFORD.” 
London Office: 38, VICTORIA STREET. Telephone No.: ABBEY 3961, 














Crown Ato, 20 pp Paper Cove 


a 
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& C2 (LEEDS) 7° LEEDS. 


LONDON OFFICE 

63 QUEEN VICTORIA STREET:=' 
E.C. 4. : 

TELEGRAMS. “PxESS LEEDS, 
TELEPHONE. HUNSLET: 75305 





























HEAT TRANSFER.” <TPNK MAKE: 


By H. MEDWAY MARTIN, 


anaes GALVANIZERS; 
Me GENERAL IRON & 


STEEL PLATE WORK. 


Price 2/- net. | 
Ooo ae age SOUTH, 


Lonpox ELECTRIC AND BIRMINGHAM. 5 


Ofiees of “ ENGINBERING,” ACETYLENE WELDING TELEGRAPHIC ADDRESS ‘TANKS BHAM. 


“THE LAWS OF Reel WASH Sy 


55 & 46, Bedford Street, Strand, W.C.2, 








&G.C. 


FRACTIONAL H.P. MOTORS 


A standard of reliability which has created a demand for well over a 


million of th ; 
ALL PARTS MADE . n of these motors is a sound standard. 
Liberally rated and made by high precision machinery, the G.E.C. 
TO GAUGE AND fractional h.p. motor is the ideal unit for an infinite number of small 


ower drives. 

INTERCHANGEABLE rg “ia 
Made at Witton, Birmingham, by The General Electric Co. Ltd.—pioneer 
manufacturers in England of Fractional H.P. Motors. 


Advt. of The General Electric Co. Ltd. Head Office: Magnet House, Kingsway, London, W c.2 

















% 


\> 








ae 
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The MILL that has Stood the TESTof TIME 





IMPROVED GIANT GRIFFIN MILL 


THE MOST EFFICIENT UNIT FOR PULVERIZING :— | 













Portland Cement, Limestone, Coal, Slate Waste, 
Basic Slag, Phosphate Rock, Ores of all kinds. 


FINISHES IN ONE GPERATION. 
BRADLEY PULVERIZER CO. 


(imcoRPORATED WITH LIMITED LIABILITY IN U.S.A.) 
37, Walbrook, London, E.C.4. 


Tel. : Mansion House 6084, Tele.: ‘‘ Equestrian Cannon, London.” 


a PULVERIZING SPECIALISTS * 


FOR FORTY YEARS. 
BULK SAMPLES Bemeneetheias Fine? 





















with watercooling arrangement 
of one er both grinding discs 
leather, asbestos, wood, 


wr" cellulose, artificial and fibre moterials, 
textiles of every description. 







ali kinds of rubber, 
chemicals, drugs, cork, and 
all other soft,tough, andelostic materials. 





Special designs: } 
Rubber mills, opproved and well known « ' 
laberatory mills + Mills for paper 
preduction, for preparing rags, pasteboard, 
leother, and poper « Roller crushers « 
Bruising mills for agriculture. 


R. J. MARX, LATE J. MARX & CO. 
133-139, Finsbury Pavement, London, E. C. 2 


















: - STEEL - 
STRUCTURES 


OF EVERY DESCRIPTION 





| 
| 
| 
| 








DESIGNERS AND IANUFACTURERS OF 
ROOFS, BUILDINGS, WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &c. 


1 8 Pe nod 
? < , > ~ 
5 er >* shy den 


CLYDE STRUCTURAL IRON 
co., LTD., 


CLYDESIDE IRON WORGS, 
Scotstoun, GLASGOW 


LONDON OFFICE : Telegrams : “* CORRUGATED, GLASGOW." 
i, Leadenhall Street, E,C.3 Codes : A.B.C. (Sth Edition) and LIEBER’S. 


7814 








QUALITY anp PRICE 
RIGHT. 


SATISFACTION 
GUARANTEED. 











A BE 


All widths and plies up to 50 inches wide for 


DRIVING AND CONVEYING. 


SEWN COTTON BELTING. 
SOLID WOVEN HAIR AND COTTON BELTING. 


HENRY A. COLE & CO., LTD., 
King Street, LIVERPOOL. 





ee 
4, 


7191 


‘Telephone : 





Works: BEAUFORT ROAD, BIRKENHEAD. 











Above Illustrated 
is a 750 h.p. 
Uniflow Engine. 





NEWTON, BEAN 


peateyens f & MITCHELL 
Telegrms: | DUDLEY HILL, BRADFORD, 
DUDLEY HL YORKSHIRE 
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FLEX A 


Hand Plate-Shears 


really have advantages 


THE CUNARD WHITE STAR || Seu QMO © Some. o > = 


| @ Adjustable knives. 











QUADRUPLE— SCREW LINER || 4B Miiiereaay ° ‘sss 
¥. ' & A. a @ Obtainable in three 
_ : sizes cutting to 9/64 in. 

AGENTS WANTED. 


T 4 QUEEN | ACKERMAN & SCHMITT, 
| LL’). a a bonged 1939 POSTFACH yea 
Sy) |” TURBINE 
MARY ’”’| — Furn 
—-FAN FORCED 


| DRAUGHT—ENSURES 

|Example :— MAXIMUM BOILER 
We guaranteed 12°, economy— EFFICIENCY WITH 
a user now reports an actual MINIMUM STEAM COST 


saving of 26%—freedom from ; 
“Whe PS (These figures can be substantiated, 

smoke and elimination of firebar being actual records suppiied by the 

renewals. customer.) 


| | 
In Imperial Quarto 78pp. |THE TURBINE FURNACE COMPARY LTD. 
wil, || 238, Gray’s Inn Road, LONDON, W.C.1. 


| Fil 
| BATTERY 


5 large folding Drawings | The Approach of 193 





























and 


We view it with the same confidence as for over a century we 

| 79 Ill . have welcomed cach oncoming year as another opportunity 

ustrations. to prove that sincere quality and service are the best 

representatives for our ever increasing goodwill and prestige. 

From our past experience we have every reason to view it 
with complete assurance. 


Price G/- net. | COPPER AND BRASS TUBES, PLATES, SHEETS is 
AND STRIP for ALL Engineering purposes. 





Send your enquiries to :— 


° ° Nae Pe 
Parcel Post in United Kingdom 6/6 +) BIRMINGHAM BATTERY & METAL Co. Ltd. 


$|| Selly Oak Birmingham, 29 siesancwan 
Book Post (Abroad) 6/8 + sa fa 


| 





























| 





ARE YOU SELLING YOUR 


SCRAP 


Offices of “ENGINEERING.” TO THE BEST ADVANTAGE ? 


35-36, Bedford Street, Strana, | |%*“ THOS W.WARD LTD. 


iro twaticer ALBION WORKS, SHEFFIELD. 
London, W.C.2. | DISMANTLERS OF SHIPS & WORKS. 


Dépots at SILVERTOWN.E.I6. GRAYS. "BRITON FERRY. PRESTON, 
LIVERPOOL, WISHAW. MIDDLESBRO. BARROW. SHEFFIELD. Erc 
London City Office 90. Fenchurch St. E.C.3 
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The more you — 
them the ‘eBice y ‘ 
Large numbers - of tees: Neda: 
fellows are ready. to come to — 












J 109602 








When Ni 

“It's a + aid. 
Baits 

with dele staal 
jNeowatch the old 





Make — competit: 
coud tors 
With it” ‘2 new name 


White, Son & 
Flaxite,” 


For as SOLDERING work—you need FLUXITE 
metals are 


EE and the “’ running ina’? of ‘white 
iets catable for ALL METALS “ersnuns, 
ELECTRICAL and other sensitive apparatus. 
With Fluxite, joints can be 
‘‘wiped’’ successfully that are 
impossible by any other 
method. 


Balls tees heen ety, or 
Ask to see UNITE “SMALL. SP SPACE 
SOLDERING er pact but substeatiel 
complete with ful! instructions, 7/6 


THE FLUXITE GUN 






I; also serves for grease as an 
oil-can does for oil. Price 1/6. 








Write for Leaflets on CASE HARDENING STEEL 
and TEMPERING Cet with Fluxite, also on 


FLUXITE LTD. Dost, ENG) Dragon W 
. Led -y'! yale 














HERBERT J. THORMANN ,G 


PRESSURE DIE CASTERS 





IN ZINC, ALUMINIUM, 
& BRASS ALLOYS. 


Waa ) 


"Phone : GULliver 3414 (2 lines) 
0614 














WEIGHBRIDGES AND 
WEIGHING MACHINES 
New Designs at Competitive’ Prices 


E. & A. Ashworth, Ltd., 


Crown Works, Staincliffe Rd.,,DEWSBURY, 






























W ALZMASCHINENFABRIK 
AUGUST SCHMITZ, 
DUSSELDORF, GERMANY. 
TWO- AND FOUR-HIGH, CLUSTER AND 
HIGH-SPEED ROLLING MILLS with forged and 


hardened steel rolls, for cold rolling iron, steel, 
brass, copper, aluminium, etc. 


AUXILIARY MACHINES OF ALL DES- 
CRIPTIONS, slitting, straightening and 
pickling machines, etc. 


COMPLETE PLANTS FOR ROLLING 
ALUMINIUM, TIN AND LEAD FOIL 


in long length. 
FORGED AND HARDENED STEEL 
20 in. Cluster Mill. ROLLS of all dimensions. ease 
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FIRST QUALITY 
ALUMINIUM CASTINGS 


TO ANY SPECIFICATION 
LIMITED 


(Air Ministry, Admiralty, Brit. Standards Inst., etc.) 
FOUNDERS ENGINEERS 


(Pioneers of ALPAX) ALPAX WORKS, St. Leonard’s Road, Willesden Tunction, London, N.W.10. 
Telephone : Willesden 3460-1-2 Telegraias : “ Lytalloys-Phone-London.” 























AIR COMPRESSORS « PNEUMATIC ky 


BROOM £ WADE LIMITED. HIGH WYCOMBE. ENGLAND 





STREICHLESS & 
; STRAIGHT RUNNING 


Leather Belting 


Stecks are held at the following Branches: 


LONDON: 116, Queen Victoria St., E.C.4, "Phone: Central 9917/8. 
MANCHESTER: 9, Blackfriars Road. "Phone: Blackfriars 2007. 
BIRMINGHAM: 161, Great Charles Street, "Phone: Central 2703. 
LEEDS: 2, Cabinet Chambers, Basinghall St. ‘Phone; Central 26095. 
BELFAST: 2, Linenhall Street, W. "Phone: Central 4292. 
DUBLIN: 17, Lower Ormond Quay. 


John Tullis «Son I]td 


St. Ann’s Works, TULLIS ST., GLASGOW, S.E. 


Telegrams: 


Telephones : 
Bridgeton 1205-6-7-8. “Tullis, Glasgow.”’ 


(Private Branch Exchange). 

















Printed in Great Britain for the Proprietors by Harrison & Sons Lrp., at the Bedford Press, 20 & 21, Bedfordbury, in the Parish of St. Martin-in-the-Fields, and published by JouN ALEXANDER Dixon 
arden, both in the county of Middlesex.— December 30th 1 


at the Offices of ENGINEERING, 35 and 36, Bedford Street, in the Parish of St. Paul, Covent 
Entered as second-class matter Dec. 12th, 1896, at the Post Office, New York, U.S.A. 
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